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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. 

Description of the Related Art 

        A cutting apparatus using a cutting blade o r a 

laser processing apparatus using a laser is used to  

divide, into individual chips, a wafer such as a 

semiconductor wafer or an optical device wafer in a  disk 

shape in which silicon, sapphire, silicon carbide, 

gallium arsenide, or the like is used as a base mat erial.  

These apparatuses use a function of what is general ly 

called a kerf check, which automatically checks dur ing 

processing whether a processing trace (a cut groove  or a 

laser processing trace) is included within a planne d 

dividing line and whether or not a large chipping o r the 

like has occurred (see Japanese Patent Laid-Open No . 

2005-197492).  In addition, a laser processing appa ratus 

uses a function of what is generally called kerf 

navigation, which images emitted light generated by  laser 

irradiation during processing and determines the qu ality 

of processing conditions (see Japanese Patent Laid- Open 
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No. 2016-104491). 

 

SUMMARY OF THE INVENTION 

        However, conventionally, the kerf check may  not be 

able to be performed correctly in a region in which  a 

test element group (TEG) is formed (see Japanese Pa tent 

Laid-Open No. 2017-117924).  In addition, the kerf 

navigation may not be able to be performed correctl y 

either in a region in which a TEG is formed because  the 

emitted light resulting from the laser irradiation is not 

generated normally in the region. 

        Therefore, there occurred work in which an operator 

finds a position in which there is no TEG while mov ing 

the position of a microscope imaging the wafer befo re 

processing and makes registration in the apparatus to 

perform a kerf check or kerf navigation at the posi tion 

(see Japanese Patent Laid-Open No. 2017-117924).  T his 

registration work is troublesome, and an error of t he 

operator may be induced because a position in which  there 

is no TEG is determined visually. 

        It is accordingly an object of the present 

invention to provide a wafer processing method that  can 

reduce the trouble of the work of registering a pos ition 

in which there is no TEG to perform a kerf check or  kerf 
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navigation. 

        In accordance with an aspect of the present  

invention, there is provided a method of processing  a 

wafer having a plurality of identical pattern regio ns 

periodically formed on a top surface, the identical  

pattern regions each including a plurality of plann ed 

dividing lines intersecting each other and device r egions 

demarcated by the plurality of planned dividing lin es, 

the method including a holding step of holding an 

undersurface side of the wafer on a holding table; an 

imaging step of imaging a plurality of positions on  the 

top surface of the wafer while moving the holding t able 

and an imaging unit relative to each other; a patte rn 

region detecting step of detecting a period and 

positional information in which a substantially ide ntical 

image appears in an imaged image and detecting a pa ttern 

region corresponding to one period; an evaluation r egion 

setting step of detecting a position in which no me tallic 

pattern is formed on the planned dividing lines and  

setting the position as an evaluation region for 

evaluating quality of a processed groove; an evalua tion 

region deploying step of recording a position of th e 

evaluation region in the pattern region and deployi ng the 

evaluation region at similar positions in different  
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pattern regions; a processing step of processing th e 

wafer; and a processed groove evaluating step of im aging 

processed grooves by imaging the evaluation region in at 

least two or more of the pattern regions, and deter mining 

the quality of the processed grooves. 

        In accordance with another aspect of the pr esent 

invention, there is provided a method of processing  a 

wafer having a plurality of identical pattern regio ns 

periodically formed on a top surface, the identical  

pattern regions each including a plurality of plann ed 

dividing lines intersecting each other and device r egions 

demarcated by the plurality of planned dividing lin es, 

the method including a holding step of holding an 

undersurface side of the wafer on a holding table; an 

imaging step of imaging a plurality of positions on  the 

top surface of the wafer while moving the holding t able 

and an imaging unit relative to each other; a patte rn 

region detecting step of detecting a period and 

positional information in which a substantially ide ntical 

image appears in an imaged image and detecting a pa ttern 

region corresponding to one period; an evaluation r egion 

setting step of detecting a position in which no me tallic 

pattern is formed on the planned dividing lines and  

setting the position as an evaluation region for 
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evaluating quality of a processed groove; an evalua tion 

region deploying step of recording a position of th e 

evaluation region in the pattern region and deployi ng the 

evaluation region at similar positions in different  

pattern regions; a processing step of processing th e 

wafer by irradiating the wafer with a laser beam; a nd a 

processed groove evaluating step of imaging the 

evaluation region and emitted light generated by 

application of the laser beam during processing of the 

evaluation region and determining quality of proces sing 

conditions. 

        Preferably, the plurality of planned dividi ng lines 

are formed in a first direction and a second direct ion 

intersecting the first direction, and the pattern r egion 

detecting step is performed in both the first direc tion 

and the second direction. 

        The invention of the present application ca n reduce 

the trouble of the work of registering a position i n 

which there is no TEG to perform a kerf check or ke rf 

navigation. 

        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 
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the following description and appended claims with 

reference to the attached drawings showing some pre ferred 

embodiments of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is a perspective view illustrating a n 

example of a configuration of a processing apparatu s that 

performs a wafer processing method according to a f irst 

embodiment; 

        FIG. 2 is a flowchart illustrating an examp le of a 

flow of the wafer processing method according to th e 

first embodiment; 

        FIG. 3 is a plan view illustrating an examp le of an 

imaging step and an evaluation region setting step in the 

wafer processing method of FIG. 2; 

        FIG. 4 is a flowchart illustrating an examp le of a 

detailed flow of a pattern region detecting step in  the 

wafer processing method of FIG. 2; 

        FIG. 5 is a plan view illustrating an examp le of 

the pattern region detecting step of FIG. 4; 

        FIG. 6 is a block diagram illustrating an e xample 

of pattern region period determination processing i n the 

pattern region detecting step of FIG. 4; 

        FIG. 7 is a block diagram illustrating an e xample 
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of pattern region period determination processing i n the 

pattern region detecting step of FIG. 4; 

        FIG. 8 is a flowchart illustrating an examp le of a 

detailed flow of an evaluation region deploying ste p in 

the wafer processing method of FIG. 2; 

        FIG. 9 is a diagram illustrating an example  of a 

setting screen for the evaluation region deploying step 

in the wafer processing method of FIG. 2; 

        FIG. 10 is a plan view illustrating an exam ple of 

the evaluation region deploying step in the wafer 

processing method of FIG. 2; 

        FIG. 11 is a sectional view illustrating an  example 

of a processing step in the wafer processing method  of 

FIG. 2; 

        FIG. 12 is a front view illustrating an exa mple of 

a processed groove evaluating step in the wafer 

processing method of FIG. 2; 

        FIG. 13 is a flowchart illustrating an exam ple of a 

flow of a wafer processing method according to a 

modification of the first embodiment; 

        FIG. 14 is a block diagram illustrating an example 

of a configuration of principal parts of a laser 

processing apparatus that performs a wafer processi ng 

method according to a second embodiment; 
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        FIG. 15 is a sectional view illustrating an  example 

of a processing step in the wafer processing method  

according to the second embodiment; and 

        FIG. 16 is a diagram illustrating an exampl e of a 

processed groove evaluating step in the wafer proce ssing 

method according to the second embodiment. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

        Embodiments of the present invention will 

hereinafter be described in detail with reference t o the 

drawings.  The present invention is not limited by 

contents described in the following embodiments.  I n 

addition, constituent elements described in the fol lowing 

include constituent elements readily conceivable by  those 

skilled in the art and essentially identical consti tuent 

elements.  Further, configurations described in the  

following can be combined with each other as approp riate.  

In addition, various omissions, replacements, or 

modifications of configurations can be performed wi thout 

departing from the spirit of the present invention.  

[First Embodiment] 

        A processing apparatus 1 that performs a wa fer 

processing method according to a first embodiment o f the 

present invention will be described with reference to 
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drawings.  FIG. 1 is a perspective view illustratin g an 

example of a configuration of the processing appara tus 1 

that performs the wafer processing method according  to 

the first embodiment.  The processing apparatus 1 i s a 

cutting apparatus that cuts a wafer 200 as a workpi ece, 

and carries out what is generally called a kerf che ck on 

a cut groove 400 (see FIG. 11 and FIG. 12) as a 

processing trace (processed groove) formed by the c utting 

processing.  In the following, description will be made of 

a mode of carrying out the cutting processing and a  kerf 

check on a cut groove 400 formed by the cutting 

processing.  Incidentally, the processing apparatus  1 in 

the present invention is not limited to this and ma y be a 

laser processing apparatus that laser-processes the  wafer 

200 by irradiating the wafer 200 with a laser and c arries 

out what is generally called a kerf check on a lase r 

processing trace as a processing trace (processed g roove) 

formed by the laser processing. 

        In the first embodiment, as depicted in FIG . 1, the 

wafer 200 to be cut by the processing apparatus 1 i s, for 

example, a semiconductor wafer, an optical device w afer, 

or the like in a disk shape in which silicon, sapph ire, 

silicon carbide (SiC), gallium arsenide, or the lik e is 

used as a base material.  Incidentally, the wafer 2 00 in 



10 

the present invention is not limited to this and ma y be a 

package substrate having devices 203 sealed by a re sin, a 

ceramic plate, a glass plate, or the like.  An adhe sive 

tape 205 is affixed to an undersurface 204 on an 

underside of a flat surface 201 of the wafer 200.  An 

annular frame 206 is fitted to an outer edge portio n of 

the adhesive tape 205. 

        The wafer 200 has, on the surface 201, devi ces 203 

formed in regions demarcated by a plurality of plan ned 

dividing lines 202 formed along each of a first dir ection 

and a second direction, the second direction formin g 

intersection portions 207 (see FIG. 3 and the like)  by 

intersecting the first direction.  The wafer 200 in  the 

first embodiment is formed in a lattice manner such  that 

the first direction and the second direction in whi ch the 

plurality of planned dividing lines 202 are formed on the 

surface 201 are orthogonal to each other.  However,  the 

wafer 200 in the present invention is not limited t o 

this.  TEGs as an example of metallic patterns 208 (see 

FIG. 3 and the like) constituted by a metal are for med in 

the planned dividing lines 202.  Dummy patterns for  

chemical mechanical polishing (CMP) may also be for med in 

the planned dividing lines 202. 

        The wafer 200 in the first embodiment has a  
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plurality of identical pattern regions periodically  

formed on the surface 201 by a reticle, which is a mask 

pattern serving as a master of circuit patterns.  

Specifically, the wafer 200 has, on the surface 201 , 

pattern regions periodically formed in the first 

direction and in the second direction in which patt ern 

regions the TEGs formed in the planned dividing lin es 

202, the dummy patterns for CMP, the devices 203, a nd the 

like are identical.  The wafer 200 in the present 

invention is not limited to this.  The wafer 200 ma y be in 

any form as long as a plurality of identical patter n 

regions including the planned dividing lines 202 an d the 

devices 203 demarcated by the planned dividing line s 202 

are periodically formed on the surface 201 in eithe r a 

case where the identical pattern regions are formed  by a 

reticle or a case where the identical pattern regio ns are 

formed by a form different from a reticle. 

        As depicted in FIG. 1, the processing appar atus 1 

includes a holding table 10, processing units 20 fo r 

performing cutting processing, imaging units 30, an  

inspecting section 40, a recording section 50, and a 

control unit 60.  As depicted in FIG. 1, the proces sing 

apparatus 1 is what is generally called a facing du al 

type cutting apparatus having two processing units 20, 
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that is, a twin spindle dicing saw. 

        In addition, as depicted in FIG. 1, the pro cessing 

apparatus 1 further includes an X-axis moving unit 71, a 

Y-axis moving unit 72, and Z-axis moving units 73.  The X-

axis moving unit 71 processing-feeds the holding ta ble 10 

relative to the processing units 20 along an X-axis  

direction as one direction of a horizontal directio n.  The 

Y-axis moving unit 72 indexing-feeds the processing  units 

20 relative to the holding table 10 along a Y-axis 

direction that is another direction of the horizont al 

direction and is orthogonal to the X-axis direction .  The 

Z-axis moving units 73 cutting-feed the processing units 

20 relative to the holding table 10 along a Z-axis 

direction that is orthogonal to both the X-axis dir ection 

and the Y-axis direction and is parallel with a ver tical 

direction. 

        The holding table 10 holds the undersurface  204 

side of the wafer 200 having the plurality of plann ed 

dividing lines 202.  The holding table 10 is of a d isk 

shape including a disk-shaped suction portion forme d of a 

porous ceramic or the like in which suction portion  a 

flat holding surface 11 holding the wafer 200 is fo rmed 

as an upper surface and which suction portion has a  large 

number of porous holes; and a frame body that fixes  the 
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suction portion with the suction portion fitted in a 

recess portion in a central portion of the upper su rface.  

The holding table 10 is provided so as to be movabl e by 

the X-axis moving unit 71 and rotatable by an 

unillustrated rotation driving source.  The suction  

portion of the holding table 10 is connected to an 

unillustrated vacuum suction source via an unillust rated 

vacuum suction path.  The holding table 10 sucks an d holds 

the wafer 200 by the whole of the holding surface 1 1.  In 

addition, as depicted in FIG. 1, a plurality of cla mp 

units 12 that clamp the annular frame 206 are arran ged on 

the periphery of the holding table 10. 

        The processing units 20 form cut grooves 40 0 by 

processing the wafer 200 held on the holding table 10 

along the planned dividing lines 202.  The processi ng 

units 20 include a cutting blade 21, a spindle, and  a 

spindle housing 22.  A rotating operation about the  Y-axis 

is applied to the cutting blade 21, and the cutting  blade 

21 cuts the wafer 200 held on the holding table 10.   The 

spindle is disposed along the Y-axis direction and 

supports the cutting blade 21 by a front end thereo f such 

that the cutting blade 21 is rotatable about the Y- axis.  

The spindle housing 22 houses the spindle so as to be 

capable of performing rotating operation about the Y-
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axis.  In the processing unit 20, the spindle housi ng 22 

is provided so as to be movable in the Y-axis direc tion 

by the Y-axis moving unit 72 and movable in the Z-a xis 

direction by the Z-axis moving unit 73 with respect  to 

the wafer 200 held on the holding table 10. 

        The imaging units 30 photograph the surface  201 of 

the wafer 200 held on the holding surface 11 of the  

holding table 10.  The imaging units 30 are, for ex ample, 

an electron microscope.  The imaging units 30 inclu de an 

imaging element that images the planned dividing li nes 

202 on the wafer 200 yet to be subjected to cutting  

processing which wafer is held on the holding table  10 

and the cut grooves 400 as processing traces of the  wafer 

200 subjected to the cutting processing.  The imagi ng 

element is, for example, a charge-coupled device (C CD) 

imaging element or a complementary metal oxide 

semiconductor (CMOS) imaging element.  The imaging units 

30 can be switched to a macroscopic imaging setting  of a 

low magnification (Lo) or a microscopic imaging set ting 

of a high magnification (Hi) to image the surface 2 01 of 

the wafer 200.  The imaging units 30 in the first 

embodiment are fixed to the processing units 20 so as to 

move integrally with the processing units 20. 

        The imaging units 30 image the wafer 200 ye t to be 
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subjected to the cutting processing which wafer is held 

on the holding table 10, obtain an image, for examp le, 

for carrying out alignment that aligns the wafer 20 0 with 

the cutting blades 21, and output the obtained imag e to 

the control unit 60.  In addition, the imaging unit s 30 

image the wafer 200 subjected to the cutting proces sing 

which wafer is held on the holding table 10, to the reby 

obtain an image, for example, for carrying out what  is 

generally called a kerf check that automatically ch ecks 

whether a cut groove 400 is included within the pla nned 

dividing line 202 and whether or not a large chippi ng or 

the like has occurred, and output the obtained imag e to 

the control unit 60. 

        The inspecting section 40 is a functional s ection 

that detects the cut groove 400 as a processing tra ce 

formed by the processing unit 20 from the image obt ained 

by photographing the planned dividing line 202 and 

inspects the state of the cut groove 400 as a proce ssing 

trace for predetermined inspection items.  Details of the 

predetermined inspection items inspected by the 

inspecting section 40 will be described later. 

        The recording section 50 is a functional se ction 

that records the images photographed by the imaging  units 

30, specifically, the image for carrying out the ab ove-
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described alignment, for example, and the image for  

carrying out a kerf check, for example.  In additio n, the 

recording section 50 records information regarding 

pattern regions of planned dividing lines 202, devi ces 

203 or the like and information regarding evaluatio n 

regions 210 and 212 (see FIG. 10 and the like) in w hich a 

kerf check is carried out. 

        The control unit 60 controls each of consti tuent 

elements of the processing apparatus 1 and thereby makes 

the processing apparatus 1 perform each operation r elated 

to cutting processing and a kerf check on the wafer  200. 

        The inspecting section 40, the recording se ction 

50, and the control unit 60 in the first embodiment  

include a computer system.  The inspecting section 40, the 

recording section 50, and the control unit 60 inclu de an 

arithmetic processing apparatus having a microproce ssor 

such as a central processing unit (CPU), a storage 

apparatus having a memory such as a read only memor y 

(ROM) or a random access memory (RAM), and an input -

output interface apparatus.  The arithmetic process ing 

apparatus performs arithmetic processing according to a 

computer program stored in the storage apparatus an d 

outputs a control signal for controlling the proces sing 

apparatus 1 to each constituent element of the proc essing 
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apparatus 1 via the input-output interface apparatu s. 

        In addition, the arithmetic processing appa ratus is 

connected to a display unit 61 formed by a liquid c rystal 

display apparatus or the like that displays the sta te of 

each operation related to cutting processing and a kerf 

check, an image, or the like, a notifying unit 62 f ormed 

by a light emitting diode (LED) or the like that pe rforms 

notification on the basis of the state of each oper ation 

related to the cutting processing and the kerf chec k, and 

an input unit 63 used when an operator, for example , 

inputs and registers information regarding the cutt ing 

processing and the kerf check or the like.  The inp ut unit 

63 is formed by at least one of a touch panel provi ded in 

the display unit 61, a keyboard, and the like. 

        The inspecting section 40 is a functional s ection 

implemented by the arithmetic processing apparatus by 

executing the computer program stored in the storag e 

apparatus.  The recording section 50 is implemented  by the 

storage apparatus.  The control unit 60 is implemen ted by 

the arithmetic processing apparatus, the storage 

apparatus, and the input-output interface apparatus .  

While the inspecting section 40, the recording sect ion 

50, and the control unit 60 in the first embodiment  are 

implemented on the basis of an integrated computer 
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system, the present invention is not limited to thi s, and 

each section and each unit may be implemented on th e 

basis of an independent computer system, for exampl e. 

        The processing apparatus 1 performs what is  

generally called a kerf check in which the control unit 

60 inspects the state of a cut groove 400 as a proc essing 

trace by the inspecting section 40 in any timing be tween 

a start of processing of one wafer 200 to an end of  the 

processing. 

        In addition, as depicted in FIG. 1, the pro cessing 

apparatus 1 further includes a cassette 80 that hou ses 

wafers 200 before and after cutting processing; a 

temporary placing unit 82 on which a wafer 200 befo re and 

after being housed in the cassette 80 is temporaril y 

placed; a cleaning unit 90 that cleans a wafer 200 after 

the cutting processing; and a transfer unit 85 that  

transfers the wafer 200 between the holding table 1 0, the 

cassette 80, the temporary placing unit 82, and the  

cleaning unit 90. 

        In the processing apparatus 1, the transfer  unit 85 

extracts one wafer 200 from within the cassette 80 and 

places the wafer 200 on the holding surface 11 of t he 

holding table 10.  The processing apparatus 1 moves  the 

holding table 10 and a processing unit 20 relative to 
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each other along the planned dividing lines 202 by the X-

axis moving unit 71, the rotation driving source, t he Y-

axis moving unit 72, and the Z-axis moving units 73  while 

sucking and holding the wafer 200 by the holding su rface 

11 of the holding table 10 and supplying cutting wa ter 

from the processing unit 20 to the wafer 200, and f orms a 

cut groove 400 by cutting a planned dividing line 2 02 of 

the wafer 200 by the processing unit 20.  After the  

processing apparatus 1 cuts all of the planned divi ding 

lines 202 of the wafer 200, the processing apparatu s 1 

cleans the wafer 200 by the cleaning unit 90 and 

thereafter houses the wafer 200 within the cassette  80. 

        FIG. 2 is a flowchart illustrating an examp le of a 

flow of the wafer processing method according to th e 

first embodiment.  In the following, referring to F IG. 2, 

description will be made of the wafer processing me thod 

according to the first embodiment which method is 

performed by the processing apparatus 1.  As depict ed in 

FIG. 2, the wafer processing method according to th e 

first embodiment includes a holding step ST11, an i maging 

step ST12, an evaluation region setting step ST13, a 

pattern region detecting step ST14, an evaluation r egion 

deploying step ST15, a processing step ST16, and a 

processed groove evaluating step ST17. 
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        The holding step ST11 is a step of holding the 

undersurface 204 side of the wafer 200 on the holdi ng 

table 10.  Specifically, the holding step ST11 hold s the 

wafer 200 in a state in which the surface 201 of th e 

wafer 200 is exposed upward, by sucking and holding  the 

undersurface 204 side of the wafer 200 transferred by the 

transfer unit 85 and mounted on the holding table 1 0, by 

the holding surface 11 of the holding table 10 via the 

adhesive tape 205. 

        After the holding step ST11, the control un it 60 

carries out alignment that aligns the wafer 200 wit h the 

cutting blade 21, by using the imaging unit 30.  As  a 

result of this alignment, in the first embodiment, the 

first direction of the planned dividing lines 202 o f the 

wafer 200 on the holding table 10 is aligned with t he X-

axis direction of the processing apparatus 1, and t he 

second direction of the planned dividing lines 202 is 

aligned with the Y-axis direction of the processing  

apparatus 1.  In addition, as a result of this alig nment, 

positional information of the planned dividing line s 202 

formed on the wafer 200 on the holding table 10 is 

recorded as X and Y coordinates in the recording se ction 

50 and is set in a state of being able to be handle d as X 

and Y coordinates in information processing by the 
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control unit 60. 

        The imaging step ST12 is performed after th e 

holding step ST11.  The imaging step ST12 is a step  of 

imaging a plurality of parts of the surface 201 of the 

wafer 200 while moving the holding table 10 and the  

imaging unit 30 relative to each other. 

        In the imaging step ST12, next, the control  unit 60 

images, by the imaging unit 30, an image of the sur face 

201 of the wafer 200 yet to be subjected to cutting  

processing which wafer is held on the holding table  10.  

At this time, an image in which the surface 201 is 

divided into a plurality of parts and the positions  of 

all of the planned dividing lines 202 can be identi fied 

may be obtained.  In the imaging step ST12, the con trol 

unit 60 may image, by the imaging unit 30, a macros copic 

image in the macroscopic imaging setting of a low 

magnification, may image a microscopic image in the  

microscopic imaging setting of a high magnification , or 

may image both the macroscopic image and the micros copic 

image. 

        FIG. 3 is a diagram illustrating an example  of the 

imaging step ST12 and the evaluation region setting  step 

ST13 in the wafer processing method of FIG. 2.  In the 

imaging step ST12, in a case where the control unit  60 
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images a macroscopic image in the macroscopic imagi ng 

setting of a low magnification by the imaging unit 30, 

the entire surface 201 of the wafer 200 may be imag ed, 

and one large image may be synthesized by piecing 

together imaged images, as depicted in FIG. 3.  In the 

imaging step ST12, as depicted in FIG. 3, the contr ol 

unit 60 may display the whole image of the surface 201 of 

the wafer 200 and an enlarged image of a part of th e 

surface 201 of the wafer 200 on the display unit 61 .  In 

the imaging step ST12, the control unit 60 records the 

image imaged by the imaging unit 30 in the recordin g 

section 50. 

        The evaluation region setting step ST13 is 

performed after the alignment and the imaging step ST12.  

The evaluation region setting step ST13 is a step o f 

detecting a position and a region in which a metall ic 

pattern 208 such as a TEG is not formed on planned 

dividing lines 202 and setting a part of the region  in 

which no metallic pattern 208 is formed as an evalu ation 

region 210 for evaluating the quality of a cut groo ve 400 

as a processed groove. 

        In the evaluation region setting step ST13,  

specifically, the control unit 60 first detects a 

position and a region in which a metallic pattern 2 08 
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such as a TEG is formed on planned dividing lines 2 02, on 

the basis of the image obtained in the imaging step  ST12.  

Thus, in the evaluation region setting step ST13, t he 

control unit 60 can identify a position and a regio n in 

which a metallic pattern 208 such as a TEG is not f ormed 

on planned dividing lines 202. 

        In the evaluation region setting step ST13,  the 

control unit 60 may further display, on the display  unit 

61, an image of metallic patterns 208 in a form of being 

superimposed on the whole image of the surface 201 of the 

wafer 200 and the enlarged image of the part of the  

surface 201 of the wafer 200.  Consequently, in the  

evaluation region setting step ST13, the operator c an 

visually identify a position and a region in which no 

metallic pattern 208 is formed, on the basis of the  whole 

image of the surface 201 of the wafer 200 and the 

enlarged image of the part of the surface 201 of th e 

wafer 200, the images being displayed on the displa y unit 

61. 

        In the evaluation region setting step ST13,  next, 

the operator selects a region in which the quality of a 

cut groove 400 is intended to be evaluated after 

formation of the cut groove 400, from the region in  which 

no metallic pattern 208 is displayed while viewing the 
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whole image of the surface 201 of the wafer 200 and  the 

enlarged image of the part of the surface 201 of th e 

wafer 200, the images being displayed on the displa y unit 

61.  The operator then inputs the region in which t he 

quality of the cut groove 400 is intended to be eva luated 

via the input unit 63.  In response to this, in the  

evaluation region setting step ST13, the control un it 60 

recognizes and sets a region corresponding to the 

selected and input region as the evaluation region 210.  

Incidentally, when the operator selects and inputs a 

region in which a metallic pattern 208 is displayed , the 

control unit 60 displays a response display indicat ing to 

the effect that a region corresponding to the selec ted 

and input region cannot be set as the evaluation re gion 

210 on the display unit 61 without setting the eval uation 

region 210, and requests input of a region to be se t as 

the evaluation region 210 again.  In addition, whil e only 

an evaluation region 210 in one part is set in the 

evaluation region setting step ST13 in the first 

embodiment, the present invention is not limited to  this, 

and evaluation regions 210 in two or more parts may  be 

set.  In addition, in the evaluation region setting  step 

ST13, the operator may check an imaged image while moving 

an imaged region and search for and set a region in  which 
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no metallic pattern 208 is formed. 

        The pattern region detecting step ST14 is p erformed 

at least after the alignment and the imaging step S T12.  

The pattern region detecting step ST14 is a step in  which 

the control unit 60 detects a period and positional  

information in which a substantially identical imag e 

appears in the imaged image and detects one pattern  

region.  Incidentally, while one detected pattern r egion 

corresponds to one reticle in the pattern region 

detecting step ST14 in the first embodiment, the pr esent 

invention is not limited to this, and one detected 

pattern region may correspond to one of a plurality  of 

pattern regions periodically formed irrespective of  the 

reticle. 

        In the first embodiment, the control unit 6 0 

performs the pattern region detecting step ST14 in both 

the X-axis direction corresponding to the first dir ection 

of the planned dividing lines 202 and the Y-axis 

direction corresponding to the second direction of the 

planned dividing lines 202, combines those results with 

each other, and detects the period and positional 

information of the pattern region in a planar direc tion 

(XY plane direction) on the basis of a period and 

positional information in the first direction (X-ax is 
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direction) and a period and positional information in the 

second direction (Y-axis direction).  Incidentally,  in the 

following, the pattern region detecting step ST14 f or the 

X-axis direction corresponding to the first directi on and 

the pattern region detecting step ST14 for the Y-ax is 

direction corresponding to the second direction are  

similar to each other except for the directions in which 

the pattern region detecting step ST14 is performed .  

Thus, detailed description will be made of only the  

pattern region detecting step ST14 performed for th e X-

axis direction corresponding to the first direction , and 

detailed description of the pattern region detectin g step 

ST14 performed for the Y-axis direction correspondi ng to 

the second direction will be omitted. 

        FIG. 4 is a flowchart illustrating an examp le of a 

detailed flow of the pattern region detecting step ST14 

in the wafer processing method of FIG. 2.  FIG. 5 i s a 

diagram illustrating an example of the pattern regi on 

detecting step ST14 of FIG. 4.  FIG. 6 is a diagram  

illustrating an example of pattern region period 

determination processing in the pattern region dete cting 

step ST14 of FIG. 4.  FIG. 7 is a diagram illustrat ing an 

example of pattern region period determination proc essing 

in the pattern region detecting step ST14 of FIG. 4 .  In 
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the following, the pattern region detecting step ST 14 in 

the wafer processing method according to the first 

embodiment will be described in detail with referen ce to 

FIG. 4, FIG. 5, FIG. 6, and FIG. 7. 

        In the pattern region detecting step ST14 p erformed 

for the X-axis direction corresponding to the first  

direction, first, the control unit 60 sets, as a Y-

coordinate from which an image is to be obtained, a  Y-

coordinate at which a characteristic image appears 

relatively easily because of the presence of inters ection 

portions 207 of planned dividing lines 202 (step ST 21).  

In step ST21, in the example of the first embodimen t 

depicted in FIG. 5, the control unit 60 sets a coor dinate 

Y1 as a Y-coordinate from which an image is to be 

obtained. 

        In the pattern region detecting step ST14, after 

performing step ST21, the control unit 60 obtains a n 

image of regions separated at intervals of one inde x 

along the X-axis direction at the Y-coordinate set in 

step ST21 (step ST22).  Here, one index refers to a  

distance between planned dividing lines 202 adjacen t to 

each other.  One index along the X-axis direction a nd one 

index along the Y-axis direction are the same dista nce in 

the first embodiment.  However, the present inventi on is 
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not limited to this.  One index along the X-axis di rection 

and one index along the Y-axis direction may be dif ferent 

distances.  In step ST22, the control unit 60 may o btain a 

macroscopic image, may obtain a microscopic image, or may 

obtain both the macroscopic image and the microscop ic 

image.  In step ST22, in the example of the first 

embodiment depicted in FIG. 5, the control unit 60 

obtains respective images of all intersection porti ons 

207, that is, a plurality of regions 221, at the 

coordinate Y1. 

        In the pattern region detecting step ST14, after 

performing step ST22, the control unit 60 determine s 

whether or not a characteristic image periodically 

appears in the image obtained in step ST22 (step ST 23).  

When the control unit 60 determines in step ST23 th at a 

characteristic image periodically appears (YES in s tep 

ST23), the control unit 60 advances the processing to 

step ST24.  In step ST24, the control unit 60 deter mines 

that there is a period in which a characteristic im age 

appears along the X-axis direction at the Y-coordin ate 

set in a previous step (step ST21 in this case). 

        In step ST23 in the example of the first em bodiment 

depicted in FIG. 5, the control unit 60 determines that a 

characteristic image appears in a period of three i ndexes 
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with [A, B, and C] as one set in the plurality of r egions 

221 at the coordinate Y1 (YES in step ST23).  In 

subsequent step ST24, the control unit 60 determine s that 

there is a period of three indexes along the X-axis  

direction at the coordinate Y1. 

        In the pattern region detecting step ST14, after 

performing step ST24, the control unit 60 determine s 

whether or not the determination of the period alon g the 

X-axis direction in step ST24 has been made a 

predetermined number of times (step ST25).  That is , in 

step ST25, the control unit 60 determines whether o r not 

the period along the X-axis direction which period is 

determined in step ST24 is obtained at a predetermi ned 

number of different Y-coordinates. 

        When the control unit 60 determines in step  ST25 

that the determination of the period along the X-ax is 

direction in step ST24 has been made the predetermi ned 

number of times (YES in step ST25), the control uni t 60 

determines a period in the X-axis direction of patt ern 

regions on the basis of information regarding the p eriod 

determined the predetermined number of times in ste p ST24 

(step ST26). 

        In step ST25 in the example of the first em bodiment 

depicted in FIG. 5, in a case where a setting is ma de 
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such that it suffices to make the determination of the 

period along the X-axis direction once at one Y-

coordinate, the control unit 60 determines that the  

determination of the period along the X-axis direct ion 

has been made the predetermined number of times (YE S in 

step ST25), on the basis of the determination of th e 

period of three indexes at the coordinate Y1.  In 

subsequent step ST26, the control unit 60 determine s that 

the period in the X-axis direction of the pattern r egions 

is three indexes, on the basis of the information 

regarding the period of three indexes at the coordi nate 

Y1. 

        When the control unit 60 determines in step  ST25 

that the determination of the period along the X-ax is 

direction in step ST24 has not been made the 

predetermined number of times (NO in step ST25), on  the 

other hand, the control unit 60 moves the Y-coordin ate 

from which an image is to be obtained, by one index  along 

the Y-axis direction (step ST27).  The control unit  60 

then returns the processing to step ST22.  Incident ally, 

while the Y-coordinate from which an image is to be  

obtained is moved by one index in a +Y direction in  step 

ST27 in the first embodiment, the present invention  is 

not limited to this, but the Y-coordinate from whic h an 
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image is to be obtained may be moved by one index i n a -Y 

direction. 

        In step ST25, in another example of the fir st 

embodiment depicted in FIG. 5, in a case where a se tting 

is made such that the determination of the period a long 

the X-axis direction needs to be made a total of tw o 

times at two Y-coordinates, the control unit 60 

determines that the determination of the period alo ng the 

X-axis direction has not been made the predetermine d 

number of times (NO in step ST25), on the basis of the 

determination of the period of three indexes only a t the 

coordinate Y1.  In subsequent step ST27, the contro l unit 

60 sets the Y-coordinate from which an image is to be 

obtained, at a coordinate Y2, by moving the Y-coord inate 

from which an image is to be obtained, by one index  along 

the Y-axis direction from the coordinate Y1, and pe rforms 

the processing from step ST22 and subsequent steps again 

for the newly set coordinate Y2. 

        In this other example of the first embodime nt 

depicted in FIG. 5, the control unit 60 obtains, in  step 

ST22, respective images of all intersection portion s 207, 

that is, a plurality of regions 222, at the coordin ate 

Y2.  Then, in subsequent step ST23, the control uni t 60 

determines that a characteristic image appears in a  
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period of three indexes with [D, E, and F] as one s et in 

the plurality of regions 222 at the coordinate Y2 ( YES in 

step ST23).  In subsequent step ST24, the control u nit 60 

determines that there is a period of three indexes along 

the X-axis direction at the coordinate Y2.  Then, 

returning to step ST25 again, the control unit 60 

determines that the determination of the period alo ng the 

X-axis direction has been made twice, that is, the 

predetermined number of times, on the basis of the 

determination of the period of three indexes at the  

coordinate Y1 and the coordinate Y2 (YES in step ST 25).  

In subsequent step ST26, the control unit 60 determ ines 

that a period in the X-axis direction of pattern re gions 

is three indexes, on the basis of information regar ding 

the period of three indexes at the coordinate Y1 an d the 

coordinate Y2. 

        Thus, in a case where a setting is made suc h that 

the determination of the period along the X-axis 

direction needs to be made a plurality of times at a 

plurality of Y-coordinates in step ST25, period 

information in the X-axis direction of the pattern 

regions can be derived on the basis of period infor mation 

along the X-axis direction at the plurality of Y-

coordinates in step ST26.  It is therefore made pos sible 



33 

to derive the period information in the X-axis dire ction 

of the pattern regions more accurately. 

        In step ST26, more specifically, as depicte d in 

FIG. 6, in a case where the control unit 60 perform s 

information processing of deriving period informati on 241 

in the X-axis direction of the pattern regions, on the 

basis of pieces of period information 231 and 232 a long 

the X-axis direction at a plurality of Y-coordinate s, the 

control unit 60 derives the period information 241 in the 

X-axis direction of the pattern regions on the basi s of a 

least common multiple of a period X1 (expressed as a 

number of indexes) in the period information 231 an d a 

period X2 (expressed as a number of indexes) in the  

period information 232.  This enables the control u nit 60 

to derive the period information 241 in the X-axis 

direction of the pattern regions more accurately in  step 

ST26. 

        Here, when the control unit 60 determines i n step 

ST23 that no characteristic image periodically appe ars in 

the plurality of regions at the set Y-coordinate (N O in 

step ST23), the control unit 60 advances the proces sing 

to step ST28.  In the pattern region detecting step  ST14, 

the control unit 60 determines in step ST28 whether  or 

not step ST22 and step ST23 have been performed a 
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predetermined number of times (step ST28). 

        When the control unit 60 determines in step  ST28 

that step ST22 and step ST23 have not been performe d the 

predetermined number of times (NO in step ST28), th e 

control unit 60 moves the Y-coordinate from which a n 

image is to be obtained, by one index along the Y-a xis 

direction (step ST27).  The control unit 60 then re turns 

the processing to step ST22.  Here, when step ST22 and 

step ST23 have not been performed the predetermined  

number of times, it is considered that there is sti ll a 

sufficient possibility of a characteristic image 

appearing at other intersection portions 207, and 

therefore, image processing at other intersection 

portions 207 is prompted in the pattern region dete cting 

step ST14 according to the first embodiment. 

        When the control unit 60 determines in step  ST28 

that step ST22 and step ST23 have been performed th e 

predetermined number of times (YES in step ST28), t he 

control unit 60 moves the Y-coordinate from which a n 

image is to be obtained to a position displaced fro m the 

intersection portions 207 of the planned dividing l ines 

202 (step ST29).  The control unit 60 then returns the 

processing to step ST22.  Here, when step ST22 and step 

ST23 have been performed the predetermined number o f 
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times, the possibility of a characteristic image 

appearing at other intersection portions 207 is 

considered to be decreased sufficiently.  Thus, pro mpted 

in the pattern region detecting step ST14 according  to 

the first embodiment is image processing at, for ex ample, 

a plurality of regions 223 depicted in FIG. 5 on pl anned 

dividing lines 202, the plurality of regions 223 be ing 

separated from the intersection portions 207. 

        Incidentally, while the pattern region dete cting 

step ST14 in the first embodiment determines the pe riod 

in the X-axis direction of the pattern regions by u sing 

an image of a partial region, the present invention  is 

not limited to this, and images of the whole of the  

planned dividing lines 202 along the X-axis directi on may 

be obtained continuously, and the period in the X-a xis 

direction of the pattern regions may be determined on the 

basis of a characteristic image appearing periodica lly, 

by using a continuous image of the whole of the pla nned 

dividing lines 202. 

        In the pattern region detecting step ST14, when the 

control unit 60 completes all of the flow depicted in 

FIG. 4 in both the X-axis direction corresponding t o the 

first direction of the planned dividing lines 202 a nd the 

Y-axis direction corresponding to the second direct ion of 
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the planned dividing lines 202, the control unit 60  

performs information processing of combining the pe riod 

information 241 in the X-axis direction of the patt ern 

regions which period information is derived by perf orming 

the flow depicted in FIG. 4 in the X-axis direction  

corresponding to the first direction with period 

information 242 in the Y-axis direction of the patt ern 

regions which period information is derived by perf orming 

the flow depicted in FIG. 4 in the Y-axis direction  

corresponding to the second direction.  Specificall y, in 

the pattern region detecting step ST14, as depicted  in 

FIG. 7, the control unit 60 detects a period and 

positional information 250 of the pattern regions i n the 

planar direction (XY plane direction) on the basis of the 

period information 241 in the X-axis direction of t he 

pattern regions and the period information 242 in t he Y-

axis direction of the pattern regions. 

        Here, the period and the positional informa tion 250 

of the pattern regions include information regardin g the 

size of the pattern regions, information regarding a 

reference pattern region 260 defined by the XY 

coordinates of at least one corner, and information  

regarding other pattern regions 262.  In the patter n 

region detecting step ST14, specifically, the contr ol 
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unit 60 determines that a period Xa (expressed as a  

number of indexes) in the X-axis direction of the p attern 

regions in the period information 241 and a period Yb 

(expressed as a number of indexes) in the Y-axis 

direction of the pattern regions in the period 

information 242 are dimensions of the pattern regio ns in 

the respective directions, sets a predetermined ref erence 

pattern region 260, defines the reference pattern r egion 

260 by the XY coordinates of four corners 261, and 

defines the other pattern regions 262 by separation  

periods in the XY direction from the reference patt ern 

region 260. 

        In an outer circumferential portion of the surface 

201 of the wafer 200, the number of set planned div iding 

lines 202 is decreased, and therefore, pattern regi ons 

are often in a broken state.  In view of this, the 

predetermined reference pattern region 260 set in t he 

pattern region detecting step ST14 in the first 

embodiment is preferably set around the center of t he 

surface 201 of the wafer 200.  In this case, it is made 

possible to more reliably handle the reference patt ern 

region 260 as a perfect pattern region without a br eak. 

        In the pattern region detecting step ST14, the 

control unit 60 detects pattern regions having a pe riod 
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of three indexes in the X-axis direction and a peri od of 

four indexes in the Y-axis direction, that is, 3 × 4 

pattern regions, in the example of the first embodi ment 

depicted in FIG. 5, defines the reference pattern r egion 

260 on the basis of the XY coordinates of the four 

corners 261 in the vicinity of the center of the su rface 

201 of the wafer 200, and defines the other pattern  

regions 262 on the basis of separation periods in t he XY 

direction from the reference pattern region 260.  I n 

addition, in the pattern region detecting step ST14 , the 

control unit 60 in the present example can define p attern 

region boundary lines 263 between the reference pat tern 

region 260 and the other pattern regions 262 and be tween 

the other pattern regions 262. 

        The evaluation region deploying step ST15 i s 

performed after the evaluation region setting step ST13 

and the pattern region detecting step ST14.  The 

evaluation region deploying step ST15 is a step of 

deploying the evaluation region 210 set in the eval uation 

region setting step ST13 onto the surface 201 of th e 

wafer 200 on the basis of the period and the positi onal 

information 250 of the pattern regions obtained in the 

pattern region detecting step ST14. 

        FIG. 8 is a flowchart illustrating an examp le of a 



39 

detailed flow of the evaluation region deploying st ep 

ST15 in the wafer processing method of FIG. 2.  FIG . 9 is 

a diagram illustrating an example of a setting scre en 300 

for the evaluation region deploying step ST15 in th e 

wafer processing method of FIG. 2.  FIG. 10 is a di agram 

illustrating an example of the evaluation region 

deploying step ST15 in the wafer processing method of 

FIG. 2.  In the following, referring to FIG. 8, FIG . 9, 

and FIG. 10, detailed description will be made of t he 

evaluation region deploying step ST15 in the wafer 

processing method according to the first embodiment . 

        In the evaluation region deploying step ST1 5, 

first, the control unit 60 determines a reference p attern 

region 310 including reference coordinates (X, Y) o f the 

evaluation region 210 set in the evaluation region 

setting step ST13 (step ST31). 

        In the evaluation region deploying step ST1 5, as 

depicted in FIG. 10, the control unit 60 sets, at l east 

after step ST31, an evaluation region 212 for check ing 

the state of a processed groove at intervals of the  

number of pattern regions input on the setting scre en 300 

for the evaluation region 210, the setting screen 3 00 

being depicted in FIG. 9, with the reference patter n 

region 310 determined in step ST31 as a reference ( step 
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ST32). 

        The setting screen 300 for the evaluation r egion 

210 is a form of a screen displayed on the display unit 

61 by the control unit 60.  As depicted in FIG. 9, the 

setting screen 300 is a screen for receiving input from 

the operator as to the number of pattern regions at  

intervals of which the evaluation region 210 is to be 

deployed for Ch1 and the number of pattern regions at 

intervals of which the evaluation region 210 is to be 

deployed for Ch2.  On the setting screen 300 of FIG . 9, 

Ch1 indicates a numerical value input item for the X-axis 

direction corresponding to the first direction, and  Ch2 

indicates a numerical value input item for the Y-ax is 

direction corresponding to the second direction.  I n the 

example of the first embodiment depicted in FIG. 9,  an 

input representing to the effect that the evaluatio n 

region 210 is to be deployed at intervals of two pa ttern 

regions in the X-axis direction corresponding to th e 

first direction is performed by inputting 2 on Ch1,  and 

an input representing to the effect that the evalua tion 

region 210 is to be deployed at intervals of two pa ttern 

regions in the Y-axis direction corresponding to th e 

second direction is performed by inputting 2 on Ch2 . 

        In step ST32, because the input representin g to the 
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effect that the evaluation region 210 is to be depl oyed 

at intervals of two pattern regions in the X-axis 

direction and the Y-axis direction is performed in the 

example of the first embodiment depicted in FIG. 9 and 

FIG. 10, the control unit 60 sets a total of four 

evaluation regions 212 arranged in positions at int ervals 

of two pattern regions with the reference pattern r egion 

310 as a starting point. 

        Thus, in the evaluation region deploying st ep ST15, 

a plurality of evaluation regions 212 can be set at  the 

same time by deploying the evaluation region 210 in to a 

plurality of pattern regions 312 under a condition input 

with the reference pattern region 310 as a starting  

point. 

        FIG. 11 is a diagram illustrating an exampl e of the 

processing step ST16 in the wafer processing method  of 

FIG. 2.  The processing step ST16 is performed afte r the 

evaluation region deploying step ST15.  The process ing 

step ST16 is a step in which the processing unit 20  

processes the wafer 200.  In the processing step ST 16 in 

the first embodiment, specifically, as depicted in FIG. 

11, the control unit 60 rotates the cutting blade 2 1 

fitted to the processing unit 20 about an axis by t he 

processing unit 20 while supplying a cutting liquid  24 
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from cutting liquid supply units 23 of the processi ng 

unit 20 to the surface 201 of the wafer 200 in a ho lding 

state formed in the holding step ST11 in which hold ing 

state the surface 201 side of the wafer 200 is expo sed 

and held on the holding table 10.  In the processin g step 

ST16, then, the control unit 60 performs cutting 

processing from the surface 201 side of the wafer 2 00 

along the planned dividing lines 202 by processing-

feeding, indexing-feeding, and cutting-feeding the 

holding table 10 or the cutting blade 21 of the 

processing unit 20 by the X-axis moving unit 71, th e Y-

axis moving unit 72, and the Z-axis moving units 73  in a 

state in which the control unit 60 rotates the cutt ing 

blade 21 about the axis.  In the processing step ST 16, cut 

grooves 400 are formed along the planned dividing l ines 

202 on the surface 201 side of the wafer 200 by suc h 

cutting processing. 

        Incidentally, as in the pattern region dete cting 

step ST14, the control unit 60 performs the process ing 

step ST16 in both the X-axis direction correspondin g to 

the first direction of the planned dividing lines 2 02 and 

the Y-axis direction corresponding to the second 

direction of the planned dividing lines 202, thereb y 

forming cut grooves 400 along the planned dividing lines 
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202 along the X-axis direction and forming cut groo ves 

400 along the planned dividing lines 202 along the Y-axis 

direction. 

        The processed groove evaluating step ST17 i s 

performed after the processing step ST16.  The proc essed 

groove evaluating step ST17 is a step in which the 

control unit 60 images cut grooves 400 by imaging 

evaluation regions 210 and 212 in at least two or m ore 

pattern regions by the imaging unit 30 and determin es the 

quality of the cut grooves 400 by the inspecting se ction 

40.  That is, in the processed groove evaluating st ep 

ST17, the control unit 60 images the cut grooves 40 0 by 

imaging the evaluation regions 210 and 212 by the i maging 

unit 30, the evaluation regions 210 and 212 being t he 

evaluation region 210 set in advance as well as at least 

one or more evaluation regions 212 set by deploying  the 

evaluation region 210 in the evaluation region depl oying 

step ST15, and performs what is generally called a kerf 

check on an image of the imaged cut grooves 400 by the 

inspecting section 40.  Incidentally, in the proces sed 

groove evaluating step ST17 in the first embodiment , the 

control unit 60 performs what is generally called t he 

kerf check on the evaluation region 210 and all of the 

evaluation regions 212. 
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        Incidentally, as in the pattern region dete cting 

step ST14 and the processing step ST16, the control  unit 

60 performs the processed groove evaluating step ST 17 in 

both the X-axis direction corresponding to the firs t 

direction of the planned dividing lines 202 and the  Y-

axis direction corresponding to the second directio n of 

the planned dividing lines 202.  The control unit 6 0 

thereby images cut grooves 400 along the X-axis dir ection 

to determine the quality of the cut grooves 400 and  

images cut grooves 400 along the Y-axis direction t o 

determine the quality of the cut grooves 400. 

        In the processed groove evaluating step ST1 7 in the 

first embodiment, the control unit 60 can, for exam ple, 

set, as inspection items of what is generally calle d the 

kerf check, items as to whether or not the position  of an 

edge of a cut groove 400 is displaced by more than a 

predetermined threshold value, whether or not a wid th 401 

of the cut groove 400 is too small, whether or not a 

chipping size is larger than a set threshold value,  and 

the like.  Incidentally, the control unit 60 can di splay 

an unillustrated predetermined dedicated setting sc reen 

for these settings on the display unit 61 and there by 

receive setting inputs through the setting screen. 

        FIG. 12 is a diagram illustrating an exampl e of the 
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processed groove evaluating step ST17 in the wafer 

processing method of FIG. 2.  An example of the pro cessed 

groove evaluating step ST17 in the wafer processing  

method according to the first embodiment will be 

described by illustrating an inspection screen in o ne 

evaluation region 212.  As depicted in FIG. 12, the  

inspection screen in the one evaluation region 212 

illustrates a state in which the cut groove 400 is 

included within a width 202-1 of the planned dividi ng 

line 202, a center line 402 of the cut groove 400 

substantially coincides with a center line 202-2 of  the 

planned dividing line 202, that is, an offset 403 i n a 

width direction of the center line 402 with respect  to 

the center line 202-2 is substantially zero, the po sition 

of an edge of the cut groove 400 is not displaced b y more 

than a threshold value, the width 401 of the cut gr oove 

400 is not too small, and no chipping has occurred so 

that the chipping size is naturally not larger than  a 

threshold value.  Thus, in the processed groove eva luating 

step ST17, the control unit 60 determines by the 

inspecting section 40 that, in the evaluation regio n 212, 

the cut groove 400 passes, that is, is good in all of the 

set inspection items.  In the processed groove eval uating 

step ST17, the control unit 60 can give a notificat ion to 
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the operator by displaying this “good” determinatio n on 

the display unit 61, for example. 

        The wafer processing method according to th e first 

embodiment has a configuration as described above.  Thus, 

the evaluation region setting step ST13 detects a 

position in which no metallic pattern 208 is formed  on 

planned dividing lines 202 and sets the position as  an 

evaluation region 210 for evaluating the quality of  a cut 

groove 400 as a processed groove, and the pattern r egion 

detecting step ST14 detects a period and positional  

information in which a substantially identical imag e 

appears in an imaged image and detects a pattern re gion 

corresponding to one reticle.  Therefore, the wafer  

processing method according to the first embodiment  has 

an action and an effect of being able to deploy the  

evaluation region 210 set in a region in which no 

metallic pattern 208 is formed in the evaluation re gion 

setting step ST13 onto the surface 201 of the wafer  200 

in the evaluation region deploying step ST15, on th e 

basis of the period and the positional information 250 of 

the pattern region detected in the pattern region 

detecting step ST14, and thereby set new evaluation  

regions 212 in regions in which a metallic pattern 208 is 

similarly not formed, without forcing new registrat ion 
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work on the operator.  Specifically, the wafer proc essing 

method according to the first embodiment has an act ion 

and an effect in that the evaluation regions 210 an d 212 

in different pattern regions can be automatically s et in 

regions in which no metallic pattern 208 is formed when 

the operator sets only one evaluation region 210 in  a 

region in which no metallic pattern 208 is formed.  That 

is, the wafer processing method according to the fi rst 

embodiment has an action and an effect of being abl e to 

reduce the trouble of the work of registering posit ions 

in which there is no metallic pattern 208 such as a  TEG 

to perform what is generally called the kerf check for 

evaluating the quality of cut grooves 400.  In addi tion, 

the wafer processing method according to the first 

embodiment can thereby perform the kerf check while  

avoiding metallic patterns 208 such as TEGs more re liably 

than in the past and can therefore stabilize the ke rf 

check. 

        In the wafer processing method according to  the 

first embodiment, a plurality of planned dividing l ines 

202 are formed in the first direction (X-axis direc tion) 

and the second direction (Y-axis direction) interse cting 

the first direction (X-axis direction), and the pat tern 

region detecting step ST14 is performed in both the  first 
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direction (X-axis direction) and the second directi on (Y-

axis direction).  The wafer processing method accor ding to 

the first embodiment therefore detects the period o f 

pattern regions in both the first direction (X-axis  

direction) and the second direction (Y-axis directi on), 

and thus has an action and an effect of being able to 

deploy the evaluation region 210 into evaluation re gions 

212 in both the first direction (X-axis direction) and 

the second direction (Y-axis direction) in the eval uation 

region deploying step ST15. 

[Modifications] 

        A wafer processing method according to a 

modification of the first embodiment of the present  

invention will be described with reference to drawi ngs.  

FIG. 13 is a flowchart illustrating an example of a  flow 

of the wafer processing method according to the 

modification of the first embodiment.  In FIG. 13, same 

parts as in the first embodiment are identified by the 

same reference numerals, and description thereof wi ll be 

omitted. 

        The wafer processing method according to th e 

modification of the first embodiment is obtained by  

interchanging the execution order of the evaluation  

region setting step ST13 and the pattern region det ecting 
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step ST14 in the wafer processing method according to the 

first embodiment.  The other configuration of the w afer 

processing method according to the modification of the 

first embodiment is the same as that of the wafer 

processing method according to the first embodiment .  In 

the wafer processing method according to the modifi cation 

of the first embodiment, after the alignment and th e 

imaging step ST12, the control unit 60 performs the  

pattern region detecting step ST14, and in the eval uation 

region setting step ST13 performed after the patter n 

region detecting step ST14, the control unit 60 set s a 

part of a region in which no metallic pattern 208 i s 

formed as in the first embodiment in a pattern regi on 

corresponding to one period, as an evaluation regio n 210 

for evaluating the quality of a cut groove 400 as a  

processed groove.  In addition, in the wafer proces sing 

method according to the modification of the first 

embodiment, in a case where a plurality of evaluati on 

regions 210 are to be set, the plurality of evaluat ion 

regions 210 may be set from one pattern region, or may be 

set from two or more pattern regions. 

        The wafer processing method according to th e 

modification of the first embodiment can be process ed by 

receiving also an input of a reference pattern regi on 310 
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as the evaluation region 210 is input in the evalua tion 

region setting step ST13.  That is, in the wafer 

processing method according to the modification of the 

first embodiment, the evaluation region 210 whose s etting 

input is received in the evaluation region setting step 

ST13 can be processed as a setting input of the 

evaluation region 210 in the reference pattern regi on 

310. 

        The wafer processing method according to th e 

modification of the first embodiment has a configur ation 

as described above.  Thus, because the wafer proces sing 

method according to the modification of the first 

embodiment is obtained by interchanging the executi on 

order of the evaluation region setting step ST13 an d the 

pattern region detecting step ST14 in the wafer 

processing method according to the first embodiment , the 

wafer processing method according to the modificati on of 

the first embodiment has an action and an effect si milar 

to those of the wafer processing method according t o the 

first embodiment. 

[Second Embodiment] 

        A wafer processing method according to a se cond 

embodiment of the present invention will be describ ed 

with reference to drawings.  FIG. 14 is a block dia gram 
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illustrating an example of a configuration of princ ipal 

parts of a laser processing apparatus 501 that perf orms 

the wafer processing method according to the second  

embodiment.  FIG. 15 is a diagram illustrating an e xample 

of a processing step ST16 in the wafer processing m ethod 

according to the second embodiment.  FIG. 16 is a d iagram 

illustrating an example of a processed groove evalu ating 

step ST17 in the wafer processing method according to the 

second embodiment.  In FIG. 14, FIG. 15, and FIG. 1 6, same 

parts as in the first embodiment are identified by the 

same reference numerals, and description thereof wi ll be 

omitted. 

        As depicted in FIG. 14, the laser processin g 

apparatus 501 is obtained by changing the processin g unit 

20 and the imaging unit 30 in the processing appara tus 1 

to a laser processing unit 520 and accordingly chan ging 

the functions of the inspecting section 40, the rec ording 

section 50, and the control unit 60 to laser proces sing 

and kerf navigation specifications.  The other 

configuration of the laser processing apparatus 501  is 

similar to that of the processing apparatus 1.  A 

workpiece of the laser processing apparatus 501 is the 

wafer 200, as with the workpiece of the processing 

apparatus 1. 
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        As depicted in FIG. 14, FIG. 15, and FIG. 1 6, the 

laser processing apparatus 501 is a laser processin g 

apparatus that laser-processes the wafer 200 by 

irradiating the wafer 200 with a laser (laser beam)  600, 

carries out what is generally called kerf navigatio n, 

which images a predetermined region of the wafer 20 0 

during the laser processing and emitted light 800 

generated by the laser irradiation, and determines the 

quality of processing conditions. 

        The laser processing unit 520 forms a laser -

processed groove 700 (see FIG. 16) by processing al ong a 

planned dividing line 202 the wafer 200 held on the  

holding table 10.  The irradiation position of the laser 

600 of the laser processing unit 520 is disposed so  as to 

be movable in the Y-axis direction by the Y-axis mo ving 

unit 72 and movable in the Z-axis direction by the Z-axis 

moving units 73 with respect to the wafer 200 held on the 

holding table 10.  On the other hand, the holding t able 10 

is disposed so as to be movable in the X-axis direc tion 

by the X-axis moving unit 71 with respect to the 

irradiation position of the laser 600 of the laser 

processing unit 520. 

        As depicted in FIG. 14, the laser processin g unit 

520 includes a laser oscillating unit 521, a conden ser 



53 

522, a dichroic mirror 523, a strobe light irradiat ing 

unit 524, a beam splitter 525, and an imaging unit 526. 

        The laser oscillating unit 521 includes a l aser 

oscillator and a repetition frequency setting unit that 

are not depicted.  The laser oscillator of the lase r 

oscillating unit 521 is an apparatus that oscillate s the 

laser 600 having a predetermined wavelength.  Used as a 

suitable laser oscillator in the second embodiment is a 

laser oscillator that oscillates a laser having a 

wavelength of approximately 1 µm by pumping a crystal 

such as yttrium aluminum garnet (YAG) doped with 

neodymium (Nd) ions or the like by a laser diode (L D).  

The repetition frequency setting unit of the laser 

oscillating unit 521 is a functional unit that sets  the 

repetition frequency of the laser oscillated by the  

oscillator.  Used as a suitable repetition frequenc y 

setting unit in the second embodiment is a repetiti on 

frequency setting unit that sets the repetition fre quency 

twofold and, on the basis of the above-described la ser 

having the wavelength of approximately 1 µm, oscillates 

the laser 600 having a wavelength of approximately 514 

nm, which represents a doubled wave of the laser ha ving 

the wavelength of approximately 1 µm.  The laser 

oscillating unit 521 in the second embodiment is 
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controlled by the control unit 60 and oscillates th e 

laser 600 as a pulsed laser beam having a repetitio n 

frequency of 50 to 200 kHz both inclusive, an avera ge 

power of 0.1 to 2.0 W both inclusive, and a pulse w idth 

of 20 ps or less. 

        The condenser 522 is an optical apparatus t hat 

condenses the laser 600 oscillated from the laser 

oscillating unit 521 and applies the laser 600 to t he 

wafer 200 held on the holding table 10.  A condensi ng 

lens, for example, is suitably used as the condense r 522. 

        The dichroic mirror 523 is an optical appar atus 

that reflects light of frequencies at and in the vi cinity 

of that of the laser 600 oscillated from the laser 

oscillating unit 521 and transmits light of other 

frequencies.  The dichroic mirror 523 reflects the laser 

600 oscillated from the laser oscillating unit 521 and 

guides the laser 600 to the condenser 522.  The dic hroic 

mirror 523 transmits strobe light 650 emitted by th e 

strobe light irradiating unit 524 and guides the st robe 

light 650 to the condenser 522.  The dichroic mirro r 523 

transmits emitted light 800 from the wafer 200 held  on 

the holding table 10 and guides the emitted light 8 00 to 

the beam splitter 525. 

        The strobe light irradiating unit 524 inclu des an 
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unillustrated strobe light source and an unillustra ted 

optical system.  The strobe light source of the str obe 

light irradiating unit 524 is an apparatus that emi ts 

predetermined strobe light 650.  In the second embo diment, 

a xenon flash lamp that emits predetermined white l ight 

is used as a suitable strobe light source.  The opt ical 

system of the strobe light irradiating unit 524 gui des 

the strobe light 650 emitted by the strobe light so urce 

to the beam splitter 525.  An optical system in whi ch an 

optical diaphragm, a condensing lens, and a directi on 

changing mirror are arranged in order from the stro be 

light source side is used as a suitable optical sys tem. 

        The beam splitter 525 transmits the strobe light 

650 emitted by the strobe light irradiating unit 52 4 and 

guides the strobe light 650 to the dichroic mirror 523.  

The beam splitter 525 reflects the emitted light 80 0 of 

laser plasma generated on the surface 201 side of t he 

wafer 200 by the application of the laser 600 and g uides 

the emitted light 800 to the imaging unit 526. 

        The imaging unit 526 includes an unillustra ted 

group lens and an unillustrated imaging element.  T he 

group lens of the imaging unit 526 is an optical sy stem 

formed by arranging an aberration correcting lens a nd an 

image forming lens in this order.  The imaging elem ent of 
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the imaging unit 526 is an element that images an i mage 

captured by the group lens.  An imaging element sim ilar to 

the imaging element used in the imaging unit 30 acc ording 

to the first embodiment is used as a suitable imagi ng 

element. 

        As with the imaging unit 30 according to th e first 

embodiment, the imaging unit 526 photographs the su rface 

201 of the wafer 200 held on the holding surface 11  of 

the holding table 10 and images a planned dividing line 

202 of the wafer 200 yet to be subjected to laser 

processing which wafer is held on the holding table  10 

and a laser-processed groove 700 as a processing tr ace in 

the wafer 200 subjected to the laser processing.  A n 

imaging region of the imaging unit 526 moves integr ally 

with the irradiation position of the laser 600 of t he 

laser processing unit 520. 

        In a case where the imaging unit 526 perfor ms 

imaging while the laser 600 oscillated by the laser  

oscillating unit 521 and the strobe light 650 emitt ed by 

the strobe light irradiating unit 524 are applied, the 

imaging unit 526 images the emitted light 800 of la ser 

plasma generated by the application of the laser 60 0 in 

addition to the surface 201 of the wafer 200.  The imaging 

unit 526 obtains an image for carrying out what is 
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generally called kerf navigation, which determines the 

quality of the laser processing, by imaging the sur face 

201 of the wafer 200 and the emitted light 800 of l aser 

plasma in a predetermined region during the laser 

processing, and outputs the obtained image to the c ontrol 

unit 60. 

        The inspecting section 40 is a functional s ection 

that detects a laser-processed groove 700 as a proc essing 

trace formed by the laser processing unit 520 and t he 

emitted light 800 of laser plasma generated during the 

laser processing from the image obtained by photogr aphing 

a planned dividing line 202 during the laser proces sing 

and inspects the quality of processing conditions o f the 

laser processing in predetermined inspection items.  

        The wafer processing method according to th e second 

embodiment is obtained by changing the processing s tep 

ST16 and the processed groove evaluating step ST17 in the 

wafer processing method according to the first 

embodiment. 

        As depicted in FIG. 15, in the processing s tep ST16 

in the wafer processing method according to the sec ond 

embodiment, the control unit 60 applies the laser 6 00 to 

the surface 201 of the wafer 200 by the laser proce ssing 

unit 520 in a holding state similar to that when th e 
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processing step ST16 according to the first embodim ent is 

performed.  In the processing step ST16 according t o the 

second embodiment, then, the control unit 60 perfor ms the 

laser processing from the surface 201 side of the w afer 

200 along the planned dividing lines 202 by process ing-

feeding, indexing-feeding, and cutting-feeding the 

holding table 10 or the irradiation position of the  laser 

600 of the laser processing unit 520 by the X-axis moving 

unit 71, the Y-axis moving unit 72, and the Z-axis moving 

units 73 in a state in which the control unit 60 ap plies 

the laser 600.  In the processing step ST16, laser-

processed grooves 700 are formed on the surface 201  side 

of the wafer 200 along the planned dividing lines 2 02 by 

such laser processing. 

        The processed groove evaluating step ST17 i n the 

wafer processing method according to the second 

embodiment is performed in parallel with the proces sing 

step ST16, that is, performed during the laser 

processing.  The processed groove evaluating step S T17 

according to the second embodiment is a step of ima ging 

evaluation regions 210 and 212 and the emitted ligh t 800 

of laser plasma generated by the application of the  laser 

600, during the processing of the evaluation region s 210 

and 212, and determining the quality of processing 
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conditions. 

        An example of the processed groove evaluati ng step 

ST17 in the wafer processing method according to th e 

second embodiment will be described by illustrating  an 

inspection screen 900 in one evaluation region 212 as in 

the first embodiment.  As depicted in FIG. 16, the 

inspection screen 900 is obtained by imaging a plan ned 

dividing line 202 in the evaluation region 212, a f ormed 

laser-processed groove 700, and the emitted light 8 00 of 

laser plasma.  The emitted light 800 of laser plasm a is 

imaged at a front end part of the laser-processed g roove 

700. 

        As depicted in FIG. 16, the inspection scre en 900 

indicates a state in which the laser-processed groo ve 700 

is not included within the width 202-1 of the plann ed 

dividing line 202, a center line 702 of the laser-

processed groove 700 has a large offset 703 in a wi dth 

direction with respect to the center line 202-2 of the 

planned dividing line 202, and the position of an e dge of 

the laser-processed groove 700 is displaced by more  than 

a threshold value.  In addition, the inspection scr een 900 

indicates a state in which a width 701 of the laser -

processed groove 700 is not too small and no chippi ng has 

occurred so that the chipping size is naturally not  
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larger than a threshold value.  Thus, in the proces sed 

groove evaluating step ST17, the control unit 60 

determines by the inspecting section 40 that, in th e 

evaluation region 212, the laser-processed groove 7 00 

does not pass, that is, fails in a part of the set 

inspection items. 

        The wafer processing method according to th e second 

embodiment has a configuration as described above a nd 

therefore performs what is generally called kerf 

navigation in place of what is generally called the  kerf 

check in the wafer processing method according to t he 

first embodiment.  However, the wafer processing me thod 

according to the second embodiment has the evaluati on 

region setting step ST13 and the pattern region det ecting 

step ST14 similar to those of the wafer processing method 

according to the first embodiment, and therefore, h as 

actions and effects similar to those of the wafer 

processing method according to the first embodiment .  That 

is, the wafer processing method according to the se cond 

embodiment has an action and an effect of being abl e to 

reduce the trouble of the work of registering posit ions 

in which there is no metallic pattern 208 such as a  TEG 

to perform what is generally called the kerf naviga tion 

for evaluating the quality of the laser-processed g roove 
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700.  In addition, the wafer processing method acco rding 

to the second embodiment can thereby perform the ke rf 

navigation while avoiding metallic patterns 208 suc h as 

TEGs more reliably than in the past and can therefo re 

stabilize the kerf navigation. 

        As in the modification applicable in the wa fer 

processing method according to the first embodiment , the 

wafer processing method according to the second 

embodiment is susceptible of a modification in whic h the 

execution order of the evaluation region setting st ep 

ST13 and the pattern region detecting step ST14 is 

interchanged.  In a wafer processing method accordi ng to 

the modification of the present second embodiment, the 

pattern region detecting step ST14 is performed, an d in 

the evaluation region setting step ST13 performed a fter 

the pattern region detecting step ST14, a part of a  

region in which no metallic pattern 208 is formed a s in 

the second embodiment in a pattern region is set as  an 

evaluation region 210 for evaluating the quality of  a 

laser-processed groove 700 as a processed groove. 

        The present invention is not limited to the  details 

of the above described preferred embodiments.  The scope 

of the invention is defined by the appended claims and 

all changes and modifications as fall within the 
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equivalence of the scope of the claims are therefor e to 

be embraced by the invention. 
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WHAT IS CLAIMED IS: 

        1.  A method of processing a wafer having a  

plurality of identical pattern regions periodically  

formed on a top surface, the identical pattern regi ons 

each including a plurality of planned dividing line s 

intersecting each other and device regions demarcat ed by 

the plurality of planned dividing lines, the method  

comprising: 

        a holding step of holding an undersurface s ide of 

the wafer on a holding table; 

        an imaging step of imaging a plurality of p ositions 

on the top surface of the wafer while moving the ho lding 

table and an imaging unit relative to each other; 

        a pattern region detecting step of detectin g a 

period and positional information in which a 

substantially identical image appears in an imaged image 

and detecting the pattern region corresponding to o ne 

period; 

        an evaluation region setting step of detect ing a 

position in which no metallic pattern is formed on the 

planned dividing lines and setting the position as an 

evaluation region for evaluating quality of a proce ssed 

groove; 

        an evaluation region deploying step of reco rding a 
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position of the evaluation region in the pattern re gion 

and deploying the evaluation region at similar posi tions 

in different pattern regions; 

        a processing step of processing the wafer; and 

        a processed groove evaluating step of imagi ng 

processed grooves by imaging the evaluation region in at 

least two or more of the pattern regions, and deter mining 

the quality of the processed grooves. 

        2.  A method of processing a wafer having a  

plurality of identical pattern regions periodically  

formed on a top surface, the identical pattern regi ons 

each including a plurality of planned dividing line s 

intersecting each other and device regions demarcat ed by 

the plurality of planned dividing lines, the method  

comprising: 

        a holding step of holding an undersurface s ide of 

the wafer on a holding table; 

        an imaging step of imaging a plurality of p ositions 

on the top surface of the wafer while moving the ho lding 

table and an imaging unit relative to each other; 

a pattern region detecting step of detecting a 

period and positional information in which a 

substantially identical image appears in an imaged image 

and detecting the pattern region corresponding to o ne 
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period; 

        an evaluation region setting step of detect ing a 

position in which no metallic pattern is formed on the 

planned dividing lines and setting the position as an 

evaluation region for evaluating quality of a proce ssed 

groove; 

        an evaluation region deploying step of reco rding a 

position of the evaluation region in the pattern re gion 

and deploying the evaluation region at similar posi tions 

in different pattern regions; 

        a processing step of processing the wafer b y 

irradiating the wafer with a laser beam; and 

        a processed groove evaluating step of imagi ng the 

evaluation region and emitted light generated by 

application of the laser beam during processing of the 

evaluation region and determining quality of proces sing 

conditions. 

        3.  The wafer processing method according t o claim 

1, wherein 

        the plurality of planned dividing lines are  formed 

in a first direction and a second direction interse cting 

the first direction, and 

        the pattern region detecting step is perfor med in 

both the first direction and the second direction. 


