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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 individual chips. 

Description of the Related Art 

        As a wafer processing method, there has bee n 

proposed a method in which a laser beam of such a 

wavelength as to be transmitted through a wafer is 

applied to the wafer to form modified layers inside  the 

wafer, and thereafter an external force is applied to the 

wafer to divide the wafer into individual chips, wi th the 

modified layers as start points of division (see, f or 

example, Japanese Patent No. 4402708).  In the proc essing 

method described in Japanese Patent No. 4402708, th e 

modified layers are formed along division lines of the 

wafer, and cracks are extended in the thickness dir ection 

of the wafer, to expose the cracks to a front surfa ce or 

a back surface of the wafer.  Then, the wafer is pr essed 

toward an extending side of the cracks, whereby the  wafer 

is divided smoothly. 
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SUMMARY OF THE INVENTION 

        In the case of a wafer of a non-crystalline  

material, particularly a glass or the like, however , the 

cracks may not extend rectilinearly from the modifi ed 

layers toward the front surface or the back surface  of 

the wafer, and the cracks exposed to the front surf ace 

side or the back surface side of the wafer may mean der, 

thereby leading to a problem that the wafer cannot be 

divided accurately. 

        It is therefore an object of the present in vention 

to provide a wafer processing method by which even a 

wafer of a non-crystalline material or the like can  be 

divided into individual chips without meandering. 

        In accordance with an aspect of the present  

invention, there is provided a wafer processing met hod 

for processing a wafer on which a plurality of 

intersecting division lines are set.  The wafer pro cessing 

method includes: a modified layer forming step of 

applying a laser beam of such a wavelength as to be  

transmitted through the wafer to regions of the waf er 

corresponding to the division lines at a first outp ut 

from a surface on one side of the wafer, with a foc al 

point of the laser beam positioned inside the wafer , to 

form division start point modified layers inside th e 
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wafer; and a dividing step of applying an external force 

to the wafer to divide the wafer along the division  lines, 

with the division start point modified layers as st art 

points of division, after the modified layer formin g step 

is performed.  The modified layer forming step incl udes: a 

first sub-step of applying the laser beam at an out put of 

not more than the first output, to form crack guide  

layers for guiding a crack extension direction insi de the 

wafer in a vicinity of the surface on the one side of the 

wafer, prior to the formation of the division start  point 

modified layers; and a second sub-step of applying the 

laser beam at the first output, with a focal point of the 

laser beam positioned at a position which is equiva lent 

to the position of the crack guide layers or which is on 

the side of a surface on an other side opposite to the 

surface on the one side of the wafer as compared to  the 

crack guide layers, to form the division start poin t 

modified layers and to form cracks communicating wi th the 

surface on the one side from the division start poi nt 

modified layers, after the first sub-step is perfor med. 

        According to this configuration, after the crack 

guide layers are formed in the vicinity of the surf ace on 

one side of the wafer, the division start point mod ified 

layers are formed at positions which are equivalent  to 
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the positions of the crack guide layers or on the s ide of 

the surface on the other side as compared to the cr ack 

guide layers.  When the cracks extend from the divi sion 

start point modified layers toward the side of the 

surface on the one side of the wafer, meandering of  the 

cracks is restrained by the guiding by the crack gu ide 

layers.  Therefore, the cracks can be formed along the 

division lines, and even a wafer of which the cryst al 

orientation is random such as a wafer of a non-

crystalline material can be divided in a favorable manner. 

        According to the present invention, the cra ck guide 

layers are formed inside the wafer in the vicinity of the 

surface on one side, before the formation of the di vision 

start point modified layers, whereby even a wafer o f a 

non-crystalline material or the like can be divided  

without meandering. 

        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 claim with 

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 of a laser pro cessing 

apparatus according to an embodiment of the present  

invention; 

        FIGS. 2A to 2C are illustrations of laser 

processing of a comparative example; 

        FIGS. 3A to 3D are illustrations of a wafer  

processing method according to an embodiment of the  

present invention; and 

        FIGS. 4A and 4B are drawings depicting crac ks on a 

back side of a wafer in experimental examples. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        Referring to the attached drawings, a laser 

processing apparatus according to an embodiment of the 

present invention will be described below.  FIG. 1 is a 

perspective view of the laser processing apparatus 

according to the present embodiment.  FIGS. 2A to 2 C are 

illustrations of laser processing of a comparative 

example.  Note that the laser processing apparatus need 

only have such a configuration as to be able to car ry out 

the wafer processing method according to the presen t 

embodiment, and is therefore not limited to the 

configuration depicted in FIG. 1. 
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        As illustrated in FIG. 1, the laser process ing 

apparatus 1 has a configuration in which a processi ng 

head 40 for applying a laser beam and a holding tab le 30 

with a wafer W held thereon are relatively moved, t hereby 

laser processing the inside of the wafer W.  A plur ality 

of division lines (not depicted) are arranged on a front 

surface (a surface on the other side) of the wafer W, and 

a device is formed in each of regions partitioned b y the 

plurality of division lines.  The wafer W is suppor ted on 

a ring frame F through a dicing tape T.  Note that the 

wafer W is not particularly limited, and may be one  that 

is to be formed therein with modified layers by 

application of a laser beam. 

        On a base 10 of the laser processing appara tus 1, a 

table moving mechanism 20 is provided which moves t he 

holding table 30 in an X-axis direction and a Y-axi s 

direction relative to the processing head 40.  The table 

moving mechanism 20 includes a pair of guide rails 21 

disposed on the base 10 in parallel to the X-axis 

direction, and a motor-driven X-axis table 22 slida bly 

disposed on the pair of guide rails 21.  In additio n, the 

table moving mechanism 20 includes a pair of guide rails 

23 disposed on an upper surface of the X-axis table  22 in 

parallel to the Y-axis direction, and a motor-drive n Y-
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axis table 24 slidably disposed on the pair of guid e 

rails 23. 

        The X-axis table 22 and the Y-axis table 24  are 

individually formed with nut sections (not depicted ) on 

their back side, and ball screws 25 and 26 are in s crew 

engagement with these nut sections.  When driving m otors 

27 and 28 connected to one-side ends of the ball sc rews 

25 and 26 are rotationally driven, the holding tabl e 30 

is thereby moved in the X-axis direction and the Y- axis 

direction along the guide rails 21 and 23.  In addi tion, 

on the Y-axis table 24 is provided the holding tabl e 30 

that holds the wafer W.  A holding surface 31 is fo rmed at 

an upper surface of the holding table 30, and clamp  

sections 32 for clamping and fixing the ring frame F at 

the periphery of the wafer W are provided in the 

periphery of the holding table 30. 

        An arm section 12 is projectingly provided on a 

vertical wall section 11 on a rear side of the hold ing 

table 30, and the processing head 40 for laser proc essing 

the wafer W on the holding table 30 is provided at a tip 

of the arm section 12.  The processing head 40 appl ies a 

laser beam of such a wavelength as to be transmitte d 

through the wafer W to the wafer W from the side of  a 

back surface (a surface on one side) of the wafer W , to 
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form modified layers 63 (see FIGS. 2A to 2C) along the 

division lines.  The modified layer 63 refers to a region 

where the inside of the wafer W is brought, by 

application of the laser beam, into a state of bein g 

different from the surroundings in density, refract ive 

index, mechanical strength or other physical proper ty, 

and where strength is lowered as compared to the 

surroundings.  Besides, the modified layer 63 is, f or 

example, a melting treatment region, a crack region , a 

dielectric breakdown region, or a refractive index change 

region, and may be a region where these are present  in a 

mixed manner. 

        In addition, the laser processing apparatus  1 is 

provided with a control unit 45 for supervisory con trol 

of the components thereof.  The control unit 45 inc ludes a 

processor for executing various kinds of processing , a 

memory and the like.  The memory is composed of one  or a 

plurality of storage media such as a read only memo ry 

(ROM) and a random access memory (RAM).  The memory  stores 

not only a control program for controlling the comp onents 

of the laser processing apparatus 1 but also proces sing 

conditions for the laser processing, and the like.  With 

the holding table 30 moved in a processing feeding 

direction relative to the processing head 40, the 
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modified layer 63 is formed inside the wafer W alon g the 

division line. 

        As depicted in FIG. 2A, at the time of form ing 

modified layers 63 as start points of division in a  wafer 

Wa by laser processing, in general, cracks 68 are 

extended along the crystal orientation of the wafer  Wa 

such as to restrain meandering.  Therefore, it is n ormally 

necessary to make a recipe according to the crystal  

orientation of the wafer Wa.  If the wafer W is a s ilicon 

wafer in which the crystal orientation is aligned, the 

cracks 68 can be extended rectilinearly inside the wafer 

Wa by applying a laser beam according to the crysta l 

orientation.  If the wafer W is of a wafer of a non -

crystalline material such as a glass wafer, however , the 

crystal orientation is random and, therefore, it is  

impossible to perform laser processing according to  the 

crystal orientation. 

        As illustrated in FIG. 2B, when modified la yers 63 

are formed in a wafer Wb of a non-crystalline mater ial by 

a laser beam at a normal output, the cracks 68 woul d 

meander and, therefore, it is impossible to divide the 

wafer Wb in a favorable manner.  As depicted in FIG . 2C, 

when the output is suppressed for restraining the 

meandering of the cracks 68, the cracks 68 would no t 
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extend from the modified layers 63 to a back surfac e 61b 

of the wafer Wb, making it impossible for the modif ied 

layers 63 to serve as start points of division of t he 

wafer Wb.  Thus, there is a need for a laser proces sing 

method which is suited to the wafer Wb of a non-

crystalline material. 

        In view of this, in the present embodiment,  in 

addition to division start point modified layers 65  (65a 

and 65b) as modified layers to be start points of 

division, crack guide layers 66 as modified layers to be 

guides for the cracks 68 are formed (see FIGS. 3B a nd 3C).  

Prior to the formation of the division start point 

modified layers 65, the crack guide layers 66 are f ormed 

on a back surface 61 side as compared to the positi on 

where to form the division start point modified lay ers 65, 

whereby the cracks 68 extending from the division s tart 

point modified layers 65 to the back surface 61 sid e of 

the wafer W are guided by the crack guide layers 66 .  With 

the cracks 68 extended along the crack guide layers  66, 

meandering of the cracks 68 reaching the back surfa ce 61 

of the wafer W is restrained, and the wafer W can b e 

divided in a satisfactory manner. 

        The wafer processing method will be describ ed below.  

FIGS. 3A to 3D are illustrations of the wafer proce ssing 
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method according to the present embodiment.  FIGS. 3A to 

3C depict an example of a modified layer forming st ep, 

and FIG. 3D depicts an example of a dividing step. 

        As illustrated in FIG. 3A, a modified layer  forming 

step is first carried out.  In the modified layer f orming 

step, the division start point modified layers 65 t o be 

start points of division of the wafer W are formed inside 

the wafer W.  In this case, the wafer W is held on the 

holding table 30 through the dicing tape T (see FIG . 1), 

and an emission port of the processing head 40 is 

positioned at the division line of the wafer W.  In  

addition, a laser beam of such a wavelength as to b e 

transmitted through the wafer W is applied to a reg ion 

corresponding to the division line from the back su rface 

61 side of the wafer W at a first output, with a fo cal 

point of the laser beam positioned in the vicinity of a 

front surface 62 of the wafer W. 

        With the processing head 40 moved relative to the 

wafer W, a division start point modified layer 65a along 

the division line is formed inside the wafer W, and  a 

crack 68 is formed from the division start point mo dified 

layer 65a toward the bask surface 61 side.  When a first 

division start point modified layer 65a is formed i n the 

vicinity of the front surface 62 of the wafer W, th e 
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height of the focal point is moved upward and there after 

laser processing is conducted along the division li ne, 

whereby a second division start point modified laye r 65b 

is formed inside the wafer W.  In this way, applica tion of 

the laser beam along the division line is repeated each 

time the height of the focal point is moved upward,  

whereby a plurality of division start point modifie d 

layers 65a and 65b are formed inside the wafer W. 

        Note that processing conditions for forming  the 

division start point modified layers 65 in the modi fied 

layer forming step are set, for example, as follows . 

        Wafer  : glass substrate, φ8 inch × 5 mm 

        Kind of laser : solid-state laser 

        Wavelength  : wavelength [ µm] such as to be 

transmitted through glass substrate 

        Repetition frequency : 50 [kHz] 

        Output  : 0.8 [W] 

        Processing feeding speed : 700 [mm/sec] 

        Processing depth : 37 [ µm] from upper surface 

        Next, prior to the formation of uppermost d ivision 

start point modified layers 65c (see FIG. 3C) in th e 

wafer W, as depicted in FIG. 3B, crack guide layers  66 

for guiding the extension direction of cracks 68 ar e 

formed inside the wafer W in the vicinity of the ba ck 
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surface 61.  In this case, the emission port of the  

processing head 40 is positioned at the division li ne, 

and the focal point of the laser beam of such a 

wavelength as to be transmitted through the wafer W  is 

positioned inside the wafer W in the vicinity of th e back 

surface 61.  In addition, the output condition of t he 

laser processing is varied, and a laser beam at a s econd 

output lower than the first output is applied to a region 

of the wafer W corresponding to the division line f rom 

the back surface 61 side of the wafer W. 

        With the processing head 40 moved relative to the 

wafer W, the crack guide layer 66 along the divisio n line 

is formed in the vicinity of the back surface 61 of  the 

wafer W.  The crack guide layer 66 may be formed by  a 

laser beam at a low output such that the crack 68 i s not 

generated, or may be formed by a laser beam at a lo w 

output such that the crack 68 does not reach the ba ck 

surface 61 of the wafer W.  In addition, the crack guide 

layer 66 need only be formed such as to be able to guide 

the extension direction of the crack 68; for exampl e, the 

crack guide layer 66 may be formed by a laser beam of the 

same output as the first output used at the time of  

forming the division start point modified layer 65.  

        Note that processing conditions for forming  the 
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crack guide layers 66 in the modified layer forming  step 

are set, for example, as follows. 

        Kind of laser : solid-state laser 

        Wavelength  : wavelength [ µm] such as to be 

transmitted through glass substrate 

        Repetition frequency : 50 [kHz] 

        Output  : 0.5 [W] 

        Processing feeding speed : 700 [mm/sec] 

        Processing depth : 32 [ µm] from upper surface 

        Subsequently, as depicted in FIG. 3C, after  the 

formation of the crack guide layers 66 inside the w afer W 

in the vicinity of the back surface 61, division st art 

point modified layers 65c are formed at a position 

(height position or depth position) slightly deeper  than 

the crack guide layers 66.  In this case, the emiss ion 

port of the processing head 40 is positioned at the  

division line of the wafer W, and the focal point o f a 

laser beam of such a wavelength as to be transmitte d 

through the wafer W is positioned at a position 

equivalent to the position of the crack guide layer s 66, 

or a position overlapping the crack guide layers 66 .  In 

addition, the output condition of the laser process ing is 

returned to the original one, and the laser beam is  

applied to a region of the wafer W that corresponds  to 
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the division line, at the first output, from the si de of 

the back surface 61 opposite to the front surface 6 2. 

        Then, with the processing head 40 moved rel ative to 

the wafer W, the division start point modified laye r 65c 

is formed such as to overlap the crack guide layer 66, 

and a crack 68 communicating with the back surface 61 of 

the wafer W from the division start point modified layer 

65c is formed.  The cracks 68 are extended from the  

division start point modified layers 65c along the crack 

guide layers 66 and are guided to the back surface 61 of 

the wafer W.  As a result, meandering of the cracks  68 at 

the back surface 61 of the wafer W is restrained, a nd the 

cracks 68 along the division lines are formed.  By the 

cracks 68 reaching the back surface 61 of the wafer  W 

from the division start point modified layers 65c, the 

back surface 61 side of the wafer W is half-cut. 

        In this way, in the modified layer forming step, 

prior to the formation of the division start point 

modified layers 65c, the crack guide layers 66 are formed 

on the back surface 61 side as compared to the posi tions 

where to form the division start point modified lay ers 

65c, whereby the crack guide layers 66 are made to 

function as guides for the cracks 68.  Note that th e 

division start point modified layer 65c is not limi ted to 
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the configuration of being formed by positioning th e 

focal point of the laser beam at a position equival ent to 

the position of the crack guide layers 66.  The div ision 

start point modified layer 65c may be formed by 

positioning the focal point of the laser beam on th e 

front surface 62 side as compared to the crack guid e 

layers 66.  It is to be noted, however, that the fo cal 

point of the laser beam may not necessarily be set to 

overlap the crack guide layers 66, but is adjusted to 

such a height as not to overlap the second layer of  the 

division start point modified layers 65b. 

        Next, as depicted in FIG. 3D, a dividing st ep is 

carried out after the modified layer forming step i s 

performed.  In the dividing step, an external force  is 

applied to the wafer W, whereby the wafer W is divi ded 

along the division lines, with the division start p oint 

modified layers 65a to 65c as start points of divis ion.  

In this case, the wafer W is placed on a pair of su pport 

bases 51 of a breaking apparatus (not depicted), wi th the 

back surface 61 of the wafer W faced down.  The pai r of 

support bases 51 extend in one direction (the direc tion 

perpendicular to the paper surface), and an imaging  unit 

52 is disposed between the pair of support bases 51 .  The 

division lines (the division start point modified l ayers 
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65) of the wafer W are imaged through a space betwe en the 

pair of support bases 51 by the imaging unit 52. 

        A pressing blade 53 is disposed above the p air of 

support bases 51 along the extending direction of t he 

support bases 51, and the pressing blade 53 is posi tioned 

at one division line of the wafer W, based on the r esults 

of imaging by the imaging unit 52.  Then, the press ing 

blade 53 is pressed against the wafer W through the  

dicing tape T, whereby an external force is applied  to 

the division start point modified layer 65 and the wafer 

W is broken up.  After the wafer W is broken up alo ng one 

division line, the pressing blade 53 is positioned at the 

adjacent division line, and breaking-up along the 

adjacent division line is conducted.  This breaking -up 

operation is repeated, whereby the wafer W is divid ed 

into individual chips. 

<Experimental Example> 

        An experimental example will be described b elow.  

In the experimental example, a meandering amount of  

cracks was measured, for a case where only division  start 

point modified layers are formed in a glass wafer G W and 

a case where crack guide layers are formed in the g lass 

wafer GW prior to the formation of division start p oint 

modified layers.  As illustrated in FIG. 4A, in the  case 
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where the crack guide layers were not formed in the  glass 

wafer GW, the meandering amount of the cracks 68 

generated at the back surface of the glass wafer GW  was 

10 µm.  On the other hand, as depicted in FIG. 4B, in t he 

case where the crack guide layers were formed in th e 

glass wafer GW, the meandering amount of the cracks  68 

generated at the back surface of the glass wafer GW  was 3 

µm.  In this way, it was confirmed that the meanderi ng of 

the cracks 68 can be sufficiently restrained by ext ending 

the cracks 68 along the crack guide layers. 

        As has been described above, according to t he 

processing method for the wafer W of the present 

embodiment, after the formation of the crack guide layers 

66 in the vicinity of the back surface 61 of the wa fer W, 

the division start point modified layers 65c are fo rmed 

at positions equivalent to the positions of the cra ck 

guide layers 66 or at positions on the front surfac e 62 

side as compared to the crack guide layers 66.  Whe n the 

cracks extend from the division start point modifie d 

layers 65c to the back surface 61 side of the wafer  W, 

meandering of the cracks 68 is restrained by the gu iding 

by the crack guide layers 66.  Therefore, the crack s 68 

can be formed along the division lines, so that eve n a 

wafer of which the crystal orientation is random, s uch as 
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a wafer of a non-crystalline material, can be divid ed in 

a satisfactory manner. 

        Note that while a configuration in which th e laser 

beam is applied to the wafer at the second output l ower 

than the first output, at the time of forming the c rack 

guide layers in the modified layer forming step, ha s been 

adopted in the present embodiment, this configurati on is 

not limitative.  The output at which the laser beam  is 

applied to the wafer for forming the crack guide la yers 

need only be not more than the first output, and th e 

laser beam may be applied to the wafer at the first  

output to thereby form the crack guide layers. 

        In addition, while a configuration in which  the 

three layers of the division start point modified l ayers 

are formed in the modified layer forming step has b een 

adopted in the present embodiment, this configurati on is 

not restrictive.  It is only necessary that in the 

modified layer forming step, one or more layers of the 

division start point modified layers should be form ed on 

the back surface side of the wafer after the format ion of 

the crack guide layers; for example, only one layer  of 

the division start point modified layers may be for med, 

or four or more layers of the division start point 

modified layers may be formed. 
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        Besides, while a configuration in which the  crack 

guide layers and the division start point modified layers 

are formed on the back surface side of the wafer by  

applying the laser beam from the back surface of th e 

wafer has been adopted in the present embodiment, t his 

configuration is not limitative.  The crack guide l ayers 

and the division start point modified layers may be  

formed on the front surface side of the wafer by ap plying 

the laser beam from the front surface side of the w afer. 

        In addition, while a configuration in which  the 

wafer is divided by breaking (breaking-up) in the 

dividing step has been adopted in the present embod iment, 

this configuration is not restrictive.  In the divi ding 

step, any configuration in which an external force is 

applied to the wafer to divide the wafer, with the 

division start point modified layers as start point s of 

division, may be adopted.  For example, a configura tion in 

which the dicing tape is expanded by tape expanding  to 

apply tensile forces to the wafer, thereby dividing  the 

wafer, may be adopted.  Besides, a configuration in  which 

the back surface of the wafer is ground by dicing b efore 

grinding (DBG) to thereby apply a grinding pressure  to 

the wafer, thereby dividing the wafer, may also be 

adopted. 
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        Besides, while the method of processing a w afer of 

a non-crystalline material has been limitatively ad opted 

in the present embodiment, the wafer to be processe d is 

not restricted to the wafer of a non-crystalline ma terial.  

Therefore, as the wafer to be processed, various 

workpieces such as a semiconductor substrate, an 

inorganic material substrate, and a package substra te may 

be used.  As the semiconductor substrate, various 

substrates of silicon, gallium arsenide, gallium ni tride, 

silicon carbide and the like may be used.  As the 

inorganic material substrate, various substrates of  

sapphire, ceramics, glass and the like may be used.   The 

semiconductor substrate and the inorganic material 

substrate may be formed with devices or may not be formed 

with devices.  As the package substrate, various 

substrates for chip size package (CSP), wafer level  chip 

size package (WLCSP), electromagnetic interference (EMI), 

system in package (SIP), or fan out wafer level pac kage 

(FOWLP) may be used.  Besides, as the wafer, lithiu m 

tantalate, lithium niobate, and, further, green cer amics 

and piezoelectric elements, before or after formati on of 

devices, may be used. 

        While the present embodiment and modificati ons 

thereof have been described above, other embodiment s of 
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the present invention may include embodiments obtai ned by 

combining, entirely or partly, the present embodime nt and 

the modifications thereof. 

        In addition, the embodiments and modificati ons 

thereof of the present invention are not limited to  the 

above-described embodiment, and various changes, 

replacements and/or modifications may be made witho ut 

departing from the gist of the technical thought of  the 

invention.  Further, if the technical thought of th e 

present invention can be realized in other ways by the 

progress of technology or by other derivative 

technologies, the invention may be carried out by t he 

other relevant method.  Therefore, the scope of the  claims 

coves all the embodiments that are included in the scope 

of the technical thought of the present invention. 

        Besides, while a configuration in which the  present 

invention is applied to division of a wafer along 

division lines has been described in the present 

embodiment, the invention is also applicable to div ision 

of other workpiece to be divided through formation of 

modified layers. 

        As has been described above, the present in vention 

has an effect that even a wafer of a non-crystallin e 

material can be divided without meandering, and the  
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invention is especially useful for a wafer processi ng 

method for dividing a glass wafer into individual c hips. 

        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 processin g a 

wafer on which a plurality of intersecting division  lines 

are set, the wafer processing method comprising: 

        a modified layer forming step of applying a  laser 

beam of such a wavelength as to be transmitted thro ugh 

the wafer to regions of the wafer corresponding to the 

division lines at a first output from a surface on one 

side of the wafer, with a focal point of the laser beam 

positioned inside the wafer, to form division start  point 

modified layers inside the wafer; and 

        a dividing step of applying an external for ce to 

the wafer to divide the wafer along the division li nes, 

with the division start point modified layers as st art 

points of division, after the modified layer formin g step 

is performed, 

        wherein the modified layer forming step inc ludes 

                a first sub-step of applying the la ser beam 

at an output of not more than the first output, to form 

crack guide layers for guiding a crack extension 

direction inside the wafer in a vicinity of the sur face 

on the one side of the wafer, prior to the formatio n of 

the division start point modified layers, and 

                a second sub-step of applying the l aser beam 
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at the first output, with a focal point of the lase r beam 

positioned at a position which is equivalent to the  

position of the crack guide layers or which is on t he 

side of a surface on an other side opposite to the 

surface on the one side of the wafer as compared to  the 

crack guide layers, to form the division start poin t 

modified layers and to form cracks communicating wi th the 

surface on the one side from the division start poi nt 

modified layers, after the first sub-step is perfor med. 


