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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 into a plurality of 

individual device chips along a plurality of divisi on 

lines, the division lines being formed on the front  side 

of the wafer to thereby define a plurality of separ ate 

regions where a plurality of devices are individual ly 

formed. 

Description of the Related Art 

        A plurality of devices such as integrated c ircuits 

(ICs), large-scale integration (LSI) circuits are f ormed 

on the front side of a wafer so as to be separated by a 

plurality of crossing division lines.  The wafer th us 

having the devices on the front side is divided int o 

individual device chips along the division lines by  using 

a dicing apparatus having a cutting blade.  These d evice 

chips are used in various electrical equipment such  as 

mobile phones and personal computers. 

        In recent years, increasing the processing speed of 

each device has been desired and it is known that a  

plurality of low-permittivity insulator films calle d low-
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k films are stacked as interlayer insulating films on the 

front side of a semiconductor substrate such as a s ilicon 

wafer, thereby forming a functional layer including  the 

devices such as ICs and LSIs.  Thus, the functional  layer 

including the plural low-k films stacked is formed on the 

whole surface of the front side of the wafer.  Acco rdingly, 

the functional layer is also formed on each divisio n line.  

When the functional layer formed on each division l ine is 

cut by using a cutting blade, there arises a proble m such 

that the low-k films stacked may be separated from each 

other (delamination), causing a degradation in devi ce 

quality. 

        To solve this problem, there has been propo sed and 

put into practical use a wafer dividing method incl uding 

the steps of applying a laser beam to the front sid e of a 

wafer along each division line to thereby remove a 

functional layer including low-k films from each di vision 

line and next cutting (dicing) the wafer along each  

division line where the functional layer has been r emoved, 

by using a cutting blade to thereby divide the wafe r into 

individual device chips (see Japanese Patent Laid-o pen No. 

2005-064231, for example). 
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SUMMARY OF THE INVENTION 

        According to the method described in Japane se 

Patent Laid-open No. 2005-064231, it is possible to  solve 

the problem occurring in the case of directly remov ing 

the functional layer by dicing.  However, at least two 

laser processed grooves must be formed along each 

division line, so as to remove the functional layer  

having a width greater than the width (thickness) o f the 

cutting blade and thereby prevent the interference of the 

cutting blade with the functional layer.  As a resu lt, 

there is a problem that the productivity may be red uced. 

        Furthermore, the following problems have be en found 

in performing the method described in Japanese Pate nt 

Laid-open No. 2005-064231. 

        (1)  When the removal of the functional lay er from 

each division line is insufficient in performing la ser 

grooving such that the laser beam is applied to the  front 

side of the wafer to remove the functional layer fr om 

each division line, the cutting blade may be deviat ed or 

tilted or uneven wearing of the cutting blade may o ccur 

in dicing the wafer after laser grooving. 

        (2)  When the laser beam is applied to the front 

side of the wafer to form the laser processed groov es in 

laser grooving, debris may scatter and stick to the  front 
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side of the wafer, causing a degradation in device 

quality.  Accordingly, a protective film must be fo rmed on 

the front side of the wafer, causing a reduction in  

productivity. 

        (3)  The laser beam must be applied in plur al 

passes along each division line to form the laser 

processed grooves along each division line.  As a r esult, 

thermal strain remains in the wafer to cause a redu ction 

in die strength of each device chip. 

        (4)  Since the spacing between the two lase r 

processed grooves along each division line is large r than 

the width of the cutting blade, the width of each 

division line must be increased to cause a decrease  in 

device forming area, i.e., a decrease in number of 

devices that can be formed on the wafer. 

        (5)  A passivation film of SiN or SiO 2 is formed on 

the front side (upper surface) of the functional la yer, 

so as to protect the functional layer from ambient 

moisture or metal ions.  Accordingly, when a laser beam is 

applied to the wafer from the front side thereof, t he 

laser beam passes through the passivation film to p rocess 

the functional layer.  As a result, the energy of t he 

laser beam is confined in the functional layer by t he 

passivation film, so that there is a possibility of  so-
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called undercut such that the low-k films may be 

separated from each other (delamination) and the 

processing by the laser beam may spread to the func tional 

layer in each device, causing a degradation in devi ce 

quality. 

        It is therefore an object of the present in vention 

to provide a wafer processing method which can 

efficiently divide a wafer into individual device c hips 

without a degradation in device quality, in which a  

plurality of interlayer insulating films are stacke d on 

the front side of the wafer to form a functional la yer 

having a plurality of devices, and the devices are 

separated from each other by a plurality of crossin g 

division lines. 

        In accordance with an aspect of the present  

invention, there is provided a wafer processing met hod 

for dividing a wafer into a plurality of individual  

device chips along a plurality of crossing division  lines, 

the division lines being formed on the front side o f the 

wafer to thereby define a plurality of separate reg ions 

where a plurality of devices are individually forme d, the 

device chips corresponding to the respective device s, the 

wafer processing method including a wafer supportin g step 

of attaching an adhesive tape to the front side of the 
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wafer and attaching a peripheral portion of the adh esive 

tape to an annular frame having an inside opening f or 

receiving the wafer, thereby supporting the wafer t hrough 

the adhesive tape to the annular frame; a back grin ding 

step of grinding the back side of the wafer to ther eby 

reduce the thickness of the wafer after performing the 

wafer supporting step; a cut groove forming step of  

cutting the back side of the wafer along each divis ion 

line by using a cutting blade after performing the back 

grinding step, thereby forming a cut groove on the back 

side of the wafer along each division line, the cut  

groove having a depth not reaching the front side o f the 

wafer; a dividing step of applying a laser beam to the 

bottom of the cut groove from the back side of the wafer 

along each division line after performing the cut g roove 

forming step, thereby dividing the wafer along each  

division line to obtain the individual device chips ; and 

a pickup step of picking up each device chip from t he 

adhesive tape after performing the dividing step. 

        According to the wafer processing method of  the 

present invention, it is unnecessary to form a plur ality 

of laser processed grooves along each division line  on 

the front side of the wafer, thereby improving the 

productivity and solving the above problems.  Furth ermore, 
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the back side of each device chip can be held under  

suction by a pickup collet and then picked up from the 

adhesive tape in the pickup step.  Accordingly, the  front 

side of each device chip picked up by the pickup co llet 

can be bonded as it is to a wiring board, thereby f urther 

improving the productivity. 

        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 perspective view illustrating a wafer 

supporting step; 

        FIG. 1B is a perspective view of a wafer su pported 

through an adhesive tape to an annular frame as obt ained 

by the wafer supporting step; 

        FIG. 2 is a perspective view illustrating a  back 

grinding step; 

        FIG. 3A is a perspective view illustrating a cut 

groove forming step; 
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        FIG. 3B is an enlarged sectional view of an  

essential part of the wafer processed by the cut gr oove 

forming step; 

        FIG. 4 is a perspective view of the wafer i n the 

condition where the cut groove forming step is fini shed; 

        FIG. 5A is a perspective view illustrating a 

dividing step; 

        FIG. 5B is an enlarged sectional view of an  

essential part of the wafer processed by the dividi ng 

step; 

        FIG. 6A is a perspective view of the wafer in the 

condition where the dividing step is finished; and 

        FIG. 6B is a sectional view illustrating a pickup 

step. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        A preferred embodiment of the wafer process ing 

method according to the present invention will now be 

described in detail with reference to the attached 

drawings.  FIGS. 1A and 1B illustrate a wafer suppo rting 

step of supporting a wafer 10 through an adhesive t ape T 

to an annular frame F.  More specifically, as illus trated 

in FIG. 1A, the wafer 10 has a front side 10a and a  back 

side 10b.  The adhesive tape T is attached to the f ront 
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side 10a of the wafer 10.  A peripheral portion of the 

adhesive tape T is previously attached to an annula r 

frame F having an inside opening for receiving the wafer 

10.  That is, the inside opening of the annular fra me F is 

closed by a central portion of the adhesive tape T,  and 

this central portion of the adhesive tape T is atta ched 

to the front side 10a of the wafer 10.  Thus, the w afer 10 

is supported through the adhesive tape T to the ann ular 

frame F.  After supporting the wafer 10 through the  

adhesive tape T to the annular frame F, the back si de 10b 

of the wafer 10 is oriented upward as illustrated i n FIG. 

1B.  That is, the back side 10b of the wafer 10 sup ported 

through the adhesive tape T to the annular frame F is 

exposed upward.  In this manner, the wafer supporti ng step 

is finished.  The wafer 10 illustrated in FIGS. 1A and 1B 

is formed from a silicon substrate having a thickne ss of 

700 µm, for example.  A plurality of crossing divis ion 

lines 12 are formed on the front side 10a of the wa fer 10 

to thereby define a plurality of separate regions w here a 

plurality of devices 14 such as ICs and LSIs are 

individually formed. 

        After performing the wafer supporting step,  a back 

grinding step is performed to grind the back side 1 0b of 

the wafer 10 as illustrated in FIG. 2.  First, the wafer 
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10 supported through the adhesive tape T to the ann ular 

frame F is placed on a chuck table (not illustrated ) 

included in a grinding apparatus (not illustrated i n a 

general view) in the condition where the adhesive t ape T 

attached to the front side 10a of the wafer 10 is i n 

contact with the upper surface of the chuck table a nd the 

back side 10b of the wafer 10 is oriented upward.  The 

chuck table is adapted to be rotated by a rotationa l 

drive mechanism (not illustrated).  The upper surfa ce of 

the chuck table functions as a holding surface for 

holding the wafer W under suction.  This holding su rface 

of the chuck table is formed of a porous material, and it 

is connected to suction means (not illustrated) for  

producing a vacuum.  Accordingly, the wafer 10 plac ed on 

the chuck table is held under suction on the holdin g 

surface of the chuck table by operating the suction  means, 

thereby preventing possible displacement of the waf er 10 

on the chuck table during a grinding operation to b e 

hereinafter described. 

        As illustrated in FIG. 2, the grinding appa ratus 

includes grinding means 20 for grinding the back si de 10b 

of the wafer 10 held on the chuck table under sucti on to 

thereby reduce the thickness of the wafer 10.  The 

grinding means 20 includes a spindle 22 adapted to be 
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rotated by a rotational drive mechanism (not illust rated), 

a mounter 23 fixed to the lower end of the spindle 22, 

and a grinding wheel 26 mounted on the lower surfac e of 

the mounter 23.  The grinding wheel 26 is composed of an 

annular wheel base 24 and a plurality of abrasive m embers 

25 fixed to the lower surface of the wheel base 24 so as 

to be arranged annularly.  Although not essential i n the 

grinding apparatus, a plurality of (e.g., four) cla mps 

for holding the annular frame F are preferably prov ided 

on the outer circumference of the chuck table.  In this 

case, the annular frame F supporting the wafer 10 t hrough 

the adhesive tape T is held by the clamps, and the 

annular frame F is preferably set at a level lower than 

the level of the holding surface of the chuck table , i.e., 

the level of the wafer 10 held on the holding surfa ce of 

the chuck table.  With this arrangement, it is poss ible to 

prevent that the abrasive members 25 may come into 

contact with the annular frame F in the back grindi ng 

step.  That is, there is no possibility that the an nular 

frame F may interfere with the grinding operation o f the 

grinding wheel 26. 

        In the condition where the wafer 10 is held  through 

the adhesive tape T on the chuck table under suctio n, the 

chuck table is rotated at 300 rpm, for example, in the 
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direction illustrated by an arrow Fa in FIG. 2, and  at 

the same time the grinding wheel 26 (i.e., the spin dle 

22) is rotated at 6000 rpm, for example, in the dir ection 

illustrated by an arrow 22a in FIG. 2.  Thereafter,  the 

grinding means 20 is lowered to bring the abrasive 

members 25 into contact with the back side 10b of t he 

wafer 10.  Further, the grinding wheel 26 is fed do wnward 

at a feed speed of 1 µm/second, for example, in the  

direction perpendicular to the upper surface of the  chuck 

table.  At this time, the thickness of the wafer 10  is 

measured by using a contact type measuring gauge (n ot 

illustrated) during the grinding operation.  Thus, the 

back side 10b of the wafer 10 is ground by the abra sive 

members 25 until the thickness of the wafer 10 is r educed 

to a predetermined thickness (e.g., 200 µm).  When the 

thickness of the wafer 10 has reached the predeterm ined 

thickness, the back grinding step is finished. 

        After performing the back grinding step, a cut 

groove forming step is performed to cut the back si de 10b 

of the wafer 10 along each division line 12 by usin g a 

cutting apparatus (not illustrated in a general vie w) 

having cutting means 30 illustrated in FIG. 3A.  Fi rst, 

the wafer 10 processed by the back grinding step 

mentioned above is transferred to the cutting appar atus.  
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That is, the wafer 10 is placed on a chuck table (n ot 

illustrated) included in the cutting apparatus in t he 

condition where the back side 10b of the wafer 10 i s 

oriented upward.  That is, the adhesive tape T atta ched to 

the front side 10a of the wafer 10 is in contact wi th the 

upper surface (holding surface) of the chuck table in the 

cutting apparatus.  The chuck table is set below th e 

cutting means 30 as illustrated in FIG. 3A.  As in the 

case of the grinding apparatus mentioned above, the  

holding surface of the chuck table in the cutting 

apparatus is connected to suction means for produci ng a 

vacuum, so that the wafer 10 placed on the chuck ta ble is 

held under suction by operating the suction means.  

Further, a plurality of (e.g., four) clamps for hol ding 

the annular frame F are preferably provided on the outer 

circumference of the chuck table in the cutting app aratus.  

In this case, the annular frame F supporting the wa fer 10 

through the adhesive tape T is held by the clamps, and 

the annular frame F is preferably set at a level lo wer 

than the level of the holding surface of the chuck table. 

        As illustrated in FIG. 3A, the cutting mean s 30 

includes a spindle housing 34, a spindle 32 rotatab ly 

supported in the spindle housing 34, and a cutting blade 

33 fixed to the front end portion of the spindle 32 .  The 
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cutting apparatus further includes imaging means (n ot 

illustrated) for imaging the front side 10a of the wafer 

10 from the back side 10b thereof by applying infra red 

light to detect the division lines 12 formed on the  front 

side 10a of the wafer 10.  In the condition where t he 

wafer 10 is held on the chuck table under suction, 

alignment is performed by using this imaging means in 

such a manner that a target one of the division lin es 12 

is aligned with the cutting blade 33.  Thereafter, the 

cutting blade 33 is rotated at a high speed and the n 

lowered according to the position information obtai ned by 

the above alignment to thereby cut the back side 10 b of 

the wafer 10 at the position corresponding to the t arget 

division line 12.  Thereafter, the chuck table is m oved 

relative to the cutting blade 33 in a feeding direc tion 

(the direction illustrated by an arrow X in FIG. 3A ).  

Accordingly, as illustrated in FIG. 3B which is an 

enlarged sectional view of an essential part of the  wafer 

10 cut by the cutting blade 33, a cut groove 100 is  

formed on the back side 10b of the wafer 10 along t he 

target division line 12, in which the cut groove 10 0 has 

a predetermined depth from the back side 10b of the  wafer 

10 to a predetermined vertical position not reachin g the 

front side 10a of the wafer 10, and the cut groove 100 
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has a predetermined width (e.g., 30 µm). 

        As illustrated in FIG. 3B, a functional lay er 10c 

including a plurality of low-k films stacked is for med on 

the front side 10a of the wafer 10.  Accordingly, t he 

bottom of the cut groove 100 does not reach the 

functional layer 10c formed on the front side 10a o f the 

wafer 10.  The chuck table is rotatable about its a xis.  

Accordingly, by rotating the chuck table, the rotat ional 

position of the wafer 10 with respect to the cuttin g 

blade 33 can be freely changed.  That is, the direc tion of 

extension of the division lines 12 formed on the fr ont 

side 10a of the wafer 10 can be changed.  According ly, a 

plurality of similar cut grooves 100 can be formed on the 

back side 10b of the wafer 10 along all of the divi sion 

lines 12 as illustrated in FIG. 4.  Thus, the cut g roove 

forming step is finished.  In FIG. 3B, the cut groo ve 100 

is illustrated so as to be emphasized for convenien ce of 

illustration, and the dimensions of the cut groove 100 

illustrated are different from actual dimensions. 

        After performing the cut groove forming ste p, a 

dividing step is performed to divide the wafer 10 a long 

each division line 12, i.e., along each cut groove 100 by 

using a laser processing apparatus (not illustrated  in a 

general view) having laser processing means 40 
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illustrated in FIG. 5A.  First, the wafer 10 proces sed by 

the cut groove forming step mentioned above is 

transferred to the laser processing apparatus.  Tha t is, 

the wafer 10 is placed on a chuck table (not illust rated) 

included in the laser processing apparatus in the 

condition where the back side 10b of the wafer 10 i s 

oriented upward.  That is, the adhesive tape T atta ched to 

the front side 10a of the wafer 10 is in contact wi th the 

upper surface (holding surface) of the chuck table in the 

laser processing apparatus.  The chuck table is set  below 

the laser processing means 40 as illustrated in FIG . 5A.  

As in the case of the grinding apparatus mentioned above, 

the holding surface of the chuck table in the laser  

processing apparatus is connected to suction means for 

producing a vacuum, so that the wafer 10 placed on the 

chuck table is held under suction by operating the 

suction means.  Further, a plurality of (e.g., four ) 

clamps for holding the annular frame F are preferab ly 

provided on the outer circumference of the chuck ta ble in 

the laser processing apparatus.  In this case, the annular 

frame F supporting the wafer 10 through the adhesiv e tape 

T is held by the clamps. 

        As illustrated in FIG. 5A, the laser proces sing 

means 40 includes a laser head (focusing means) 42 for 
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applying a laser beam having an absorption waveleng th to 

the wafer 10.  As in the case of the cutting appara tus 

mentioned above, the laser processing apparatus als o 

includes imaging means (not illustrated) for imagin g the 

front side 10a of the wafer 10 to detect the divisi on 

lines 12 formed on the front side 10a of the wafer 10.  In 

the condition where the wafer 10 is held on the chu ck 

table under suction, alignment is performed by usin g this 

imaging means in such a manner that a target one of  the 

division lines 12 is aligned with the laser head 42 .  

Thereafter, the laser beam is applied from the lase r head 

42 to the wafer 10 from the back side 10b thereof a t the 

position corresponding to the target division line 12 

according to the position information obtained by t he 

above alignment.  At the same time, the chuck table  is 

moved relative to the laser head 42 in a feeding 

direction (the direction illustrated by an arrow X in FIG. 

5A).  Accordingly, as illustrated in FIG. 5B which is an 

enlarged sectional view of an essential part of the  wafer 

10 processed by the laser beam, a laser processed g roove 

102 is formed on the bottom of the cut groove 100 a long 

the target division line 12, in which the laser pro cessed 

groove 102 has a depth from the bottom of the cut g roove 

100 to the front side (lower surface) of the functi onal 
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layer 10c formed on the front side 10a of the wafer  10.  

That is, the laser processed groove 102 is so forme d as 

to fully cut the wafer 10 with the functional layer  10c 

along the target division line 12.  The chuck table  is 

adapted to be changed in position relative to the l aser 

head 42 by position changing means (not illustrated ).  

Accordingly, by operating the position changing mea ns, a 

plurality of similar laser processed grooves 102 ca n be 

formed along all of the division lines 12 of the wa fer 10, 

thereby dividing the wafer 10 into a plurality of 

individual device chips 14A corresponding to the 

respective plural devices 14 as illustrated in FIG.  6A.  

Thus, the dividing step is finished. 

        For example, the dividing step is performed  under 

the following laser processing conditions. 

        Light source: YAG pulsed laser 

        Wavelength: 355 nm (Third harmonic of YAG l aser) 

        Power: 3.0 W 

        Repetition frequency: 20 kHz 

        Feed speed: 100 mm/second 

        After performing the dividing step, a picku p step 

is performed to pick up each device chip 14A from t he 

adhesive tape T.  In the wafer processing method ac cording 

to the present invention, the wafer 10 is divided i nto 
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the individual device chips 14A by forming the lase r 

processed grooves 102 along the division lines 12 i n the 

dividing step, and the individual device chips 14A in the 

form of the wafer 10 are kept attached to the adhes ive 

tape T supported to the annular frame F as illustra ted in 

FIG. 6A.  Accordingly, the pickup step can be perfo rmed to 

the wafer 10 in the condition illustrated in FIG. 6 A.  The 

pickup step is performed by using a pickup apparatu s 60, 

a part of which being illustrated in FIG. 6B.  The pickup 

apparatus 60 includes a frame holding member 61 hav ing an 

upper surface for mounting the annular frame F, a 

plurality of clamps 62 provided on the outer 

circumference of the frame holding member 61 for ho lding 

the annular frame F mounted on the upper surface of  the 

frame holding member 61, and a cylindrical expandin g drum 

63 for expanding the adhesive tape T supported to t he 

annular frame F held by the clamps 62, thereby radi ally 

spreading the wafer 10 attached to the adhesive tap e T.  

The expanding drum 63 has an upper opening.  The fr ame 

holding member 61 is supported by supporting means 64 so 

as to be vertically movable.  The supporting means 64 is 

composed of a plurality of air cylinders 64a arrang ed 

around the expanding drum 63 and a plurality of pis ton 

rods 64b individually extending from the upper ends  of 
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the air cylinders 64a and connected to the lower su rface 

of the frame holding member 61. 

        The expanding drum 63 has an outer diameter  smaller 

than the inner diameter of the annular frame F and has an 

inner diameter larger than the diameter of the wafe r 10 

attached to the adhesive tape T supported to the an nular 

frame F.  As illustrated in FIG. 6B, the supporting  means 

64 functions to vertically move the frame holding m ember 

61 so as to selectively take a reference position w here 

the upper surface of the frame holding member 61 is  

substantially equal in height to the upper end of t he 

expanding drum 63 as illustrated by a broken line a nd an 

expansion position where the upper surface of the f rame 

holding member 61 is lower in height than the upper  end 

of the expanding drum 63 as illustrated by a solid line.  

In other words, at the expansion position, the uppe r end 

of the expanding drum 63 is higher in level than th e 

upper surface of the frame holding member 61.  That  is, 

the expansion position is obtained by operating the  

supporting means 64 to lower the frame holding memb er 61 

from the reference position. 

        In operation, the wafer 10 supported throug h the 

adhesive tape T to the annular frame F is set in th e 

pickup apparatus 60 in such a manner that the annul ar 
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frame F is mounted on the upper surface of the fram e 

holding member 61 at the reference position and the n held 

by the clamps 62 in the condition where the back si de 10b 

of the wafer 10 (already divided into the individua l 

device chips 14A) is oriented upward.  Thereafter, the 

frame holding member 61 is lowered to relatively ra ise 

the upper end of the expanding drum 63 from the ref erence 

position illustrated by the broken line to the expa nsion 

position illustrated by the solid line as illustrat ed in 

FIG. 6B.  As a result, the adhesive tape T supporte d to 

the annular frame F is pushed up by the upper end o f the 

expanding drum 63 and is thereby expanded.  Accordi ngly, a 

tensile force is radially applied to the wafer 10 

attached to the adhesive tape T, so that the indivi dual 

device chips 14A divided from the wafer 10 by the l aser 

processed grooves 102 in the dividing step mentione d 

above are displaced away from each other.  That is,  the 

spacing between any adjacent ones of the individual  

device chips 14A is increased by the expansion of t he 

adhesive tape T.  In the condition where the spacin g 

between any adjacent ones of the individual device chips 

14A is increased, a pickup collet 65 is operated to  hold 

the back side (upper surface) of each device chip 1 4A 

under suction and then pick up each device chip 14A .  
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Thereafter, each device chip 14A picked up is trans ferred 

to a bonding apparatus (not illustrated) for perfor ming a 

bonding step of bonding the front side (lower surfa ce) of 

each device chip 14A to a wiring board.  Thus, the pickup 

step is finished to complete the wafer processing m ethod 

according to the present invention. 

        According to the present invention describe d above, 

the following effects can be exhibited.  The cut gr oove 

100 is formed on the back side 10b of the wafer 10 along 

each division line 12 in the cut groove forming ste p 

using the cutting blade 33.  Thereafter, the laser beam is 

applied to the bottom of the cut groove 100 from th e back 

side 10b of the wafer 10 to thereby fully cut the w afer 

10 along each division line 12.  Accordingly, in fo rming 

the cut groove 100, no laser processed groove is pr esent 

along each division line 12, so that it is possible  to 

prevent the problem that the cutting blade 33 may b e 

deviated or tilted or uneven wearing of the cutting  blade 

33 may occur. 

        Further, the laser beam is applied to the b ottom of 

the cut groove 100 from the back side 10b of the wa fer 10 

to thereby fully cut the wafer 10 along each divisi on 

line 12.  Accordingly, there is no possibility that  debris 

may stick to the front side 10a of the wafer 10.  T hat is, 
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the need for forming a protective film can be elimi nated.  

Further, it is unnecessary to form two laser proces sed 

grooves along each division line 12 in the conditio n 

where the spacing between the two laser processed g rooves 

is larger than the width of the cutting blade 33.  That is, 

it is possible to prevent the problem that thermal strain 

may remain in the wafer 10 due to the application o f the 

laser beam in plural passes along each division lin e 12, 

causing a reduction in die strength of each device chip 

14A. 

        Further, after forming the cut groove 100 o n the 

back side 10b of the wafer 10 along each division l ine 12 

by using the cutting blade 33, the laser beam is ap plied 

to the bottom of the cut groove 100 from the back s ide 

10b of the wafer 10 to thereby fully cut the wafer 10 

along each division line 12 in the dividing step.  

Accordingly, it is unnecessary to increase the widt h of 

each division line 12, so that it is possible to pr event 

the problem that the number of devices 14 that can be 

formed on the wafer 10 may be decreased.  In partic ular, 

since the laser beam is applied from the back side 10b of 

the wafer 10 to the bottom of the cut groove 100 to  cut 

only a remaining part of the wafer 10 between the b ottom 

of the cut groove 100 and the front side 10a of the  wafer 
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10 (the front side of the functional layer 10c), it  is 

possible to prevent the problem occurring in the ca se of 

applying the laser beam to the front side 10a of th e 

wafer 10, that is, the problem that the laser beam passes 

through a passivation film to reach the functional layer 

10c, so that the energy of the laser beam is confin ed in 

the functional layer 10c by the passivation film to  cause 

the occurrence of undercut. 

        Further, the wafer supporting step of attac hing the 

front side 10a of the wafer 10 to the adhesive tape  T 

supported to the annular frame F is performed befor e 

performing the back grinding step.  Accordingly, it  is 

unnecessary to attach a protective tape to the wafe r 10 

at any time from the back grinding step to the divi ding 

step.  That is, it is unnecessary to invert the waf er 10.  

Further, the pickup step is performed in the condit ion 

where the individual device chips 14A obtained by f ully 

cutting the wafer 10 are supported through the adhe sive 

tape T to the annular frame F.  Accordingly, it is 

unnecessary to peel the protective tape from the wa fer.  

Since the back side of each device chip 14A is pick ed up 

from the adhesive tape T, the subsequent bonding st ep of 

bonding the front side of each device chip 14A to a  

wiring board can be performed efficiently and easil y. 
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        The present invention is not limited to the  above 

preferred embodiment, but various modifications may  be 

made.  For example, while the wafer 10 is sequentia lly 

transferred to the chuck tables of the grinding app aratus, 

the cutting apparatus, and the laser processing app aratus 

in performing the back grinding step, the cut groov e 

forming step, and the dividing step and then held o n the 

chuck tables to perform the respective steps in the  above 

preferred embodiment, these apparatuses may be inte grated 

into a composite processing apparatus having a sing le 

chuck table for holding the wafer 10, in which the single 

chuck table may be moved to each dedicated apparatu s in 

performing each step.  In this case, it is unnecess ary to 

transfer the wafer 10 between the dedicated apparat uses 

and change the chuck tables for holding the wafer 1 0. 

        The present invention is not limited to the  details 

of the above described preferred embodiment.  The s cope of 

the invention is defined by the appended claims and  all 

changes and modifications as fall within the equiva lence 

of the scope of the claims are therefore to be embr aced 

by the invention. 
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WHAT IS CLAIMED IS: 

        1.  A wafer processing method for dividing a wafer 

into a plurality of individual device chips along a  

plurality of crossing division lines, said division  lines 

being formed on a front side of said wafer to there by 

define a plurality of separate regions where a plur ality 

of devices are individually formed, said device chi ps 

corresponding to said respective devices, said wafe r 

processing method comprising: 

        a wafer supporting step of attaching an adh esive 

tape to the front side of said wafer and attaching a 

peripheral portion of said adhesive tape to an annu lar 

frame having an inside opening for receiving said w afer, 

thereby supporting said wafer through said adhesive  tape 

to said annular frame; 

        a back grinding step of grinding a back sid e of 

said wafer to thereby reduce the thickness of said wafer 

after performing said wafer supporting step; 

        a cut groove forming step of cutting the ba ck side 

of said wafer along each division line by using a c utting 

blade after performing said back grinding step, the reby 

forming a cut groove on the back side of said wafer  along 

each division line, said cut groove having a depth not 

reaching the front side of said wafer; 
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        a dividing step of applying a laser beam to  the 

bottom of said cut groove from the back side of sai d 

wafer along each division line after performing sai d cut 

groove forming step, thereby dividing said wafer al ong 

each division line to obtain said individual device  

chips; and 

        a pickup step of picking up each device chi p from 

said adhesive tape after performing said dividing s tep. 


