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PROCESSING APPARATUS 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a processi ng 

apparatus. 

Description of the Related Art 

        There are known processing apparatuses for 

processing a workpiece such as a device wafer along  

streets.  The device wafer is formed from silicon, 

sapphire, gallium arsenide, silicon carbide (SiC) o r the 

like, and carries a plurality of devices formed in 

regions defined by the streets (see, for example, J P 

2017-199777 A).  The processing apparatuses of this  type 

include cutting apparatuses, each of which cuts a 

workpiece along streets by a cutting blade mounted on a 

spindle, and laser processing apparatuses, each of which 

focuses a laser beam to streets on a workpiece to f orm 

laser-processed grooves along the streets in the 

workpiece or to form modified layers along the stre ets 

inside the workpiece. 

        With each processing apparatus described ab ove, a 

workpiece is held on a chuck table, and is processe d 

while it is moved along guide rails in a processing  feed 
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direction (an X-axis direction).  If the streets of  the 

workpiece are directed parallel to the X-axis direc tion 

beforehand by rotating the chuck table, processing is 

possible along each street by moving the chuck tabl e in 

the X-axis direction. 

 

SUMMARY OF THE INVENTION 

        In the above-described processing apparatus , the 

chuck table is moved by a linear actuator that incl udes a 

holding unit (moving base) movable along guide rail s.  

However, linear travel accuracy of the linear actua tor is 

guaranteed for only a specified travel range (herei nafter 

called “the guaranteed range”) that excludes its op posite 

ends.  In a vicinity of the opposite ends of the gu ide 

rails, the linear travel accuracy is therefore low 

compared with that in the guaranteed range, so that  the 

chuck table may slightly rotate as viewed in plan ( as 

viewed from a camera) or may be fed for processing in the 

rotated state.  If the workpiece is subjected to an  

alignment (its processing position is determined) o r to a 

kerf check (its cut position is measured or adjuste d for 

any positional deviation) in a region of any one of  the 

opposite ends, processing may be performed at a wro ng 

position, thereby possibly leading to a reduction i n 
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processing accuracy.  If the guaranteed range is wi dened 

to the opposite ends or the linear actuator is incr eased 

in length to widen the guaranteed range, however, t he 

linear actuator requires a higher cost and/or a lar ger 

installation space. 

        The present invention therefore has as an o bject 

thereof the provision of a processing apparatus tha t can 

suppress a reduction in processing accuracy while 

suppressing an increase in cost. 

        In accordance with a first aspect of the pr esent 

invention, there is provided a processing apparatus  

including a holding unit having a rotatable chuck t able 

configured to hold a workpiece, a processing unit 

configured to process the workpiece held on the chu ck 

table, a processing feed unit that carries out proc essing 

feed of the holding unit in an X-axis direction, an  

indexing feed unit that carries out indexing feed o f the 

processing unit in a Y-axis direction, a camera tha t 

images the workpiece held on the chuck table and is  

movable in an indexing feed direction, and a contro l unit 

configured to control the holding unit, the process ing 

unit, the processing feed unit, the indexing feed u nit, 

and the camera.  The processing feed unit includes guide 

rails, and is configured to move the holding unit a long 
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the guide rails between a processing zone, in which  the 

workpiece is processed by the processing unit, and an 

imaging zone, in which the workpiece is imaged by t he 

camera at a position that is apart from the process ing 

zone by a predetermined distance in the X-axis dire ction.  

The control unit includes a correction amount calcu lation 

section configured such that, after forming a linea r 

processed mark in the workpiece by the processing u nit 

while carrying out processing feed of the chuck tab le, 

the chuck table is moved to the imaging zone, the 

processed mark is imaged by the camera, and correct ion 

values in the Y-axis direction or a correction angl e for 

the chuck table are or is then calculated from Y-

coordinates of two points that are apart from each other 

in a processing feed direction on the processed mar k, 

whereby when carrying out processing feed of the ch uck 

table in the imaging zone, the camera is corrected in 

position in the Y-axis direction based on the corre ction 

values or the chuck table is rotated by the correct ion 

angle. 

        In the processing apparatus according to th e first 

aspect of the present invention, the chuck table ma y 

preferably have a transparent member that forms a h olding 

surface configured to hold the workpiece thereon, t he 
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camera may preferably have, at positions which are up and 

down with the transparent member interposed therebe tween, 

a first camera in a vicinity of the processing unit  and a 

second camera that is more distant than the first c amera 

from the processing unit, and the control unit may 

preferably further include a coordinate storage sec tion 

configured to store in terms of X and Y-coordinates  a 

positional deviation between the first camera posit ioned 

to image a predetermined region on the workpiece he ld on 

the chuck table and the second camera positioned to  image 

the predetermined region, and may preferably be 

configured to correct the position of the second ca mera 

based on the X and Y-coordinates stored in the coor dinate 

storage section such that the second camera can ima ge the 

predetermined region imaged by the first camera. 

        In the processing apparatus according to th e first 

aspect of the present invention, the processing app aratus 

may preferably further include a display unit that 

displays a first image captured by the first camera  and a 

second image captured by the second camera.  The co ntrol 

unit may preferably further include an image contro l 

section configured to display the first image and t he 

second image in superposition or juxtaposition on t he 

display unit with one of the first image and the se cond 
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image being inverted in the processing feed directi on. 

        In accordance with a second aspect of the p resent 

invention, there is provided a processing apparatus  

including a holding unit having a rotatable chuck t able 

configured to hold a workpiece, a processing unit 

configured to process the workpiece held on the chu ck 

table, a processing feed unit that carries out proc essing 

feed of the holding unit in an X-axis direction, an  

indexing feed unit that carries out indexing feed o f the 

processing unit in a Y-axis direction, a camera tha t 

images the workpiece held on the chuck table and is  

movable in the Y-axis direction, and a control unit  

configured to control the holding unit, the process ing 

unit, the processing feed unit, the indexing feed u nit, 

and the camera.  The processing feed unit includes guide 

rails, and is configured to move the holding unit a long 

the guide rails between a processing zone, in which  the 

workpiece is processed by the processing unit, and an 

imaging zone, in which the workpiece is imaged by t he 

camera at a position that is apart from the process ing 

zone by a predetermined distance.  The camera has a  first 

camera in a vicinity of the processing unit, and a second 

camera that is more distant than the first camera f rom 

the processing unit.  The control unit includes a 
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correction amount calculation section configured to  image 

a linear mark in the workpiece or the chuck table b y the 

first camera, to rotate the chuck table to adjust t he 

mark to a direction parallel to the X-axis directio n, to 

move the chuck table to the imaging zone to image t he 

mark by the second camera, and then to calculate 

correction values in the Y-axis direction or a corr ection 

angle for the chuck table from X and Y-coordinates of two 

points that are apart from each other in the X-axis  

direction on the mark, whereby when carrying out 

processing feed of the chuck table in the imaging z one 

and carrying out imaging, the second camera is subj ected 

to indexing feed based on the correction values or the 

chuck table is rotated by the correction angle. 

        In the processing apparatus according to th e second 

aspect of the present invention, the chuck table ma y 

preferably have a transparent member that forms a h olding 

surface configured to hold the workpiece thereon, t he 

camera may preferably have the first camera and the  

second camera at positions which are up and down wi th the 

transparent member interposed therebetween, and the  

control unit may preferably further include a coord inate 

storage section configured to store in terms of X a nd Y-

coordinates a positional deviation between the firs t 
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camera positioned to image a predetermined region o n the 

workpiece held on the chuck table and the second ca mera 

positioned to image the predetermined region, and i s 

configured to correct the position of the second ca mera 

based on the X and Y-coordinates stored in the coor dinate 

storage section such that the second camera can ima ge the 

predetermined region imaged by the first camera. 

        In the processing apparatus according to th e second 

aspect of the present invention, the processing app aratus 

may preferably further include a display unit that 

displays a first image captured by the first camera  and a 

second image captured by the second camera, and the  

control unit may preferably further include an imag e 

control section configured to display the first ima ge and 

the second image in superposition or juxtaposition on the 

display unit with one of the first image and the se cond 

image being inverted in the X-axis direction. 

        The present invention brings about an advan tageous 

effect that a reduction in processing accuracy can be 

suppressed while suppressing an increase in cost. 

        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 preferre d 

embodiments of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is a perspective view depicting part  of a 

processing apparatus according to a first embodimen t; 

        FIG. 2 is a perspective view of a workpiece  as an 

object to be processed by the processing apparatus 

depicted in FIG. 1; 

        FIG. 3 is a perspective view depicting a ho lding 

unit and a second camera in the processing apparatu s 

depicted in FIG. 1; 

        FIG. 4 is a plan view schematically illustr ating a 

processing zone and an imaging zone in the processi ng 

apparatus depicted in FIG. 1; 

        FIG. 5 is a view illustrating examples of a  first 

image and a second image, which a display unit of t he 

processing apparatus depicted in FIG. 1 displays; 

        FIG. 6 is a view illustrating other example s of the 

first image and the second image, which the display  unit 

of the processing apparatus depicted in FIG. 1 disp lays; 

        FIG. 7 is a perspective view of the workpie ce on 

which a cut groove is to be formed when a correctio n 
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amount calculation section of the processing appara tus 

depicted in FIG. 1 calculates a correction amount; 

        FIG. 8 is a plan view schematically illustr ating a 

state in which the correction amount calculation se ction 

of the processing apparatus depicted in FIG. 1 is f orming 

the cut groove in the workpiece depicted in FIG. 7;  

        FIG. 9 is a plan view schematically illustr ating a 

state in which the correction amount calculation se ction 

of the processing apparatus depicted in FIG. 1 has formed 

the cut groove in the workpiece depicted in FIG. 7;  

        FIG. 10 is a view illustrating a first imag e that a 

first camera of the processing apparatus depicted i n FIG. 

1 has captured by imaging one end portion of the cu t 

groove; 

        FIG. 11 is a view illustrating another firs t image 

that the first camera of the processing apparatus 

depicted in FIG. 1 has captured by imaging an oppos ite 

end portion of the cut groove; 

        FIG. 12 is a plan view schematically illust rating a 

state in which the correction amount calculation se ction 

of the processing apparatus depicted in FIG. 1 is m oving 

the workpiece with the cut groove formed therein to  the 

imaging zone; 

        FIG. 13 is a plan view, as seen from below,  of the 
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workpiece in the imaging zone as illustrated in FIG . 12; 

        FIG. 14 is a view illustrating a second ima ge that 

a second camera of the processing apparatus depicte d in 

FIG. 1 has captured by imaging the one end portion of the 

cut groove; 

        FIG. 15 is a view illustrating another seco nd image 

that the second camera of the processing apparatus 

depicted in FIG. 1 has captured by imaging the oppo site 

end portion of the cut groove; 

        FIG. 16 is a view illustrating a state in w hich the 

display unit of the processing apparatus depicted i n FIG. 

1 displays the first image and the second image in 

juxtaposition; 

        FIG. 17 is a view illustrating a state in w hich the 

display unit of the processing apparatus depicted i n FIG. 

1 displays the first image and the second image in 

superposition; 

        FIG. 18 is a perspective view depicting a 

configuration of part of a processing apparatus acc ording 

to a second embodiment; 

        FIG. 19 is a perspective view depicting a h olding 

unit and a second camera in the processing apparatu s 

depicted in FIG. 18; and 

        FIG. 20 is a perspective view depicting the  
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workpiece of FIG. 2 with a tape bonded on a back su rface 

thereof. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

        With reference to the attached drawings, a 

description will be made in detail regarding embodi ments 

of the present invention.  However, the present inv ention 

shall not be limited by details that will be descri bed in 

the embodiments.  Elements of configurations that w ill 

hereinafter be described include those readily 

conceivable to persons skilled in the art and 

substantially the same ones.  Further, the configur ations 

that will hereinafter be described can be combined 

appropriately.  Furthermore, various omissions, 

replacements, and modifications of configurations c an be 

made within the scope not departing from the spirit  of 

the present invention. 

[First Embodiment] 

        A processing apparatus according to a first  

embodiment of the present invention will be describ ed 

based on the attached drawings, specifically FIGS. 1 

through 17.  Reference will first be made to FIGS. 1 to 7.  

FIG. 1 is a perspective view depicting part of the 

processing apparatus according to the first embodim ent.  
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FIG. 2 is a perspective view of a workpiece as an o bject 

to be processed by the processing apparatus depicte d in 

FIG. 1.  FIG. 3 is a perspective view depicting a h olding 

unit and a second camera in the processing apparatu s 

depicted in FIG. 1.  FIG. 4 is a plan view schemati cally 

illustrating a processing zone and an imaging zone in the 

processing apparatus depicted in FIG. 1.  FIG. 5 is  a view 

illustrating examples of a first image and a second  

image, which a display unit of the processing appar atus 

depicted in FIG. 1 displays.  FIG. 6 is a view 

illustrating other examples of the first image and the 

second image, which the display unit of the process ing 

apparatus depicted in FIG. 1 displays.  FIG. 7 is a  

perspective view of the workpiece on which a cut gr oove 

is to be formed when a correction amount calculatio n 

section of the processing apparatus depicted in FIG . 1 

calculates a correction amount. 

        The processing apparatus 1 according to the  first 

embodiment is used to cut (equivalent to “process”)  a 

workpiece 200 depicted in FIG. 2.  The workpiece 20 0, as 

an object to be processed by the processing apparat us 1 

depicted in FIG. 1, is a wafer such as a disk-shape d 

semiconductor wafer or optical device wafer, which 

includes a substrate 201 formed with silicon, sapph ire, 
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gallium arsenide, silicon carbide (SiC), or the lik e.  In 

the workpiece 200, devices 204 are formed in region s 

defined in a grid pattern on a front surface 202 of  the 

substrate 201 by a plurality of streets 203. 

        The devices 204 are, for example, semicondu ctor 

devices such as integrated circuits (ICs) or large scale 

integrations (LSIs), or image sensors such as charg e 

coupled devices (CCDs) or complementary metal oxide  

semiconductors (CMOSs).  In the first embodiment, t he 

workpiece 200 includes a metal film 206 formed on a  back 

surface 205 of the substrate 201.  The back surface  205 is 

located on a side opposite to the front surface 202 .  As 

the metal film 206 is formed on the back surface 20 5, the 

streets 203 cannot be detected even if the workpiec e 200 

is imaged by an infrared camera from the side of th e back 

surface 205. 

        On the workpiece 200, key patterns 207 are formed 

corresponding to the respective devices 204.  These  key 

patterns 207 are used as detection targets at the t ime of 

alignment for positional registration between the 

workpiece 200 and a cutting blade 21 of the process ing 

apparatus 1.  As the key patterns 207, characterist ic 

portions of circuits in the devices 204 are used, f or 

example.  In the first embodiment, the key patterns  207 
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are each formed in a cruciform shape including two linear 

marks 208 and 209 that intersect with each other an d are 

parallel to the corresponding streets 203.  In the first 

embodiment, the workpiece 200 is bonded at the fron t 

surface 202 thereof to a tape 211, to an outer peri pheral 

edge portion of which an annular frame 210 is attac hed, 

and is therefore supported on the annular frame 210  with 

the metal film 206 on the side of the back surface 205 

being directed upward. 

        The processing apparatus 1 depicted in FIG.  1 is a 

cutting apparatus in which the workpiece 200 is hel d by a 

chuck table 12 of a holding unit 10 and is cut alon g the 

streets 203 by the cutting blade 21, so that the 

workpiece 200 is divided into the individual device s 204.  

As depicted in FIG. 1, the processing apparatus 1 

includes the holding unit 10, a cutting unit 20, a 

processing feed unit 30 that performs processing fe ed of 

the holding unit 10 in an X-axis direction (process ing 

feed direction) parallel to a horizontal direction,  an 

indexing feed unit 40 that performs indexing feed o f the 

cutting unit 20 in a Y-axis direction (indexing fee d 

direction) parallel to the horizontal direction and  

perpendicular to the X-axis direction, an undepicte d 

cutting-in feed unit that performs cutting-in feed of the 
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cutting unit 20 in a Z-axis direction perpendicular  to 

both the X-axis direction and the Y-axis direction,  a 

camera 50, and a control unit 100. 

        As depicted in FIGS. 1 and 3, the holding u nit 10 

has a housing 11 that is moved in the X-axis direct ion by 

the processing feed unit 30, the chuck table 12 rot atably 

disposed on the housing 11, and a rotary drive unit  13 

that rotates the chuck table 12 about its axis para llel 

to the Z-axis direction. 

        The chuck table 12 holds the workpiece 200 on a 

holding surface 124, and is rotatable about its axi s 

parallel to the Z-axis.  The chuck table 12 is form ed in a 

disc shape, and includes a frame 122 with a recesse d 

portion 121 centrally formed in an upper surface th ereof 

and a disc-shaped transparent member 123 fitted in the 

recessed portion 121 of the frame 122 and forming t he 

holding surface 124. 

        The frame 122 is formed with a metal such a s 

stainless steel, and is rotated by the rotary drive  unit 

13 about its axis parallel to the Z-axis direction.   The 

transparent member 123 is formed from a transparent  

material such as quartz glass, borosilicate glass, 

sapphire, calcium fluoride, lithium fluoride, or 

magnesium fluoride, and has, as the holding surface  124, 
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an upper surface through which a number of undepict ed 

apertures opens.  The workpiece 200 is mounted on t he 

holding surface 124 via the tape 211, with the side  of 

the front surface 202 kept in contact with the hold ing 

surface 124. 

        The chuck table 12 includes a space formed in the 

recessed portion 121 and connected to an undepicted  

vacuum suction source.  When air is drawn through t he 

space by the vacuum suction source, the workpiece 2 00 

mounted on the holding surface 124 is held under su ction.  

In the first embodiment, the chuck table 12 holds t he 

workpiece 200 on the side of the front surface 202 under 

suction via the tape 211.  It is to be noted that, in the 

first embodiment, the tape 211 and the annular fram e 210 

protrude to an outer peripheral side of the chuck t able 

12 when the workpiece 200 is held under suction on the 

chuck table 12. 

        The rotary drive unit 13 serves to rotate t he chuck 

table 12 about its axis parallel to the Z-axis dire ction.  

The rotary drive unit 13 rotates the chuck table 12  about 

its axis in a range greater than 180 degrees and sm aller 

than 360 degrees.  The rotary drive unit 13 is disp osed on 

the housing 11 that is subjected to processing feed  in 

the X-axis direction by the processing feed unit 30 .  The 
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rotary drive unit 13 includes a motor 131 fixed on a side 

wall of the housing 11, a pulley 132 connected to a n 

output shaft of the motor 131, and a belt 133 wrapp ed on 

an outer periphery of the chuck table 12 and rotati onally 

driven by the pulley 132 about the axis of the chuc k 

table 12.  When the motor 131 for the rotary drive unit 13 

is driven, the chuck table 12 is rotated about the axis 

thereof via the pulley 132 and the belt 133.  In th e first 

embodiment, the rotary drive unit 13 can rotate the  chuck 

table 12, for example, 220 degrees both in one dire ction 

about the axis thereof and in an opposite direction  that 

is a reverse direction to the one direction. 

        The cutting unit 20 is a processing unit th at cuts, 

by the cutting blade 21, the workpiece 200 held on the 

chuck table 12.  Relative to the workpiece 200 held  on the 

chuck table 12, the cutting unit 20 is disposed mov ably 

in the Y-axis direction by the indexing feed unit 4 0 and 

is also disposed movably in the Z-axis direction by  the 

undepicted cutting-in feed unit.  The cutting unit 20 is 

disposed on a support frame (not depicted), which i s 

disposed upright from an apparatus main body 2, by way of 

the indexing feed unit 40, the cutting-in feed unit , and 

the like. 

        The cutting unit 20 can place the cutting b lade 21 
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at a desired position on the holding surface 124 of  the 

chuck table 12 by the indexing feed unit 40 and the  

cutting-in feed unit.  The cutting unit 20 includes  the 

cutting blade 21, a spindle housing 22 disposed mov ably 

in the Y-axis direction and the Z-axis direction by  the 

indexing feed unit 40 and the cutting-in feed unit,  and a 

spindle 23 arranged rotatably about its axis on the  

spindle housing 22, driven by a motor (not depicted ), and 

carrying the cutting blade 21 mounted on a tip port ion 

thereof. 

        The cutting blade 21 is an ultrathin cuttin g stone 

having a substantially ring shape.  In the first 

embodiment, the cutting blade 21 is a what-is-calle d hub 

blade including a circular hub and an annular cutti ng 

edge.  The annular cutting edge is disposed on an o uter 

peripheral edge of the circular hub and is used to cut 

the workpiece 200.  The cutting edge is made from a brasive 

grains of diamond, cubic boron nitride (CBN), or th e like 

and a bonding material (binder) such as a metal or a 

resin, and is formed with a predetermined thickness .  It 

is to be noted that, in the present invention, the 

cutting blade 21 may be a what-is-called washer bla de 

configured of only a cutting edge. 

        The spindle 23 rotates about its axis by th e motor, 
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thereby rotating the cutting blade 21 about its axi s.  It 

is to be noted that the axes of the cutting blade 2 1 and 

the spindle 23 in the cutting unit 20 are parallel to the 

Y-axis direction. 

        The processing feed unit 30 relatively move s the 

chuck table 12 and the cutting unit 20 in the X-axi s 

direction, and in the first embodiment, moves the c huck 

table 12 in the X-axis direction.  As appreciated f rom the 

foregoing, the term “processing feed” as used in th is 

invention means to move the chuck table 12 in the X -axis 

direction.  As depicted in FIGS. 1 and 3, the proce ssing 

feed unit 30 includes a known ball screw 31 dispose d 

rotatably about its axis, a known pulse motor 32 th at 

rotates the ball screw 31 about its axis, and known  guide 

rails 33 supporting the housing 11 movably in the X -axis 

direction.  The ball screw 31 and the guide rails 3 3 are 

parallel to the X-axis direction. 

        The processing feed unit 30 moves the holdi ng unit 

10 via the housing 11 along the guide rails 33 betw een a 

processing zone (see FIG. 4) and an imaging zone 5 (see 

FIG. 4).  In the processing zone 3, the workpiece 2 00 held 

on the chuck table 12 is cut by the cutting unit 20 .  In 

the imaging zone 5, the workpiece 200 is imaged by the 

camera 50 at a position that is apart from the proc essing 



21 

zone 3 by a predetermined distance 4 (see FIG. 4) i n the 

X-axis direction. 

        In the first embodiment, the processing zon e 3 

includes a position of the chuck table 12 (indicate d by 

solid lines in FIG. 4) when the workpiece 200 held on the 

chuck table 12 is cut by the cutting unit 20 at one  end 

thereof on a right side in the X-axis direction in FIG. 

4, and a position of the chuck table 12 (indicated by 

dashed lines in FIG. 4) when the workpiece 200 held  on 

the chuck table 12 is cut by the cutting unit 20 at  an 

opposite end thereof on a left side in the X-axis 

direction in FIG. 4.  The imaging zone 5 is apart f rom the 

processing zone 3 by the predetermined distance 4 

rightward in FIG. 4.  Further, the processing zone 3 is a 

guaranteed range in which the linear travel accurac y of 

the chuck table 12 along the guide rails 33 has an 

accuracy needed to divide the workpiece 200 into th e 

individual devices 204, while the imaging zone 5 is  a 

non-guaranteed range in which the linear travel acc uracy 

of the chuck table 12 along the guide rails 33 does  not 

have the accuracy needed to divide the workpiece 20 0 into 

the individual devices 204.  The term “the linear t ravel 

accuracy” of the chuck table 12 along the guide rai ls 33 

means an extent of a deviation of a movement trajec tory 
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of the chuck table 12 along the guide rails 33 from  the 

X-axis direction. 

        The indexing feed unit 40 relatively moves the 

chuck table 12 and the cutting unit 20 in the Y-axi s 

direction, and in the first embodiment, moves the c utting 

unit 20 in the Y-axis direction.  The cutting-in fe ed unit 

relatively moves the chuck table 12 and the cutting  unit 

20 in the Z-axis direction, and in the first embodi ment, 

moves the cutting unit 20 in the Z-axis direction.  The 

indexing feed unit 40 and the cutting-in feed unit each 

include a known ball screw disposed rotatably about  its 

axis, a known pulse motor that rotates the ball scr ew 

about its axis, and known guide rails supporting th e 

cutting unit 20 movably in the Y-axis direction or Z-axis 

direction. 

        The camera 50 images the workpiece 200 held  on the 

chuck table 12, and is movable in the Y-axis direct ion.  

As depicted in FIG. 1, the camera 50 has, at positi ons 

which are up and down with the transparent member 1 23 

interposed therebetween, a first camera 51 disposed  in a 

vicinity of the cutting unit 20, and a second camer a 52 

that is more distant than the first camera 51 from the 

cutting unit 20. 

        The first camera 51 images the workpiece 20 0 held 
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on the chuck table 12 from above the holding surfac e 124.  

In the first embodiment, the first camera 51 is fix ed on 

the spindle housing 22 of the cutting unit 20 such that 

the first camera 51 moves integrally with the cutti ng 

unit 20, and is disposed in the vicinity of the cut ting 

unit 20.  The first camera 51 is fixed on the spind le 

housing 22 of the cutting unit 20, and therefore is  

movable in the Y-axis direction by the indexing fee d unit 

40.  In the first embodiment, the first camera 51 i s 

arranged at a position where the center of its imag ing 

area is located side by side with the cutting blade  21 in 

the X-axis direction. 

        The first camera 51 includes an imaging ele ment 

that images, from above, the workpiece 200 held on the 

holding unit 10 located in the processing zone 3 as  the 

guaranteed range.  Therefore, the first camera 51 i s 

arranged in the guaranteed range.  The imaging elem ent is, 

for example, a CCD imaging element or a CMOS imagin g 

element.  The first camera 51 images the workpiece 200 

held on the chuck table 12 from above to capture a first 

image 301 (see FIGS. 5 and 6), and outputs the firs t 

image 301 to the control unit 100. 

        The second camera 52 images the workpiece 2 00 held 

on the chuck table 12 from below the holding surfac e 124 
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through the holding surface 124.  In the first embo diment, 

the second camera 52 is arranged on a side farther than 

(on a right side of) the processing feed unit 30 in  FIG. 

1, and is arranged more distant than the first came ra 51 

from the cutting unit 20.  Meanwhile, the second ca mera 52 

is arranged on a movable plate 54 that is moved in the Y-

axis direction by a Y-axis moving unit 53 disposed on the 

apparatus main body 2, and is therefore movable in the Y-

axis direction by the Y-axis moving unit 53.  The s econd 

camera 52 is also movable in the Z-axis direction b y a Z-

axis moving unit 55 disposed on the movable plate 5 4. 

        The Y-axis moving unit 53 and the Z-axis mo ving 

unit 55 each include a known ball screw rotatably 

disposed about its axis, a known pulse motor that r otates 

the ball screw about its axis, and known guide rail s 

movably supporting the movable plate 54 or the seco nd 

camera 52 in the Y-axis direction or the Z-axis 

direction. 

        The second camera 52 includes an imaging el ement 

that images, from below through the transparent mem ber 

123, the workpiece 200 held on the holding unit 10 

located in the imaging zone 5 as the non-guaranteed  

range.  Therefore, the second camera 52 is arranged  in the 

non-guaranteed range.  The imaging element is, for 
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example, a CCD imaging element or a CMOS imaging el ement.  

The second camera 52 images the workpiece 200 held on the 

chuck table 12 from below through the transparent m ember 

123 to capture a second image 302 (see FIGS. 5 and 6), 

and outputs the second image 302 to the control uni t 100.  

It is to be noted that, in the first embodiment, th e 

second image 302 is also used to perform an alignme nt. 

        The control unit 100 controls the above-des cribed 

individual elements of the processing apparatus 1 

independently or in combination to make the process ing 

apparatus 1 perform a processing operation on the 

workpiece 200.  The control unit 100 is a computer 

including an arithmetic and logic processing unit h aving 

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

a storage device having a memory such as a read onl y 

memory (ROM) or a random access memory (RAM), and a n 

input/output interface device.  The arithmetic and logic 

processing unit of the control unit 100 performs 

arithmetic and/or logic processing in accordance wi th a 

computer program stored in the storage device, and 

outputs control signals for the processing apparatu s 1 to 

the above-described elements of the processing appa ratus 

1 via the input/output interface device. 

        Further, the processing apparatus 1 is conn ected to 
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a display unit 110 and an input unit (not depicted) .  The 

display unit 110 includes a liquid crystal display device 

or the like that is connected to the control unit 1 00 and 

displays status of processing operations, images, a nd so 

on.  The input unit is connected to the control uni t 100, 

and is used when an operator records information 

regarding processing details and the like.  In the first 

embodiment, the input unit includes at least one of  a 

touch panel incorporated in the display unit 110 or  an 

external input device such as a keyboard. 

        The display unit 110 displays the first ima ge 301 

captured by the first camera 51 and the second imag e 302 

captured by the second camera 52.  The control unit  100 

receives an operation from the operator via the inp ut 

unit, and generates control signals pursuant to the  

operation from the operator.  Based on the control 

signals, the display unit 110 displays the first im age 

301 and the second image 302 in juxtaposition in th e X-

axis direction as illustrated in FIG. 5 or in 

superposition as illustrated in FIG. 6. 

        When displaying the first image 301 and the  second 

image 302, the display unit 110 displays them with one of 

the first image 301 and the second image 302 being 

inverted in the X-axis direction.  The expression “ with 
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one of the first image 301 and the second image 302  being 

inverted in the X-axis direction” means that both t he 

first image 301 and the second image 302 are displa yed as 

images captured by imaging the workpiece 200 held o n the 

chuck table 12 from above, or that both the first i mage 

301 and the second image 302 are displayed as image s 

captured by imaging the workpiece 200 held on the c huck 

table 12 from below.  In the first embodiment, the display 

unit 110 displays on a display screen such that bot h the 

first image 301 and the second image 302 are displa yed as 

images captured by imaging the workpiece 200 held o n the 

chuck table 12 from above.  In the first embodiment , the 

display unit 110 can display the first and second i mages 

301 and 302 both in juxtaposition in the X-axis dir ection 

and in superposition.  In the present invention, ho wever, 

it is sufficient if at least one of these display m odes 

is feasible. 

        The processing apparatus 1 also includes an  X-axis 

direction position detection unit for detecting the  

position of the chuck table 12 in the X-axis direct ion, a 

Y-axis direction position detection unit for detect ing 

the position of the cutting unit 20 in the Y-axis 

direction, a Z-axis direction position detection un it for 

detecting the position of the cutting unit 20 in th e Z-
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axis direction, and an angle detection unit for det ecting 

the rotation angle of the cutting unit 20 about its  axis.  

The X-axis direction position detection unit and th e Y-

axis direction position detection unit can each inc lude a 

linear scale parallel to the X-axis direction or th e Y-

axis direction, and a reading head that is disposed  

movably in the X-axis direction or the Y-axis direc tion 

by the processing feed unit 30 or the indexing feed  unit 

40 and reads gradations of the linear scale.  The Z -axis 

direction position detection unit can detect the po sition 

of the cutting unit 20 in the Z-axis direction by 

counting the number of pulses of the pulse motor th at 

rotates the associated ball screw about its axis.  The 

processing apparatus 1 also includes a second Y-axi s 

direction position detection unit for detecting the  

position of the second camera 52 in the Y-axis dire ction.  

Each detection unit outputs detection results to th e 

control unit 100. 

        The detection unit 100 also includes a corr ection 

amount calculation section 101, a coordinate calcul ation 

section 102, a coordinate storage section 103, an i mage 

control section 104, and an imaging area control se ction 

105.  The correction amount calculation section 101  forms 

a cut groove 400 (see FIGS. 4, 8, and 9) as a linea r 
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processed mark in the workpiece 200 (hereinafter 

designated by numeral 200-1), which is depicted in FIG. 7 

and is held under suction on the chuck table 12, by  the 

cutting unit 20 while moving the chuck table 12 fro m the 

processing zone 3 toward the imaging zone 5 in the X-axis 

direction.  The coordinate calculation section 102 detects 

the cut groove 400 from the first image 301 and the  

second image 302, and calculates X-coordinates and Y-

coordinates of a center 401 of the cut groove 400.  The 

coordinate storage section 103 stores the X-coordin ates 

and Y-coordinates of the center 401 of the cut groo ve 400 

in the first and second images 301 and 302 as calcu lated 

by the coordinate calculation section 102. 

        In the first embodiment, the workpiece 200- 1 

depicted in FIG. 7 is a what-is-called dummy wafer formed 

of the substrate 201 alone, which includes neither the 

devices 204 formed on the front surface 202 nor the  metal 

film 206 formed on the back surface 205.    In the 

workpiece 200-1, portions identical to those of the  

workpiece 200 as the object to be processed by the 

processing apparatus 1 are identified by the same 

numerals, and their description will be omitted her ein.  

Similar to the workpiece 200 as the object to be 

processed by the processing apparatus 1, the workpi ece 
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200-1 is bonded at the front surface 202 thereof to  the 

tape 211, to the outer peripheral edge portion of w hich 

the annular frame 210 is attached and is therefore 

supported on the annular frame 10, so that the work piece 

200-1 is held under suction on the chuck table 12.  The 

cut groove 400 extends through the substrate 201 of  the 

workpiece 200-1 from the back surface 205 to the fr ont 

surface 202, and is formed linearly along the X-axi s 

direction because the processing zone 3 is the guar anteed 

range. 

        The coordinate calculation section 102 extr acts the 

cut groove 400 from the first and second images 301  and 

302 captured through imaging by the first and secon d 

cameras 51 and 52.  The coordinate calculation sect ion 102 

calculates, from the detection results of the X-axi s 

direction position detection unit and the Y-axis 

direction position detection unit, the X coordinate  in 

the X-axis direction and the Y coordinate in the Y- axis 

direction of the center 401 of the cut groove 400 i n the 

first image 301.  In addition, the coordinate calcu lation 

section 102 also calculates, from the detection res ults 

of the X-axis direction position detection unit and  the 

second Y-axis direction position detection unit, th e X 

coordinate in the X-axis direction and the Y coordi nate 
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in the Y-axis direction of the center 401 of the cu t 

groove 400 in the second image 302.  It is to be no ted 

that, in the first embodiment, the coordinate calcu lation 

section 102 presents an X coordinate in terms of a 

distance in the X-axis direction from a predetermin ed 

reference position on the holding surface 124, and 

presents a Y coordinate in terms of a distance in t he Y-

axis direction from the predetermined reference pos ition 

the holding surface 124. 

        Because the imaging zone 5 falls in the non -

guaranteed range, the cut groove 400 extracted from  the 

second image 302 and indicated by a solid line in F IG. 

13, as viewed in plan, is tilted with respect to th e cut 

groove 400 extracted from the first image 301 and 

indicated by a dashed line in FIG. 13.  Therefore, each 

position of the cut groove 400 in the first image 3 01 

captured by the first camera 51 and the correspondi ng 

position of the cut groove 400 in the second image 302 

captured by the second camera 52 deviate from each other 

in the X-axis direction and in the Y-axis direction . 

        The correction amount calculation section 1 01, the 

coordinate calculation section 102, the coordinate 

storage section 103, and the image control section 104 

perform a correction amount calculation operation t o 
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calculate correction amounts for a deviation betwee n each 

position of the cut groove 400 in the first image 3 01 

captured by the first camera 51 and the correspondi ng 

position of the cut groove 400 in the second image 302 

captured by the second camera 52, thereby enabling the 

first camera 51 and the second camera 52 to image t he 

same position on the workpiece 200 held on the chuc k 

table 12.  This correction amount calculation opera tion is 

performed at the time of shipment of the processing  

apparatus 1 from a factory and also at periodic tim ings 

(for example, every year) after its shipment from t he 

factory. 

        Next, a description will be made of the cor rection 

amount calculation operation while describing the 

individual elements of the control unit 100.  FIG. 8 is a 

plan view schematically illustrating a state in whi ch the 

correction amount calculation section of the proces sing 

apparatus depicted in FIG. 1 is forming the cut gro ove in 

the workpiece depicted in FIG. 7.  FIG. 9 is a plan  view 

schematically illustrating a state in which the 

correction amount calculation section of the proces sing 

apparatus depicted in FIG. 1 has formed the cut gro ove in 

the workpiece depicted in FIG. 7.  FIG. 10 is a vie w 

illustrating a first image that the first camera of  the 



33 

processing apparatus depicted in FIG. 1 has capture d by 

imaging one end portion of the cut groove.  FIG. 11  is a 

view illustrating another first image that the firs t 

camera of the processing apparatus depicted in FIG.  1 has 

captured by imaging an opposite end portion of the cut 

groove.  FIG. 12 is a plan view schematically illus trating 

a state in which the correction amount calculation 

section of the processing apparatus depicted in FIG . 1 is 

moving the workpiece with the cut groove formed the rein 

to the imaging zone.  FIG. 13 is a plan view as see n from 

below of the workpiece in the imaging zone illustra ted in 

FIG. 12.  FIG. 14 is a view illustrating a second i mage 

that the second camera of the processing apparatus 

depicted in FIG. 1 has captured by imaging the one end 

portion of the cut groove.  FIG. 15 is a view illus trating 

another second image that the second camera of the 

processing apparatus depicted in FIG. 1 has capture d by 

imaging the opposite end portion of the cut groove.   FIG. 

16 is a view illustrating a state in which the disp lay 

unit of the processing apparatus depicted in FIG. 1  

displays the first image and the second image in 

juxtaposition.  FIG. 17 is a view illustrating a st ate in 

which the display unit of the processing apparatus 

depicted in FIG. 1 displays the first image and the  



34 

second image in superposition. 

        In the correction amount calculation operat ion, the 

operator mounts the workpiece 200 on the holding su rface 

124 of the chuck table 12 in the holding unit 10 vi a the 

tape 211.  When the control unit 100 subsequently r eceives 

a start instruction from the operator, the processi ng 

apparatus 1 starts a correction amount calculation 

operation. 

        In the correction amount calculation operat ion, the 

control unit 100 rotates the cutting blade 21 of th e 

cutting unit 20, and holds the workpiece 200 under 

suction on the holding surface 124 of the chuck tab le 12 

of the holding unit 10 via the tape 211.  While mov ing the 

chuck table 12, which is indicated by the solid lin es in 

FIG. 8, from the processing zone 3 to the imaging z one 5 

via a position where the chuck table 12 is indicate d by 

the dashed lines, the correction amount calculation  

section 101 causes the cutting blade 21 to cut into  the 

workpiece 200 until the cutting blade 21 reaches th e tape 

211.  The correction amount calculation section 101  forms 

the cut groove 400 in the workpiece 200-1 as illust rated 

in FIGS. 8 and 9, and then causes the first camera 51 to 

image predetermined positions on opposite end porti ons 

402 and 403 of the cut groove 400. 
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        Described specifically, after the formation  of the 

cut groove 400 illustrated in FIG. 9, the first cam era 51 

images the one end portion 402 of the cut groove 40 0 to 

capture a first image 301 (hereinafter designated b y 

numeral 301-2) illustrated in FIG. 10, and also ima ges 

the opposite end portion 403 of the cut groove 400 to 

capture another first image 301 (hereinafter design ated 

by numeral 301-3) illustrated in FIG. 11.  The corr ection 

amount calculation section 101 acquires the first i mage 

301-2 and the first image 301-3. 

        The coordinate calculation section 102 calc ulates 

the X coordinate (X1) and Y coordinate (Y1) of the center 

401 of the cut groove 400 in the first image 301-2,  and 

the coordinate storage section 103 stores the coord inates 

(X1, Y1) of the center 401 of the cut groove 400 in  the 

first image 301-2.  The coordinate calculation sect ion 102 

calculates the X coordinate (X2) and Y coordinate ( Y1) of 

the center 401 of the cut groove 400 in the first i mage 

301-3, and the coordinate storage section 103 store s the 

coordinates (X2, Y1) of the center 401 of the cut g roove 

400 in the first image 301-3.  In this manner, the 

coordinate calculation section 102 calculates the 

coordinates (X1, Y1) of the center 401 of the one e nd 

portion 402 of the cut groove 400 in the processing  zone 
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3 and the coordinates (X2, Y1) of the center 401 of  the 

opposite end portion 403 of the cut groove 400 in t he 

processing zone 3, and the coordinate storage secti on 103 

stores the coordinates (X1, Y1) and the coordinates  (X2, 

Y1). 

        When the chuck table 12 is moved as mention ed 

above, the chuck table 12 approaches the imaging zo ne 5 

as illustrated by the dashed lines in FIG. 8.  Afte r the 

chuck table 12 has approached the imaging zone 5 as  

indicated by the dashed lines in FIG. 12, the corre ction 

amount calculation section 101 moves the chuck tabl e 12 

further toward the imaging region 5, and then cause s the 

second camera 52 to image the predetermined positio ns 

(the same positions as the imaging positions by the  first 

camera 51) on the opposite end portions 402 and 403  (see 

FIG. 13) of the cut groove 400.  Described specific ally, 

the second camera 52 images the one end portion 402  of 

the cut groove 400 to capture a second image 302 

(hereinafter designated by numeral 302-2) illustrat ed in 

FIG. 14, and also images the opposite end portion 4 03 of 

the cut groove 400 to capture another second image 302 

(hereinafter designated by numeral 302-3) illustrat ed in 

FIG. 15.  The correction amount calculation section  101 

acquires the second image 302-2 and the second imag e 302-
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3. 

        The coordinate calculation section 102 calc ulates 

the X coordinate (X1) and Y coordinate (Y2) of the center 

401 of the cut groove 400 in the second image 302-2 , and 

the coordinate storage section 103 stores the coord inates 

(X1, Y2) of the center 401 of the cut groove 400 in  the 

second image 302-2.  The coordinate calculation sec tion 

102 calculates the X coordinate (X2) and Y coordina te 

(Y3) of the center 401 of the cut groove 400 in the  

second image 302-3, and the coordinate storage sect ion 

103 stores the coordinates (X2, Y3) of the center 4 01 of 

the cut groove 400 in the second image 302-3.  In t his 

manner, the coordinate calculation section 102 calc ulates 

the coordinates (X1, Y2) of the center 401 of the o ne end 

portion 402 of the cut groove 400 in the imaging zo ne 5 

and the coordinates (X2, Y3) of the center 401 of t he 

opposite end portion 403 of the cut groove 400 in t he 

imaging zone 5, and the coordinate storage section 103 

stores the coordinates (X1, Y2) and the coordinates  (X2, 

Y3). 

        From the above-mentioned coordinates (X1, Y 1), (X2, 

Y1), (X1, Y2), and (X2, Y3), the correction amount 

calculation section 101 calculates an angle θ formed by 

the cut groove 400 extracted from the second image 302 
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and indicated by the solid line in FIG. 13 and the cut 

groove 400 extracted from the first image 301 and 

indicated by the dashed line in FIG. 13.  Specifica lly, 

the angle θ is calculated by the following formula 1. 

        θ = tan -1 {(Y3 - Y2)/(X2 - X1)} ... Formula 1 

        The correction amount calculation section 1 01 

stores the angle θ, which has been calculated by the 

formula 1, as a correction value, i.e., a correctio n 

angle for the chuck table 12 in the coordinate stor age 

section 103. 

        In addition, the correction amount calculat ion 

section 102 also calculates, from the above-mention ed 

coordinates (X1, Y1), (X2, Y1), (X1, Y2), and (X2, Y3), a 

difference between the Y coordinates of the same po sition 

(the position of the same X coordinate) on the hold ing 

surface 124 in the processing zone 3 and the imagin g zone 

5.  Specifically, at the position of the coordinate  (X1), 

the difference between the Y coordinates is calcula ted to 

be (Y2 - Y1), and at the position of the coordinate  (X2), 

the difference between the Y coordinates is calcula ted to 

be (Y3 - Y1).  The difference of the Y coordinates at the 

respective positions between the coordinate (X1) an d the 

coordinate (X2) is then calculated using the above-

mentioned difference (Y2 - Y1) of the Y coordinates , the 
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above-mentioned difference (Y3 - Y1) of the Y coord inates 

and the above-mentioned angle θ. 

        The correction amount calculation section 1 01 

stores, as correction values in the Y-axis directio n in 

the imaging zone 5, the above-mentioned difference (Y2 - 

Y1) of the Y-coordinates, the above-mentioned diffe rence 

(Y3 - Y1) of the Y coordinates, and the difference of the 

Y coordinates at the respective positions between t he 

coordinate (X1) and the coordinate (X2), in the 

coordinate storage section 103.  In short, taking i nto 

consideration a phenomenon that a deviation of a se cond 

predetermined value (mm) occurs in the Y-axis direc tion 

if processing feed is performed over a first 

predetermined value (mm) in the X-axis direction, t he 

correction amount calculation section 101 calculate s the 

correction values in the Y-axis direction in the im aging 

zone 5 and stores them in the coordinate storage se ction 

103. 

        As described above, the correction amount 

calculation section 101 calculates the correction v alues 

in the Y-axis direction and the correction angle fo r the 

chuck table 12, both, in the imaging zone 5 from th e Y 

coordinates (Y1), (Y2), (Y3), etc. of the centers 4 01 of 

both of the end portions 402 and 403 of the single cut 
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groove 400, the centers 401 being two points that a re 

apart from each other in the X-axis direction on th e cut 

groove 400 and stores them in the coordinate storag e 

section 103.  In the first embodiment, the correcti on 

amount calculation section 101 calculates both the 

correction values in the Y-axis direction and the 

correction angle for the chuck table 12 and stores them 

in the coordinate storage section 103.  In the pres ent 

invention, however, it is sufficient to calculate a nd 

store at least either the correction values or the 

correction angle. 

         The coordinate storage section 103 positio ns the 

second camera 52 below both of the end portions 402  and 

403 of the cut groove 400, the end portions 402 and  403 

being the regions imaged by the first camera 51, an d 

causes the second camera 52 to image the end portio ns 402 

and 403, and stores the difference (Y2 - Y1) of the  Y 

coordinates at the coordinate (X1), the difference (Y3 - 

Y1) of the Y coordinates at the coordinate (X2), an d the 

difference of the Y coordinates at the respective 

positions between the coordinate (X1) and the coord inate 

(X2), the differences having been calculated by the  

correction amount calculation section 101, so that the 

positional deviation between the imaging area of th e 
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first camera 51 and the imaging area of the second camera 

52 is stored as X coordinates and Y coordinates.  A s 

appreciated from the foregoing, the difference (Y2 - Y1) 

of the Y coordinates at the coordinate (X1), the 

difference (Y3 - Y1) of the Y coordinates at the 

coordinate (X2), and the difference of the Y coordi nates 

at the respective positions between the coordinate (X1) 

and the coordinate (X2) indicate, as X coordinates and Y 

coordinates, the positional deviation between the i maging 

area of the first camera 51 and the imaging area of  the 

second camera 52. 

        In the correction amount calculation operat ion, the 

image control section 104 receives the operation fr om the 

operator via the input unit, outputs to the display  unit 

110 control signals pursuant to the operation from the 

operator, and displays the first image 301 and the second 

image 302 in juxtaposition in the X-axis direction on the 

display unit 110 as illustrated in FIG. 16 or displ ays 

the first image 301 and the second image 302 in 

superposition on the display unit 110 as illustrate d in 

FIG. 17.  It is to be noted that FIGS. 16 and 17 pr esent 

examples of the display of the first and second ima ges 

301-3 and 302-3 of the opposite end portion 403 by the 

display unit 110.  The correction amount control op eration 
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ends when the coordinate storage section 103 stores  the 

correction values in the Y-axis direction and the 

correction angle for the chuck table 12. 

        To enable the second camera 52 to image the  same 

position on the workpiece 200 as the first camera 5 1 

based on the correction values in the Y-axis direct ion as 

stored in the coordinate storage section 103 when m oving 

the chuck table 12 in the X-axis direction in the i maging 

zone 5 to perform an alignment by imaging the workp iece 

200 held on the chuck table 12 with the second came ra 52 

in the processing operation by the processing appar atus 

1, the imaging area control section 105 controls th e Y-

axis moving unit 53 to correct the position of the second 

camera 52 in the Y-axis direction.  As an alternati ve, 

when moving the chuck table 12 in the X-axis direct ion in 

the imaging zone 5 to perform an alignment, the ima ging 

area control section 105 controls the rotary drive unit 

13 based on the correction angle for the chuck tabl e 12 

as stored in the coordinate storage section 103 to rotate 

the chuck table 12 about its axis according to the 

correction angle such that the second camera 52 can  image 

the same position on the workpiece 200 as the first  

camera 51. 

        Specifically, the imaging area control sect ion 105, 
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when moving the chuck table 12 in the X-axis direct ion in 

the imaging zone 5 to perform an alignment, control s the 

Y-axis moving unit 53 by the stored correction valu es in 

the Y-axis direction to move the second camera 52 

downward in FIG. 12 if the correction values in the  Y-

axis direction as stored in the coordinate storage 

section 103 indicate that the same position on the 

workpiece 200 is located on a more upper side in FI G. 12 

in the imaging zone 5 than in the processing zone 3 .  

Similarly, the imaging area control section 105 mov es the 

second camera 52 upward by the stored correction va lues 

in the Y-axis direction in FIG. 12 if the correctio n 

values in the Y-axis direction as stored in the 

coordinate storage section 103 at the time of the 

alignment indicate that the same position on the 

workpiece 200 is located on a more lower side in FI G. 12 

in the imaging zone 5 than in the processing zone 3 . 

        Further, the imaging area control section 1 05, when 

moving the chuck table 12 in the X-axis direction i n the 

imaging zone 5 to perform an alignment, controls th e 

rotary drive unit 13 to rotate the chuck table 12 i n a 

direction of an arrow 502 of FIG. 12 by the stored 

correction angle if the correction angle for the ch uck 

table 12 as stored in the coordinate storage sectio n 103 
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indicates that the same position on the workpiece 2 00 

deviates more in a direction of the arrow 501 of FI G. 12 

in the imaging zone 5 than in the processing zone 3 .  

Similarly, the imaging area control section 105 rot ates 

the chuck table 12 by the stored correction angle i n the 

direction of the arrow 501 of FIG. 12 if the correc tion 

angle for the chuck table 12 as stored in the coord inate 

storage section 103 at the time of the alignment 

indicates that the same position on the workpiece 2 00 

deviates more in the direction of the arrow 502 of FIG. 

12 in the imaging zone 5 than in the processing zon e 3. 

        In the processing operation by the processi ng 

apparatus 1, the cut groove 400 is imaged from abov e by 

the first camera 51, the cut groove 400 is imaged f rom 

below by the second camera 52, and a kerf check is then 

performed to determine whether or not a deviation o f the 

cut groove 400, which has been formed in the workpi ece 

200, from a desired position and sizes or the like of 

chippings occurred on both edges of the cut groove 400 

are within predetermined tolerances.  Here, the ima ging 

area control section 105 also corrects the position  of 

the second camera 52 in the Y-axis direction.  It i s to be 

noted that a kerf check is conducted at a predeterm ined 

timing such as every time a predetermined number of  cut 
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grooves 400 has been formed or every time a predete rmined 

number of workpieces 200 has been cut. 

        When performing the kerf check, the imaging  area 

control section 105 uses, as a positional deviation  

between the imaging area of the first camera 51 and  the 

imaging area of the second camera 52, the differenc e (Y2 

- Y1) of the Y coordinates at the coordinate (X1), the 

difference (Y3 - Y1) of the Y coordinates at the 

coordinate (X2), and the difference of the Y coordi nates 

at the respective positions between the coordinate (X1) 

and the coordinate (X2), all of which are stored in  the 

coordinate storage section 103, and controls the Y- axis 

moving unit 53 to correct the position of the secon d 

camera 52 in the Y-axis direction such that the sec ond 

camera 52 can image the same position on the workpi ece 

200 as the first camera 51. 

        Specifically, the imaging area control sect ion 105, 

after imaging the workpiece 200 by the first camera  51 to 

perform the kerf check, controls the Y-axis moving unit 

53 by the stored correction values in the Y-axis 

direction to move the second camera 52 downward in FIG. 

12 and then images the workpiece 200 by the second camera 

52 if the correction values in the Y-axis direction  as 

stored in the coordinate storage section 103 indica te 



46 

that the same position on the workpiece 200 is loca ted on 

a more upper side in FIG. 12 in the imaging zone 5 than 

in the processing zone 3.  Similarly, the imaging a rea 

control section 105, after imaging the workpiece 20 0 by 

the first camera 51 at the time of the kerf check, moves 

the second camera 52 upward by the stored correctio n 

values in the Y-axis direction in FIG. 12 and then images 

the workpiece 200 by the second camera 52 if the 

correction values in the Y-axis direction as stored  in 

the coordinate storage section 103 indicate that th e same 

position on the workpiece 200 is located on a more lower 

side in FIG. 12 in the imaging zone 5 than in the 

processing zone 3. 

        The respective functions of the correction amount 

calculation section 101, the coordinate calculation  

section 102, the image control section 104, and the  image 

area control section 105 are realized through execu tion 

of computer programs, which are stored in the stora ge 

device of the control unit 100, by the arithmetic a nd 

logic processing unit.  The function of the coordin ate 

storage section 103 is realized by the storage devi ce of 

the control unit 100. 

        Next, a description will be made regarding a 

processing operation by the processing apparatus 1.   In 
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the processing operation, the operator first record s 

information regarding processing details in the con trol 

unit 100, and mounts the workpiece 200 on the holdi ng 

surface 124 of the chuck table 12 of the holding un it 10 

via the tape 211 prior to cutting processing.  

Subsequently, the processing apparatus 1 starts the  

processing operation when the control unit 100 rece ives a 

start instruction for the processing operation from  the 

operator. 

        In the processing operation, the processing  

apparatus 1 controls the individual elements of the  

control unit 100, and after the workpiece 200 is he ld 

under suction on the holding surface 124 of the chu ck 

table 12 via the tape 211, the cutting blade 21 of the 

cutting unit 20 is rotated, the chuck table 12 is m oved 

to the imaging zone 5, and the chuck table 12 is st opped 

in the imaging zone 5.  Based on the correction val ues in 

the Y-axis direction and the correction angle for t he 

chuck table 12, which the imaging area control sect ion 

105 has stored in the coordinate storage section 10 3, the 

processing apparatus 1 adjusts the position of the second 

camera 52 in the Y-axis direction and the direction  of 

the chuck table 12 about its axis based on the corr ection 

values in the Y-axis direction and the correction a ngle 
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for the chuck table 12 as stored by the imaging are a 

control section 105 in the coordinate storage secti on 

103. 

        In the processing operation, the processing  

apparatus 1 further controls the individual element s of 

the control unit 100, and the workpiece 200 on the chuck 

table 12 is imaged from below by the second camera 52 and 

an alignment is performed to conduct positional 

registration between the workpiece 200 and the cutt ing 

blade 21.  In the processing operation, with the ch eck 

table 12 and the cutting blade 21 of the cutting un it 20 

being relatively moved along a desired one of the s treets 

203, the cutting blade 21 is caused to cut into the  

workpiece 200 along the desired street 203 until th e tape 

211 is reached.  The cutting unit 20 cuts, along th e 

desired street 203, the workpiece 200 held on the c huck 

table 12, so that a cut groove is formed in the wor kpiece 

200 along the desired street 203. 

        In the processing operation, the processing  

apparatus 1 also performs a kerf check at a predete rmined 

timing.  In the processing operation, the processin g 

apparatus 1 ends the processing operation when the 

workpiece 200 has been cut along all the streets 20 3. 

        The above-described processing apparatus 1 
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according to the first embodiment includes the corr ection 

amount calculation section 101 that calculates the 

correction values in the Y-axis direction and the 

correction angle for the chuck table 12, both, in t he 

imaging zone 5 from the coordinates (X1, Y1) and (X 2, Y1) 

of the center 401 of the cut groove 400 as calculat ed 

from the first images 301-2 and 301-3 acquired by i maging 

both of the end portions 402 and 403 of the cut gro ove 

400 by the first camera 51 and the coordinates (X1,  Y2) 

and (X2, Y3) of the center 401 of the cut groove 40 0 as 

calculated from the second images 302-2 and 302-3 

acquired by imaging both of the end portions 402 an d 403 

of the cut groove 400 by the second camera 52. 

        The processing apparatus 1 also includes th e 

imaging area control section 105 that, when perform ing an 

alignment, moves the second camera 52 in the Y-axis  

direction and rotates the chuck table 12 about its axis 

based on the correction values in the Y-axis direct ion 

and the correction angle for the chuck table 12 as 

calculated by the correction amount calculation sec tion 

101 such that the first camera 51 and the second ca mera 

52 image the same position on the workpiece 200. 

        When performing the alignment by imaging th e 

workpiece 200 held on the chuck table 12 by the sec ond 
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camera 52 arranged in the non-guaranteed range, the  

processing apparatus 1 positions the second camera 52 

such that the first camera 51 and the second camera  52 

image the same position on the workpiece 200 held o n the 

chuck table 12.  The processing apparatus 1 can the refore 

perform the alignment accurately, thereby enabling to 

suppress processing at a wrong position in the proc essing 

operation. 

        Even if the workpiece 200 held on the chuck  table 

12 is imaged by the second camera 52 arranged in th e non-

guaranteed range, the processing apparatus 1 can al so 

accurately perform an alignment, and therefore can 

suppress the need for costly guide rails or longer guide 

rails which would otherwise be required for the 

performance of an accurate alignment. 

        As a consequence, the processing apparatus 1 brings 

about an advantageous effect that a reduction in 

processing accuracy can be suppressed while suppres sing 

an increase in cost. 

        Using the X coordinates and Y coordinates o f the 

positional deviation between the imaging area of th e 

first camera 51 and the imaging area of the second camera 

52 as stored in the coordinate storage section 103,  in 

other words, the difference (Y2 - Y1) of the Y 
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coordinates at the coordinate (X1), the difference (Y3 - 

Y1) of the Y coordinates at the coordinate (X2), an d the 

difference of the Y coordinates at the respective 

positions between the coordinate (X1) and the coord inate 

(X2) when performing the kerf check, the processing  

apparatus 1 also controls the Y-axis moving unit 53  to 

correct the position of the second camera 52 in the  Y-

axis direction such that the second camera 52 can i mage 

the same position on the workpiece 200 as the first  

camera 51. 

        When performing the kerf check, the process ing 

apparatus 1 can therefore image the same position o n the 

workpiece 200 by the first camera 51 arranged in th e 

guaranteed range and the second camera 52 arranged in the 

non-guaranteed range.  Accordingly, the processing 

apparatus 1 can accurately perform the kerf check f rom 

both above and below of the workpiece 200, and can 

suppress wrong determination as to processing resul ts in 

the processing operation. 

        As a consequence, the processing apparatus 1 can 

bring about an advantageous effect that a kerf chec k can 

be precisely performed while suppressing an increas e in 

cost. 

[Second Embodiment] 
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        A processing apparatus according to a secon d 

embodiment of the present invention will be describ ed 

based on the attached drawings, specifically FIGS. 18 to 

20.  Reference will first be made to FIGS. 18 and 1 9.  

FIG. 18 is a perspective view depicting a configura tion 

of part of the processing apparatus according to th e 

second embodiment.  FIG. 19 is a perspective view 

depicting a holding unit and a second camera in the  

processing apparatus depicted in FIG. 18.  In FIGS.  18 and 

19, portions identical to those in the first embodi ment 

are identified by the same numerals, and their 

description will be omitted herein. 

        A processing apparatus 1-2 according to the  second 

embodiment is the same as the processing apparatus 1 of 

the first embodiment except that a linear mark 61 i s 

formed in the holding surface 124 of the chuck tabl e 12 

and that, in a correction amount calculation operat ion, 

the correction amount calculation section 101 image s the 

mark 61 by the first camera 51 and the second camer a 52 

and calculates correction values in the Y-axis dire ction, 

a positional deviation between the imaging area of the 

first camera 51 and the imaging area of the second camera 

52, and a correction angle for the chuck table 12, and 

the coordinate storage section 103 stores a positio nal 
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deviation between the first camera 51 and the secon d 

camera 52 as calculated by the correction amount 

calculation section 101. 

        In the second embodiment, as depicted in FI GS. 18 

and 19, a second mark 62 that crosses the linear ma rk 61 

at right angles and overlaps the mark 61 is formed in the 

holding surface 124 of the chuck table 12 in additi on to 

the mark 61, so that a mark 63 composed of the mark s 61 

and 62 is formed. 

        In the correction amount calculation operat ion, the 

control unit 100 holds the workpiece 200 under suct ion on 

the holding surface 124 of the chuck table 12 of th e 

holding unit 10 via the tape 211 without rotating t he 

cutting blade 21 of the cutting unit 20, and positi ons 

the chuck table 12 in the processing zone 3 to make  the 

mark 61 and the first camera 51 face each other in the Z-

axis direction.  In the correction amount calculati on 

operation, the correction amount calculation sectio n 101 

images the linear mark 61 in the chuck table 12 by the 

first camera 51, and rotates the chuck table 12 to adjust 

a longitudinal direction of the mark 61 to a direct ion 

parallel to the X-axis direction. 

        In the correction amount calculation operat ion, the 

correction amount calculation section 101 causes th e 
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first camera 51 to image predetermined positions on  

opposite end portions of the mark 61 while moving t he 

chuck table 12 along the X-axis direction from the 

processing zone 3 to the imaging zone 5, thereby 

acquiring a first image 301 (hereinafter designated  by 

numeral 301-4) captured by imaging one end portion of the 

mark 61 with the first camera 51 and another first image 

301 (hereinafter designated by numeral 301-5) captu red by 

imaging an opposite end portion of the mark 61 with  the 

first camera 51. 

        The coordinate calculation section 102 extr acts the 

mark 61 from the first image 301-4 and calculates t he X 

coordinate (X1) and the Y coordinate (Y1) of a cent er of 

the mark 61, and the coordinate storage section 103  

stores the coordinates (X1, Y1) of the center of th e mark 

61 in the first image 301-4.  The coordinate calcul ation 

section 102 extracts the mark 61 from the first ima ge 

301-5 and calculates the X coordinate (X2) and the Y 

coordinate (Y1) of the center of the mark 61, and t he 

coordinate storage section 103 stores the coordinat es 

(X2, Y1) of the center of the mark 61 in the first image 

301-5.  In this manner, the coordinate calculation section 

102 calculates the coordinates (X1, Y1) of the cent er of 

the one end portion of the mark 61 and the coordina tes 
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(X2, Y1) of the center of the opposite end portion of the 

mark 61, both, in the processing zone 3, and stores  the 

coordinates (X1, Y1) and the coordinates (X2, Y1) i n the 

coordinate storage section 103. 

        After the chuck table 12 has approached the  imaging 

zone 5, the correction amount calculation section 1 01 

moves the chuck table 12 further in the imaging zon e 5, 

and causes the second camera 52 to image the 

predetermined positions (the same positions as the 

imaging positions of the first camera 51) on both t he end 

portions of the mark 61.  The correction amount 

calculation section 101 acquires a second image 302  

(hereinafter designated by numeral 302-4) captured by 

imaging the one end portion of the mark 61 with the  

second camera 52 and another second image 302 

(hereinafter designated by numeral 302-5) captured by 

imaging the opposite end portion of the mark 61 wit h the 

second camera 52. 

        The coordinate calculation section 102 extr acts the 

mark 61 from the second image 302-4 and calculates the X 

coordinate (X1) and Y coordinate (Y2) of the center  of 

the mark 61, and the coordinate storage section 103  

stores the coordinates (X1, Y2) of the center of th e mark 

61 in the second image 302-4.  The coordinate calcu lation 
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section 102 extracts the mark 61 from the second im age 

302-5 and calculates the X coordinate (X2) and Y 

coordinate (Y3) of the center of the mark 61, and t he 

coordinate storage section 103 stores the coordinat es 

(X2, Y3) of the center of the mark 61 in the second  image 

302-5.  In this manner, the coordinate calculation section 

102 calculates the coordinates (X1, Y2) of the cent er of 

the one end portion of the mark 61 and the coordina tes 

(X2, Y3) of the center of the opposite end portion of the 

mark 61, both, in the imaging zone 5, and the coord inate 

storage section 103 stores the coordinates (X1, Y2)  and 

the coordinates (X2, Y3). 

        From the above-mentioned coordinates (X1, Y 1), (X2, 

Y1), (X1, Y2), and (X2, Y3), the correction amount 

calculation section 101 calculates an angle θ formed by 

the mark 61 extracted from the second image 302 and  the 

mark 61 extracted from the first image 301 by the f ormula 

1 as in the first embodiment, and stores the calcul ated 

angle θ as a correction value, i.e., a correction angle 

for the chuck table 12 in the coordinate storage se ction 

103. 

        In addition, the correction amount calculat ion 

section 101 also calculates, from the above-mention ed 

coordinates (X1, Y1), (X2, Y1), (X1, Y2), and (X2, Y3), a 
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difference of the Y coordinates for the respective X 

coordinates of the same position on the holding sur face 

124 in the processing zone 3 and the imaging zone 5  as in 

the first embodiment. 

        The correction amount calculation section 1 01 

stores, as correction values in the Y-axis directio n in 

the imaging zone 5, the difference (Y2 - Y1) of the  Y-

coordinates, the difference (Y3 - Y1) of the Y 

coordinates, and the difference of the Y coordinate s at 

the respective positions between the coordinate (X1 ) and 

the coordinate (X2), which have been calculated as in the 

first embodiment, in the coordinate storage section  103. 

        As described above, the correction amount 

calculation section 101 calculates the correction v alues 

in the Y-axis direction and the correction angle fo r the 

chuck table 12, both, in the imaging zone 5 from th e Y 

coordinates (Y1), (Y2), (Y3), etc. of the centers o f both 

of the end portions of the single mark 61, the cent ers 

being two points that are apart from each other in the X-

axis direction, and stores them in the coordinate s torage 

section 103.  In the second embodiment, the correct ion 

amount calculation section 101 calculates both the 

correction values in the Y-axis direction and the 

correction angle for the chuck table 12 and stores them 
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in the coordinate storage section 103.  In the pres ent 

invention, however, it is sufficient to calculate a nd 

store at least either the correction values or the 

correction angle as in the first embodiment. 

         The coordinate storage section 103 positio ns the 

second camera 52 below both of the end portions of the 

mark 61, the end portions being the regions imaged by the 

first camera 51, and causes the second camera 52 to  image 

the end portions, and stores the difference (Y2 - Y 1) of 

the Y coordinates at the coordinate (X1), the diffe rence 

(Y3 - Y1) of the Y coordinates at the coordinate (X 2), 

and the difference of the Y coordinates at the resp ective 

positions between the coordinate (X1) and the coord inate 

(X2), the differences having been calculated by the  

correction amount calculation section 101, so that the 

positional deviation between the imaging area of th e 

first camera 51 and the imaging area of the second camera 

52 is stored as X coordinates and Y coordinates. 

        After the correction amount calculation sec tion 101 

has calculated the correction values in the Y-axis 

direction, the correction angle for the chuck table  12, 

and the positional deviation between the imaging ar ea of 

the first camera 51 and the imaging area of the sec ond 

camera 52, all, in the imaging zone 5, and the coor dinate 
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storage section 103 has stored them, the processing  

apparatus 1-2 according to the second embodiment op erates 

as in the first embodiment. 

        The correction amount calculation section 1 01 

calculates the correction values in the Y-axis dire ction, 

the correction angle for the chuck table 12, and th e 

positional deviation between the imaging area of th e 

first camera 51 and the imaging area of the second camera 

52, all, in the imaging zone 5, the coordinate stor age 

section 103 stores them, and then the processing 

apparatus 1-2 operates as in the first embodiment.  

Therefore, the above-described processing apparatus  1-2 

according to the second embodiment, like the first 

embodiment, can bring about the advantageous effect  that 

a reduction in processing accuracy can be suppresse d 

while suppressing an increase in cost. 

        Reference will next be made to FIG. 20.  FI G. 20 is 

a perspective view depicting the workpiece of FIG. 2 with 

the tape bonded on the back surface thereof.  In FI G. 20, 

portions identical to those in the first embodiment  are 

identified by the same numerals, and their descript ion 

will be omitted herein. 

        If the tape 211 is bonded to the side of th e back 

surface 205 of the workpiece 200 and the devices 20 4 are 
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directed upward, as depicted in FIG. 20, in the sec ond 

embodiment, the processing apparatus 1-2 may hold t he 

workpiece 200 under suction on the holding surface 124 of 

the chuck table 12 via the tape 211.  If this is th e case, 

the first camera 51 and the second camera 52 may im age, 

for example, both end portions of one of the marks 208 

and 209 in a desired one of the key patterns 207, 

specifically the mark 208, the correction amount 

calculation section 101 may calculate the correctio n 

values in the Y-axis direction, the correction angl e for 

the chuck table 12, and the positional deviation be tween 

the imaging area of the first camera 51 and the ima ging 

area of the second camera 52, all, in the imaging z one 5, 

the coordinate storage section 103 may store them, and 

then the processing apparatus 1-2 may operate as in  the 

first embodiment. 

        After imaging the cut groove 400, the mark 61, or 

the mark 208 by the first camera 51 and the second camera 

52 and calculating the correction values in the Y-a xis 

direction, the correction angle for the chuck table  12, 

and the positional deviation between the imaging ar ea of 

the first camera 51 and the imaging area of the sec ond 

camera 52, all, in the imaging zone 5, the present 

invention may rotate the chuck table 12 90 degrees about 
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its axis, and may then confirm whether the cut groo ve 

400, the mark 61, or the mark 208 extends along the  Y-

axis direction.  Described specifically, the correc tion 

amount calculation section 101 images the cut groov e 400, 

the mark 61, or the mark 208 by the first camera 51  and 

the second camera 52 and calculates the correction values 

in the Y-axis direction, the correction angle for t he 

chuck table 12, and the positional deviation betwee n the 

imaging area of the first camera 51 and the imaging  area 

of the second camera 52, all, in the imaging zone 5 , 

rotates the chuck table 12 90 degrees about its axi s, and 

then confirms whether the cut groove 400, the mark 61, or 

the mark 208 extends along the Y-axis direction.  I n the 

case of the second embodiment, it is desired to con firm 

whether the mark 62 or 209 extends in the X-axis 

direction. 

        The present invention shall not be limited to the 

above-described embodiments.  In other words, the p resent 

invention can be practiced with various modificatio ns 

within the scope not departing from the spirit of t he 

present invention.  In the embodiments, the process ing 

apparatuses 1 and 1-2 are cutting apparatuses that cut 

the workpieces 200 and 200-1.  In the present inven tion, 

however, the processing apparatus is not limited to  such 
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a cutting apparatus, but may be, for example, a las er 

processing apparatus that irradiates a laser beam o f a 

wavelength having absorption in or transmission thr ough 

the workpieces 200 and 200-1.  If the processing ap paratus 

1 or 1-2 is a laser processing apparatus, its laser  beam 

irradiation unit that irradiates a laser beam corre sponds 

to the processing unit, and a laser-processed groov e or a 

modified layer formed in the workpiece 200 or 200-1  

corresponds to a processed mark.  In the present 

invention, the first camera 51 and second camera 52  may 

be infrared cameras. 

        The present invention is not limited to the  details 

of the above-described preferred embodiment.  The s cope of 

the invention is defined by the appended claims and  all 

changes and modifications as fall within the equiva lence 

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

by the invention. 
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WHAT IS CLAIMED IS: 

        1.  A processing apparatus comprising: 

        a holding unit having a rotatable chuck tab le 

configured to hold a workpiece; 

        a processing unit configured to process the  

workpiece held on the chuck table; 

        a processing feed unit that carries out pro cessing 

feed of the holding unit in an X-axis direction; 

        an indexing feed unit that carries out inde xing 

feed of the processing unit in a Y-axis direction; 

        a camera that images the workpiece held on the 

chuck table and is movable in an indexing feed dire ction; 

and 

        a control unit configured to control the ho lding 

unit, the processing unit, the processing feed unit , the 

indexing feed unit, and the camera, 

        wherein the processing feed unit includes g uide 

rails, and is configured to move the holding unit a long 

the guide rails between a processing zone, in which  the 

workpiece is processed by the processing unit, and an 

imaging zone, in which the workpiece is imaged by t he 

camera at a position that is apart from the process ing 

zone by a predetermined distance in the X-axis dire ction, 

and 
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        the control unit includes a correction amou nt 

calculation section configured such that, after for ming a 

linear processed mark in the workpiece by the proce ssing 

unit while carrying out processing feed of the chuc k 

table, the chuck table is moved to the imaging zone , the 

processed mark is imaged by the camera, and correct ion 

values in the Y-axis direction or a correction angl e for 

the chuck table are or is then calculated from Y-

coordinates of two points that are apart from each other 

in a processing feed direction on the processed mar k, 

whereby when carrying out processing feed of the ch uck 

table in the imaging zone, the camera is corrected in 

position in the Y-axis direction based on the corre ction 

values or the chuck table is rotated by the correct ion 

angle. 

        2.  The processing apparatus according to c laim 1, 

        wherein the chuck table has a transparent m ember 

that forms a holding surface configured to hold the  

workpiece thereon, 

        the camera has, at positions which are up a nd down 

with the transparent member interposed therebetween , a 

first camera in a vicinity of the processing unit a nd a 

second camera that is more distant than the first c amera 

from the processing unit, and 
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        the control unit further includes a coordin ate 

storage section configured to store in terms of X a nd Y-

coordinates a positional deviation between the firs t 

camera positioned to image a predetermined region o n the 

workpiece held on the chuck table and the second ca mera 

positioned to image the predetermined region, and i s 

configured to correct the position of the second ca mera 

based on the X and Y-coordinates stored in the coor dinate 

storage section such that the second camera can ima ge the 

predetermined region imaged by the first camera. 

        3.  The processing apparatus according to c laim 2, 

further comprising: 

        a display unit that displays a first image captured 

by the first camera and a second image captured by the 

second camera, 

        wherein the control unit further includes a n image 

control section configured to display the first ima ge and 

the second image in superposition or juxtaposition on the 

display unit with one of the first image and the se cond 

image being inverted in the processing feed directi on. 

        4.  A processing apparatus comprising: 

        a holding unit having a rotatable chuck tab le 

configured to hold a workpiece; 

        a processing unit configured to process the  
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workpiece held on the chuck table; 

        a processing feed unit that carries out pro cessing 

feed of the holding unit in an X-axis direction; 

        an indexing feed unit that carries out inde xing 

feed of the processing unit in a Y-axis direction; 

        a camera that images the workpiece held on the 

chuck table and is movable in the Y-axis direction;  and 

        a control unit configured to control the ho lding 

unit, the processing unit, the processing feed unit , the 

indexing feed unit, and the camera, 

        wherein the processing feed unit includes g uide 

rails, and is configured to move the holding unit a long 

the guide rails between a processing zone, in which  the 

workpiece is processed by the processing unit, and an 

imaging zone, in which the workpiece is imaged by t he 

camera at a position that is apart from the process ing 

zone by a predetermined distance,  

        the camera has a first camera in a vicinity  of the 

processing unit, and a second camera that is more d istant 

than the first camera from the processing unit, and  

        the control unit includes a correction amou nt 

calculation section configured to image a linear ma rk in 

the workpiece or the chuck table by the first camer a, to 

rotate the chuck table to adjust the mark to a dire ction 
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parallel to the X-axis direction, to move the chuck  table 

to the imaging zone to image the mark by the second  

camera, and then to calculate correction values in the Y-

axis direction or a correction angle for the chuck table 

from X and Y-coordinates of two points that are apa rt 

from each other in the X-axis direction on the mark , 

whereby when carrying out processing feed of the ch uck 

table in the imaging zone and carrying out imaging,  the 

second camera is subjected to indexing feed based o n the 

correction values or the chuck table is rotated by the 

correction angle. 

        5.  The processing apparatus according to c laim 4, 

wherein 

        the chuck table has a transparent member th at forms 

a holding surface configured to hold the workpiece 

thereon, 

        the camera has the first camera and the sec ond 

camera at positions which are up and down with the 

transparent member interposed therebetween, and 

        the control unit further includes a coordin ate 

storage section configured to store in terms of X a nd Y-

coordinates a positional deviation between the firs t 

camera positioned to image a predetermined region o n the 

workpiece held on the chuck table and the second ca mera 
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positioned to image the predetermined region, and i s 

configured to correct the position of the second ca mera 

based on the X and Y-coordinates stored in the coor dinate 

storage section such that the second camera can ima ge the 

predetermined region imaged by the first camera. 

        6.  The processing apparatus according to c laim 5, 

further comprising: 

        a display unit that displays a first image captured 

by the first camera and a second image captured by the 

second camera, 

        wherein the control unit further includes a n image 

control section configured to display the first ima ge and 

the second image in superposition or juxtaposition on the 

display unit with one of the first image and the se cond 

image being inverted in the X-axis direction. 

  


