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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 dividing a wafer having a device region and a 

peripheral marginal region into individual device c hips, 

the device region being formed on a front side of t he 

wafer, the front side being partitioned by a plural ity of 

crossing division lines into a plurality of regions  where 

respective devices are formed, the peripheral margi nal 

region surrounding the device region. 

Description of the Related Art 

        A wafer, which has a front side partitioned  by a 

plurality of crossing division lines into a plurali ty of 

regions where respective devices such as integrated  

circuits (ICs) and large scale integrated circuits (LSIs) 

are formed, is applied with a laser beam of a wavel ength 

having transmitting property to the wafer, with a 

focusing point of the laser beam positioned inside the 

wafer at positions corresponding to the division li nes, 

thereby to form modified layers.  The wafer is then  

divided into individual device chips along the modi fied 

layers (see Japanese Patent No. 3408805, for exampl e). 
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        There is proposed another technology by whi ch, 

after modified layers are formed inside a wafer alo ng 

division lines, the wafer is held on a chuck table of a 

grinding apparatus such that a front side of the wa fer to 

which a protective tape is attached faces downward,  a 

back side of the wafer is then ground to be thinned , and 

the wafer is divided into individual device chips ( see 

Japanese Patent No. 4358762, for example). 

 

SUMMARY OF THE INVENTION 

        According to the technology disclosed in Ja panese 

Patent No. 4358762 mentioned above, since the modif ied 

layers are formed to extend from one end to the oth er end 

of the wafer along the division lines, not only a d evice 

region where devices are formed is divided into 

individual device chips but also a peripheral margi nal 

region where no device is formed is divided into sm all 

pieces when, after the modified layers are formed, the 

back side of the wafer is ground and the wafer is d ivided 

into individual device chips along the modified lay ers.  

Particularly, in a region where chips each in a 

substantially triangular shape smaller in size than  the 

device chips are formed on an outer side in the 

peripheral marginal region, the triangular chips ar e 



3 

scattered at the time of grinding the back side of the 

wafer because the region is not held by an adhesive  force 

of the protective tape.  The scattered chips adhere  to the 

back side of the wafer and, if the wafer is ground by 

grinding stones of the grinding apparatus with the 

adhered chips remained on the back side, the grindi ng 

stones drag the adhered chips, causing scratches on  the 

back side of the wafer and damages of the device ch ips. 

        Accordingly, it is an object of the present  

invention to provide a wafer processing method that  can 

solve such a problem that, at the time of dividing a 

wafer into individual device chips by forming modif ied 

layers inside the wafer along division lines and gr inding 

a back side of the wafer, substantially triangular minute 

chips scattered from a peripheral region of the waf er 

adhere to the back side of the wafer and are dragge d by 

grinding stones, causing scratches on the back side  of 

the wafer and damages of the device chips. 

        In accordance with an aspect of the present  

invention, there is provided a wafer processing met hod 

for dividing a wafer having a device region and a 

peripheral marginal region into individual device c hips, 

the device region being formed on a front side of t he 

wafer, the front side being partitioned by a plural ity of 
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crossing division lines into a plurality of regions  where 

respective devices are formed, the peripheral margi nal 

region surrounding the device region.  The wafer 

processing method includes: a modified layer formin g step 

of applying a laser beam of a wavelength having 

transmitting property to the wafer with a focusing point 

of the laser beam positioned inside the wafer at 

positions corresponding to the division lines, ther eby to 

form modified layers; a protective member attaching  step 

of attaching a protective member to the front side of the 

wafer before or after the modified layer forming st ep; 

and a back side grinding step of holding the wafer on a 

chuck table of a grinding apparatus such that the 

protective member faces downward, grinding a back s ide of 

the wafer to thin the wafer, and dividing the wafer  into 

individual device chips from cracks that are genera ted 

from the modified layers formed inside the wafer al ong 

the division lines to the division lines formed on the 

front side of the wafer.  In the modified layer for ming 

step, in a case where triangular chips each having a 

surface area smaller than the device chips are to b e 

formed through formation of the modified layers by 

applying the laser beam on the division lines exten ding 

to enter the peripheral marginal region, the applic ation 
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of the laser beam is stopped in a region where the 

triangular chips are to be formed so as not to form  a 

modified layer in the region, thereby preventing th e 

triangular chips from being formed. 

        According to the present invention, even wh en the 

back side grinding step is carried out in which the  back 

side of the wafer is ground to be thinned and the w afer 

is divided into individual device chips from the cr acks 

that are generated from the modified layers formed inside 

the wafer along the division lines to the division lines 

formed on the front side of the wafer, triangular c hips 

each having a surface area smaller than the device chips 

are not formed.  Accordingly, it is prevented that minute 

triangular chips scattered from a peripheral region  of 

the wafer adhere to the back side of the wafer and are 

dragged by grinding stones, causing scratches on th e back 

side of the wafer and damages of the device chips. 

        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 an appended claim wit h 

reference to the attached drawings showing a prefer red 

embodiment of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is a perspective view illustrating a  wafer 

as a workpiece and a protective member according to  an 

embodiment of the present invention; 

        FIG. 2 is a perspective view illustrating a  manner 

in which the wafer to which the protective member 

illustrated in FIG. 1 has been attached is placed o n a 

chuck table of a laser processing apparatus; 

        FIG. 3A is a perspective view illustrating a 

modified layer forming step according to the presen t 

embodiment; 

        FIG. 3B is a partially enlarged sectional v iew 

illustrating a manner in which modified layers are formed 

inside the wafer in the modified layer forming step  

illustrated in FIG. 3A; 

        FIG. 4 is a plan view illustrating the enti re wafer 

in which the modified layers have been formed, and 

further illustrating a region of the wafer in an en larged 

manner; 

        FIG. 5A is a perspective view illustrating a manner 

in which a back side of the wafer is ground in a ba ck 

side grinding step; 

        FIG. 5B is a perspective view illustrating a manner 
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in which device chips are formed in the back side 

grinding step. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        A wafer processing method according to a pr eferred 

embodiment of the present invention will be describ ed 

below with reference to the attached drawings.  FIG . 1 is 

a perspective view illustrating a wafer 10 to be 

processed in the wafer processing method of the pre sent 

embodiment and a protective member T.  The wafer 10 , for 

example, includes a silicon substrate and has a fro nt 

side 10a partitioned by a plurality of crossing div ision 

lines 14 into a plurality of regions where respecti ve 

devices 12 are formed.  The wafer 10 has a device r egion 

10d positioned at a center where the plurality of d evices 

12 are formed and a peripheral marginal region 10e 

surrounding the device region 10d and having no dev ice 12 

formed therein.  The protective member T is, for ex ample, 

a resin sheet having an adhesive paste layer on its  front 

side.  The wafer 10 and the protective member T are  now 

prepared, and the protective member T is attached t o the 

wafer 10 such that the paste layer side of the prot ective 

member T is in contact with the front side 10a of t he 

wafer 10 as illustrated in FIG. 1 (protective membe r 
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attaching step). 

        The wafer 10 with the protective member T a ttached 

as described above is delivered to a laser processi ng 

apparatus 40 partially illustrated in FIG. 2 and FI G. 3 

and placed on a suction chuck 44 constituting an up per 

surface of a chuck table 42 such that the protectiv e 

member T attached to the front side 10a of the wafe r 10 

faces downward and a back side 10b of the wafer 10 faces 

upward.  The suction chuck 44 is a member having ai r 

permeability and connected to a suction source not 

illustrated.  With the suction source activated, th e wafer 

10 placed on the chuck table 42 is held under sucti on on 

the chuck table 42. 

        After holding the wafer 10 on the chuck tab le 42 

under suction, moving means (illustration omitted) is 

operated to move the chuck table 42 and position th e 

wafer 10 in alignment means (illustration omitted) 

provided with an infrared camera.  The wafer 10 is imaged 

from the back side 10b to detect a position in the wafer 

10 to be applied with a laser beam LB along one of the 

division lines 14 (alignment step).  After the alig nment 

step is completed, the moving means is further oper ated 

to move the chuck table 42 and position the detecte d 

position directly below laser beam applying means 4 6 as 
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illustrated in FIG. 3A. 

        The laser beam applying means 46 is provide d with 

an optical system (illustration omitted), and the o ptical 

system includes a laser oscillator that oscillates a 

laser of a wavelength having transmitting property to the 

wafer 10, an attenuator that adjusts an output powe r of 

the laser beam LB, a mirror for changing an optical  path 

of the laser beam LB, and the like.  The laser beam  LB 

having been transmitted by the optical system is 

collected by focusing means 47 illustrated in FIG. 3A, 

and a focusing point P of the laser beam LB is posi tioned 

inside the wafer 10 at a position corresponding to one of 

the division lines 14 as illustrated in FIG. 3B.  W hile 

operating the laser beam applying means 46 with the  

focusing point P positioned inside the wafer 10, th e 

chuck table 42 is moved in a processing-feed direct ion 

indicated by an arrow X, so that a modified layer 1 00 is 

formed along the division line 14 extending in a fi rst 

direction.  After the modified layer 100 is formed along 

the division line 14, the moving means is operated to 

move the chuck table 42 in an index-feed direction 

indicated by an arrow Y, and a modified layer 100 s imilar 

to the one described above is then formed along an 

adjacent division line 14.  Successively performing  this 
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procedure forms modified layers 100 along all the 

division lines 14 extending in the first direction in the 

wafer 10.  Then, the chuck table 42 is rotated by 9 0 

degrees, and similar modified layers 100 are formed  along 

all the division lines 14 extending in a second dir ection 

perpendicular to the division lines 14 extending in  the 

first direction along which the modified layers 100  have 

been already formed (modified layer forming step). 

        Note that the modified layer forming step a ccording 

to the present embodiment is, for example, carried out 

under the following laser processing conditions. 

        Wavelength: 1,342 nm 

        Repetition frequency: 90 kHz 

        Average output power: 1.2 W 

        Processing-feed speed: 700 mm/sec 

        Here, in the case where the laser beam LB i s 

applied to all the division lines 14 that extend to  enter 

the peripheral marginal region 10e to form the modi fied 

layers 100 in the wafer 10, triangular chips each h aving 

a surface area smaller than device chips formed in a back 

side grinding step described later are formed in so me 

cases.  In the modified layer forming step accordin g to 

the present embodiment, therefore, the application of the 

laser beam LB is stopped in a region where the tria ngular 



11 

chips are to be formed so as not to form the modifi ed 

layers 100 in the region, preventing the triangular  chips 

from being formed.  This embodiment is further expl ained 

below with reference to FIG. 4. 

        FIG. 4 is a plan view illustrating the wafe r 10 in 

which the modified layers 100 have been formed alon g the 

division lines 14.  A region A surrounded by a dot- and-

dash line in the wafer 10 illustrated in FIG. 4 is shown 

in an enlarged manner in a right upper part of the 

figure.  The region A, as seen in the enlarged 

illustration, includes the device region 10d in whi ch the 

devices 12 (indicated by thin dotted lines) are for med on 

the front side 10a and the peripheral marginal regi on 10e 

surrounding the device region 10d and having no dev ice 12 

formed therein. 

        As illustrated in the enlarged region A of FIG. 4, 

the modified layers 100 (indicated by thick broken lines) 

are formed inside the wafer 10 along the division l ines 

14 in the modified layer forming step described abo ve.  If 

the laser beam LB is applied to the whole length of  the 

division lines 14 extending to enter the peripheral  

marginal region 10e to form modified layers 100’ 

(indicated by thin broken lines), regions (hereinaf ter 

referred to as “minute triangular regions 16”) in a  
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substantially triangular shape having a surface are a 

smaller than the regions each surrounded by the mod ified 

layers 100 and including the device 12 are formed o n a 

peripheral edge portion 10c side in the peripheral 

marginal region 10e.  If the back side grinding ste p 

described later is carried out with the minute tria ngular 

regions 16 formed, not only the devices 12 are divi ded 

into individual device chips 12A but also the minut e 

triangular regions 16 are separated from the wafer 10, 

forming triangular chips each having a surface area  

smaller than the device chips 12A. 

        In this case, during processing of the back  side 

grinding step, the triangular chips are scattered f rom 

the protective member T and adhere to the back side  10b 

of the wafer 10, and grinding stones drag the adher ed 

chips on the back side 10b, causing damages of the device 

chips 12A.  In the present embodiment, however, the  

triangular chips each having a surface area smaller  than 

the device chips 12A are prevented from being forme d in 

the following manner.  The application of the laser  beam 

LB is stopped in the region in which the above-desc ribed 

minute triangular regions 16 are to be formed, even  on 

extension lines of the division lines 14 as illustr ated 

in the enlarged region A of FIG. 4, so that the mod ified 
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layers 100’ that are to form the triangular chips e ach 

having a surface area smaller than the device chips  12A 

are not formed. 

        After the modified layer forming step is ca rried 

out in the manner described above, the back side gr inding 

step is carried out to divide the wafer 10 into 

individual device chips 12A.  Although, in the embo diment 

described above, the protective member attaching st ep is 

carried out before the modified layer forming step is 

carried out, the present invention is not limited t o this 

order.  The protective member attaching step may be  

carried out after the modified layer forming step i s 

carried out.  Specifically, in the case where the l aser 

beam LB is applied from the front side 10a of the w afer 

10 to form the modified layers 100, it is preferabl e that 

the protective member attaching step is carried out  after 

the modified layer forming step is carried out.  Th e back 

side grinding step is explained below with referenc e to 

FIG. 5. 

        The wafer 10 having been subjected to the m odified 

layer forming step is delivered to a grinding appar atus 

50 (partially illustrated) and placed on a chuck ta ble 51 

of the grinding apparatus 50 such that the protecti ve 

member T side faces downward and the back side 10b of the 
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wafer 10 faces upward.  The grinding apparatus 50 i ncludes 

the chuck table 51 and grinding means 52.  The grin ding 

means 52 includes a wheel mount 54 rotated by an el ectric 

motor not illustrated, a grinding wheel 56 mounted on a 

lower surface of the wheel mount 54, and a pluralit y of 

grinding stones 58 disposed in an annular shape on a 

lower surface of the grinding wheel 56.  The chuck table 

51 has an upper surface serving as a suction surfac e that 

has air permeability and is connected to suction me ans 

not illustrated.  With the suction means activated,  the 

wafer 10 is held under suction on the chuck table 5 1. 

        After the wafer 10 is held under suction on  the 

chuck table 51, the chuck table 51 is rotated at a speed 

of 300 rpm, for example, in a direction indicated b y an 

arrow R1 in FIG. 5A while, at the same time, rotati ng the 

wheel mount 54 of the grinding means 52 at a speed of 

6,000 rpm, for example, in a direction indicated by  an 

arrow R2 in FIG. 5A.  Grind-feeding means not illus trated 

is then operated to lower the grinding stones 58 to  make 

contact with the back side 10b of the wafer 10 from  

above, and further to grind-feed the grinding stone s 58 

downward, that is, in a direction perpendicular to the 

chuck table 51 by a predetermined amount at a grind -

feeding speed of 1 µm/sec, for example.  In this case, a 
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measuring gauge not illustrated may be used to perf orm 

grinding while measuring a thickness of the wafer 1 0.  In 

this manner, the back side 10b of the wafer 10 is g round 

to be thinned, and cracks are generated from the mo dified 

layers 100, formed inside the wafer 10 along the di vision 

lines 14, to the division lines 14 formed on the fr ont 

side 10a of the wafer 10 as illustrated in FIG. 5B.   As a 

result of generation of the cracks, the wafer 10 is  

divided into the individual device chips 12A (back side 

grinding step). 

        As described above, in the modified layer f orming 

step, the laser beam LB of a wavelength having 

transmitting property to the wafer 10 is applied to  the 

wafer 10 with the focusing point P positioned insid e the 

wafer 10 at positions corresponding to the division  lines 

14 to form the modified layers 100.  In the back si de 

grinding step, the back side 10b of the wafer 10 is  

ground to be thinned by the grinding apparatus 50, and 

the cracks are generated from the modified layers 1 00, 

formed inside the wafer 10 along the division lines  14, 

to the division lines 14 formed on the front side 1 0a of 

the wafer 10, thereby to divide the wafer 10 into t he 

individual device chips 12A.  According to the embo diment 

described above, even when the modified layer formi ng 
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step and the back side grinding step are carried ou t, 

triangular chips each having a surface area smaller  than 

the device chips 12A are not formed.  Accordingly, it is 

prevented that minute triangular chips scattered fr om a 

peripheral region of the wafer 10 adhere to the bac k side 

10b of the wafer 10 and are dragged by the grinding  

stones 58, causing scratches on the back side 10b o f the 

wafer 10 and damages of the device chips 12A. 

        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 claim and all 

changes and modifications as fall within the equiva lence 

of the scope of the claim are therefore to be embra ced by 

the invention. 
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WHAT IS CLAIMED IS: 

        1.  A wafer processing method for dividing a wafer 

having a device region and a peripheral marginal re gion 

into individual device chips, the device region bei ng 

formed on a front side of the wafer, the front side  being 

partitioned by a plurality of crossing division lin es 

into a plurality of regions where respective device s are 

formed, the peripheral marginal region surrounding the 

device region, the wafer processing method comprisi ng: 

        a modified layer forming step of applying a  laser 

beam of a wavelength having transmitting property t o the 

wafer with a focusing point of the laser beam posit ioned 

inside the wafer at positions corresponding to the 

division lines, thereby to form modified layers; 

        a protective member attaching step of attac hing a 

protective member to the front side of the wafer be fore 

or after the modified layer forming step; and 

        a back side grinding step of holding the wa fer on a 

chuck table of a grinding apparatus such that the 

protective member faces downward, grinding a back s ide of 

the wafer to thin the wafer, and dividing the wafer  into 

individual device chips from cracks that are genera ted 

from the modified layers formed inside the wafer al ong 

the division lines to the division lines formed on the 
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front side of the wafer, 

        wherein, in the modified layer forming step , in a 

case where triangular chips each having a surface a rea 

smaller than the device chips are to be formed thro ugh 

formation of the modified layers by applying the la ser 

beam on the division lines extending to enter the 

peripheral marginal region, the application of the laser 

beam is stopped in a region where the triangular ch ips 

are to be formed so as not to form a modified layer  in 

the region, thereby preventing the triangular chips  from 

being formed. 

  


