
1 

WAFER PROCESSING METHOD 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a wafer pr ocessing 

method for use in grinding a wafer having asperitie s 

formed on the front side.  

Description of the Related Art 

        There is an increasing chance of thinning a  wafer 

before dividing the wafer into device chips, so as to 

reduce the size and weight of each device chip adap ted to 

be incorporated into various electronic equipment o r the 

like.  For example, the wafer can be thinned by hol ding 

the front side of the wafer on which devices are fo rmed 

on a chuck table, rotating a grinding wheel, and pr essing 

the grinding wheel against the back side of the waf er to 

thereby grind the back side of the wafer. 

        In grinding the wafer by using the above me thod, a 

protective member is usually attached to the front side 

of the wafer (see Japanese Patent Laid-Open No. Hei  10-

50642, for example).  The protective member can pre vent 

the possibility that the devices formed on the fron t side 

of the wafer may be damaged by a force applied to t he 

wafer in grinding the wafer.  Examples of the prote ctive 
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member include an adhesive tape formed of resin and  a 

substrate having high hardness. 

 

SUMMARY OF THE INVENTION 

        In many cases, asperities such as bumps fun ctioning 

as electrodes on each device are formed on the fron t side 

of the wafer.  However, when such asperities are pr esent 

on the front side of the wafer, there arises a prob lem 

such that a height difference due to the asperities  

cannot be sufficiently absorbed by an adhesive tape  and 

the shape corresponding to each asperity may appear  on 

the back side of the wafer after grinding. 

        By using a substrate having high hardness a s the 

protective member, the above problem can be almost 

eliminated.  However, this substrate is bonded to t he 

wafer by using an adhesive such as a thermoplastic wax.  

Accordingly, in peeling the substrate from the wafe r 

after grinding, it is necessary to conduct any exte nsive 

work dedicated to peeling, such as immersion of the  wafer 

in a solution or heating of the wafer at high 

temperatures. 

        It is therefore an object of the present in vention 

to provide a wafer processing method which can 

sufficiently suppress the influence of the asperiti es 
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present on the front side of the wafer in grinding the 

back side of the wafer and can simply perform a pee ling 

operation after grinding. 

        In accordance with an aspect of the present  

invention, there is provided a wafer processing met hod 

for processing a wafer having a central device area  and a 

peripheral marginal area surrounding the device are a on 

the front side, a plurality of devices each having 

asperities being formed in the device area, the waf er 

processing method including an annular groove formi ng 

step of forming an annular groove on the front side  of 

the wafer along the inner circumference of the peri pheral 

marginal area, the annular groove having a depth gr eater 

than a finished thickness of the wafer; a close con tact 

making step of covering the device area and the ann ular 

groove on the front side of the wafer with a protec tive 

film after performing the annular groove forming st ep, 

and next bringing the protective film into close co ntact 

with the front side of the wafer so as to follow th e 

asperities of each device formed on the front side of the 

wafer; a protective member fixing step of covering the 

protective film and an exposed part of the peripher al 

marginal area with a protective member formed from a 

liquid resin curable by external stimulus after 
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performing the close contact making step, thereby f ixing 

the protective member through the protective film t o the 

front side of the wafer; a grinding step of holding  the 

protective member fixed to the wafer on a holding s urface 

of a chuck table in the condition where the back si de of 

the wafer is exposed after performing the protectiv e 

member fixing step, and next grinding the back side  of 

the wafer to thereby reduce the thickness of the wa fer to 

the finished thickness of the wafer, so that the bo ttom 

of the annular groove is exposed to the back side o f the 

wafer, thereby separating the wafer along the annul ar 

groove into an annular portion including the periph eral 

marginal area and a circular portion including the device 

area in the condition where the protective member i s 

fixed to the wafer; and a peeling step of peeling t he 

protective member and the protective film from the device 

area of the circular portion and removing the prote ctive 

member and the protective film together with the an nular 

portion. 

        Preferably, the close contact making step i ncludes 

the step of forcing the protective film into the an nular 

groove to thereby bring the protective film into cl ose 

contact with the inside surface of the annular groo ve. 

        Preferably, the annular groove forming step  
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includes the step of cutting the front side of the wafer 

along the inner circumference of the peripheral mar ginal 

area by using a cutting blade, thereby forming the 

annular groove. 

        Preferably, the annular groove forming step  

includes the step of applying a laser beam to the f ront 

side of the wafer along the inner circumference of the 

peripheral marginal area, the laser beam having an 

absorption wavelength to the wafer, thereby forming  the 

annular groove. 

        Preferably, the outer circumference of the wafer is 

chamfered on the front side of the wafer; the prote ctive 

member fixing step including the step of fully cove ring 

the front side of the wafer with the protective mem ber in 

such a manner that a chamfered portion of the outer  

circumference of the wafer is also covered with the  

protective member. 

        Preferably, the protective member fixing st ep 

includes the steps of applying the liquid resin to a flat 

sheet, next pressing the wafer against the liquid r esin 

through the protective film to thereby fully cover the 

protective film with the liquid resin, and next app lying 

the external stimulus to the liquid resin to thereb y cure 

the liquid resin, thereby forming the protective me mber 
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from the liquid resin and fixing the protective mem ber to 

the wafer. 

        Preferably, the close contact making step i ncludes 

the steps of pressing the protective film against t he 

front side of the wafer under vacuum and next apply ing 

atmospheric pressure to the protective film to ther eby 

bring the protective film into close contact with t he 

front side of the wafer so as to follow the asperit ies. 

        Preferably, the close contact making step i ncludes 

the steps of opposing the protective film to the fr ont 

side of the wafer and next pressing the protective film 

against the front side of the wafer in a radially o utward 

direction starting from the center of the wafer to 

thereby bring the protective film into close contac t with 

the front side of the wafer so as to follow the 

asperities. 

        Preferably, the close contact making step i ncludes 

the steps of supplying a liquid to the front side o f the 

wafer and next pressing the protective film against  the 

front side of the wafer with the liquid interposed 

therebetween.   

        Preferably, in this case, the peeling step includes 

the step of heating the liquid left between the 

protective film and the front side of the wafer to 
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thereby vaporize the liquid. 

        In the wafer processing method according to  the 

present invention, the device area where the device s each 

having the asperities are formed is first covered w ith 

the protective film, and the protective film is the n 

brought into close contact with the device area so as to 

follow the asperities.  Thereafter, the protective film 

and an exposed part of the peripheral marginal area  are 

covered with the protective member formed from the liquid 

resin curable by external stimulus, thereby fixing the 

protective member through the protective film to th e 

front side of the wafer.  Accordingly, by forming t he 

protective member having a suitable thickness, the 

asperities formed on the front side of the wafer ca n be 

sufficiently absorbed. 

        In the wafer processing method according to  the 

present invention, the protective film is not bonde d to 

the device area of the wafer, but is merely in clos e 

contact with the device area.  Accordingly, the pro tective 

member and the protective film can be simply peeled  from 

the device area without the need for any extensive work 

dedicated to peeling, such as immersion of the wafe r in a 

solution or heating of the wafer at high temperatur es.  

Further, since no adhesive is left in the device ar ea, it 
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is unnecessary to perform any operation for removin g the 

adhesive.  Thus, according to the present invention , it is 

possible to provide a wafer processing method which  can 

exhibit the effects that the influence of the asper ities 

present on the front side of the wafer can be 

sufficiently suppressed in grinding the back side o f the 

wafer and that the peeling operation after grinding  can 

also be simply performed. 

        Further, in the wafer processing method acc ording 

to the present invention, an exposed part of the 

peripheral marginal area is covered with the protec tive 

member formed from the liquid resin curable by exte rnal 

stimulus.  Accordingly, the protective member adher es 

directly to the wafer in the peripheral marginal ar ea, 

that is, the protective member is bonded to the 

peripheral marginal area of the wafer.  As a result , 

although the protective film does not have adhesion  by an 

adhesive (paste), there is no possibility that the 

protective film and the protective member may be pe eled 

from the wafer in grinding the wafer. 

        Furthermore, in the wafer processing method  

according to the present invention, the annular gro ove 

having a depth greater than the finished thickness of the 

wafer is first formed on the front side of the wafe r 
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along the inner circumference of the peripheral mar ginal 

area.  Thereafter, the back side of the wafer is gr ound to 

thin the wafer to the finished thickness.  Accordin gly, by 

grinding the wafer, the wafer is separated along th e 

annular groove into the circular portion including the 

device area and the annular portion including the 

peripheral marginal area.  Accordingly, it is unnec essary 

to peel the protective member from the annular port ion in 

the peeling step.  That is, only by moving the annu lar 

portion away from the circular portion in the peeli ng 

step, the protective member and the protective film  can 

be peeled from the device area of the circular port ion. 

        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 

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 schematic perspective view sho wing the 

configuration of a wafer; 

        FIG. 1B is a schematic sectional side view showing 



10 

a manner of forming an annular groove on the front side 

of the wafer in an annular groove forming step in a  wafer 

processing method according to a preferred embodime nt of 

the present invention; 

        FIG. 2A is a schematic perspective view sho wing a 

manner of covering the front side of the wafer with  a 

protective film in a close contact making step in t he 

wafer processing method according to this preferred  

embodiment; 

        FIG. 2B is a schematic perspective view sho wing a 

condition where the front side of the wafer is cove red 

with the protective film in the close contact makin g 

step; 

        FIG. 3A is a schematic sectional view showi ng a 

manner of pressing the protective film against the front 

side of the wafer in the close contact making step;  

        FIG. 3B is a schematic sectional view showi ng a 

manner of bringing the protective film into close c ontact 

with the front side of the wafer in the close conta ct 

making step; 

        FIG. 3C is a schematic enlarged sectional v iew of a 

part of the wafer in the condition where the protec tive 

film has been brought into close contact with the f ront 

side of the wafer in the close contact making step;  
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        FIG. 4A is a schematic sectional side view showing 

a manner of pressing the wafer through the protecti ve 

film to a liquid resin applied to a sheet in a prot ective 

member fixing step in the wafer processing method 

according to this preferred embodiment; 

        FIG. 4B is a schematic sectional side view showing 

a manner of curing the liquid resin to thereby form  a 

protective member from the liquid resin, thereby fi xing 

the protective member through the protective film t o the 

front side of the wafer in the protective member fi xing 

step; 

        FIG. 4C is a schematic sectional view showi ng the 

wafer in the condition where the protective member 

supported to the sheet has been fixed through the 

protective film to the front side of the wafer in t he 

protective member fixing step; 

        FIG. 5A is a schematic sectional side view showing 

a manner of grinding the back side of the wafer in a 

grinding step in the wafer processing method accord ing to 

this preferred embodiment; 

        FIG. 5B is a schematic sectional view of th e wafer 

processed by the grinding step; 

        FIG. 6 is a schematic sectional side view s howing a 

manner of peeling the protective film and the prote ctive 
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member from the wafer in a peeling step in the wafe r 

processing method according to this preferred embod iment; 

        FIG. 7A is a schematic sectional view showi ng a 

condition where the front side of the wafer is cove red 

with the protective film in a close contact making step 

in a wafer processing method according to a first 

modification; 

        FIGS. 7B and 7C are schematic sectional sid e views 

showing a manner of bringing the protective film in to 

close contact with the front side of the wafer in t he 

close contact making step according to the first 

modification; 

        FIGS. 8A and 8B are schematic sectional vie ws 

showing a manner of bringing the protective film in to 

close contact with the front side of the wafer in a  close 

contact making step in a wafer processing method 

according to a second modification; 

        FIG. 9 is a schematic sectional side view s howing a 

manner of bringing the protective film into close c ontact 

with the front side of the wafer in a close contact  

making step in a wafer processing method according to a 

third modification; 

        FIG. 10 is a schematic sectional view showi ng a 

manner of peeling the protective film and the prote ctive 
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member from the wafer in a peeling step in the wafe r 

processing method according to the third modificati on; 

and 

        FIG. 11 is a schematic sectional side view showing 

a manner of forming an annular groove on the front side 

of the wafer in an annular groove forming step in a  wafer 

processing method according to a fourth modificatio n. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        A preferred embodiment of the present inven tion 

will now be described with reference to the attache d 

drawings.  The wafer processing method according to  this 

preferred embodiment includes an annular groove for ming 

step (see FIG. 1B), a close contact making step (se e FIGS. 

2A, 2B, 3A, 3B, and 3C), a protective member fixing  step 

(see FIGS. 4A, 4B, and 4C), a grinding step (see FI GS. 5A 

and 5B), and a peeling step (see FIG. 6).  In the a nnular 

groove forming step, an annular groove is formed on  the 

front side of a wafer along the inner circumference  of a 

peripheral marginal area surrounding a device area formed 

on the front side of the wafer, the annular groove having 

a depth greater than a finished thickness of the wa fer.  

In the close contact making step, a protective film  not 

having adhesion by an adhesive (paste) is brought i nto 
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close contact with the front side of the wafer so a s to 

follow asperities present in the device area of the  wafer. 

        In the protective member fixing step, the 

protective film and a part of the peripheral margin al 

area of the wafer are covered with a protective mem ber 

formed from a liquid resin to thereby fix the prote ctive 

member through the protective film to the front sid e of 

the wafer.  In the grinding step, the back side of the 

wafer is ground in the condition where the protecti ve 

member fixed through the protective film to the fro nt 

side of the wafer is held on a holding surface of a  chuck 

table, thereby reducing the thickness of the wafer to the 

finished thickness.  As the result of this grinding  step, 

the wafer is separated into an annular portion incl uding 

the peripheral marginal area and a circular portion  

including the device area.  In the peeling step, th e 

protective member and the protective film are peele d 

together from the device area of the circular porti on and 

removed together with the annular portion.  The waf er 

processing method according to this preferred embod iment 

will now be described in more detail. 

        FIG. 1A is a schematic perspective view sho wing the 

configuration of a wafer 11 to be used in the wafer  

processing method according to this preferred embod iment.  
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As shown in FIG. 1A, the wafer 11 is a disk-shaped wafer 

formed of silicon (Si), for example.  The wafer 11 has a 

front side 11a, a back side 11b, and an outer 

circumference 11c.  The outer circumference 11c of the 

wafer 11 is chamfered along the opposite edges both  on 

the front side 11a and on the back side 11b.  The f ront 

side 11a of the wafer 11 is composed of a central d evice 

area 11d and a peripheral marginal area 11e surroun ding 

the device area 11d.  The device area 11d is partit ioned 

by a plurality of crossing division lines (streets)  13 to 

thereby define a plurality of separate regions wher e a 

plurality of devices 15 such as integrated circuits  (ICs) 

are respectively formed.  Further, a plurality of b umps 

(asperities) 17 functioning as electrodes are provi ded on 

the front side of each device 15.  Each bump 17 is formed 

of solder, for example.  While the wafer 11 is a di sk-

shaped wafer formed of silicon, for example, in thi s 

preferred embodiment, the wafer 11 is not limited i n 

material, shape, structure, size, etc.  That is, th e wafer 

11 may be a wafer formed of any other semiconductor s, 

ceramic, resin, metal, etc.  Similarly, the devices  15 and 

the bumps 17 are not limited in kind, number, shape , 

structure, size, layout, etc.  The bumps 17 may be 

replaced by any structures (asperities) having any other 
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functions.  That is, the bumps 17 may not be formed  on the 

front side 11a of the wafer 11, but any other asper ities 

may be formed on the front side 11a of the wafer 11 . 

        In this preferred embodiment, the annular g roove 

forming step is first performed to form an annular groove 

on the front side 11a of the wafer 11, and the annu lar 

groove has a depth greater than a finished thicknes s of 

the wafer 11.  FIG. 1B is a schematic sectional sid e view 

showing a manner of forming the annular groove on t he 

front side 11a of the wafer 11.  The annular groove  

forming step may be performed by using a cutting 

apparatus 2 shown in FIG. 1B.  The cutting apparatu s 2 

includes a chuck table (holding table) 4 for holdin g the 

wafer 11 under suction.  The chuck table 4 is conne cted to 

a rotational drive source (not shown) such as a mot or.  

Accordingly, the chuck table 4 is adapted to be rot ated 

about its axis substantially parallel to a vertical  

direction, by operating this rotational drive sourc e.  

Further, a work feeding mechanism (not shown) is pr ovided 

below the chuck table 4, so as to move the chuck ta ble 4 

in a work feeding direction (first horizontal direc tion). 

        The chuck table 4 has an upper surface, a p art of 

which is formed as a holding surface 4a for holding  the 

back side 11b of the wafer 11 under suction.  The h olding 
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surface 4a is connected through a suction passage ( not 

shown) to a vacuum source (not shown), and the suct ion 

passage is formed inside the chuck table 4.  Accord ingly, 

by applying a vacuum generated from the vacuum sour ce 

through the suction passage to the holding surface 4a in 

the condition where the back side 11b of the wafer 11 is 

in contact with the holding surface 4a, the wafer 1 1 can 

be held on the chuck table 4 under suction.  As a 

modification, the chuck table 4 may be replaced by 

another type of chuck table capable of holding the wafer 

11 by using a mechanical method or an electrical me thod.  

A cutting unit 6 for cutting the wafer 11 is provid ed 

above the chuck table 4.  The cutting unit 6 includ es a 

spindle 8 having a rotation axis substantially 

perpendicular to the work feeding direction in a 

horizontal plane.  An annular cutting blade 10 is m ounted 

on the spindle 8 at one end thereof.  A rotational drive 

source (not shown) such as a motor is connected to the 

other end of the spindle 8.  Accordingly, the cutti ng 

blade 10 mounted on the spindle 8 is adapted to be 

rotated by a force transmitted from the rotational drive 

source.  The cutting unit 6 is supported to an elev ating 

mechanism (not shown) and an indexing mechanism (no t 

shown).  The elevating mechanism functions to verti cally 
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move the cutting unit 6 in a cutter feeding directi on 

(vertical direction), and the indexing mechanism 

functions to move (index) the cutting unit 6 in an 

indexing direction (second horizontal direction) 

substantially perpendicular to the work feeding dir ection 

in a horizontal plane. 

        In the annular groove forming step, the waf er 11 is 

first placed on the chuck table 4 in the condition where 

the back side 11b of the wafer 11 is in contact wit h the 

holding surface 4a of the chuck table 4.  At this t ime, 

the center of the wafer 11 is made to substantially  

coincide with the rotation axis of the chuck table 4 as 

viewed in plan.  Thereafter, a vacuum generated fro m the 

vacuum source is applied to the wafer 11 held on th e 

holding surface 4a of the chuck table 4.  According ly, the 

wafer 11 is held on the chuck table 4 under suction  in 

the condition where the front side 11a of the wafer  11 is 

exposed upward.  Thereafter, the cutting blade 10 i s 

rotated to cut the front side 11a of the wafer 11 a long 

the inner circumference of the peripheral marginal area 

11e, that is, along the annular boundary between th e 

device area 11d and the peripheral marginal area 11 e.  

More specifically, as shown in FIG. 1B, the cutting  blade 

10 being rotated is lowered to cut the inner 
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circumference of the peripheral marginal area 11e f ormed 

on the front side 11a of the wafer 11.  At the same  time, 

the chuck table 4 is rotated.  The height of the lo wer end 

of the cutting blade 10 in cutting the front side 1 1a of 

the wafer 11 is adjusted so as to correspond to a d epth 

greater than the finished thickness of the wafer 11 , from 

the front side 11a of the wafer 11.  As a result, a n 

annular groove 11f having a depth greater than the 

finished thickness of the wafer 11 is formed on the  front 

side 11a of the wafer 11 along the inner circumfere nce of 

the peripheral marginal area 11e. 

        After performing the annular groove forming  step, 

the close contact making step is performed to bring  a 

protective film not having adhesion by an adhesive into 

close contact with the front side 11a of the wafer 11 so 

as to follow the asperities formed on the front sid e 11a 

of the wafer 11.  More specifically, the front side  11a of 

the wafer 11 is first covered with a protective fil m 

having no adhesive, and this protective film is nex t 

brought into close contact with the front side 11a of the 

wafer 11.  FIG. 2A is a schematic perspective view showing 

a manner of covering the front side 11a of the wafe r 11 

with a protective film 21, and FIG. 2B is a schemat ic 

perspective view showing a condition where the fron t side 
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11a of the wafer 21 is covered with the protective film 

21.  As shown in FIGS. 2A and 2B, the protective fi lm 21 

is a flexible film formed of resin, for example.  T he 

protective film 21 is a circular member having a di ameter 

larger than the outer diameter of the annular groov e 11f 

and smaller than the diameter of the wafer 11.  Fur ther, 

the protective film 21 is not provided with an adhe sive.  

The thickness of the protective film 21 is not espe cially 

limited.  For example, the thickness of the protect ive 

film 21 may be set to approximately 30 µm to 150 µm . 

        In the close contact making step, the devic e area 

11d of the wafer 11 is first covered with the prote ctive 

film 21.  More specifically, as shown in FIG. 2A, t he 

protective film 21 is superimposed on the front sid e 11a 

of the wafer 11 so as to fully cover the annular gr oove 

11f formed along the inner circumference of the 

peripheral marginal area 11e.  In this condition, a  part 

of the peripheral marginal area 11e of the wafer 11  is 

exposed as shown in FIG. 2B. 

        After covering the device area 11d with the  

protective film 21, the protective film 21 is broug ht 

into close contact with the front side 11a of the w afer 

11.  FIG. 3A is a schematic sectional view showing a 

manner of pressing the protective film 21 against t he 



21 

front side 11a of the wafer 11, FIG. 3B is a schema tic 

sectional view showing a manner of bringing the 

protective film 21 into close contact with the fron t side 

11a of the wafer 11, and FIG. 3C is an enlarged sec tional 

view of a part of the wafer 11 in the condition whe re the 

protective film 21 is in close contact with the fro nt 

side 11a of the wafer 11. 

        As shown in FIG. 3A, a weight 14 is placed through 

a cushion member 12 such as a sponge on the front s ide 

11a of the wafer 11 (i.e., on the protective film 2 1 

covering the front side 11a), thereby pressing the 

protective film 21 against the front side 11a of th e 

wafer 11.  In other words, the protective film 21 i s 

pressed against the front side 11a of the wafer 11 by 

applying a pressure from the weight 14 through the 

cushion member 12 to the protective film 21.  As a result, 

a part of the protective film 21 comes into contact  with 

the front side 11a of the wafer 11.  Thereafter, as  shown 

in FIG. 3B, the wafer 11 in the condition shown in FIG. 

3A is loaded into a vacuum chamber 16. 

        The vacuum chamber 16 includes a casing mem ber 16a 

having an upper opening having a size allowing the pass 

of the wafer 11 and a door member 16b for closing t he 

upper opening of the casing member 16a.  The casing  member 
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16a is connected through an outlet pipe 18 and a va lve 20 

to a vacuum source (not shown).  The casing member 16a is 

also connected to an inlet pipe 22 and a valve 24 f or 

introducing the outside air (atmospheric air) into the 

vacuum chamber 16.  A support table 26 for supporti ng the 

wafer 11 is provided in the casing member 16a.  The  

support table 26 has a substantially flat upper sur face, 

which functions as a support surface 26a for suppor ting 

the wafer 11.  The support surface 26a is provided with a 

projecting guide portion 26b for positioning the wa fer 11 

on the support surface 26a.  A heater 28 for heatin g the 

protective film 21 is provided inside the support t able 

26. 

        The wafer 11 is loaded into the vacuum cham ber 16 

through the upper opening of the casing member 16a in the 

condition where the weight 14 is placed through the  

cushion member 12 on the front side 11a of the wafe r 11.  

Thereafter, the wafer 11 is placed on the support t able 

26 in the condition where the back side 11b of the wafer 

11 is in contact with the support surface 26a of th e 

support table 26.  Thereafter, as shown in FIG. 3B,  the 

door member 16b is closed to cover the upper openin g of 

the casing member 16a, thereby defining the inside space 

of the vacuum chamber 16.  In this condition, the v alve 24 
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is closed, and the valve 20 is next opened to there by 

evacuate the inside space of the vacuum chamber 16.   As a 

result, the protective film 21 is pressed against t he 

front side 11a of the wafer 11 under vacuum.  Furth er, a 

gas (air) left between the protective film 21 and t he 

front side 11a of the wafer 11 is removed. 

        After sufficiently evacuating the inside sp ace of 

the vacuum chamber 16, the valve 20 is closed and t he 

valve 24 is next opened to introduce the outside ai r 

(atmospheric air) into the inside space of the vacu um 

chamber 16.  As a result, atmospheric pressure is a pplied 

to the protective film 21, so that the protective f ilm 21 

can be brought into close contact with the front si de 11a 

of the wafer 11 so as to follow the shape of each b ump 17 

formed on the front side 11a of the wafer 11 as sho wn in 

FIG. 3C.  At this time, a part of the protective fi lm 21 

is forced into the annular groove 11f by the atmosp heric 

pressure to come into close contact with the inside  

surface of the annular groove 11f.  In applying the  

atmospheric pressure to the protective film 21, the  

heater 28 may be operated to heat the protective fi lm 21, 

thereby softening the protective film 21.  In this case, 

the protective film 21 can be brought into close co ntact 

with the wafer 11 more easily. 
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        After performing the close contact making s tep, the 

protective member fixing step is performed to cover  the 

protective film 21 and an exposed part of the perip heral 

marginal area 11e with a protective member formed f rom a 

liquid resin, thereby fixing the protective member 

through the protective film 21 to the front side 11 a of 

the wafer 11.  FIG. 4A is a schematic sectional sid e view 

showing a manner of pressing the wafer 11 through t he 

protective film 21 against a liquid resin applied t o a 

sheet, FIG. 4B is a schematic sectional side view s howing 

a manner of curing the liquid resin to thereby form  the 

protective member, thereby fixing the protective me mber 

through the protective film 21 to the front side 11 a of 

the wafer 11, and FIG. 4C is a schematic sectional view 

showing the wafer 11 in the condition where the 

protective member supported to the sheet is fixed t hrough 

the protective film 21 to the front side 11a of the  wafer 

11.  In FIGS. 4A and 4B, a part of the components i s shown 

by functional blocks. 

        The protective member fixing step may be pe rformed 

by using a protective member fixing apparatus 32 sh own in 

FIGS. 4A and 4B.  The protective member fixing appa ratus 

32 includes a holding table 34 for holding a 

substantially flat sheet (carrier sheet) 23 formed of 
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resin, for example.  The holding table 34 has an up per 

surface formed with a central circular recess 34a l arger 

in diameter than the wafer 11.  An ultraviolet ligh t 

source 36 is provided in the recess 34a.  The upper  end 

opening of the recess 34a is covered with a plate 3 8 

capable of transmitting at least a part of ultravio let 

light applied from the ultraviolet light source 36.   The 

sheet 23 is supported at its central portion by the  plate 

38.  A suction passage 34b is formed inside the hol ding 

table 34 in a peripheral area surrounding the reces s 34a, 

and one end of the suction passage 34b opens to the  upper 

surface of the holding table 34 in this peripheral area, 

so as to hold a peripheral portion of the sheet 23 under 

suction. 

        The other end of the suction passage 34b is  

connected through a valve 40 to a vacuum source 42.   

Accordingly, by applying a vacuum generated from th e 

vacuum source 42 through the suction passage 34b to  the 

peripheral portion of the sheet 23, the sheet 23 ca n be 

held on the holding table 34 under suction.  There is 

provided above the holding table 34 a wafer holding  unit 

44 for holding the wafer 11.  The wafer holding uni t 44 

has a lower surface 44a for holding the wafer 11.  The 

wafer holding unit 44 is vertically movably support ed by 
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a moving mechanism (not shown), so that the wafer h olding 

unit 44 holding the wafer 11 can be moved in a vert ical 

direction by operating this moving mechanism.  The wafer 

holding unit 44 may be of a vacuum suction type suc h that 

a vacuum is used to hold the wafer 11 under suction  or 

may be of an electrostatic attraction type such tha t an 

electrostatic force is used to hold the wafer 11. 

        In the protective member fixing step, a liq uid 

resin 25 is previously applied to the upper surface  of 

the sheet 23 as shown in FIG. 4A, and the lower sur face 

of the sheet 23 is held on the holding table 34.  F urther, 

the back side 11b of the wafer 11 is held on the lo wer 

surface 44a of the wafer holding unit 44.  Accordin gly, 

the protective film 21 kept in close contact with t he 

front side 11a of the wafer 11 is opposed to the li quid 

resin 25 applied to the sheet 23.  The liquid resin  25 is 

a liquid resin curable by the ultraviolet light app lied 

from the ultraviolet light source 36.  For example,  

TEMPLOC (registered trademark) manufactured by Denk a Co., 

Ltd. may be used as the liquid resin 25.  As shown in FIG. 

4A, the central portion of the liquid resin 25 is 

preferably slightly raised on the sheet 23.  With t his 

configuration, it is possible to suppress that a ga s 

(air) may be left between the protective film 21 an d the 
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liquid resin 25 in covering the protective film 21 with 

the liquid resin 25. 

        While the sheet 23 is held on the holding t able 34 

in the condition where the liquid resin 25 is previ ously 

applied to the upper surface of the sheet 23 in thi s 

preferred embodiment, the sheet 23 only may be firs t held 

on the holding table 34, and the liquid resin 25 ma y be 

next applied to the upper surface of the sheet 23. 

        Thereafter, as shown in FIG. 4B, the wafer holding 

unit 44 is lowered to press the front side 11a of t he 

wafer 11 through the protective film 21 against the  

liquid resin 25.  As a result, the liquid resin 25 is 

spread in the radial direction of the wafer 11 so a s to 

fully cover the protective film 21 and also cover a n 

exposed part of the peripheral marginal area 11e.  In this 

preferred embodiment, the amount of the liquid resi n 25 

to be applied and the amount of lowering of the waf er 

holding unit 44 are adjusted so that the whole of t he 

front side 11a of the wafer 11 is covered with the liquid 

resin 25.  That is, the liquid resin 25 is applied so that 

not only the whole of the protective film 21 is cov ered 

with the liquid resin 25, but also the chamfered po rtion 

of the outer circumference 11c on the front side 11 a of 

the wafer 11 is covered with the liquid resin 25.  
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Thereafter, ultraviolet light is applied from the 

ultraviolet light source 36 toward the liquid resin  25 to 

thereby cure the liquid resin 25.  Accordingly, as shown 

in FIG. 4C, the liquid resin 25 is formed into a 

protective member 27 fully covering the protective film 

21 and also covering an exposed part of the periphe ral 

marginal area 11e, and this protective member 27 is  fixed 

to the front side 11a of the wafer 11.  Thusly, the  

protective film 21 on the front side 11a of the waf er 11 

is fully covered with the protective member 27 form ed 

from the liquid resin 25, thereby fixing the protec tive 

member 27 through the protective film 21 to the fro nt 

side 11a of the wafer 11.  Further, the sheet 23 is  fixed 

to the protective member 27.  In this preferred emb odiment, 

the chamfered portion of the outer circumference 11 c on 

the front side 11a of the wafer 11 is also covered with 

the protective member 27. 

        After performing the protective member fixi ng step, 

the grinding step is performed to grind the back si de 11b 

of the wafer 11.  FIG. 5A is a schematic sectional side 

view showing a manner of grinding the back side 11b  of 

the wafer 11, and FIG. 5B is a schematic sectional view 

of the wafer 11 processed by the grinding step. 

        The grinding step may be performed by using  a 
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grinding apparatus 52 shown in FIG. 5A.  The grindi ng 

apparatus 52 includes a chuck table (holding table)  54 

for holding the wafer 11 under suction.  The chuck table 

54 is connected to a rotational drive source (not s hown) 

such as a motor.  Accordingly, the chuck table 54 i s 

adapted to be rotated about its axis substantially 

parallel to a vertical direction, by operating this  

rotational drive source.  A moving mechanism (not s hown) 

is provided below the chuck table 54, so as to move  the 

chuck table 54 in a horizontal direction.  The chuc k table 

54 has an upper surface, a part of which is formed as a 

holding surface 54a for holding under suction the s heet 

23 fixed through the protective member 27 to the wa fer 11.  

The holding surface 54a is connected through a suct ion 

passage (not shown) to a vacuum source (not shown),  and 

the suction passage is formed inside the chuck tabl e 54.  

Accordingly, by applying a vacuum generated from th e 

vacuum source through the suction passage to the ho lding 

surface 54a in the condition where the sheet 23 is in 

contact with the holding surface 54a, the wafer 11 can be 

held through the sheet 23 and the protective member  27 on 

the chuck table 54 under suction.  As a modificatio n, the 

chuck table 54 may be replaced by another type of c huck 

table capable of holding the wafer 11 by using a 
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mechanical method or an electrical method. 

        A grinding unit 56 is provided above the ch uck 

table 54.  The grinding unit 56 includes a spindle housing 

(not shown) supported to an elevating mechanism (no t 

shown).  A spindle 58 is rotatably supported in the  

spindle housing.  A disk-shaped mount 60 is fixed t o the 

lower end of the spindle 58.  A grinding wheel 62 i s 

mounted on the lower surface of the mount 60, and t he 

grinding wheel 62 has substantially the same diamet er as 

that of the mount 60.  The grinding wheel 62 includ es a 

wheel base 64 formed of metal such as stainless ste el and 

aluminum.  A plurality of abrasive members 66 are f ixed to 

the lower surface of the wheel base 64 so as to be 

annularly arranged along the outer circumference of  the 

wheel base 64.  A rotational drive source (not show n) such 

as a motor is connected to the upper end (base end)  of 

the spindle 58.  Accordingly, the grinding wheel 62  fixed 

to the spindle 58 is adapted to be rotated about it s axis 

substantially parallel to a vertical direction, by 

operating this rotational drive source to produce a  

rotating force.  A nozzle (not shown) for supplying  a 

grinding fluid such as pure water to the wafer 11 i s 

provided inside or in the vicinity of the grinding unit 

56. 
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        In the grinding step, the wafer 11 is first  held on 

the chuck table 54 of the grinding apparatus 52 und er 

suction.  More specifically, the wafer 11 is first placed 

on the holding surface 54a of the chuck table 54 in  the 

condition where the sheet 23 fixed through the prot ective 

member 27 to the wafer 11 is in contact with the ho lding 

surface 54a.  That is, the back side 11b of the waf er 11 

is exposed upward in this condition.  Thereafter, t he 

vacuum source is operated to apply a vacuum to the 

holding surface 54a of the chuck table 54.  Accordi ngly, 

the wafer 11 is held through the sheet 23 and the 

protective member 27 on the chuck table 54 under su ction 

in the condition where the back side 11b of the waf er 11 

is exposed upward.  Thereafter, the chuck table 54 is 

moved to the position below the grinding unit 56.  In this 

condition, both the chuck table 54 and the grinding  wheel 

62 are rotated and the spindle housing (the spindle  58 

and the grinding wheel 62) is then lowered as suppl ying 

the grinding fluid to the back side 11b of the wafe r 11 

as shown in FIG. 5A. 

        The lowering speed (feed speed) of the spin dle 

housing is adjusted so that the lower surface of ea ch 

abrasive member 66 is pressed against the back side  11b 

of the wafer 11 by a suitable force.  Accordingly, the 
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back side 11b of the wafer 11 can be ground by the 

grinding wheel 62 to thereby reduce the thickness o f the 

wafer 11.  When the thickness of the wafer 11 is re duced 

to a predetermined finished thickness and the botto m of 

the annular groove 11f is exposed to the back side 11b of 

the wafer 11 as shown in FIG. 5B, this grinding ste p is 

finished.  As the result of this grinding step, the  wafer 

11 is separated along the annular groove 11f into a  

circular portion 11g including the device area 11d and an 

annular portion 11h including the peripheral margin al 

area 11e.  While one set of grinding unit 56 is use d to 

grind the back side 11b of the wafer 11 in this pre ferred 

embodiment, two or more sets of grinding units may be 

used to grind the back side 11b of the wafer 11.  F or 

example, a first set of abrasive members each conta ining 

large-sized abrasive grains may be first used to pe rform 

coarse grinding to the back side 11b of the wafer 1 1, and 

a second set of abrasive members each containing sm all-

sized abrasive grains may be next used to perform f ine 

grinding to the back side 11b of the wafer 11.  In this 

case, the flatness of the back side 11b of the wafe r 11 

can be improved without greatly increasing the time  

required for grinding. 

        After performing the grinding step, the pee ling 
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step is performed to peel the protective film 21 an d the 

protective member 27 from the circular portion 11g of the 

wafer 11 thinned by the grinding step and remove th e 

protective film 21 and the protective member 27 tog ether 

with the annular portion 11h of the wafer 11.  FIG.  6 is a 

schematic sectional side view showing a manner of p eeling 

the protective film 21 and the protective member 27  from 

the wafer 11.  In the peeling step, a wafer holding  unit 

72 having a holding surface 72a is used to hold the  wafer 

11.  That is, the back side 11b of the wafer 11 is held on 

the holding surface 72a of the wafer holding unit 7 2.  The 

wafer holding unit 72 may be of a vacuum suction ty pe 

such that a vacuum is used to hold the wafer 11 on the 

holding surface 72a under suction or may be of an 

electrostatic attraction type such that an electros tatic 

force is used to hold the wafer 11 on the holding s urface 

72a. 

        After holding the wafer 11 on the holding s urface 

72a of the wafer holding unit 72, a peeling unit 74  is 

used to peel the protective member 27 and the prote ctive 

film 21.  More specifically, a peripheral portion o f the 

sheet 23 is gripped by the peeling unit 74.  Therea fter, 

the wafer holding unit 72 and the peeling unit 74 a re 

relatively moved so that the peripheral portion of the 
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sheet 23 is moved away from the wafer 11 as shown i n FIG. 

6.  At this time, the protective film 21 is peeled from 

the device area 11d of the circular portion 11g of the 

wafer 11.  Accordingly, the annular portion 11h is moved 

away from the circular portion 11g, and all of the 

protective film 21, the protective member 27, and t he 

sheet 23 can be peeled together from the circular p ortion 

11g of the wafer 11 as shown in FIG. 6.  The protec tive 

film 21, the protective member 27, and the sheet 23  

peeled from the circular portion 11g are discarded 

together with the annular portion 11h.  To facilita te the 

removal of the annular portion 11h from the wafer h olding 

unit 72, the holding force (attraction) for the ann ular 

portion 11h by the wafer holding unit 72 may be 

previously set smaller than that for the circular p ortion 

11g. 

        In the wafer processing method according to  the 

above preferred embodiment, the device area 11d whe re the 

devices 15 each having the bumps (asperities) 17 ar e 

formed is first covered with the protective film 21 , and 

the protective film 21 is then brought into close c ontact 

with the device area 11d in such a manner as to fol low 

the shape of each bump 17.  Thereafter, the protect ive 

film 21 and an exposed part of the peripheral margi nal 
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area 11e are covered with the protective member 27 formed 

from the liquid resin 25 curable by ultraviolet lig ht 

(external stimulus), thereby fixing the protective member 

27 through the protective film 21 to the front side  11a 

of the wafer 11.  Accordingly, by forming the prote ctive 

member 27 having a suitable thickness, the asperiti es due 

to the bumps 17 formed on the front side 11a of the  wafer 

11 can be sufficiently absorbed. 

        In the wafer processing method according to  this 

preferred embodiment, the protective film 21 is not  

bonded to the device area 11d of the wafer 11, but is 

merely in close contact with the device area 11d.  

Accordingly, the protective member 27 and the prote ctive 

film 21 can be simply peeled from the device area 1 1d 

without the need for any extensive work dedicated t o 

peeling, such as immersion of the wafer 11 in a sol ution 

or heating of the wafer 11 at high temperatures.  F urther, 

since no adhesive is left in the device area 11d, i t is 

unnecessary to perform any operation for removing t he 

adhesive.  Thus, according to this preferred embodi ment, 

it is possible to provide a wafer processing method  which 

can exhibit the effects that the influence of the 

asperities due to the bumps 17 present on the front  side 

11a of the wafer 11 can be sufficiently suppressed in 
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grinding the back side 11b of the wafer 11 and that  the 

peeling operation after grinding can also be simply  

performed. 

        Further, in the wafer processing method acc ording 

to this preferred embodiment, an exposed part of th e 

peripheral marginal area 11e is also covered with t he 

protective member 27 formed from the liquid resin 2 5 

curable by ultraviolet light.  Accordingly, the pro tective 

member 27 adheres directly to the wafer 11 in the 

peripheral marginal area 11e, that is, the protecti ve 

member 27 is bonded to the peripheral marginal area  11e 

of the wafer 11.  As a result, although the protect ive 

film 21 does not have adhesion by an adhesive (past e) in 

this preferred embodiment, there is no possibility that 

the protective film 21 and the protective member 27  may 

be peeled from the wafer 11 in grinding the wafer 1 1. 

        Furthermore, in the wafer processing method  

according to this preferred embodiment, the annular  

groove 11f having a depth greater than the finished  

thickness of the wafer 11 is first formed on the fr ont 

side 11a of the wafer 11 along the inner circumfere nce of 

the peripheral marginal area 11e.  Thereafter, the back 

side 11b of the wafer 11 is ground to thin the wafe r 11 

to the finished thickness.  Accordingly, by grindin g the 
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wafer 11, the wafer 11 is separated along the annul ar 

groove 11f into the circular portion 11g including the 

device area 11d and the annular portion 11h includi ng the 

peripheral marginal area 11e.  As a result, it is 

unnecessary to peel the protective member 27 from t he 

annular portion 11h in the peeling step.  That is, only by 

moving the annular portion 11h away from the circul ar 

portion 11g in the peeling step, the protective mem ber 27 

and the protective film 21 can be peeled from the d evice 

area 11d of the circular portion 11g. 

        The present invention is not limited to the  above 

preferred embodiment, but various modifications may  be 

made.  For example, while the liquid resin 25 is a liquid 

resin curable by ultraviolet light as external stim ulus 

in this preferred embodiment, another type of liqui d 

resin curable by any external stimulus (e.g., heat)  other 

than ultraviolet light may be used as the liquid re sin 25. 

        Further, in this preferred embodiment, the wafer 11 

is pressed through the protective film 21 against t he 

liquid resin 25 applied to the sheet 23, thereby fi xing 

the protective member 27 to the wafer 11.  As a 

modification, the liquid resin 25 may be dropped on to the 

wafer 11 or the protective film 21 without using th e 

sheet 23, thereby fixing the protective member 27 t o the 
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wafer 11.  In this case, the exposed surface of the  

protective member 27 is preferably flattened by usi ng a 

surface planer or the like.  By flattening the expo sed 

surface of the protective member 27 to be held on t he 

chuck table 54 in grinding the wafer 11, the back s ide 

11b of the wafer 11 as a work surface can be ground  flat 

in the grinding step. 

        Further, in the above preferred embodiment,  the 

weight 14 is placed through the cushion member 12 o n the 

front side 11a of the wafer 11 (i.e., on the protec tive 

film 21 covering the front side 11a), so as to pres s the 

protective film 21 against the front side 11a of th e 

wafer 11.  In this condition, the protective film 2 1 is 

brought into close contact with the front side 11a of the 

wafer 11.  However, any other methods may be used t o bring 

the protective film 21 into close contact with the front 

side 11a of the wafer 11. 

        FIG. 7A is a schematic sectional view showi ng a 

condition where the front side 11a of the wafer 11 is 

covered with the protective film 21 in a close cont act 

making step in a wafer processing method according to a 

first modification, and FIGS. 7B and 7C are schemat ic 

sectional side views showing a manner of bringing t he 

protective film 21 into close contact with the fron t side 
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11a of the wafer 11 in the close contact making ste p 

according to the first modification.  The other ste ps in 

the wafer processing method according to the first 

modification may be the same as those in the wafer 

processing method according to the above preferred 

embodiment. 

        In the close contact making step according to the 

first modification, the protective film 21 is first  

superimposed on the front side 11a of the wafer 11 (the 

device area 11d) to thereby cover the front side 11 a of 

the wafer 11 with the protective film 21 as shown i n FIG. 

7A.  This procedure is similar to that in the above  

preferred embodiment.  Thereafter, the wafer 11 is loaded 

into a vacuum chamber 16 as shown in FIG. 7B.  The basic 

configuration of the vacuum chamber 16 to be used i n the 

close contact making step according to the first 

modification is the same as that of the vacuum cham ber 16 

shown in FIG. 7B according to the above preferred 

embodiment except that the vacuum chamber 16 accord ing to 

the first modification includes a pressing unit (pr essing 

member) 82 for pressing the protective film 21 agai nst 

the wafer 11, and the pressing unit 82 is provided on the 

inner wall surface of the door member 16b as shown in FIG. 

7B.  Further, a cushion member 84 such as a sponge is 
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provided on the lower surface of the pressing unit 82 to 

be opposed to the support table 26.  As shown in FI GS. 7B 

and 7C, the wafer 11 is placed on the support table  26 of 

the vacuum chamber 16, and the door member 16b is c losed, 

so that the protective film 21 is pressed by the pr essing 

unit 82 through the cushion member 84.  Accordingly , the 

protective film 21 is pressed against the front sid e 11a 

of the wafer 11 by the pressing unit 82.  That is, a part 

of the protective film 21 comes into contact with t he 

front side 11a of the wafer 11. 

        Thereafter, as shown in FIG. 7C, the valve 24 is 

closed, and the valve 20 is next opened to thereby 

evacuate the inside space of the vacuum chamber 16.   As a 

result, the protective film 21 is pressed against t he 

front side 11a of the wafer 11 under vacuum.  Furth er, a 

gas (air) left between the protective film 21 and t he 

front side 11a of the wafer 11 is removed.  After 

sufficiently evacuating the inside space of the vac uum 

chamber 16, the valve 20 is closed and the valve 24  is 

next opened to introduce the outside air (atmospher ic 

air) into the inside space of the vacuum chamber 16 .  As a 

result, atmospheric pressure is applied to the prot ective 

film 21, so that the protective film 21 can be brou ght 

into close contact with the front side 11a of the w afer 
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11 so as to follow the shape of each bump 17 formed  on 

the front side 11a of the wafer 11.  At this time, a part 

of the protective film 21 is forced into the annula r 

groove 11f by the atmospheric pressure to come into  close 

contact with the inside surface of the annular groo ve 11f.  

In applying the atmospheric pressure to the protect ive 

film 21, the heater 28 may be operated to heat the 

protective film 21, thereby softening the protectiv e film 

21.  In this case, the protective film 21 can be br ought 

into close contact with the wafer 11 more easily. 

        FIGS. 8A and 8B are schematic sectional vie ws 

showing a manner of bringing the protective film 21  into 

close contact with the front side 11a of the wafer 11 in 

a close contact making step in a wafer processing m ethod 

according to a second modification.  The other step s in 

the wafer processing method according to the second  

modification may be the same as those in the wafer 

processing method according to the above preferred 

embodiment. 

        In the close contact making step according to the 

second modification, the back side 11b of the wafer  11 is 

supported on a support surface 92a of a support tab le 92.  

The basic configuration of the support table 92 may  be 

the same as that of the support table 26.  Thereaft er, the 
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protective film 21 previously held on the lower sur face 

of a release sheet 29 is opposed to the front side 11a of 

the wafer 11 (the device area 11d).  Thereafter, a 

pressure roller 96 is used to apply a downward pres sure 

to the upper surface of the release sheet 29, there by 

pressing the protective film 21 against the front s ide 

11a of the wafer 11 as shown in FIG. 8A.  At this t ime, a 

heater 94 provided inside the support table 92 is 

preferably operated to heat the protective film 21,  

thereby softening the protective film 21.  Accordin gly, 

the protective film 21 can be brought into close co ntact 

with the device area 11d of the wafer 11.  Finally,  the 

release sheet 29 is released from the protective fi lm 21 

as shown in FIG. 8B.  As a modification, this close  

contact making step using the pressure roller 96 ma y be 

performed in the vacuum chamber 16 as in the above 

preferred embodiment or the first modification. 

        FIG. 9 is a schematic sectional side view s howing a 

manner of bringing the protective film 21 into clos e 

contact with the front side 11a of the wafer 11 in a 

close contact making step in a wafer processing met hod 

according to a third modification.  The other steps  in the 

wafer processing method according to the third 

modification may be the same as those in the wafer 
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processing method according to the above preferred 

embodiment.  In the close contact making step accor ding to 

the third modification, a liquid 31 is first suppli ed to 

the front side 11a of the wafer 11 as shown in FIG.  9.  

Thereafter, the protective film 21 is pressed again st the 

front side 11a of the wafer 11 with the liquid 31 

interposed therebetween. 

        More specifically, the back side 11b of the  wafer 

11 is supported on a support surface 102a of a supp ort 

table 102.  The basic configuration of the support table 

102 may be the same as that of the support table 26  or 

the like.  As shown in FIG. 9, the support surface 102a is 

provided with a projecting guide portion 102b for 

positioning the wafer 11 on the support surface 102 a.  

Thereafter, the liquid 31 is supplied to the front side 

11a of the wafer 11.  The liquid 31 to be supplied to the 

wafer 11 is not especially limited in kind, but it is 

desirable to use a liquid hard to vaporize at room 

temperature (20 °C) and having a boiling point not so high 

(e.g., 100 °C or less).  For example, water may be used as 

the liquid 31.  In this modification, the liquid 31  is 

supplied to the center of the front side 11a of the  wafer 

11.  Thereafter, the protective film 21 is opposed to the 

front side 11a of the wafer 11.  More specifically,  the 
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protective film 21 is superimposed through the liqu id 31 

on the front side 11a of the water 11 so as to full y 

cover the annular groove 11f formed on the front si de 11a 

along the inner circumference of the peripheral mar ginal 

area 11e.  Thereafter, a pressing unit 104 provided  above 

the support table 102 is used to press the protecti ve 

film 21 against the front side 11a of the wafer 11.  

        The pressing unit 104 has a substantially f lat 

lower surface larger in diameter than the wafer 11.   A 

cushion member 106 such as a sponge is provided on the 

lower surface of the pressing unit 104.  The cushio n 

member 106 is larger in diameter than the wafer 11.   The 

cushion member 106 has a thickness gradually increa sing 

from the outer circumference to the center in the r adial 

direction.  Accordingly, when the pressing unit 104  is 

gradually lowered, the center of the cushion member  106 

first comes into contact with the upper surface of the 

protective film 21.  When the pressing unit 104 is further 

lowered, a contact area between the cushion member 106 

and the protective film 21 is gradually increased, so 

that the protective film 21 is pressed against the front 

side 11a of the wafer 11 in a radially outward dire ction 

starting from the center of the wafer 11.  The lowe ring of 

the pressing unit 104 is continued until the whole of the 
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protective film 21 is pressed against the wafer 11.  

        Accordingly, the protective film 21 can be brought 

into close contact with the front side 11a of the w afer 

11 so as to follow the shape of each bump 17 formed  on 

the front side 11a of the wafer 11.  In this modifi cation, 

the liquid 31 is first supplied to the front side 1 1a of 

the wafer 11, so that the protective film 21 is bro ught 

into close contact with the front side 11a of the w afer 

11 with a film of the liquid 31 interposed therebet ween.  

In pressing the protective film 21 against the wafe r 11, 

a heater (not shown) may be operated to heat the 

protective film 21, thereby softening the protectiv e film 

21.  In this case, the protective film 21 can be br ought 

into close contact with the wafer 11 more easily.  This 

close contact making step using the pressing unit 1 04 may 

be performed in the vacuum chamber 16 as in the abo ve 

preferred embodiment or the first modification. 

        After performing the close contact making s tep, a 

protective member fixing step and a grinding step a re 

performed in the similar procedure to that in the a bove 

preferred embodiment, and then a peeling step is 

performed. 

        FIG. 10 is a schematic sectional side view showing 

a manner of peeling the protective film 21 and the 
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protective member 27 from the wafer 11 in the peeli ng 

step in the wafer processing method according to th e 

third modification.  In the peeling step according to the 

third modification, the back side 11b of the wafer 11 is 

first held on a holding surface 72a of a wafer hold ing 

unit 72 as shown in FIG. 10.  In this modification,  a 

heater 76 is provided inside the wafer holding unit  72. 

        After holding the wafer 11 on the holding s urface 

72a of the wafer holding unit 72, a peeling unit 74  is 

used to grip a peripheral portion of the sheet 23.  

Thereafter, the wafer holding unit 72 and the peeli ng 

unit 74 are relatively moved so as to peel the prot ective 

film 21 away from the device area 11d of the circul ar 

portion 11g of the wafer 11.  At this time, the hea ter 76 

is preferably operated to heat the liquid 31 left b etween 

the protective film 21 and the circular portion 11g , 

thereby vaporizing the liquid 31.  Accordingly, the  

annular portion 11h is moved away from the circular  

portion 11g, and all of the protective film 21, the  

protective member 27, and the sheet 23 can be peele d 

together from the circular portion 11g of the wafer  11 as 

shown in FIG. 10.  The protective film 21, the prot ective 

member 27, and the sheet 23 peeled from the circula r 

portion 11g are discarded together with the annular  
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portion 11h.  To facilitate the removal of the annu lar 

portion 11h from the wafer holding unit 72, the hol ding 

force (attraction) for the annular portion 11h by t he 

wafer holding unit 72 may be previously set smaller  than 

that for the circular portion 11g. 

        In the close contact making step according to the 

third modification, the protective film 21 is press ed 

against the front side 11a of the wafer 11 in a rad ially 

outward direction starting from the center of the w afer 

11.  Accordingly, it is possible to prevent the 

possibility that a gas (air) may be left between th e 

wafer 11 and the protective film 21, thereby reliab ly 

bringing the protective film 21 into close contact with 

the front side 11a of the wafer 11.  As a result, a lthough 

the protective film 21 does not have adhesion by an  

adhesive (paste), there is no possibility that the 

protective film 21 and the protective member 27 may  be 

peeled from the wafer 11 in grinding the wafer 11. 

        Further, in the close contact making step a ccording 

to the third modification, the liquid 31 is moved t o push 

out a gas (air) in pressing the protective film 21 

against the front side 11a of the wafer 11.  Accord ingly, 

the gas is prevented from being left between the wa fer 11 

and the protective film 21, thereby more reliably 



48 

bringing the protective film 21 into close contact with 

the front side 11a of the wafer 11.  Further, in th e 

peeling step according to the third modification, a  film 

of the liquid 31 left between the protective film 2 1 and 

the wafer 11 is vaporized by heating, so that the 

protective film 21 can be peeled more easily. 

        The wafer holding unit 72 and the peeling u nit 74 

shown in FIG. 10 may be located in a vacuum chamber .  In 

this case, the peeling step can be performed under vacuum, 

so that the boiling point of the liquid 31 can be l owered 

to thereby facilitate the vaporization of the liqui d 31. 

        FIG. 11 is a schematic sectional side view showing 

a manner of forming an annular groove 11f on the fr ont 

side 11a of the wafer 11 in an annular groove formi ng 

step in a wafer processing method according to a fo urth 

modification.  The other steps in the wafer process ing 

method according to the fourth modification may be the 

same as those in the wafer processing method accord ing to 

the above preferred embodiment.  The annular groove  

forming step according to the fourth modification m ay be 

performed by using a laser processing apparatus 112  shown 

in FIG. 11.  The laser processing apparatus 112 inc ludes a 

chuck table (holding table) 114 for holding the waf er 11 

under suction.  The chuck table 114 is connected to  a 
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rotational drive source (not shown) such as a motor .  

Accordingly, the chuck table 114 is adapted to be r otated 

about its axis substantially parallel to a vertical  

direction, by operating this rotational drive sourc e.  

Further, a horizontally moving mechanism (not shown ) is 

provided below the chuck table 114, so as to move t he 

chuck table 114 in a feeding direction (first horiz ontal 

direction) and in an indexing direction (second 

horizontal direction) perpendicular to the feeding 

direction in a horizontal plane. 

        The chuck table 114 has an upper surface, a  part of 

which is formed as a holding surface 114a for holdi ng the 

back side 11b of the wafer 11 under suction.  The h olding 

surface 114a is connected through a suction passage  (not 

shown) to a vacuum source (not shown), and the suct ion 

passage is formed inside the chuck table 114.  Acco rdingly, 

by applying a vacuum generated from the vacuum sour ce 

through the suction passage to the holding surface 114a 

in the condition where the back side 11b of the waf er 11 

is in contact with the holding surface 114a, the wa fer 11 

can be held on the chuck table 114 under suction.  As a 

modification, the chuck table 114 may be replaced b y 

another type of chuck table capable of holding the wafer 

11 by using a mechanical method or an electrical me thod.  
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A laser applying unit 116 is provided above the chu ck 

table 114, so as to apply a laser beam 116a to the wafer 

11 held on the chuck table 114, and the laser beam 116a 

is a pulsed laser beam having an absorption wavelen gth to 

the wafer 11 (i.e., a wavelength easy to absorb in the 

wafer 11). 

        In the annular groove forming step accordin g to the 

fourth modification, the wafer 11 is first placed o n the 

chuck table 114 in the condition where the back sid e 11b 

of the wafer 11 is in contact with the holding surf ace 

114a of the chuck table 114.  At this time, the cen ter of 

the wafer 11 is made to substantially coincide with  the 

rotation axis of the chuck table 114 as viewed in p lan.  

Thereafter, a vacuum generated from the vacuum sour ce is 

applied to the wafer 11 placed on the holding surfa ce 

114a of the chuck table 114.  Accordingly, the wafe r 11 is 

held on the chuck table 114 under suction in the 

condition where the front side 11a of the wafer 11 is 

exposed upward. 

        Thereafter, the laser beam 116a is applied from the 

laser applying unit 116 to the front side 11a of th e 

wafer 11 along the inner circumference of the perip heral 

marginal area 11e.  More specifically, as shown in FIG. 11, 

the laser beam 116a is applied to the inner circumf erence 
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of the peripheral marginal area 11e formed on the f ront 

side 11a of the wafer 11, and at the same time the chuck 

table 114 is rotated.  The laser processing conditi ons by 

the laser beam 116a are adjusted so as to form an a nnular 

groove 11f having a depth greater than the finished  

thickness of the wafer 11.  As a result, the annula r 

groove 11f having a depth greater than the finished  

thickness of the wafer 11 can be formed on the fron t side 

11a of the wafer 11 along the inner circumference o f the 

peripheral marginal area 11e. 

        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 processing method for processing  a wafer 

having a central device area and a peripheral margi nal 

area surrounding said device area on the front side , a 

plurality of devices each having asperities being f ormed 

in said device area, said wafer processing method 

comprising: 

        an annular groove forming step of forming a n 

annular groove on the front side of said wafer alon g the 

inner circumference of said peripheral marginal are a, 

said annular groove having a depth greater than a 

finished thickness of said wafer; 

        a close contact making step of covering sai d device 

area and said annular groove on the front side of s aid 

wafer with a protective film after performing said 

annular groove forming step, and next bringing said  

protective film into close contact with the front s ide of 

said wafer so as to follow said asperities of each device 

formed on the front side of said wafer; 

        a protective member fixing step of covering  said 

protective film and an exposed part of said periphe ral 

marginal area with a protective member formed from a 

liquid resin curable by external stimulus after 

performing said close contact making step, thereby fixing 
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said protective member through said protective film  to 

the front side of said wafer; 

        a grinding step of holding said protective member 

fixed to said wafer on a holding surface of a chuck  table 

in the condition where the back side of said wafer ie 

exposed after performing said protective member fix ing 

step, and next grinding the back side of said wafer  to 

thereby reduce the thickness of said wafer to the 

finished thickness of said wafer, so that the botto m of 

said annular groove is exposed to the back side of said 

wafer, thereby separating said wafer along said ann ular 

groove into an annular portion including said perip heral 

marginal area and a circular portion including said  

device area in the condition where said protective member 

is fixed to said wafer; and 

        a peeling step of peeling said protective m ember 

and said protective film from said device area of s aid 

circular portion and removing said protective membe r and 

said protective film together with said annular por tion. 

        2. The wafer processing method according to  claim 1, 

wherein said close contact making step includes the  step 

of forcing said protective film into said annular g roove 

to thereby bring said protective film into close co ntact 

with the inside surface of said annular groove. 
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        3. The wafer processing method according to  claim 1, 

wherein said annular groove forming step includes t he 

step of cutting the front side of said wafer along the 

inner circumference of said peripheral marginal are a by 

using a cutting blade, thereby forming said annular  

groove. 

        4. The wafer processing method according to  claim 1, 

wherein said annular groove forming step includes t he 

step of applying a laser beam to the front side of said 

wafer along the inner circumference of said periphe ral 

marginal area, said laser beam having an absorption  

wavelength to said wafer, thereby forming said annu lar 

groove. 

        5. The wafer processing method according to  claim 1, 

wherein the outer circumference of said wafer is 

chamfered on the front side of said wafer; 

        said protective member fixing step includin g the 

step of fully covering the front side of said wafer  with 

said protective member in such a manner that a cham fered 

portion of the outer circumference of said wafer is  also 

covered with said protective member. 

        6. The wafer processing method according to  claim 1, 

wherein said protective member fixing step includes  the 

steps of applying said liquid resin to a flat sheet , next 
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pressing said wafer against said liquid resin throu gh 

said protective film to thereby fully cover said 

protective film with said liquid resin, and next ap plying 

said external stimulus to said liquid resin to ther eby 

cure said liquid resin, thereby forming said protec tive 

member from said liquid resin and fixing said prote ctive 

member to said wafer. 

        7. The wafer processing method according to  claim 1, 

wherein said close contact making step includes the  steps 

of pressing said protective film against the front side 

of said wafer under vacuum and next applying atmosp heric 

pressure to said protective film to thereby bring s aid 

protective film into close contact with the front s ide of 

said wafer so as to follow said asperities. 

        8. The wafer processing method according to  claim 1, 

wherein said close contact making step includes the  steps 

of opposing said protective film to the front side of 

said wafer and next pressing said protective film a gainst 

the front side of said wafer in a radially outward 

direction starting from the center of said wafer to  

thereby bring said protective film into close conta ct 

with the front side of said wafer so as to follow s aid 

asperities. 

        9. The wafer processing method according to  claim 1, 
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wherein said close contact making step includes the  steps 

of supplying a liquid to the front side of said waf er and 

next pressing said protective film against the fron t side 

of said wafer with said liquid interposed therebetw een. 

        10. The wafer processing method according t o claim 

9, wherein said peeling step includes the step of h eating 

said liquid left between said protective film and t he 

front side of said wafer to thereby vaporize said l iquid. 


