
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 

including a liquid supplying step of supplying a li quid 

to the front side of a wafer on which a central dev ice 

area and a peripheral marginal area surrounding the  

device area are formed, a plurality of devices each  

having asperities being formed in the device area; a 

close contact making step of pressing a protective film 

against the front side of the wafer with the liquid  

interposed therebetween after performing the liquid  

supplying step, thereby bringing the protective fil m into 

close contact with the front side of the wafer so a s to 

follow the asperities of each device formed on the front 

side of the wafer; a protective member fixing step of 

covering the protective film with a protective memb er 

formed from a liquid resin curable by external stim ulus 

after performing the close contact making step, the reby 

fixing the protective member through the protective  film 

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

holding the protective member fixed to the wafer on  a 

holding surface of a chuck table in the condition w here 
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the back side of the wafer is exposed after perform ing 

the protective member fixing step, and next grindin g the 

back side of the wafer to thereby reduce the thickn ess of 

the wafer; and a peeling step of peeling the protec tive 

film and the protective member from the wafer after  

performing the grinding step. 

        Preferably, the peeling step includes the s tep of 

heating the liquid left between the protective film  and 

the front side of the wafer to thereby vaporize the  

liquid. 

        Preferably, the peeling step includes the s teps of 

loading the wafer with the protective member into a  

vacuum chamber and next evacuating the vacuum chamb er to 

thereby vaporize the liquid left between the protec tive 

film and the front side of the wafer. 

        Preferably, the liquid supplying step inclu des the 

step of supplying the liquid to a central portion o f the 

front side of the wafer. 

        Preferably, the protective film has a first  surface 

and a second surface opposite to the first surface,  the 

first surface being opposed to the wafer; the close  

contact making step including the step of dischargi ng a 

gas toward the second surface of the protective fil m to 

thereby press the protective film against the front  side 
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of the wafer. 

        Preferably, the close contact making step i ncludes 

the step of using a pressure roller to thereby pres s the 

protective film against the front side of the wafer . 

        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 

from the liquid resin and fixing the protective mem ber to 

the wafer. 

        In the wafer processing method according to  the 

present invention, the protective film is first bro ught 

into close contact with the front side of the wafer  on 

which the devices each having asperities are formed  in 

such a manner as to follow the asperities.  Thereaf ter, 

the protective film is covered with the protective member 

formed from the liquid resin curable by external st imulus, 

thereby fixing the protective member through the 

protective film to the front side of the wafer.  

Accordingly, by forming the protective member havin g a 

suitable thickness, the asperities formed on the fr ont 
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side of the wafer can 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 wafer 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.  

Thus, according to the present invention, it is pos sible 

to provide a wafer processing method which can exhi bit 

the effects that the influence of the asperities pr esent 

on the front side of the wafer can be sufficiently 

suppressed in grinding the back side of the wafer a nd 

that the peeling operation after grinding can also be 

simply performed. 

        Further, in the wafer processing method acc ording 

to the present invention, the protective film is pr essed 

against the front side of the wafer through the liq uid 

supplied to the front side of the wafer.  According ly, it 

is possible to prevent that air may be left between  the 

wafer and the protective film, thereby reliably bri nging 

the protective film into close contact with the fro nt 

side of the wafer.  As a result, although the prote ctive 
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film does not have adhesion by an adhesive (paste),  there 

is no possibility that the protective film and the 

protective member may be peeled from the wafer in 

grinding the wafer. 

        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 a 

manner of opposing a protective film to the front s ide of 

a wafer; 

        FIG. 1B is a schematic perspective view sho wing a 

condition where the protective film is in close con tact 

with the front side of the wafer; 

        FIG. 2A is a schematic sectional view showi ng a 

condition where the protective film is opposed to t he 

front side of the wafer in a close contact making s tep 

according to a preferred embodiment; 

        FIG. 2B is a schematic sectional view showi ng a 
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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. 3A is a schematic sectional view showi ng a 

condition where the protective film has been brough t into 

close contact with the front side of the wafer; 

        FIG. 3B is an enlarged sectional view of a part of 

the wafer in the condition where the protective fil m is 

in close contact with the front side of the wafer; 

        FIG. 4A is a schematic sectional view showi ng a 

manner of pressing the wafer through the protective  film 

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

member fixing step according to this preferred 

embodiment; 

        FIG. 4B is a schematic sectional view showi ng a 

manner of curing the liquid resin to thereby form a  

protective member, thereby fixing the protective me mber 

through the protective film to the front side of th e 

wafer in the protective member fixing step; 

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

wafer in the condition where the protective member 

supported to the sheet is fixed through the protect ive 

film to the front side of the wafer; 

        FIG. 5A is a schematic side view, partially  in 
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cross section, showing a manner of grinding the bac k side 

of the wafer in a grinding step according 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 view showin g a 

manner of peeling the protective film and the prote ctive 

member from the wafer in a peeling step according t o this 

preferred embodiment; 

        FIG. 7 is a schematic sectional view showin g a 

manner of peeling the protective film and the prote ctive 

member from the wafer in a peeling step according t o a 

first modification; 

        FIG. 8 is a schematic sectional view showin g a 

manner of peeling the protective film and the prote ctive 

member from the wafer in a peeling step according t o a 

second modification; and 

        FIGS. 9A and 9B are schematic sectional vie ws for 

illustrating a close contact making step according to a 

third modification. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        A preferred embodiment of the present inven tion 

will now be described with reference to the attache d 
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drawings.  The wafer processing method according to  this 

preferred embodiment includes a liquid supplying st ep, a 

close contact making step (see FIGS. 1A, 1B, 2A, 2B , 3A, 

and 3B), a protective member fixing step (see FIGS.  4A, 

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

and a peeling step (see FIG. 6).  In the liquid sup plying 

step, a liquid is supplied to the front side of a w afer 

on which asperities are formed.  In the close conta ct 

making step, a protective film not having adhesion by an 

adhesive (paste) is brought into close contact with  the 

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

formed on the front side of the wafer.  In the prot ective 

member fixing step, the protective film is covered with a 

protective member formed from a liquid resin to the reby 

fix the protective member through the protective fi lm to 

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

back side of the wafer is ground in the condition w here 

the protective member fixed through the protective film 

to the front side of the wafer is held on a holding  

surface of a chuck table.  In the peeling step, the  

protective member and the protective film are peele d 

together from the wafer thinned by the grinding ste p.  The 

wafer processing method according to this preferred  

embodiment will now be described in more detail. 
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        In the wafer processing method according to  this 

preferred embodiment, the liquid supplying step is first 

performed to supply a liquid to the front side of a  wafer 

on which asperities are formed.  Thereafter, the cl ose 

contact making step is performed to bring a protect ive 

film not having adhesion by an adhesive into close 

contact with the front side of the wafer so as to f ollow 

the asperities formed on the front side of the wafe r.  In 

other words, the protective film is pressed against  the 

front side of the wafer with the liquid interposed 

therebetween, thereby bringing the protective film into 

close contact with the front side of the wafer.  FI G. 1A 

is a schematic perspective view showing a manner of  

opposing the protective film to the front side of t he 

wafer, and FIG. 1B is a schematic perspective view 

showing a condition where the protective film is in  close 

contact with the front side of the wafer.  FIG. 2A is a 

schematic sectional view showing a condition where the 

protective film is opposed to the front side of the  wafer, 

and FIG. 2B is a schematic sectional view showing a  

manner of bringing the protective film into close c ontact 

with the front side of the wafer.  FIG. 3A is a sch ematic 

sectional view showing a condition where the protec tive 

film has been brought into close contact with the f ront 
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side of the wafer, and FIG. 3B is an enlarged secti onal 

view of a part of the wafer in the condition where the 

protective film is in close contact with the front side 

of the wafer.  In FIGS. 2A, 2B, and 3A, a part of t he 

components is shown by functional blocks. 

        Referring to FIG. 1A, a wafer 11 to be used  in this 

preferred embodiment is shown.  The wafer 11 is a d isk-

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 1 1c is 

chamfered along the edges both on the front side 11 a and 

on the back side 11b.  The front side 11a of the wa fer 11 

is composed of a central device area 11d and a peri pheral 

marginal area 11e surrounding the device area 11d.  The 

device area 11d is partitioned by a plurality of cr ossing 

division lines (streets) 13 to thereby define a plu rality 

of separate regions where a plurality of devices 15  such 

as ICs (integrated circuits) are individually forme d.  

Further, a plurality of bumps (asperities) 17 funct ioning 

as electrodes are provided on the front side of eac h 

device 15.  Each bump 17 is formed of solder, for e xample.  

While the wafer 11 is a disk-shaped wafer formed of  

silicon, for example, in this preferred embodiment,  the 

wafer 11 is not limited in material, shape, structu re, 
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size, etc.  That is, the wafer 11 may be a wafer fo rmed of 

any other semiconductors, ceramic, resin, metal, et c.  

Similarly, the devices 15 and the bumps 17 are not 

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

etc.  The bumps 17 may be replaced by any structure s 

(asperities) having any other functions.  That is, the 

bumps 17 may not be formed on the front side 11a of  the 

wafer 11, but any other asperities may be formed on  the 

front side 11a of the wafer 11. 

        In the liquid supplying step, a liquid 23 ( see FIG. 

2A) is supplied to the front side 11a of the wafer 11.  

The liquid 23 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 23.  I n this 

preferred embodiment, the liquid 23 is supplied to the 

center of the front side 11a of the wafer 11.  As a  

modification, the liquid 23 may be supplied to anot her 

part of the front side 11a of the wafer 11 (i.e., a ny 

part other than the center of the front side 11a) o r may 

be supplied to the whole of the front side 11a of t he 

wafer 11. 

        After performing the liquid supplying step,  the 
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close contact making step is performed to bring a 

protective film 21 into close contact with the fron t side 

11a of the wafer 11 with the liquid 23 interposed 

therebetween.  The protective film 21 is a flexible  film 

formed of resin, for example.  The protective film 21 is a 

circular member having a diameter substantially equ al to 

that of the wafer 11.  Further, the protective film  21 is 

not provided with an adhesive.  The thickness of th e 

protective film 21 is not especially limited.  For example, 

the thickness of the protective film 21 is preferab ly set 

to approximately 30 µm to 150 µm. 

        The close contact making step may be perfor med by 

using a close contact making apparatus 2 shown in F IG. 2A.  

The close contact making apparatus 2 includes a sup port 

table 4 for supporting the wafer 11.  The support t able 4 

has a substantially flat upper surface, which funct ions 

as a support surface 4a for supporting the wafer 11 .  The 

support surface 4a is provided with a projecting gu ide 

portion 4b for positioning the wafer 11 on the supp ort 

surface 4a.  There is provided above the support ta ble 4 a 

protective film holding unit 6 for holding the prot ective 

film 21 under suction and bringing it into close co ntact 

with the wafer 11.  The protective film holding uni t 6 has 

a substantially flat lower surface, which functions  as a 
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holding surface 6a for holding the protective film 21 

under suction.  The protective film holding unit 6 is 

vertically movably supported by a moving mechanism (not 

shown), so that the protective film holding unit 6 

holding the protective film 21 under suction can be  moved 

in a vertical direction by operating this moving 

mechanism. 

        A first passage 6b is formed inside the pro tective 

film holding unit 6, and one end of the first passa ge 6b 

opens to the holding surface 6a in a peripheral are a for 

holding the peripheral portion of the protective fi lm 21.  

The other end of the first passage 6b is branched i nto a 

plurality of portions, more specifically, a first b ranch 

portion, a second branch portion, and a third branc h 

portion.  A vacuum source 10 is connected through a  valve 

8 to the first branch portion of the first passage 6b.  A 

compressed air source 14 is connected through a val ve 12 

to the second branch portion of the first passage 6 b.  

Further, a second passage 6c is also formed inside the 

protective film holding unit 6, and one end of the second 

passage 6c opens to the holding surface 6a in a cen tral 

area for holding the central portion of the protect ive 

film 21.  The other end of the second passage 6c is  also 

branched into a plurality of portions, more specifi cally, 
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a first branch portion and a second branch portion.   The 

first branch portion of the second passage 6c is 

connected through a valve 16 to the third branch po rtion 

of the first passage 6b.  The compressed air source  14 is 

connected through a valve 18 to the second branch p ortion 

of the second passage 6c.  Further, a heater 20 for  

heating the holding surface 6a is provided inside t he 

protective film holding unit 6. 

        In the close contact making step, the wafer  11 is 

first placed on the support table 4 in the conditio n 

where the back side 11b of the wafer 11 is in conta ct 

with the support surface 4a of the support table 4 as 

shown in FIG. 2A.  Accordingly, the wafer 11 is sup ported 

on the support table 4 in the condition where the f ront 

side 11a of the wafer 11 is exposed upward.  Therea fter, 

the protective film 21 is brought into contact with  the 

holding surface 6a of the protective film holding u nit 6 

so as to be aligned with the wafer 11.  More specif ically, 

the outer circumference of the protective film 21 i s 

positioned directly above the outer circumference 1 1c of 

the wafer 11.  In this condition, the valves 8 and 16 are 

opened to apply a vacuum generated from the vacuum source 

10 to the protective film 21.  Accordingly, the pro tective 

film 21 is held on the holding surface 6a of the 
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protective film holding unit 6 under suction so as to be 

opposed to the front side 11a of the wafer 11.  Bef ore 

opening the valves 8 and 16, the valves 12 and 18 a re 

closed to stop the supply of compressed air (gas) f rom 

the compressed air source 14 to the first passage 6 b and 

the second passage 6c.  The vertical position of th e 

protective film holding unit 6 is adjusted so that the 

spacing between the front side 11a of the wafer 11 and 

the protective film 21 becomes approximately 0.1 to  10 mm, 

for example. 

        After opposing the protective film 21 to th e front 

side 11a of the wafer 11, the holding surface 6a is  

heated by the heater 20 to thereby apply heat to th e 

protective film 21, thereby softening the protectiv e film 

21.  Thereafter, as shown in FIG. 2B, the valve 16 is 

closed to cut off the vacuum from the vacuum source  10 to 

the second passage 6c, and the valve 18 is next ope ned to 

supply the compressed air from the compressed air s ource 

14 to the second passage 6c.  Accordingly, the comp ressed 

air is discharged toward the central portion of the  upper 

surface of the protective film 21, in which the cen tral 

portion of the upper surface of the protective film  21 is 

merely in contact with the holding surface 6a at th is 

time (the upper surface of the protective film 21 
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corresponds to the second surface opposite to the f irst 

surface of the protective film 21 opposed to the wa fer 

11).  As a result, the central portion of the prote ctive 

film 21 is swelled downward and pressed against the  front 

side 11a of the wafer 11 as shown in FIG. 2B.  In t his 

preferred embodiment, the liquid 23 is previously 

supplied to the central portion of the front side 1 1a of 

the wafer 11 in the liquid supplying step as mentio ned 

above, so that the protective film 21 is pressed ag ainst 

the front side 11a of the wafer 11 with a film of t he 

liquid 23 interposed therebetween. 

        Thereafter, the discharge of the compressed  air 

toward the protective film 21 is continued, so that  the 

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

of the wafer 11 in a radially outward direction sta rting 

from the center of the wafer 11.  After pressing th e 

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

wafer 11 in the whole area except the peripheral ar ea yet 

held under suction, the valve 8 is closed to cut of f the 

vacuum from the vacuum source 10 to the first passa ge 6b, 

and the valve 12 is next opened to supply the compr essed 

air from the compressed air source 14 to the first 

passage 6b as shown in FIG. 3A.  Accordingly, the 

compressed air is also discharged toward the periph eral 
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portion of the upper surface of the protective film  21, 

so that the peripheral portion of the protective fi lm 21 

is also pressed against the front side 11a of the w afer 

11. 

        As a result, 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 as shown in FIGS . 1B, 

3A, and 3B.  Further, in this preferred embodiment,  the 

protective film 21 is heated to be softened by the heater 

20, so that the protective film 21 can be brought i nto 

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

as to be properly fitted to each bump 17.  Further,  when 

the protective film 21 is pressed against the front  side 

11a of the wafer 11, the liquid 23 is moved by the 

protective film 21 to push out the air left between  the 

protective film 21 and the front side 11a of the wa fer 11.  

Accordingly, the protective film 21 can be reliably  

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

wafer 11 so as to prevent the possibility that the air 

may be left between the wafer 11 and the protective  film 

21.  In this preferred embodiment, a film of the li quid 23 

is left between the protective film 21 and the wafe r 11.  

That is, the protective film 21 is brought into clo se 
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contact with the front side 11a of the wafer 11 wit h a 

film of the liquid 23 interposed therebetween. 

        After performing the close contact making s tep, the 

protective member fixing step is performed to cover  the 

protective film 21 with a protective member formed from 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 vie w 

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 view showin g a 

manner of curing the liquid resin to thereby form t he 

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 22 sh own in 

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

22 includes a holding table 24 for holding a 



21 

substantially flat sheet (carrier sheet) 25 formed of 

resin, for example.  The holding table 24 has an up per 

surface formed with a central circular recess 24a l arger 

in diameter than the wafer 11.  An ultraviolet ligh t 

source 26 is provided in the recess 24a.  The upper  end 

opening of the recess 24a is covered with a plate 2 8 

capable of transmitting at least a part of ultravio let 

light applied from the ultraviolet light source 26.   The 

sheet 25 is supported at its central portion by the  plate 

28.  A suction passage 24b is formed inside the hol ding 

table 24 in a peripheral area surrounding the reces s 24a, 

and one end of the suction passage 24b opens to the  upper 

surface of the holding table 24 in this peripheral area, 

so as to hold a peripheral portion of the sheet 25 under 

suction. 

        The other end of the suction passage 24b is  

connected through a valve 30 to a vacuum source 32.   

Accordingly, by applying a vacuum generated from th e 

vacuum source 32 through the suction passage 24b to  the 

peripheral portion of the sheet 25, the sheet 25 ca n be 

held on the holding table 24 under suction.  There is 

provided above the holding table 24 a wafer holding  unit 

34 for holding the wafer 11.  The wafer holding uni t 34 

has a lower surface 34a for holding the wafer 11.  The 
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wafer holding unit 34 is vertically movably support ed by 

a moving mechanism (not shown), so that the wafer h olding 

unit 34 holding the wafer 11 can be moved in a vert ical 

direction by operating this moving mechanism.  The wafer 

holding unit 34 may be a vacuum suction type such t hat a 

vacuum is used to hold the wafer 11 under suction o r may 

be of an electrostatic attraction type such that an  

electrostatic force is used to hold the wafer 11. 

        In the protective member fixing step, a liq uid 

resin 27 is previously applied to the upper surface  of 

the sheet 25 as shown in FIG. 4A, and the lower sur face 

of the sheet 25 is held on the holding table 24.  F urther, 

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

surface 34a of the wafer holding unit 34.  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 27 applied to the sheet 25.  The liquid resin  27 is 

a liquid resin curable by the ultraviolet light app lied 

from the ultraviolet light source 26.  For example,  

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

Ltd. may be used as the liquid resin 27.  While the  sheet 

25 is held on the holding table 24 in the condition  where 

the liquid resin 27 is previously applied to the up per 

surface of the sheet 25 in this preferred embodimen t, the 
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sheet 25 only may be first held on the holding tabl e 24, 

and the liquid resin 27 may be next applied to the upper 

surface of the sheet 25.  As shown in FIG. 4A, the liquid 

resin 27 is not completely flat on the sheet 25, bu t the 

central portion of the liquid resin 27 is preferabl y 

slightly raised. 

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

unit 34 is lowered to press the front side 11a of t he 

wafer 11 through the protective film 21 against the  

liquid resin 27.  As a result, the liquid resin 27 is 

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

fully cover the protective film 21.  In this prefer red 

embodiment, the amount of the liquid resin 27 to be  

applied and the amount of lowering of the wafer hol ding 

unit 34 are adjusted so that the whole of the front  side 

11a of the wafer 11 is covered with the liquid resi n 27.  

Thereafter, ultraviolet light is applied from the 

ultraviolet light source 26 toward the liquid resin  27 to 

thereby cure the liquid resin 27.  Accordingly, as shown 

in FIG. 4C, the liquid resin 27 is formed into a 

protective member 29 fully covering the protective film 

21, and this protective member 29 is fixed to the f ront 

side 11a of the wafer 11.  Thusly, the protective f ilm 21 

on the front side 11a of the wafer 11 is fully cove red 
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with the protective member 29 formed from the liqui d 

resin 27, thereby fixing the protective member 29 t hrough 

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

11.  Further, the sheet 25 is fixed to the protecti ve 

member 29. 

        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 side view,  

partially in cross section, showing a manner of gri nding 

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 

grinding apparatus 42 shown in FIG. 5A.  The grindi ng 

apparatus 42 includes a holding table (chuck table)  44 

for holding the wafer 11 under suction.  The holdin g table 

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

such as a motor.  Accordingly, the holding table 44  is 

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 holding table 44, so as to mo ve the 

holding table 44 in a horizontal direction.  The ho lding 

table 44 has an upper surface, a part of which is f ormed 
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as a holding surface 44a for holding under suction the 

sheet 25 fixed through the protective member 29 to the 

wafer 11.  The holding surface 44a is connected thr ough a 

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

shown), in which the suction passage is formed insi de the 

holding table 44.  Accordingly, by applying a vacuu m 

generated from the vacuum source through the suctio n 

passage to the holding surface 44a in the condition  where 

the sheet 25 is in contact with the holding surface  44a, 

the wafer 11 can be held through the sheet 25 and t he 

protective member 29 on the holding table 44 under 

suction. 

        A grinding unit 46 is provided above the ho lding 

table 44.  The grinding unit 46 includes a spindle housing 

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

shown).  A spindle 48 is rotatably supported in the  

spindle housing.  A disk-shaped mount 50 is fixed t o the 

lower end of the spindle 48.  A grinding wheel 52 i s 

mounted on the lower surface of the mount 50, in wh ich 

the grinding wheel 52 has substantially the same di ameter 

as that of the mount 50.  The grinding wheel 52 inc ludes a 

wheel base 54 formed of metal such as stainless ste el and 

aluminum.  A plurality of abrasive members 56 are f ixed to 

the lower surface of the wheel base 54 so as to be 
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annularly arranged along the outer circumference of  the 

wheel base 54.  A rotational drive source (not show n) such 

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

the spindle 48.  Accordingly, the grinding wheel 52  fixed 

to the spindle 48 is adapted to be rotated about it s axis 

substantially parallel to a vertical direction, by 

operating this rotational drive source to produce a  

rotational force.  A nozzle (not shown) for supplyi ng a 

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

provided inside or in the vicinity of the grinding unit 

46. 

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

the holding table 44 of the grinding apparatus 42 u nder 

suction.  More specifically, the wafer 11 is first placed 

on the holding table 44a of the holding table 44 in  the 

condition where the sheet 25 fixed through the prot ective 

member 29 to the wafer 11 is in contact with the ho lding 

surface 44a.  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 44a of the holding table 44.  Accor dingly, 

the wafer 11 is held through the sheet 25 and the 

protective member 29 on the holding table 44 under 

suction in the condition where the back side 11b of  the 
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wafer 11 is exposed upward.  Thereafter, the holdin g table 

44 is moved to the position below the grinding unit  46.  

In this condition, both the holding table 44 and th e 

grinding wheel 52 are rotated and the spindle housi ng 

(the spindle 48 and the grinding wheel 52) is then 

lowered as supplying the grinding fluid to the back  side 

11b of the wafer 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 56 is pressed against the back side  11b 

of the wafer 11 by a suitable force.  Accordingly, the 

back side 11b of the wafer 11 can be ground by the 

grinding wheel 52 to thereby reduce the thickness o f the 

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

to a predetermined thickness (finished thickness) a s 

shown in FIG. 5B, this grinding step is finished.  While 

one set of grinding unit 46 is used to grind the ba ck 

side 11b of the wafer 11 in this preferred embodime nt, 

two or more sets of grinding units may be used to g rind 

the back side 11b of the wafer 11.  For example, a first 

set of abrasive members each containing large-sized  

abrasive grains may be first used to perform coarse  

grinding on the back side 11b of the wafer 11, and a 

second set of abrasive members each containing smal l-
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sized abrasive grains may be next used to perform f ine 

grinding on 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 

step is performed to peel the protective film 21 an d the 

protective member 29 from the wafer 11 thinned by t he 

grinding step.  FIG. 6 is a schematic sectional vie w 

showing a manner of peeling the protective film 21 and 

the protective member 29 from the wafer 11. 

        In the peeling step, a wafer holding unit 6 2 having 

a holding surface 62a is used to hold the wafer 11.   That 

is, the back side 11b of the wafer 11 is held on th e 

holding surface 62a of the wafer holding unit 62.  The 

wafer holding unit 62 may be of a vacuum suction ty pe 

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

holding surface 62a 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 

62a.  After holding the wafer 11 on the holding sur face 

62a of the wafer holding unit 62, a peeling unit 64  is 

used to peel the protective member 29 and the prote ctive 

film 21.  More specifically, a peripheral portion o f the 
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sheet 25 is gripped by the peeling unit 64.  Therea fter, 

the wafer holding unit 62 and the peeling unit 64 a re 

relatively moved so that the peripheral portion of the 

sheet 25 is moved away from the wafer 11 as shown i n FIG. 

6.  Accordingly, all of the protective film 21, the  

protective member 29, and the sheet 25 can be peele d 

together from the wafer 11 as shown in FIG. 6. 

        In the wafer processing method according to  the 

above preferred embodiment mentioned above, the 

protective film 21 is first brought into close cont act 

with the front side 11a of the wafer 11 on which th e 

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

formed in such a manner as to follow the shape of e ach 

bump 17.  Thereafter, the protective film 21 is cov ered 

with the protective member 29 formed from the liqui d 

resin 27 curable by ultraviolet light (external sti mulus), 

thereby fixing the protective member 29 through the  

protective film 21 to the front side 11a of the waf er 11.  

Accordingly, by forming the protective member 29 ha ving a 

suitable thickness, the asperities 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  
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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 29 and the prote ctive 

film 21 can be simply peeled from the wafer 11 with out 

the need for any extensive work dedicated to peelin g, 

such as immersion of the wafer 11 in a solution or 

heating of the wafer 11 at high temperatures.  Thus , 

according to this preferred embodiment, it is possi ble 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 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, the protective film 2 1 is 

pressed against the front side 11a of the wafer 11 

through the liquid 23 supplied to the front side 11 a of 

the wafer 11.  Accordingly, it is possible to preve nt that 

air may be left between the wafer 11 and the protec tive 

film 21, thereby reliably bringing the protective f ilm 21 

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

11.  As a result, although the protective film 21 d oes not 

have adhesion by an adhesive (paste), there is no 
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possibility that the protective film 21 and the 

protective member 29 may be peeled from the wafer 1 1 in 

grinding the wafer 11. 

        The present invention is not limited to the  above 

preferred embodiment, but various modifications may  be 

made.  For example, while the liquid resin 27 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 27. 

        Further, while the circular protective film  21 

having a diameter substantially equal to that of th e 

wafer 11 is used in this preferred embodiment, the 

diameter of the protective film 21 may be smaller t han 

the diameter of the wafer 11.  For example, the dia meter 

of the protective film 21 may correspond to the dia meter 

of the device area 11d of the wafer 11.  In this ca se, the 

protective member 29 formed from the liquid resin 2 7 

adheres directly to the peripheral marginal area 11 e of 

the wafer 11.  Accordingly, although the protective  film 

21 does not have adhesion by an adhesive (paste), t he 

protective film 21 and the protective member 29 can  be 

firmly fixed to the wafer 11. 

        Further, in this preferred embodiment, the wafer 11 
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is pressed through the protective film 21 against t he 

liquid resin 27 applied to the sheet 25, thereby fi xing 

the protective member 29 to the wafer 11.  As a 

modification, the liquid resin 27 may be dropped on to the 

wafer 11 or the protective film 21 without using th e 

sheet 25, thereby fixing the protective member 29 t o the 

wafer 11.  In this case, the exposed surface of the  

protective member 29 is preferably flattened by usi ng a 

surface planer or the like.  By flattening the expo sed 

surface of the protective member 29 to be held on t he 

holding table 44 in grinding the wafer 11, the back  side 

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

in the grinding step. 

        Further, while the protective film 21 is so ftened 

by the heat applied from the heater 20 in the close  

contact making step in this preferred embodiment, 

softening of the protective film 21 is not essentia l in 

the close contact making step.  Further, the protec tive 

film 21 may be softened by any methods other than h eating 

by the heater 20. 

        Further, while all of the protective film 2 1, the 

protective member 29, and the sheet 25 are peeled 

together from the wafer 11 by simply gripping the 

peripheral portion of the sheet 25 and moving it aw ay 
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from the wafer 11 in the peeling step according to this 

preferred embodiment, another method may be used to  peel 

the protective film 21, the protective member 29, a nd the 

sheet 25 from the wafer 11.  FIG. 7 is a schematic 

sectional view showing a manner of peeling the prot ective 

film 21, the protective member 29, and the sheet 25  from 

the wafer 11 in a peeling step in a wafer processin g 

method according to a first modification.  The othe r steps 

in the wafer processing method according to the fir st 

modification may be the same as those in the wafer 

processing method according to the above preferred 

embodiment. 

        In the peeling step according to the first 

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

on the holding surface 62a of the wafer holding uni t 62 

as shown in FIG. 7.  The wafer holding unit 62 may be of a 

vacuum suction type such that a vacuum is used to h old 

the wafer 11 on the holding surface 62a under sucti on or 

may be of an electrostatic attraction type such tha t an 

electrostatic force is used to hold the wafer 11 on  the 

holding surface 62a.  In the first modification, a heater 

66 is provided inside the wafer holding unit 62 as shown 

in FIG. 7. 

        After holding the wafer 11 on the holding s urface 
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62a of the wafer holding unit 62, a peripheral port ion of 

the sheet 25 is gripped by the peeling unit 64.  

Thereafter, the wafer holding unit 62 and the peeli ng 

unit 64 are relatively moved so that the peripheral  

portion of the sheet 25 is moved away from the wafe r 11 

as shown in FIG. 7.  At this time, the heater 66 is  

operated to heat the liquid 23 left between the 

protective film 21 and the wafer 11, thereby vapori zing 

the liquid 23.  Thus, all of the protective film 21 , the 

protective member 29, and the sheet 25 can be peele d 

together from the wafer 11 as shown in FIG. 7. 

        In the wafer processing method according to  the 

first modification, the liquid 23 left between the 

protective film 21 and the wafer 11 is heated to be  

vaporized by operating the heater 66, so that the 

protective film 21 can be easily peeled from the wa fer 11. 

        FIG. 8 is a schematic sectional view showin g a 

manner of peeling the protective film 21, the prote ctive 

member 29, and the sheet 25 from the wafer 11 in a 

peeling step in a wafer processing method according  to a 

second modification.  The other steps in the wafer 

processing method according to the second modificat ion 

may be the same as those in the wafer processing me thod 

according to the above preferred embodiment. 
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        The peeling step according to the second 

modification may be performed by using a vacuum cha mber 

72 shown in FIG. 8.  The vacuum chamber 72 includes  a 

casing member 72a having an upper opening having a size 

allowing the pass of the wafer 11 and a door member  72b 

for closing the upper opening of the casing member 72a.  

The casing member 72a is connected through an outle t pipe 

74 and a valve 76 to a vacuum source (not shown).  The 

casing member 72a is also connected to an inlet pip e 78 

and a valve 80 for introducing the outside air 

(atmospheric air) into the vacuum chamber 72. 

        The door member 72b is formed with a vertic ally 

extending through hole 72c.  A wafer holding unit 8 4 is 

inserted through the through hole 72c with a hermet ic 

bearing 82 interposed therebetween, so that the waf er 

holding unit 84 is vertically movably supported to the 

door member 72b by the hermetic bearing 82.  The wa fer 

holding unit 84 has a substantially flat lower surf ace 

84a as a holding surface larger in diameter than th e 

wafer 11.  The wafer holding unit 84 may be of an 

electrostatic attraction type such that an electros tatic 

force is used to hold the wafer 11 on the lower sur face 

84a.  Further, a heater 86 is provided inside the w afer 

holding unit 84.  A peeling unit 88 is provided in the 
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vicinity of the wafer holding unit 84. 

        In the peeling step according to the second  

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

on the lower surface 84a of the wafer holding unit 84.  

Thereafter, the door member 72b is closed to cover the 

upper opening of the casing member 72a, and the val ve 80 

is closed.  Thereafter, the valve 76 is opened to t hereby 

evacuate the inside space of the vacuum chamber 72.   

Thereafter, a peripheral portion of the sheet 25 is  

gripped by the peeling unit 88, and the wafer holdi ng 

unit 84 and the peeling unit 88 are relatively move d so 

that the peripheral portion of the sheet 25 is move d away 

from the wafer 11.  At this time, the heater 86 may  be 

operated to heat the liquid 23 left between the 

protective film 21 and the wafer 11, thereby vapori zing 

the liquid 23.  Thus, all of the protective film 21 , the 

protective member 29, and the sheet 25 can be peele d 

together from the wafer 11 as shown in FIG. 8. 

        In the wafer processing method according to  the 

second modification, the protective film 21 is peel ed 

from the wafer 11 under vacuum.  Accordingly, the l iquid 

23 left between the protective film 21 and the wafe r 11 

is vaporized in the peeling step, so that the prote ctive 

film 21 can be easily peeled. 
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        Further, while the compressed air is discha rged 

toward the upper surface of the protective film 21 to 

thereby press the protective film 21 against the fr ont 

side 11a of the wafer 11 in the above preferred 

embodiment, another method may be used to press the  

protective film 21 against the wafer 11.  FIGS. 9A and 9B 

are schematic sectional views for illustrating a cl ose 

contact making step in a wafer processing method 

according to a third modification. 

        The wafer processing method according to th e third 

modification includes a liquid supplying step, in w hich 

the liquid 23 is preferably supplied to at least an  area 

where the close contact between the protective film  21 

and the wafer 11 is started.  Accordingly, in the n ext 

close contact making step, the protective film 21 c an be 

reliably brought into close contact with the front side 

11a of the wafer 11 so as to prevent the possibilit y that 

air may be left between the wafer 11 and the protec tive 

film 21.  The other steps in the wafer processing m ethod 

according to the third modification may be the same  as 

those in the wafer processing method according to t he 

above preferred embodiment or the above modificatio ns. 

        In the close contact making step according to the 

third modification, the back side 11b of the wafer 11 is 
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held on a holding surface 92a of a holding table 92 .  The 

basic configuration of the holding table 92 may be the 

same as that of the holding table 44 except that a heater 

94 is provided inside the holding table 92 in the t hird 

modification.  After holding the wafer 11 on the ho lding 

table 92, the protective film 21 previously held on  the 

lower surface of a release sheet 31 is opposed to t he 

front side 11a of the wafer 11.  Thereafter, a pres sure 

roller 96 is used to apply a downward pressure to t he 

upper surface of the release sheet 31, thereby pres sing 

the protective film 21 against the front side 11a o f the 

wafer 11 as shown in FIG. 9A.  At this time, the he ater 94 

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 front side 11a of the wafer 11 with the li quid 

23 interposed therebetween.  Finally, the release s heet 31 

is released from the protective film 21 as shown in  FIG. 

9B.  As a modification, this close contact making s tep 

using the pressure roller 96 may be performed in a vacuum 

chamber. 

        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 
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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 comprising: 

        a liquid supplying step of supplying a liqu id to 

the front side of a wafer on which a central device  area 

and a peripheral marginal area surrounding said dev ice 

area are formed, a plurality of devices each having  

asperities being formed in said device area; 

        a close contact making step of pressing a 

protective film against the front side of said wafe r with 

said liquid interposed therebetween after performin g said 

liquid supplying step, thereby bringing said protec tive 

film into close contact with the front side of said  wafer 

so as to follow said asperities of each device form ed on 

the front side of said wafer; 

        a protective member fixing step of covering  said 

protective film with a protective member formed fro m a 

liquid resin curable by external stimulus after 

performing said close contact making step, thereby fixing 

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 is 

exposed after performing said protective member fix ing 
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step, and next grinding the back side of said wafer  to 

thereby reduce the thickness of said wafer; and 

        a peeling step of peeling said protective f ilm and 

said protective member from said wafer after perfor ming 

said grinding step. 

        2.  The wafer processing method according t o claim 

1, 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. 

        3.  The wafer processing method according t o claim 

1, wherein said peeling step includes the steps of 

loading said wafer with said protective member into  a 

vacuum chamber and next evacuating said vacuum cham ber to 

thereby vaporize said liquid left between said prot ective 

film and the front side of said wafer. 

        4.  The wafer processing method according t o claim 

1, wherein said liquid supplying step includes the step 

of supplying said liquid to a central portion of th e 

front side of said wafer. 

        5.  The wafer processing method according t o claim 

1, 

        wherein said protective film has a first su rface 

and a second surface opposite to said first surface , said 

first surface being opposed to said wafer; 
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        said close contact making step including th e step 

of discharging a gas toward said second surface of said 

protective film to thereby press said protective fi lm 

against the front side of said wafer. 

        6.  The wafer processing method according t o claim 

1, wherein said close contact making step includes the 

step of using a pressure roller to thereby press sa id 

protective film against the front side of said wafe r. 

        7.  The wafer processing method according t o claim 

1, wherein said protective member fixing step inclu des 

the steps of applying said liquid resin to a flat s heet, 

next pressing said wafer against said liquid resin 

through 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. 


