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WAFER PROCESSING METHOD 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a wafer pr ocessing 

method for processing a wafer of a two-layer struct ure in 

which a second wafer is laminated on a front surfac e of a 

first wafer. 

Description of the Related Art 

        A wafer provided on a front surface thereof  with a 

device region in which a plurality of devices such as 

integrated circuits (ICs) and large-scale integrati on 

(LSI) circuits are formed in a state of being parti tioned 

by a plurality of intersecting streets and a periph eral 

surplus region surrounding the device region is for med to 

a predetermined thickness by grinding a back surfac e, 

after which the wafer is divided into individual de vice 

chips by a dicing apparatus or a laser processing 

apparatus, and the thus divided device chips are ut ilized 

for electric appliances such as mobile phones and 

personal computers. 

        In addition, a wafer of a two-layer structu re 

obtained by adhering front surfaces of wafers forme d with 

devices to each other is also formed to a predeterm ined 
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thickness by grinding back surfaces of the wafers, after 

which the wafer is divided into individual device c hips 

by a dicing apparatus or a laser processing apparat us 

(see, for example, Japanese Patent Laid-open No. 20 10-

225976). 

 

SUMMARY OF THE INVENTION 

        When the back surface of the wafer on one s ide and 

the back surface of the wafer on the other side of the 

wafer of the two-layer structure described above ar e 

ground to thin the wafers, chamfered parts formed a t 

peripheral ends of the wafers become sharp and thin  like 

knife edges, and chipping may be generated during 

grinding.  From the chipping, cracks may reach the device 

regions, thereby damaging the devices formed on the  

wafers.  To solve this problem, it may be contempla ted to 

remove by cutting the chamfered parts formed at the  

peripheral ends of the wafers, before grinding the back 

surfaces of the wafers. 

        However, as described above, in processing the 

wafer of the two-layer structure obtained by adheri ng the 

front surfaces of the wafers to each other, when th e 

chamfered parts formed at the peripheral ends of th e 

wafers are removed by cutting before grinding the e xposed 
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surfaces (back surfaces) of the wafers, notches for med as 

marks indicative of the crystal orientation of the wafer 

are lost, and the crystal orientation is unknown fr om 

external appearance, resulting in the problem that 

treatments in the subsequent steps are hindered. 

        Accordingly, it is an object of the present  

invention to provide a wafer processing method with  

which, in processing a wafer of a two-layer structu re, a 

knife edge is not formed at a periphery even when b ack 

surfaces of wafers are ground to thin the wafers, a nd the 

wafer processing method being able to solve the pro blem 

that the notches indicative of the crystal orientat ion 

are lost and treatments in subsequent steps are the reby 

hindered. 

        In accordance with an aspect of the present  

invention, there is provided a wafer processing met hod 

for processing a wafer of a two-layer structure hav ing a 

second wafer laminated on a front surface of a firs t 

wafer, the first wafer being provided on the front 

surface with a device region in which a plurality o f 

devices are formed in a state of being partitioned by a 

plurality of intersecting streets and a peripheral 

surplus region surrounding the device region.  The wafer 

processing method includes a stepped part forming s tep of 



4 

cutting from the second wafer side to the periphera l 

surplus region of the first wafer to a depth 

corresponding to a finished thickness of the first wafer, 

thereby removing a chamfered part formed at a perip heral 

end of the second wafer and forming an annular step ped 

part in the peripheral surplus region of the first wafer, 

a second wafer grinding step of, after the stepped part 

forming step is carried out, grinding an exposed su rface 

of the second wafer to make the second wafer have a  

predetermined thickness, an annular modified layer 

forming step of, after the second wafer grinding st ep is 

carried out, applying a laser beam of such a wavele ngth 

as to be transmitted through the first wafer while 

positioning a focal point of the laser beam inside a base 

of the stepped part formed in the peripheral surplu s 

region of the first wafer to form an annular modifi ed 

layer, a protective tape disposing step of, after t he 

annular modified layer forming step is carried out,  

disposing a protective tape of a size corresponding  to 

the first wafer on the exposed surface of the secon d 

wafer, and a first wafer grinding step of, after th e 

protective tape disposing step is carried out, grin ding 

an exposed surface of the first wafer to give a sti mulus 

to the modified layer, to separate a ring-shaped re gion 
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including the stepped part from the first wafer alo ng the 

modified layer, to drop the region onto the protect ive 

tape, and to grind the first wafer to the finished 

thickness. 

        Preferably, the wafer processing method inc ludes a 

cut groove forming step of, after the second wafer 

grinding step and before the protective tape dispos ing 

step, cutting from the second wafer side to the str eets 

of the first wafer to form cut grooves including gr ooves 

of a depth corresponding to the finished thickness of the 

first wafer.  In the first wafer grinding step, the  wafer 

of the two-layer structure is divided into individu al 

device chips. 

        Preferably, the wafer processing method inc ludes a 

street modified layer forming step of, after the se cond 

wafer grinding step and before the protective tape 

disposing step, applying a laser beam of such a 

wavelength as to be transmitted through the first w afer 

and the second wafer from the second wafer side to form 

modified layers ranging from the second wafer to th e 

streets of the first wafer.  In the first wafer gri nding 

step, the wafer of the two-layer structure is divid ed 

into individual device chips. 

        According to the present invention, a knife  edge is 



6 

not formed at the periphery of the wafer, even when  the 

wafer on one side is thinned by grinding a wafer of  a 

two-layer structure, so that the problem that chipp ing is 

generated during the grinding and cracks reach the device 

region to damage the devices is solved.  In additio n, even 

when the back surface of the first wafer is ground to 

form the wafer to a predetermined thickness, a ring -

shaped region including a stepped part formed at th e 

peripheral end of the first wafer drops to be trans ferred 

onto a protective tape, so that the notch indicativ e of 

the crystal orientation is left, and the problem th at 

treatments in subsequent steps are hindered is solv ed. 

        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 some pre ferred 

embodiments of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is a perspective view depicting a mo de of 

forming a two-layer structure by laminating front 

surfaces of a first wafer and a second wafer, and a  wafer 
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of the two-layer structure; 

        FIG. 2A is a perspective view depicting an 

embodiment of a stepped part forming step; 

        FIG. 2B is a sectional view depicting, in a n 

enlarged form, a part of a mode of carrying out the  

stepped part forming step; 

        FIG. 2C is a perspective view depicting a w afer 

formed with a stepped part; 

        FIG. 3 is a perspective view depicting a mo de of 

placing a wafer on a chuck table at the time of car rying 

out a second wafer grinding step; 

        FIG. 4A is a perspective view depicting an 

embodiment of the second wafer grinding step; 

        FIG. 4B is a sectional view depicting, in a n 

enlarged form, a part of a wafer subjected to the s econd 

wafer grinding step; 

        FIG. 5 is a perspective view depicting an 

embodiment of a protective tape disposing step; 

        FIG. 6A is a perspective view depicting an 

embodiment of an annular modified layer forming ste p; 

        FIG. 6B is a sectional view depicting, in a n 

enlarged form, a part of the embodiment depicted in  FIG. 

6A; 

        FIG. 7 is a perspective view depicting a mo de of 
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placing a wafer on a chuck table for carrying out a  first 

wafer grinding step; 

        FIG. 8A is a perspective view depicting an 

embodiment of the first wafer grinding step; 

        FIG. 8B is a partial enlarged sectional vie w 

depicting a grinding process of the first wafer gri nding 

step; 

        FIG. 9A is a perspective view of a wafer ha ving 

been processed by the present embodiment; 

        FIG. 9B is a perspective view of another wa fer 

having been processed by another embodiment; 

        FIG. 10A depicts a perspective view depicti ng an 

embodiment of a cut grove forming step and a partia l 

enlarged sectional view of a wafer having formed wi th cut 

grooves; and 

        FIG. 10B depicts a perspective view depicti ng an 

embodiment of a street modified layer forming step and a 

sectional view depicting, in an enlarged form, a pa rt of 

a wafer formed with modified layers. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

        A wafer processing method according to embo diments 

of the present invention will be described in detai l 

below, referring to the attached drawings.  FIG. 1 depicts 
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perspective views depicting a mode of forming a two -layer 

structure by adhering front surfaces of a first waf er 10 

and a second wafer 20 to each other and a wafer W h aving 

the two-layer structure.  The first wafer 10 includ es, for 

example, a silicon substrate, is formed on a front 

surface 10a thereof with a plurality of devices 12 in the 

state of being partitioned by streets 14, and inclu des a 

device region 10c formed with the plurality of devi ces 12 

and a peripheral surplus region 10d surrounding the  

device region 10c.  The peripheral surplus region 1 0d is 

formed at a peripheral end thereof with a chamfered  part 

10e where upper and lower corner portions are remov ed, 

and with a notch (cutout) 10f indicative of the cry stal 

orientation of the wafer 10. 

        The second wafer 20 has a configuration 

substantially similar to that of the first wafer 10 .  The 

second wafer 20 includes, for example, a silicon 

substrate, is formed on a front surface 20a thereof  with 

a plurality of devices 22 in the state of being 

partitioned by streets 24, and includes a device re gion 

20c formed with the plurality of devices 22 and a 

peripheral surplus region 20d surrounding the devic e 

region 20c.  The peripheral surplus region 20d is f ormed 

at a peripheral end thereof with a chamfered part 2 0e and 
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a notch (cutout) 20f indicative of the crystal 

orientation of the wafer 20. 

        In a case of forming the wafer W of the two -layer 

structure from the first wafer 10 and the second wa fer 20 

described above, as depicted at the upper part of F IG. 1, 

the second wafer 20 is inverted upside down to dire ct a 

back surface 20b upward, and, while positioning the  

wafers by the notch 10f of the first wafer 10 and t he 

notch 20f of the second wafer 20, the second wafer 20 is 

adhered to a front surface 10a of the first wafer 1 0.  In 

adhering the second wafer 20 to the first wafer 10,  an 

adhesive, not illustrated, is applied to the front 

surface 10a of the first wafer 10, whereby the wafe rs can 

be united with each other.  The streets 14 formed o n the 

first wafer 10 and the streets 24 formed on the sec ond 

wafer 20 are set in such a manner as to perfectly 

coincide with each other when the first wafer 10 an d the 

second wafer 20 are adhered to each other.  Therefo re, 

when dividing the wafer W into individual device ch ips, 

the wafer W is divided along the streets 14 and 24.   With 

the first wafer 10 and the second wafer 20 thus lam inated 

on each other in this manner, the wafer W of the tw o-

layer structure to be processed by the processing m ethod 

of the present embodiment is formed.  Note that, as  
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understood from the sectional view depicting a peri pheral 

end of the wafer W in an enlarged form at the lower most 

part of FIG. 1, the first wafer 10 and the second w afer 

20 constituting the wafer W are formed at periphera l ends 

thereof with a chamfered part 10e and a chamfered p art 

20e which are chamfered by removing upper and lower  

corner portions at the peripheral ends. 

        After the wafer W of the two-layer structur e as 

described above is prepared, the wafer W is conveye d into 

a first cutting apparatus 30 (only a part is illust rated) 

depicted in FIG. 2A.  The first cutting apparatus 3 0 

includes, for example, a suction holding table, not  

illustrated, a spindle housing 31 (depicted in alte rnate 

long and two short dashes line), a spindle 32 held by the 

spindle housing 31, a cutting blade 33 fixed to a t ip 

portion of the spindle 32, and a driving motor, not  

illustrated, provided at a rear end portion of the 

spindle housing 31 for rotating the spindle 32. 

        The wafer W conveyed into the first cutting  

apparatus 30 is placed on the suction holding table , with 

the first wafer 10 on the lower side and with the s econd 

wafer 20 on the upper side, and is suction held by 

operating a suction source, not illustrated.  Next,  as 

depicted in FIG. 2A, the cutting blade 33 is positi oned 
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on the upper side of a peripheral end of the wafer W held 

on the suction holding table, more specifically, a region 

including the chamfered part 20e formed at a periph eral 

end of the second wafer 20.  Subsequently, the cutt ing 

blade 33 is rotated in the direction indicated by a n 

arrow R1, the wafer W is rotated in the direction 

indicated by an arrow R2.  In addition, as illustra ted in 

FIG. 2B, the cutting blade 33 is lowered, to remove  the 

region including the chamfered part 20e of the seco nd 

wafer 20 over the whole circumference, and, reachin g the 

first wafer 10, to cut to a depth (denoted by 10g i n the 

figure) corresponding to a finished thickness of th e 

first wafer 10.  Since a peripheral end face of the  

cutting blade 33 is a flat surface as illustrated i n the 

figure, the first wafer 10 is formed with an annula r 

stepped part 10h over the whole circumference (step ped 

part forming step), as illustrated in FIGS. 2B and 2C.  

Note that, as understood from FIG. 2C, the notch 20 f of 

the second wafer 20 is removed completely, but the notch 

10f of the first wafer 10 is left. 

        Next, a second wafer grinding step is carri ed out 

in which the back surface 20b side, which is the ex posed 

surface, of the second wafer 20 is ground to obtain  a 

predetermined thickness.  In carrying out the secon d wafer 
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grinding step, the wafer W is conveyed to a grindin g 

apparatus 40 (only a part is illustrated) depicted in 

FIGS. 3 and 4.  The grinding apparatus 40 includes a chuck 

table 41, which is configured to be rotatable by a 

rotational driving mechanism, not illustrated, and a 

holding surface 41a of which includes a gas-permeab le 

porous material.  The chuck table 41 is connected t o a 

suction source, not illustrated, and, by operating the 

suction source, a negative pressure is generated on  the 

holding surface 41a of the chuck table 41.  Further , the 

grinding apparatus 40 includes grinding means 42 fo r 

grinding and thinning the wafer W placed on the chu ck 

table 41, as depicted in FIG. 4A.  The grinding mea ns 42 

includes a spindle 43 rotated by a rotational drivi ng 

mechanism, not illustrated, a mounter 44 mounted to  a 

lower end of the spindle 43, and a grinding wheel 4 5 

attached to a lower surface of the mounter 44, with  

grindstones 46 disposed in an annular pattern on a lower 

surface of the grinding wheel 45, as illustrated in  FIG. 

4A. 

        After the wafer W is conveyed to the grindi ng 

apparatus 40, the wafer W is placed on the holding 

surface 41a of the chuck table 41, with the first w afer 

10 side of the wafer W directed to the lower side a nd 



14 

with the second wafer 20 side directed to the upper  side, 

the first wafer and the second wafer constituting t he 

wafer W, as depicted in FIG. 3, and is suction held  by 

operating the suction source.  Note that, at the ti me of 

holding the wafer W on the chuck table 41, a protec tive 

tape may be disposed between the first wafer 10 and  the 

chuck table 41. 

        After the wafer W is suction held on the ch uck 

table 41, while rotating the spindle 43 of the grin ding 

means 42 at, for example, 6,000 rpm in the directio n 

indicated by an arrow R3 in FIG. 4A, the chuck tabl e 41 

is rotated at, for example, 300 rpm in the directio n 

indicated by an arrow R4.  Then, the grinding means  42 is 

lowered to bring the grindstones 46 into contact wi th the 

back surface 20b of the second wafer 20, and the gr inding 

wheel 45 is put into grinding feeding in the direct ion 

perpendicular to the second wafer 20 at a grinding 

feeding speed of, for example, 1 µm/second.  In this 

instance, the grinding can be advanced while measur ing 

the thickness of the wafer W by a non-contact-type 

measuring gauge, not illustrated, and the back surf ace 

20b of the second wafer 20 is ground to thin the se cond 

wafer 20 to a predetermined thickness, whereby the second 

wafer grinding step is completed, as depicted in FI G. 4B.  
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In the present embodiment, the periphery including the 

chamfered part 20e of the second wafer 20 is 

preliminarily removed.  Therefore, even when the ba ck 

surface 20b of the second wafer 20 is ground for 

thinning, a knife edge is not formed at the periphe ral 

end of the second wafer 20, so that the problem tha t 

chipping occur during grinding and cracks reach the  

device region 20c of the second wafer 20 to damage the 

devices 22 is solved. 

        After the second wafer grinding step is com pleted, 

an annular modified layer forming step of forming a  

modified layer in an annular form inside a base of the 

stepped part 10h formed in the peripheral surplus r egion 

10d of the first wafer 10 and a protective tape dis posing 

step of disposing a protective tape T of a size 

corresponding to the first wafer 10 on the side of an 

exposed surface (back surface 20b) of the second wa fer 20 

are carried out.  In the present embodiment, first,  as 

depicted in FIG. 5, a protective tape T of a size 

corresponding to the first wafer 10 is disposed on and 

adhered to the back surface 20b of the second wafer  20 

(protective tape disposing step). 

        Next, the wafer W with the protective tape T 

adhered thereto is conveyed to a first laser proces sing 



16 

apparatus 70 depicted in FIG. 6A.  The first laser 

processing apparatus 70 includes a rotatable chuck table, 

not illustrated, laser beam applying means 72, and moving 

means, not illustrated, for relatively moving the c huck 

table and the laser beam applying means 72.  The ch uck 

table is gas-permeable and is connected to a suctio n 

source, not illustrated.  The laser beam applying m eans 72 

includes a laser oscillator that oscillates a laser  of 

such a wavelength as to be transmitted through the first 

wafer 10 and an optical system (both not illustrate d) 

including output adjusting means and the like, and 

applies a laser beam LB1 through a condenser 74 inc luding 

a condenser lens. 

        After the wafer W is conveyed to the first laser 

processing apparatus 70, as depicted in FIG. 6A, th e 

wafer W is placed on the chuck table, with the firs t 

wafer 10 constituting the wafer W on the upper side  and 

with the protective tape T on the lower side, and i s 

suction held.  Next, the condenser 74 of the laser beam 

applying means 72 is positioned on the peripheral s ide of 

the first wafer 10.  Thereafter, as illustrated in FIGS. 

6A and 6B, the laser beam LB1 is applied, with a fo cal 

point of the laser beam LB1 positioned inside the b ase of 

the stepped part 10h formed in the first wafer 10, and 
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the wafer W is rotated in the direction indicated b y an 

arrow R5 in FIG. 6A.  Further, the focal point of t he 

laser beam LB1 is positioned at a plurality of posi tions 

different in the thickness direction of the wafer W , and 

the wafer W is rotated in the direction indicated b y the 

arrow R5, whereby laser processing is carried out 

repeatedly.  As a result, as depicted in FIG. 6B, a n 

annular modified layer 100 is formed along the insi de of 

the base of the stepped part 10h (annular modified layer 

forming step).  Note that, at the time of forming t he 

modified layer 100, application of the laser beam L B1 may 

be started by first positioning the focal point at a 

position in the vicinity of the base of the stepped  part 

10h, and the modified layer 100 may be formed such as to 

gradually spread to the peripheral end side of the wafer 

W, that is, such that the modified layer 100 is inc lined, 

as the focal point is moved toward the back surface  10b 

side of the first wafer 10. 

        Note that laser processing conditions at th e time 

of carrying out the annular modified layer forming step 

described above are set, for example, as follows. 

        Wavelength: 1,342 nm 

        Repetition frequency: 90 kHz 

        Average output: 0.6 W 
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        Wafer rotation speed: 0.5 revolution/second  

        In the present embodiment, the annular modi fied 

layer forming step is carried out by applying the l aser 

beam LB1 from the back surface 10b side of the firs t 

wafer 10 after the protective tape disposing step i s 

carried out, but the present invention is not limit ed to 

this.  For example, the annular modified layer form ing 

step may be carried out by applying the laser beam LB1 

from the back surface 20b side of the second wafer 20.  In 

that case, before carrying out the protective tape 

disposing step for the wafer W having undergone the  

second wafer grinding step described above, the waf er W 

is conveyed to the first laser processing apparatus  70 

illustrated in FIG. 6A, and is placed on the chuck table, 

not illustrated, with the back surface 10b of the f irst 

wafer 10 directed to the lower side and with the ba ck 

surface 20b of the second wafer 20 directed to the upper 

side.  Then, the laser beam LB1 is applied, with th e focal 

point of the laser beam LB1 positioned inside the b ase of 

the stepped part 10h of the first wafer 10, and the  wafer 

W is rotated in the direction indicated by an arrow  R5 

together with the chuck table, whereby a modified l ayer 

similar to the above-described modified layer 100 i s 

formed.  After this annular modified layer forming step is 
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carried out, the protective tape disposing step des cribed 

above referring to FIG. 5 is carried out. 

        After the annular modified layer forming st ep and 

the protective tape disposing step described above are 

carried out, the wafer W with the protective tape T  

disposed thereon is conveyed to the grinding appara tus 40 

depicted in FIGS. 7 and 8A, in order to carry out t he 

first wafer grinding step on the wafer W.  Note tha t, as 

the grinding apparatus 40 used in carrying out the second 

wafer grinding step described above is used, detail ed 

description of the grinding apparatus 40 is omitted . 

        After the wafer W is conveyed to the grindi ng 

apparatus 40, the conveyed wafer W is placed and su ction 

held on the holding surface 41a of the chuck table 41, 

with the protective tape T side directed to the low er 

side and with the back surface 10b of the first waf er 10 

directed to the upper side.  After the wafer W is s uction 

held on the chuck table 41, while rotating the spin dle 43 

of the grinding means 42 in the direction indicated  by an 

arrow R3 in FIG. 8A at, for example, 6,000 rpm, the  chuck 

table 41 is rotated in the direction indicated by a n 

arrow R4 at, for example, 300 rpm.  Then, the grind stones 

46 are put into contact with the back surface 10b o f the 

first wafer 10, and the grinding wheel 45 is put in to 
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grinding feeding in the direction perpendicular to the 

first wafer 10 at a grinding feeding speed of, for 

example, 1 µm/second.  In this instance, the grinding can 

be advanced while measuring the thickness of the wa fer W 

by a contact-type measuring gauge, not illustrated.   Here, 

the action of the modified layer 100 formed by the above-

described annular modified layer forming step will be 

described referring to FIGS. 8. 

        When grinding of the back surface 10b of th e first 

wafer 10 is advanced, as depicted in FIG. 8A, the 

thickness of the first wafer 10 illustrated at the upper 

part of FIG. 8B is gradually decreased.  In this in stance, 

a strong stimulus (external force) such as rotation al 

vibration or a pressing force is exerted on the waf er W 

from the grindstones 46 of the grinding means 42.  This 

stimulus acts on the annular modified layer 100 for med 

inside the first wafer 10, whereby cracks gradually  

extend in the vertical direction from the modified layer 

100, and a ring-shaped region inclusive of the cham fered 

part 10e and the stepped part 10h is gradually sepa rated 

from the first wafer 10 along the modified layer 10 0.  

Then, a ring member 11 composed of the ring-shaped region 

including the stepped part 10h is completely separa ted 

from the first wafer 10 as illustrated at the lower  part 
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of FIG. 8B, and drops in the direction indicated by  an 

arrow R6, that is, onto the protective tape T.  Sin ce an 

adhesive force is imparted to the protective tape T  and 

the ring member 11 dropped from the first wafer 10 is 

strongly pressed from above by the grinding means 4 2, the 

ring member 11 is adhered onto the protective tape T, 

without rotating.  Then, the ring member 11 is grou nd 

together with the first wafer 10, and the wafer W o f the 

two-layer structure having the first wafer 10 and t he 

second wafer 20 laminated on each other comes to ha ve a 

predetermined thickness, and comes into the state a s 

depicted in FIG. 9A. 

        As described above, the ring member 11 drop s 

without rotating relative to the ring member 11 bef ore 

separation from the first wafer 10, and is adhered onto 

the protective tape T.  Therefore, the position of the 

notch 10f of the first wafer 10 that is left in the  ring 

member 11 indicates not only the crystal orientatio n of 

the first wafer 10 but also the crystal orientation  of 

the second wafer 20, even after the ring member 11 is 

separated from the first wafer 10 and drops.  There fore, 

the notch 10f can be utilized as one indicative of the 

crystal orientation of the wafer W, in other steps 

carried out after the first wafer grinding step des cribed 
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above, for example, the step of dividing the wafer W into 

individual device chips by a dicing apparatus or a laser 

processing apparatus.  Thus, the problem that the c rystal 

orientation is not known in the subsequent steps an d a 

trouble is thereby generated is solved.  In additio n, 

since the ring member 11 is left, the outside diame ter of 

the wafer W inclusive of the ring member 11 is main tained 

from the state before processing.  Therefore, the p roblem 

that, in the case where the chamfered parts 10e and  20e 

are removed, the outside diameter size of the wafer  W is 

reduced and the size of the chuck table becomes 

unsuitable is also solved.  Note that, in a case wh ere at 

the time of forming the modified layer 100 in the a bove-

described annular modified layer forming step, the 

application of the laser beam LB1 is started while first 

positioning the focal point of the laser beam LB1 a t a 

position in the vicinity of the base of the stepped  part 

10h and the modified layer 100 is formed such as to  

gradually spread toward the peripheral end side of the 

wafer W, that is, such that the modified layer 100 is 

inclined, as the focal point is moved toward the ba ck 

surface 10b side of the first wafer 10, the droppin g of 

the ring member 11 occurs more easily in the first wafer 

grinding step. 
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        According to the present invention, the abo ve-

described embodiment is not limitative, and various  

modifications are provided.  In the embodiment desc ribed 

above, the protective tape disposing step is subseq uently 

carried out after the second wafer grinding step.  

However, the present invention is not limited to th is, 

and, for example, a step of forming division start points 

for dividing the wafer W into individual device chi ps may 

be carried out from the second wafer side at a cert ain 

timing after the second wafer grinding step is carr ied 

out and before the protective tape disposing step i s 

carried out.  Referring to FIG. 10, a specific exam ple of 

the above-described step of forming the division st art 

points will be described below.  Note that the step  

described below is described as being carried out a fter 

the second wafer grinding step described above and before 

the annular modified layer forming step is carried out, 

but the step described below may be carried out aft er the 

modified layer forming step and before the protecti ve 

tape disposing step is carried out. 

        FIG. 10A depicts an embodiment of a step (c ut 

groove forming step) of forming cut grooves includi ng 

grooves of a depth corresponding to a finished thic kness 

of the first wafer 10 by cutting from the second wa fer 20 
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side to reach the first wafer 10, as division start  

points for dividing the wafer W into individual dev ice 

chips, after the second wafer grinding step is carr ied 

out. 

        The wafer W having undergone the second waf er 

grinding step is conveyed to a second cutting appar atus 

50 illustrated in FIG. 10A.  The second cutting app aratus 

50 includes a chuck table (illustration is omitted)  for 

suction holding the wafer W, cutting means 51, and moving 

means (illustration is omitted) for relatively movi ng the 

chuck table and the cutting means 51 in an X-axis 

direction indicated by an arrow X, a Y-axis directi on 

indicated by an arrow Y, and a rotating direction.  The 

cutting means 51 includes a cutting blade 54 that i s 

fixed to a tip end portion of a spindle 53 supporte d by a 

spindle housing 52 and has a cutting edge at a peri phery 

thereof, and a blade cover 55 that covers the cutti ng 

blade 54.  The blade cover 55 is provided with cutt ing 

water supply means 56 disposed at a position adjace nt to 

the cutting blade 54, for supplying cutting water t oward 

a cutting position, the cutting water being introdu ced 

through the blade cover 55.  A rotational drive sou rce, 

not illustrated, such as a motor is disposed on the  other 

end side of the spindle 53, and, with the spindle 5 3 
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rotated by the rotational drive source, the cutting  blade 

54 is rotated in the direction indicated by an arro w R7. 

        In carrying out the cut groove forming step  by the 

second cutting apparatus 50 described above, first,  the 

wafer W held by the chuck table is imaged by use of  

imaging means (illustration is omitted) for alignme nt.  

The imaging means includes infrared ray applying me ans 

and an infrared camera capable of detecting the str eets 

14 and the streets 24 on the front surface 10a of t he 

first wafer 10 and the front surface 20a of the sec ond 

wafer 20 through the wafer W, and detects the posit ions 

of the streets 14 and 24 (see FIG. 1) formed on the  front 

surfaces 10a and 20a of the first wafer 10 and the second 

wafer 20 constituting the wafer W.  After the stree ts 14 

and 24 are detected and the position information is  

stored in appropriate control means (illustration i s 

omitted), the wafer W held by the chuck table and t he 

cutting means 51 are put into processing feeding by  

relatively moving in the X-axis direction and 

appropriately put into indexing feeding in the Y-ax is 

direction, based on the position information, to cu t from 

the second wafer 20 side to reach the first wafer 1 0, 

whereby cut grooves 110 including grooves 110a of a  depth 

corresponding to the finished thickness of the firs t 
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wafer 10 are formed along the streets 14 and 24, as  

depicted at the lower part of FIG. 10A.  Further, t he 

chuck table is rotated by 90˚, and cut grooves 110 are 

similarly formed along the streets 14 and 24 also i n the 

direction orthogonal to the previously formed cut g rooves 

110.  In this way, the cut grooves 110 are formed a long 

all the streets 14 and 24 of the wafer W. 

        In a case where the cut groove forming step  is 

carried out, in addition to the above-described waf er 

processing method, at a certain timing of after the  

second wafer grinding step and before the protectiv e tape 

disposing step, when the first wafer grinding step 

described above referring to FIG. 8 is carried out to 

bring the first wafer 10 to the finished thickness,  the 

ring member 11 including the stepped part 10h is 

separated along the modified layer 100 and drops in  the 

direction indicated by the arrow R6, as depicted in  FIG. 

8B, and the wafer W is divided along the cut groove s 110 

into individual device chips 18, as illustrated in FIG. 

9B. 

        As the step of forming the division start p oints 

for dividing the wafer W into the individual device  

chips, a street modified layer forming step of form ing 

modified layers ranging from the second wafer 20 si de to 
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the first wafer 10 may be carried out, in place of the 

above-described cut groove forming step.  This will  be 

described more specifically, referring to FIG. 10B.  

        The wafer W having undergone the second waf er 

grinding step is conveyed to a second laser process ing 

apparatus 80 illustrated in FIG. 10B.  The second l aser 

processing apparatus 80 includes a chuck table, not  

illustrated, laser beam applying means 82, and movi ng 

means, not illustrated, that relatively moves the c huck 

table and the laser beam applying means 82.  The la ser 

beam applying means 82 includes a laser oscillator that 

oscillates a laser beam of such a wavelength as to be 

transmitted through the first wafer 10 and the seco nd 

wafer 20, and an optical system (both omitted from 

illustration) including output adjusting means, and  has a 

function of applying a laser beam LB2 from a conden ser 84 

including a condenser lens. 

        In carrying out the street modified layer f orming 

step by the second laser processing apparatus 80 

described above, first, the wafer W held by the chu ck 

table is imaged by use of imaging means (illustrati on is 

omitted) for alignment.  The imaging means includes  

infrared ray applying means and an infrared camera 

capable of detecting the streets 14 and the streets  24 on 
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the front surface 10a of the first wafer 10 and the  front 

surface 20a of the second wafer 20 through the wafe r W, 

and detects a region to be processed that is formed  on 

the front surface 10a of the first wafer 10 and the  front 

surface 20a of the second wafer 20, the first wafer  10 

and the second wafer 20 constituting the wafer W, t hat 

is, a position where the streets 14 and 24 (see FIG . 1) 

overlap with each other.  After the streets 14 and 24 are 

detected and the position information is stored in 

appropriate control means (illustration is omitted) , the 

condenser 84 is positioned on an upper side of a 

processing starting position of the streets 14 and 24 of 

the wafer W held on the chuck table, based on the 

position information. 

        Next, the position of the condenser 84 in t he 

vertical direction is adjusted, and the focal point  of 

the laser beam LB2 is positioned in the vicinity of  a 

depth position corresponding to the finished thickn ess of 

the first wafer 10.  Further, based on the position  

information, the wafer W held on the chuck table an d the 

laser beam applying means 82 are put into processin g 

feeding by relatively moving in the X-axis directio n and 

appropriately put into indexing feeding in the Y-ax is 

direction, to thereby form the modified layers 120 along 
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all the streets 14 and 24 of the wafer W.  Furtherm ore, 

the chuck table is rotated by 90˚, and the modified  

layers 120 are similarly formed along the streets 1 4 and 

24 also in the direction orthogonal to the previous ly 

formed modified layers 120.  Note that the laser 

processing for forming the modified layers 120 is 

repeatedly conducted while the focal point of the l aser 

beam LB2 is gradually raised from the vicinity of t he 

depth position corresponding to the finished thickn ess of 

the first wafer 10 to the vicinity of the back surf ace 

20b of the second wafer 20, whereby the modified la yers 

120 are formed to straddle both the first wafer 10 and 

the second wafer 20, as illustrated in the lower pa rt of 

the FIG. 10B.  In this way, the modified layers 120  are 

formed along all the streets 14 and 24 of the wafer  W. 

        Note that the laser processing conditions i n 

carrying out the street modified layer forming step  

described above are set, for example, as follows. 

        Wavelength: 1,342 nm 

        Repetition frequency: 90 kHz 

        Average output: 1.2 W 

        Processing feeding speed: 700 mm/second 

        In a case where the street modified layer f orming 

step is carried out after the second wafer grinding  step 
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and before the protective tape disposing step as 

described above, also, when the first wafer grindin g step 

described above referring to FIG. 7 is carried out to 

bring the first wafer 10 to the finished thickness,  the 

ring member 11 formed in the peripheral surplus reg ion 

including the chamfered part 10e is separated from the 

first wafer 10 and drops onto the protective tape T  to be 

adhered to the protective tape T, as depicted in FI G. 8B, 

and the wafer W is divided along the modified layer s 120 

into individual the device chips 18. 

        The present invention is not limited to the  details 

of the above described preferred embodiments.  The scope 

of the invention is defined by the appended claims and 

all changes and modifications as fall within the 

equivalence of the scope of the claims are therefor e to 

be embraced by the invention. 
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WHAT IS CLAIMED IS: 

        1.  A wafer processing method for processin g a 

wafer of a two-layer structure having a second wafe r 

laminated on a front surface of a first wafer, the first 

wafer being provided on the front surface with a de vice 

region in which a plurality of devices are formed i n a 

state of being partitioned by a plurality of inters ecting 

streets and a peripheral surplus region surrounding  the 

device region, the wafer processing method comprisi ng: 

        a stepped part forming step of cutting from  the 

second wafer side to the peripheral surplus region of the 

first wafer to a depth corresponding to a finished 

thickness of the first wafer, thereby removing a 

chamfered part formed at a peripheral end of the se cond 

wafer and forming an annular stepped part in the 

peripheral surplus region of the first wafer; 

        a second wafer grinding step of, after the stepped 

part forming step is carried out, grinding an expos ed 

surface of the second wafer to make the second wafe r have 

a predetermined thickness; 

        an annular modified layer forming step of, after 

the second wafer grinding step is carried out, appl ying a 

laser beam of such a wavelength as to be transmitte d 

through the first wafer while positioning a focal p oint 
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of the laser beam inside a base of the stepped part  

formed in the peripheral surplus region of the firs t 

wafer to form an annular modified layer; 

        a protective tape disposing step of, after the 

annular modified layer forming step is carried out,  

disposing a protective tape of a size corresponding  to 

the first wafer on the exposed surface of the secon d 

wafer; and 

        a first wafer grinding step of, after the 

protective tape disposing step is carried out, grin ding 

an exposed surface of the first wafer to give a sti mulus 

to the modified layer, to separate a ring-shaped re gion 

including the stepped part from the first wafer alo ng the 

modified layer, to drop the region onto the protect ive 

tape, and to grind the first wafer to the finished 

thickness. 

        2.  The wafer processing method according t o claim 

1, further comprising: 

        a cut groove forming step of, after the sec ond 

wafer grinding step and before the protective tape 

disposing step, cutting from the second wafer side to the 

streets of the first wafer to form cut grooves incl uding 

grooves of a depth corresponding to the finished 

thickness of the first wafer, 
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        wherein, in the first wafer grinding step, the 

wafer of the two-layer structure is divided into 

individual device chips. 

        3.  The wafer processing method according t o claim 

1, further comprising: 

        a street modified layer forming step of, af ter the 

second wafer grinding step and before the protectiv e tape 

disposing step, applying a laser beam of such a 

wavelength as to be transmitted through the first w afer 

and the second wafer from the second wafer side to form 

modified layers ranging from the second wafer to th e 

streets of the first wafer, 

        wherein, in the first wafer grinding step, the 

wafer of the two-layer structure is divided into 

individual device chips. 

  


