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PROCESSING APPARATUS 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a processi ng 

apparatus that processes a wafer on which a device is 

formed in each of regions marked out by plural plan ned 

dividing lines. 

Description of the Related Art 

        Device chips are mounted in pieces of elect rical 

equipment such as mobile phones and personal comput ers.  

The device chips are manufactured by cutting a wafe r on 

which a device such as an integrated circuit (IC) o r 

large scale integration (LSI) is formed in each of 

regions marked out by plural planned dividing lines  along 

each planned dividing line and dividing the wafer i nto 

plural device chips.  For the dividing of the wafer , a 

processing apparatus is used that includes a proces sing 

unit such as a cutting unit having a cutting blade (for 

example, refer to Japanese Patent Laid-open No. 200 0-

108119) or a laser irradiation unit that executes 

irradiation with a laser beam having such a wavelen gth as 

to be absorbed by the wafer (for example, refer to 

Japanese Patent Laid-open No. 2005-150523). 
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        The processing apparatus includes a chuck t able 

disposed under the processing unit.  A processing f eed 

unit that moves the chuck table along a processing feed 

direction (X-axis direction) is disposed under the chuck 

table.  Furthermore, an imaging unit for imaging a wafer 

held by the chuck table is disposed over the chuck table.  

In addition, the processing apparatus is equipped w ith a 

control unit that controls operation of the respect ive 

constituent elements such as the processing unit, t he 

chuck table, the processing feed unit, and the imag ing 

unit.  An operator inputs a predefined processing 

condition to the control unit and thereafter each w afer 

is processed along the planned dividing lines by th e 

processing unit. 

        In order to check whether the processing co ndition 

is appropriate, the operator takes out a wafer for which 

the processing has been actually executed along sev eral 

planned dividing lines from the processing apparatu s and 

observes plural places on the planned dividing line s by a 

microscope disposed outside the processing apparatu s 

(i.e. executes kerf check) in some cases.  By this 

observation, the operator checks whether or not the  width 

of a cut groove, the size and number of defects 

(chipping), deviation between the center line of th e cut 
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groove and the center line of the planned dividing line, 

and so forth fall within allowable ranges, for exam ple.  

If the deviation and so forth exceed the allowable range, 

the operator corrects the processing condition as 

appropriate.  Then, the wafer returned to the proce ssing 

apparatus is processed under the processing conditi on 

after the correction. 

 

SUMMARY OF THE INVENTION 

        However, if the wafer is taken out from the  

processing apparatus every time the processing cond ition 

is checked by the microscope, there are a risk that  the 

wafer breaks in conveyance and a risk that a foreig n 

matter or the like adheres to the wafer and the waf er is 

contaminated.  The present invention is made in vie w of 

this problem and intends to provide a processing 

apparatus that allows an operator to determine whet her or 

not a processing condition is appropriate without t aking 

out the wafer from the processing apparatus. 

        In accordance with an aspect of the present  

invention, there is provided a processing apparatus  that 

processes a wafer on which a device is formed in ea ch of 

a plurality of regions marked out by a plurality of  

planned dividing lines set on a front surface side.   The 
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processing apparatus includes a cassette table on w hich a 

cassette that houses a plurality of wafers is place d, a 

chuck table that holds the wafer carried out from t he 

cassette placed on the cassette table, and a proces sing 

unit that executes processing for a region correspo nding 

to the planned dividing line of the wafer held by t he 

chuck table.  The processing apparatus includes als o a 

processing feed unit that executes processing feed of the 

chuck table and the processing unit relatively, an 

imaging unit that images the wafer held by the chuc k 

table, and a control unit that controls the process ing 

unit, the processing feed unit, and the imaging uni t.  The 

control unit includes a control section that positi ons 

the chuck table directly under the imaging unit by 

actuating the processing feed unit to relatively mo ve the 

chuck table and causes the imaging unit to image th e 

wafer after the processing unit has processed regio ns 

corresponding to all of the planned dividing lines of the 

wafer held by the chuck table.  The control unit in cludes 

also a report creating section that derives informa tion 

relating to a processing state in each area on the basis 

of images obtained by individually imaging two or m ore 

different areas in the regions corresponding to all  of 

the planned dividing lines along which the processi ng has 
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been executed and creates a report in which the 

information and the images are recorded. 

        Preferably, the report creating section cre ates the 

report for a wafer for which the processing has bee n 

executed first in the plurality of wafers housed in  the 

cassette. 

        Furthermore, preferably, the information re lating 

to the processing state includes the width of a gro ove 

formed in the region corresponding to the planned 

dividing line, the state of a defect formed at the 

groove, and the amount of deviation of the groove f rom a 

center line of the planned dividing line. 

        Moreover, preferably, the processing appara tus 

further includes a display unit that displays conte nt of 

the report. 

        Furthermore, preferably, the control unit f urther 

includes an arrangement deciding section that decid es an 

arrangement of the two or more different areas if t he 

number of the two or more different areas imaged by  the 

imaging unit is specified. 

        Moreover, preferably, the processing unit i s either 

a cutting unit including a cutting blade rotatably or a 

laser beam irradiation unit including a light colle ctor 

that collects a laser beam. 



6 

        The control unit of the processing apparatu s 

according to the aspect of the present invention ha s the 

control section and the report creating section.  A fter 

the processing unit has processed the regions 

corresponding to all of the planned dividing lines of the 

wafer held by the chuck table, the control section 

positions the chuck table directly under the imagin g unit 

by actuating the processing feed unit to relatively  move 

the chuck table and causes the imaging unit to imag e the 

wafer.  Furthermore, the report creating section de rives 

the information relating to the processing state in  each 

area on the basis of the images obtained by individ ually 

imaging the two or more different areas in the regi ons 

corresponding to all of the planned dividing lines along 

which the processing has been executed and creates the 

report in which the information and the images are 

recorded.  By referring to this report, the operato r can 

check whether or not the processing condition is 

appropriate without taking out the wafer from the 

processing apparatus.  Therefore, the risk of break age, 

contamination, and so forth of the wafer due to tak ing 

out the wafer from the processing apparatus can be 

eliminated. 

        The above and other objects, features and 
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advantages of the present invention and the manner of 

realizing them will become more apparent, and the 

invention itself will best be understood from a stu dy of 

the following description and appended claims with 

reference to the attached drawings showing some pre ferred 

embodiments of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is a perspective view of a cutting 

apparatus; 

        FIG. 2 is a perspective view of a frame uni t; 

        FIG. 3 is a diagram illustrating how a fron t 

surface side of a wafer is imaged; 

        FIG. 4 is a diagram illustrating each inspe ction 

region; 

        FIG. 5 is a diagram illustrating an image t hat 

depicts one example of a report; 

        FIG. 6 is a perspective view of a laser pro cessing 

apparatus according to a second embodiment; 

        FIG. 7A is a diagram illustrating an exampl e in 

which inspection regions located at an end part are  

located outside relative to a circumference of the wafer; 

and 

        FIG. 7B is a diagram illustrating an arrang ement of 
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the inspection regions after correction. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

        Embodiments according to an aspect of the p resent 

invention will be described with reference to the 

accompanying drawings.  FIG. 1 is a perspective vie w of a 

cutting apparatus (processing apparatus) 2.  Incide ntally, 

in FIG. 1, part of constituent elements of the cutt ing 

apparatus 2 is illustrated as functional blocks.  

Furthermore, hereinafter, an X-axis direction (proc essing 

feed direction), a Y-axis direction (indexing feed 

direction), and a Z-axis direction (height directio n) are 

directions orthogonal to each other. 

        An operation panel 4 is disposed on the fro nt 

surface side of the cutting apparatus 2.  An operat or can 

set a processing condition and so forth for the cut ting 

apparatus 2 by executing predetermined input throug h the 

operation panel 4, for example.  A monitor (display  unit) 

6 is disposed on the side surface of the cutting 

apparatus 2 on the front surface side.  On the moni tor 6, 

a guide screen that guides the operator in operatio n, an 

image obtained by imaging by an imaging unit 24 to be 

described later, the content of a report to be desc ribed 

later, and so forth are displayed.  Incidentally, t he 
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monitor 6 may be a touch panel that functions also as the 

operation panel 4.  In this case, the operation pan el 4 

may be omitted. 

        In the cutting apparatus 2, a wafer 11 (see  FIG. 2) 

formed of a semiconductor material such as silicon is cut 

(processed).  As illustrated in FIG. 2, plural plan ned 

dividing lines (streets) 13 are set in a lattice ma nner 

on the side of a front surface 11a of the wafer 11.   A 

device 15 such as an IC or LSI is formed in each of  

regions marked out by the plural planned dividing l ines 

13. 

        A circular adhesive tape (dicing tape 17) f ormed of 

a resin is stuck to the side of a back surface 11b of the 

wafer 11.  The diameter of the dicing tape 17 is la rger 

than that of the wafer 11.  The wafer 11 is stuck t o the 

central part of the dicing tape 17 and one surface of an 

annular frame 19 formed of a metal is stuck to the 

peripheral part of the dicing tape 17.  The wafer 1 1, the 

dicing tape 17, and the frame 19 configure a frame unit 

21.  FIG. 2 is a perspective view of the frame unit  21.  

Plural (for example, 25) frame units 21 are conveye d to 

the cutting apparatus 2 in the state of being house d in 

one cassette 8 (see FIG. 1). 

        Referring back to FIG. 1, other constituent  
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elements of the cutting apparatus 2 will be describ ed.  

The cutting apparatus 2 has a cassette table 10 wit h a 

rectangular plate shape.  The above-described casse tte 8 

is placed on the cassette table 10.  A cassette ele vator 

12 that can move the cassette table 10 up and down is 

joined to the lower side of the cassette table 10.  A 

push-pull arm 14 is disposed on the rear side of th e 

cassette table 10.  The push-pull arm 14 carries ou t (pull 

out) the wafer 11 before cutting from the cassette 8 in 

the state in which the push-pull arm 14 grips the f rame 

19 of the frame unit 21.  Furthermore, it is also p ossible 

for the push-pull arm 14 to carry in the wafer 11 a fter 

cutting to the cassette 8 by pushing the frame 19. 

        A pair of positioning members (guide rails)  16 are 

disposed at both sides of the movement path of the push-

pull arm 14.  The pair of positioning members 16 ad just 

the position of the frame unit 21 in the X-axis 

direction.  Near the pair of positioning members 16 , a 

first conveying unit 18 that conveys the frame unit  21 

from the pair of positioning members 16 is disposed .  The 

first conveying unit 18 has an arm, a suction adhes ion 

mechanism disposed on one end side of the arm, and a 

pivot mechanism disposed on the other end side of t he 

arm.  The first conveying unit 18 conveys the frame  unit 
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21 by rotating the arm by a predetermined angle by the 

pivot mechanism in the state in which suction adhes ion of 

the frame 19 by the suction adhesion mechanism is 

executed. 

        The first conveying unit 18 conveys the fra me unit 

21 to a chuck table 20 moved to the region closest to the 

cassette table 10 in the X-axis direction.  A porou s plate 

with a circular disc shape is fixed to the upper su rface 

side of the chuck table 20.  One end of a flow path  (not 

illustrated) formed inside the chuck table 20 is 

connected to the lower surface side of the porous p late 

and a suction source (not illustrated) such as an e jector 

is connected to the other end of this flow path. 

        When the suction source is operated, a nega tive 

pressure is generated for the upper surface of the porous 

plate and the upper surface of the chuck table 20 

functions as a holding surface 20a that sucks and h olds 

the frame unit 21.  The side of the dicing tape 17 of the 

frame unit 21 is held by the holding surface 20a in  such 

a manner that the side of the front surface 11a of the 

wafer 11 is exposed.  Plural clamp units 20b for fi xing 

the frame 19 are disposed at the peripheral part of  the 

chuck table 20.  Furthermore, a θ table (not illustrated) 

that rotates the chuck table 20 around a predetermi ned 
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rotation axis is joined to the lower side of the ch uck 

table 20. 

        A processing feed unit 22 that moves the ch uck 

table 20 along the X-axis direction is joined to th e 

lower side of the θ table.  Incidentally, in FIG. 1, the 

outline of the position of the processing feed unit  22 is 

depicted and a specific shape is not illustrated.  The 

processing feed unit 22 has an X-axis moving table (not 

illustrated) that supports the θ table.  The X-axis moving 

table is disposed in a slidable manner on a pair of  X-

axis guide rails (not illustrated) parallel to the X-axis 

direction. 

        A ball screw (not illustrated) is disposed along 

the X-axis direction between the pair of X-axis gui de 

rails.  A pulse motor (not illustrated) for rotatin g the 

ball screw is joined to one end of the ball screw.  

Furthermore, a nut part (not illustrated) is dispos ed on 

the lower surface of the X-axis moving table and th is nut 

part is joined to the ball screw in a rotatable man ner.  

When the pulse motor is driven, the chuck table 20 moves 

along the X-axis direction together with the X-axis  

moving table and so forth. 

        Above the movement path of the chuck table 20, the 

imaging unit 24 is disposed in such a manner as to be 
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capable of facing the holding surface 20a.  The ima ging 

unit 24 includes a camera including a predetermined  

optical system and an imaging element such as a cha rge 

coupled device (CCD) image sensor or a complementar y 

metal-oxide semiconductor (CMOS) image sensor and, for 

example, images the side of the front surface 11a o f the 

wafer 11 held by the holding surface 20a to acquire  an 

image.  The acquired image is displayed on the moni tor 6, 

for example.  A cutting unit (processing unit) 26 i s 

disposed on one side relative to the imaging unit 2 4 in 

the X-axis direction.  The cutting unit 26 has a sp indle 

(not illustrated) that is disposed along the Y-axis  

direction and has a circular column shape.  A cutti ng 

blade 26a having a circular annular cutting edge is  

mounted to one end part of the spindle.  Furthermor e, a 

rotational drive source such as a motor is joined t o the 

other end side of the spindle.  When the rotational  drive 

source is operated, the cutting blade 26a rotates a t high 

speed. 

        Here, a cutting method of the wafer 11 with  use of 

the cutting unit 26 will be described.  In the case  of 

cutting the wafer 11, first, the side of the back s urface 

11b of the wafer 11 (i.e. dicing tape 17) is held b y the 

holding surface 20a in such a manner that the front  
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surface 11a is exposed, and the frame 19 is fixed b y the 

plural clamp units 20b.  Subsequently, the side of the 

front surface 11a of the wafer 11 is imaged by the 

imaging unit 24 and image processing such as patter n 

matching is executed for an image obtained by the i maging 

to detect the coordinates of a predetermined alignm ent 

mark.  Thereby, the position of the planned dividin g line 

13 separated from the coordinates of the alignment mark 

by a predetermined distance is identified. 

        Next, the cutting blade 26a is positioned a bove an 

extended line of one planned dividing line 13.  

Thereafter, the lower end of the cutting blade 26a 

rotated is positioned between the back surface 11b of the 

wafer 11 and the holding surface 20a.  Then, the wa fer 11 

and the chuck table 20 are relatively moved along t he X-

axis direction by executing processing feed of the chuck 

table 20 by the processing feed unit 22.  Thereby, a 

region corresponding to the one planned dividing li ne 13 

is cut (processed) and a cut groove 13a is formed ( see 

FIG. 3). 

        After the wafer 11 is cut along the one pla nned 

dividing line 13, the cutting unit 26 is moved alon g the 

Y-axis direction and the cutting blade 26a is posit ioned 

above an extended line of another planned dividing line 
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13 adjacent to the one planned dividing line 13 in the Y-

axis direction.  Then, the wafer 11 is cut along th e other 

planned dividing line 13.  Similarly, the wafer 11 is cut 

along the remaining planned dividing lines 13.  Aft er the 

wafer 11 is cut along all planned dividing lines 13  along 

the X-axis direction, the wafer 11 is rotated by 90  

degrees by the θ table. 

        Thereafter, the wafer 11 is cut along all p lanned 

dividing lines 13 along the X-axis direction.  When  the 

cut grooves 13a have been formed in regions corresp onding 

to all planned dividing lines 13 set in a lattice m anner 

in this manner, the cutting is ended.  The frame un it 21 

after the end of the cutting is conveyed from the c huck 

table 20 to a spinner cleaning unit 30 located on t he 

rear side of the chuck table 20 by a second conveyi ng 

unit 28.  In the spinner cleaning unit 30, the fram e unit 

21 is subjected to spin cleaning and spin drying.  The 

frame unit 21 for which the spin cleaning and the s pin 

drying have been executed by the spinner cleaning u nit 30 

is carried into the cassette 8 by the first conveyi ng 

unit 18, the positioning members 16, the push-pull arm 

14, and so forth.  Next, a control unit 32 that con trols 

operation of the cutting apparatus 2 will be descri bed. 

        The control unit 32 controls operation of t he 
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cassette elevator 12, the push-pull arm 14, the 

positioning members 16, the chuck table 20, the 

processing feed unit 22, the imaging unit 24, the c utting 

unit 26, the second conveying unit 28, the spinner 

cleaning unit 30, and so forth.  For example, the c ontrol 

unit 32 is configured by a computer including a 

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

a main storing unit such as a dynamic random access  

memory (DRAM), and an auxiliary storing unit such a s 

flash memory and hard disk drive.  Functions of the  

control unit 32 are implemented by causing the proc essing 

unit and so forth to operate according to software that 

is stored in the auxiliary storing unit and include s a 

predetermined program. 

        The control unit 32 includes a control sect ion 34 

configured by a program, for example.  The control section 

34 controls operation of a solenoid valve (not 

illustrated) disposed between one end and the other  end 

of the flow path formed inside the chuck table 20, for 

example.  When the solenoid valve is set to the ope n 

state, a negative pressure is generated for the hol ding 

surface 20a.  When the solenoid valve is set to the  closed 

state, the negative pressure of the holding surface  20a 

disappears.  Furthermore, the control section 34 co ntrols 
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operation of the rotational drive source of the cut ting 

unit 26, for example. 

        After all planned dividing lines 13 are cut  by the 

cutting unit 26 in accordance with the above-descri bed 

cutting method of the wafer 11, the control section  34 

controls the pulse motor of the processing feed uni t 22 

to position the chuck table 20 directly under the i maging 

unit 24.  Thereafter, the control section 34 causes  the 

imaging unit 24 to operate and causes the imaging u nit 24 

to image the side of the front surface 11a of the w afer 

11.  FIG. 3 is a diagram illustrating how the side of the 

front surface 11a of the wafer 11 is imaged. 

        The imaging unit 24 images the whole of the  side of 

the front surface 11a of the wafer 11.  In addition , the 

imaging unit 24 individually images predefined two or 

more inspection regions (areas) in such a manner th at the 

inspection regions are enlarged relative to the who le 

image of the wafer 11.  The imaging unit 24 of the present 

embodiment images seven inspection regions that exi st at 

positions different from each other.  FIG. 4 is a d iagram 

illustrating each inspection region.  Incidentally,  in the 

present embodiment, the horizontal direction illust rated 

in FIG. 4 is referred to as a channel 1 (CH1) direc tion 

and the vertical direction illustrated in FIG. 4 is  
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referred to as a channel 2 (CH2) direction. 

        Each inspection region includes a predeterm ined 

range centered at the intersection of the planned 

dividing lines 13 of the CH1 direction and the CH2 

direction.  As illustrated in the image of inspecti on 

region A, defects (chipping) 13b are generated at e ach of 

a cut groove 13a 1 along the CH1 direction and a cut groove 

13a 2 along the CH2 direction.  In inspection region A, the 

center line of the cut groove 13a 1 of the CH1 direction 

deviates rearward from the center line of the plann ed 

dividing line 13 of the CH1 direction.  The center line of 

the cut groove 13a 1 is the straight line that passes 

through the central position of the width in the CH 2 

direction regarding the cut groove 13a 1 and is parallel to 

the CH1 direction.  Furthermore, the center line of  the 

planned dividing line 13 of the CH1 direction is th e 

straight line that passes through the central posit ion of 

the width in the CH2 direction regarding the planne d 

dividing line 13 of the CH1 direction and is parall el to 

the CH1 direction. 

        Inspection region B is located on the right  side 

relative to inspection region A in the CH1 directio n and 

exists at the same position as inspection region A in the 

CH2 direction.  In inspection region B, the center line of 
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the cut groove 13a 2 of the CH2 direction deviates leftward 

from the center line of the planned dividing line 1 3 of 

the CH2 direction.  The center line of the cut groo ve 13a 2 

is the straight line that passes through the centra l 

position of the width in the CH1 direction regardin g the 

cut groove 13a 2 and is parallel to the CH2 direction.  

Furthermore, the center line of the planned dividin g line 

13 of the CH2 direction is the straight line that p asses 

through the central position of the width in the CH 1 

direction regarding the planned dividing line 13 of  the 

CH2 direction and is parallel to the CH2 direction.   In 

inspection region B, similarly to inspection region  A, 

the center line of the cut groove 13a 1 of the CH1 

direction deviates rearward from the center line of  the 

planned dividing line 13 of the CH1 direction.  

Incidentally, the defect 13b is not generated at th e cut 

groove 13a 1 of the CH1 direction. 

        Inspection region C is located on the left side 

relative to inspection region A in the CH1 directio n and 

is located on the front side relative to inspection  

region A in the CH2 direction.  In inspection regio n C, 

the center line of the cut groove 13a 1 of the CH1 

direction deviates rearward from the center line of  the 

planned dividing line 13 of the CH1 direction, and the 
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center line of the cut groove 13a 2 of the CH2 direction 

deviates rightward from the center line of the plan ned 

dividing line 13 of the CH2 direction.  Inspection region 

D is located at substantially the center of the fro nt 

surface 11a.  Inspection region D is located betwee n 

inspection regions A and B in the CH1 direction and  

exists at the same position as inspection region C in the 

CH2 direction.  Also, in inspection region D, the c enter 

line of the cut groove 13a 1 of the CH1 direction deviates 

rearward from the center line of the planned dividi ng 

line 13 of the CH1 direction. 

        Inspection region E is located on the right  side 

relative to inspection region B in the CH1 directio n and 

exists at the same position as inspection regions C  and D 

in the CH2 direction.  Also, in inspection region E , the 

center line of the cut groove 13a 1 of the CH1 direction 

deviates rearward from the center line of the plann ed 

dividing line 13 of the CH1 direction.  Inspection region 

F exists at the same position as inspection region A in 

the CH1 direction and exists on the front side rela tive 

to inspection region C in the CH2 direction.  In 

inspection region F, the center line of the cut gro ove 

13a 1 of the CH1 direction deviates rearward from the 

center line of the planned dividing line 13 of the CH1 
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direction. 

        Inspection region G exists at the same posi tion as 

inspection region B in the CH1 direction and exists  at 

the same position as inspection region F in the CH2  

direction.  In inspection region G, the center line  of the 

cut groove 13a 1 of the CH1 direction deviates rearward 

from the center line of the planned dividing line 1 3 of 

the CH1 direction, and the center line of the cut g roove 

13a 2 of the CH2 direction deviates leftward from the 

center line of the planned dividing line 13 of the CH2 

direction.  The arrangement of inspection regions A  to G 

is decided by an arrangement deciding section 36 th at is 

part of the control unit 32 if an operator specifie s the 

number of two or more different inspection regions 

(areas) imaged by the imaging unit 24.  The arrange ment 

deciding section 36 is configured by a program, for  

example. 

        The arrangement deciding section 36 sets th e 

coordinates of the intersection of the center line of the 

planned dividing line 13 of the CH1 direction and t he 

center line of the planned dividing line 13 of the CH2 

direction as the center coordinates of the inspecti on 

region.  The arrangement deciding section 36 decide s 

plural sets of the center coordinates of the inspec tion 
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regions according to the specified number of inspec tion 

regions. 

        For example, the arrangement deciding secti on 36 

employs each of one set of coordinates located at 

substantially the center of the front surface 11a a nd 

plural other sets of coordinates located around the  one 

set of coordinates in the coordinates of plural 

intersections as the center coordinates of the insp ection 

region.  For example, the arrangement deciding sect ion 36 

decides the arrangement of the center coordinates o f the 

inspection regions in such a manner that the center  

coordinates of at least two inspection regions are the 

same in the CH1 direction or the CH2 direction.  Af ter the 

arrangement of the center coordinates of the inspec tion 

regions is decided, ranges of a predetermined diame ter 

(for example, 200 µm to 300 µm) from the center 

coordinates of the respective inspection regions ar e 

imaged by the imaging unit 24.  Incidentally, the r ange 

imaged by the imaging unit 24 is not limited to the  

circular shape and may have an optional shape. 

        The control unit 32 further includes a repo rt 

creating section 38 that creates a report in which an 

image of each inspection region and information rel ating 

to the processing state of the wafer 11 in each 
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inspection region are recorded.  The report creatin g 

section 38 is configured by a program, for example,  and 

creates the report for the wafer 11 for which proce ssing 

has been executed first in plural wafers 11 housed in the 

cassette 8.  By referring to this report, the opera tor can 

check whether or not the processing condition is 

appropriate without taking out the wafer 11 from th e 

processing apparatus.  If the processing condition is 

inappropriate, the processing condition can be corr ected.  

Therefore, when the second and subsequent wafers 11  are 

processed, the wafers 11 can be processed under the  

corrected processing condition. 

        The information relating to the processing state 

includes the width of the cut groove 13a, the state  of 

the defect 13b formed at the cut groove 13a, and th e 

amount of deviation of the center line of the cut g roove 

13a from the center line of the planned dividing li ne 13.  

Incidentally, the width of the cut groove 13a 1 along the 

CH1 direction is the length of the cut groove 13a 1 in the 

CH2 direction and the width of the cut groove 13a 2 along 

the CH2 direction is the length of the cut groove 1 3a2 in 

the CH1 direction.  Furthermore, the state of the d efect 

13b formed at the cut groove 13a is the number of d efects 

13b and the size of the defect 13b, for example.  F or 
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example, the size of the defect 13b means the maxim um 

length of the defect 13b in the CH2 direction from the 

edge of the cut groove 13a 1 and the maximum length of the 

defect 13b in the CH1 direction from the edge of th e cut 

groove 13a 2. 

        The report of the present embodiment is dis played 

on the monitor 6 as an image.  FIG. 5 is an image 

illustrating one example of the report.  On the upp er 

right side of the report, the whole image of the si de of 

the front surface 11a of the wafer 11 is displayed.   In 

this whole image, positions corresponding to inspec tion 

regions A to G are depicted by circles.  A circle i n which 

the whole image is simplified is displayed under th e 

whole image of the wafer 11 and inspection regions A to G 

are illustrated in this circle.  An image of the 

inspection region is displayed on the left side of the 

whole image of the wafer 11.  In the example illust rated 

in FIG. 5, an image of inspection region D is displ ayed.  

Incidentally, the operator can select the displayed  image 

of the inspection region by specifying the desired 

inspection region.  For example, the operator can s witch 

the image of inspection region D to an image of 

inspection region A by specifying inspection region  A 

represented in the circuit in which the whole image  is 
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simplified. 

        The information relating to the processing state of 

the selected inspection region is displayed under t he 

image of the inspection region.  In the example 

illustrated in FIG. 5, the information relating to the 

processing state of inspection region D is displaye d.  

Each kind of information is generated by the report  

creating section 38 on the basis of the obtained im age, 

for example.  As depicted in “width of groove” in F IG. 5, 

the width of the cut groove 13a 1 of inspection region D is 

30 µm and the width of the cut groove 13a 2 of inspection 

region D is 31 µm.  Furthermore, “chipping” in FIG. 5 

depicts the number of defects with a size smaller t han 5 

µm.  As illustrated in FIG. 5, in inspection region D, the 

number of defects with a size smaller than 5 µm in the 

cut groove 13a 1 is one and the number of defects with a 

size smaller than 5 µm in the cut groove 13a 2 is four. 

        “(5 µm or larger)” in FIG. 5 depicts the number of 

defects with a size equal to or larger than 5 µm.  As 

illustrated in FIG. 5, in inspection region D, a de fect 

with a size equal to or larger than 5 µm at the cut 

grooves 13a 1 and 13a 2 does not exist.  Furthermore, 

“street deviation” in FIG. 5 is the amount of devia tion 

of the center line of the cut groove 13a from the c enter 
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line of the planned dividing line 13.  As illustrat ed in 

FIG. 5, the center line of the cut groove 13a 1 of the CH1 

direction in inspection region D deviates from the center 

line of the planned dividing line 13 of the CH1 dir ection 

by 3 µm.  Moreover, the center line of the cut groove 13a 2 

of the CH2 direction in inspection region D deviate s from 

the center line of the planned dividing line 13 of the 

CH2 direction by 2 µm. 

        The report creating section 38 derives the width of 

the cut groove 13a, the number of defects with a si ze 

smaller than 5 µm, the number of defects with a size 

equal to or larger than 5 µm, the street deviation, and 

so forth on the basis of the acquired image.  The l ength 

per one pixel regarding the acquired image is defin ed in 

advance.  Therefore, the report creating section 38  

calculates the width of the cut groove 13a and the 

position of the center line of the cut groove 13a f rom 

the number of pixels corresponding to the width of the 

cut groove 13a in the image, for example.  Similarl y, the 

report creating section 38 can calculate the size o f a 

defect in a predetermined direction from the number  of 

pixels corresponding to the defect in the predeterm ined 

direction in the image.  Furthermore, the report cr eating 

section 38 can count the number of defects accordin g to 
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the size of the defect.  In this manner, the report  

creating section 38 creates the report in which the  image 

of each inspection region and the information relat ing to 

the processing state in each inspection region are 

recorded. 

        By referring to this report, the operator c an check 

whether or not the processing condition is appropri ate 

without taking out the wafer 11 from the cutting 

apparatus 2 and observing the planned dividing line s 13 

by a microscope or the like.  Therefore, the risk o f 

breakage, contamination, and so forth of the wafer 11 due 

to taking out the wafer 11 from the cutting apparat us 2 

can be eliminated.  Incidentally, the report is not  

limited to image displaying and may be printed on p aper.  

In the case in which the report is printed on paper , the 

cutting apparatus 2 may include a report printing p art 

(not illustrated) including a printer.  Furthermore , 

instead of using the report printing part, the repo rt 

creating section 38 may output data necessary for 

creation of the report to an external printer (not 

illustrated) and cause this printer to print the re port.  

In the case in which the report is printed on paper , it 

is preferable that images of inspection regions and  the 

information relating to the processing state be rec orded 
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in the report in such a manner that the corresponde nce 

relation between the image of each inspection regio n and 

the information relating to the processing state of  the 

wafer 11 in each inspection region can be identifie d. 

        Next, a method for check and correction of the 

processing condition will be described.  First, an 

operator inputs a predetermined processing conditio n to 

the control unit 32 through the operation panel 4 

(preparation step S10).  The processing condition i s the 

kind of cutting blade 26a, the flow rate of cutting  water 

supplied to a processing point, the rotation speed of the 

spindle, and so forth.  In the preparation step S10 , the 

number of imaged inspection regions (areas) is also  input 

and the above-described arrangement deciding sectio n 36 

automatically decides the arrangement of the inspec tion 

regions.  After the input of the processing conditi on, the 

operator presses an automatic processing start butt on and 

causes the cutting apparatus 2 to start processing of the 

wafer 11. 

        When the automatic processing start button is 

pressed, the first frame unit 21 is conveyed from t he 

cassette 8 onto the chuck table 20 and this frame u nit 21 

is held by the holding surface 20a and the clamp un its 

20b (holding step S20).  After the holding step S20 , 
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regions corresponding to all planned dividing lines  13 of 

the wafer 11 are cut by the cutting unit 26 in acco rdance 

with the above-described cutting method (cutting st ep 

S30).  After the cutting step S30, each inspection region 

specified by the arrangement deciding section 36 an d the 

whole of the side of the front surface 11a of the w afer 

11 are imaged by the imaging unit 24 (imaging step S40). 

        After the imaging step S40, the report crea ting 

section 38 creates the above-described report (repo rt 

creation step S50).  The operator checks whether or  not 

the processing condition input in the preparation s tep 

S10 is appropriate by referring to the created repo rt 

(check step S60).  This can eliminate the risk of 

breakage, contamination, and so forth of the wafer 11 due 

to taking out the wafer 11 from the cutting apparat us 2.  

After the check step S60, the first frame unit 21 i s 

cleaned and dried by the spinner cleaning unit 30 a nd is 

carried into the cassette 8.  If the processing con dition 

is appropriate, the cutting step S30 is executed un der 

the same processing condition also regarding the se cond 

and subsequent frame units 21. 

        However, if the processing condition is 

inappropriate, the processing condition is correcte d 

after the check step S60 (correction step S70).  In  the 
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correction step S70, for example, replacement of th e 

cutting blade 26a or redoing of mounting thereof, s etting 

change of the flow rate of the cutting water, setti ng 

change of the rotation speed of the spindle, and so  forth 

are executed.  After the correction step S70, the s tep 

from the holding step S20 to the check step S60 is 

executed for the second frame unit 21.  If the proc essing 

condition is appropriate, the second frame unit 21 is 

cleaned and dried and is carried into the cassette 8.  

However, if the processing condition is inappropria te, 

the correction step S70 and so forth are executed a gain. 

        Next, a second embodiment will be described .  FIG. 

6 is a perspective view of a laser processing appar atus 

(processing apparatus) 40 according to the second 

embodiment.  The laser processing apparatus 40 has a laser 

beam irradiation unit (processing unit) 42 instead of the 

cutting unit 26.  The laser processing apparatus 40  is 

different from the cutting apparatus 2 in this poin t.  The 

laser beam irradiation unit 42 has a laser beam 

generating part (not illustrated) that generates a pulsed 

laser beam having such a wavelength as to be absorb ed by 

the wafer 11.  Incidentally, the laser beam generat ing 

part includes a laser oscillator (not illustrated).   The 

laser beam irradiation unit 42 has a circular cylin drical 
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housing part 42a and a head part 42b is disposed at  the 

tip part of the housing part 42a. 

        A collecting lens (not illustrated) that co llects 

the laser beam is disposed in the head part 42b and  the 

head part 42b functions as a light collector.  The laser 

beam generated by the laser beam generating part go es 

through a predetermined optical system disposed in the 

housing part 42a and is emitted downward from the h ead 

part 42b.  When the wafer 11 is processed, for exam ple, 

the side of the back surface 11b of the wafer 11 is  held 

by the holding surface 20a in such a manner that th e 

front surface 11a is exposed.  Then, a region direc tly 

under the head part 42b is positioned above an exte nded 

line of one planned dividing line 13. 

        When processing feed of the chuck table 20 and the 

head part 42b is relatively executed in the state i n 

which irradiation with the laser beam with predeter mined 

output power from the head part 42b is executed, a region 

corresponding to the planned dividing line 13 is 

subjected to ablation processing and a laser proces sed 

groove is formed.  The laser processing apparatus 4 0 also 

has the control unit 32 similarly to the cutting 

apparatus 2.  Therefore, similarly to the first 

embodiment, after the laser processed grooves are f ormed 
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along all planned dividing lines 13 of the first wa fer 

11, a report is created by the report creating sect ion 

38.  By referring to this report, the operator can check 

whether or not the processing condition is appropri ate 

without taking out the wafer 11 from the laser proc essing 

apparatus 40.  Therefore, the risk of breakage, 

contamination, and so forth of the wafer 11 due to taking 

out the wafer 11 from the laser processing apparatu s 40 

can be eliminated. 

        Next, another example of decision of the 

arrangement of inspection regions by the arrangemen t 

deciding section 36 will be described.  The inspect ion 

region makes no sense when being not set on the waf er 11.  

However, because the wafer 11 has a circular disc s hape, 

the inspection region located at an end part is loc ated 

outside relative to the circumference of the front 

surface 11a in some cases if plural inspection regi ons 

are disposed at equal intervals in the CH1 and CH2 

directions.  FIG. 7A is a diagram illustrating an e xample 

in which inspection regions 13c located at an end p art 

are located outside relative to a circumference of the 

wafer 11.  Incidentally, in FIG. 7A, the positions of the 

inspection regions 13c are simply depicted by cross es.  In 

this case, the arrangement deciding section 36 corr ects 
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the arrangement of the inspection regions 13c in su ch a 

manner that the interval of the inspection regions 13c 

becomes shorter in the CH1 or CH2 direction. 

        FIG. 7B is a diagram illustrating the arran gement 

of the inspection regions 13c after the correction.   The 

arrangement deciding section 36 corrects the coordi nates 

of the inspection regions 13c in such a manner that  the 

inspection regions 13c located at an end part are l ocated 

inside relative to the circumference of the front s urface 

11a.  For example, the arrangement deciding section  36 

sets the interval in the CH1 direction in five insp ection 

regions 13c located between one end part and the ce ntral 

part in the CH2 direction and five inspection regio ns 13c 

located between the other end part and the central part 

in the CH2 direction to a short first interval comp ared 

with the case of FIG. 7A. 

        Moreover, the arrangement deciding section 36 sets 

the interval in the CH1 direction in five inspectio n 

regions 13c located at the one end part in the CH2 

direction and five inspection regions 13c located a t the 

other end part in the CH2 direction to a second int erval 

shorter than the first interval.  Incidentally, in the 

correction example of FIG. 7B, the interval in the CH1 

direction is set shorter.  However, instead of this , the 
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interval in the CH2 direction may be set shorter.  As 

above, the arrangement deciding section 36 corrects  the 

arrangement of the inspection regions 13c according  to 

the number of inspection regions 13c specified by t he 

operator.  This can avoid the occurrence of the sit uation 

in which the imaging unit 24 acquires an image outs ide 

relative to the circumference of the wafer 11. 

        The present invention is not limited to the  details 

of the above described preferred embodiments.  The scope 

of the invention is defined by the appended claims and 

all changes and modifications as fall within the 

equivalence of the scope of the claims are therefor e to 

be embraced by the invention.  For example, the cut  

grooves 13a and the laser processed grooves are not  

limited to grooves formed by splitting (that is, fu lly 

cutting) the wafer 11 and may be half-cut grooves 

obtained through partial removal of the wafer 11.  
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WHAT IS CLAIMED IS: 

        1.  A processing apparatus that processes a wafer 

on which a device is formed in each of a plurality of 

regions marked out by a plurality of planned dividing 

lines set on a front surface side, the processing 

apparatus comprising: 

        a cassette table on which a cassette that houses a 

plurality of wafers is placed; 

        a chuck table that holds the wafer carried out from 

the cassette placed on the cassette table; 

        a processing unit that executes processing for a 

region corresponding to the planned dividing line of the 

wafer held by the chuck table; 

        a processing feed unit that executes processing 

feed of the chuck table and the processing unit 

relatively; 

        an imaging unit that images the wafer held by the 

chuck table; and 

        a control unit that controls the processing unit, 

the processing feed unit, and the imaging unit, wherein 

        the control unit includes 

                a control section that positions the chuck 

table directly under the imaging unit by actuating the 

processing feed unit to relatively move the chuck table 
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and causes the imaging unit to image the wafer after the 

processing unit has processed regions corresponding to 

all of the planned dividing lines of the wafer held by 

the chuck table, and 

                a report creating section that derives 

information relating to a processing state in each area 

on a basis of images obtained by individually imaging two 

or more different areas in the regions corresponding to 

all of the planned dividing lines along which the 

processing has been executed and creates a report in 

which the information and the images are recorded, 

wherein 

        the information relating to the processing state 

includes width of a groove formed in the region 

corresponding to the planned dividing line, a state of a 

defect formed at the groove, and an amount of deviation 

of the groove from a center line of the planned dividing 

line. 

        2.  The processing apparatus according to claim 1, 

wherein 

        the report creating section creates the report for 

the wafer for which the processing has been executed 

first in the plurality of wafers housed in the cassette. 
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        3.  The processing apparatus according to claim 1, 

further comprising: 

        a display unit that displays content of the report. 

        4.  The processing apparatus according to claim 1, 

wherein 

        the control unit further includes an arrangement 

deciding section that decides an arrangement of the two 

or more different areas if the number of the two or more 

different areas imaged by the imaging unit is specified. 

        5.  The processing apparatus according to claim 1, 

wherein 

        the processing unit is either a cutting unit 

including a cutting blade rotatably or a laser beam 

irradiation unit including a light collector that 

collects a laser beam. 

 6. The processing apparatus according to claim 4, 

wherein 

 the arrangement deciding section sets coordinates 

of an intersection of the center line of the planned 

dividing line of a horizontal direction and the center 

line of the planned dividing line of a vertical direction 

as center coordinates of each of predefined two or more 

inspection regions of the wafer individually imaged by 

the imaging unit. 
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 7. The processing apparatus according to claim 6, 

wherein 

 the wafer has a circular disc shape, 

 one or a plurality of the predefined two or more 

inspection regions located at an end part of the wafer is 

located outside relative to a circumference of the front 

surface side of the wafer if plural inspection regions 

are disposed at equal intervals in the horizontal 

direction and the vertical direction, and  

 the arrangement deciding section corrects the 

coordinates of the one or plurality of inspection regions 

in such a manner that the one or plurality of inspection 

regions at the end part are located inside relative to 

the circumference of the front surface side of the wafer. 

 

 


