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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 

        A processing apparatus, in particular a pre cision 

processing apparatus that needs to perform precisio n 

processing operation, such as a semiconductor fabri cation 

apparatus, is required to control its moving parts to 

move by distances in the unit of µm.  Therefore, it  is 

necessary for the operator to control the operation  of 

the processing apparatus by carefully operating an 

operation panel installed on or connected to the 

processing apparatus, to enter various numerical va lues.  

For example, JP 2001-84015 A discloses a processing  

apparatus having an operation panel.  This operatio n panel 

includes a numerical key pad with numerical keys ra nging 

from 0 to 9 and a digit setting key for setting the  

digits of a numerical value entered through the num erical 

key pad as it is operated. 

 

SUMMARY OF THE INVENTION 
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        There have been demands for better operabil ity for 

the conventional processing apparatus at the time w hen 

the operator registers projected dicing lines, proc essed 

grooves, patterns, etc., included in a displayed im age 

that has been captured. 

        Therefore, it is an object of the present i nvention 

to provide a processing apparatus that is capable o f 

increasing operability at the time of selecting and  

registering a portion of a displayed image. 

        In accordance with an aspect of the present  

invention, there is provided a processing apparatus  

including a holding table having a holding surface for 

holding thereon a workpiece with a plurality of dev ices 

formed in respective areas demarcated on a face sid e of 

the workpiece by a plurality of projected dicing li nes, a 

processing unit that processes the workpiece held o n the 

holding table, an image capturing unit that capture s an 

image of the workpiece held on the holding table, a  

moving unit that moves the holding table relatively  to 

the processing unit and the image capturing unit in  

horizontal directions along the holding surface, a touch 

panel that displays thereon the image captured by t he 

image capturing unit, and a control unit that detec ts a 

line in an image positioned within an allowable reg ion 
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based on a contact line traced on the image display ed on 

the touch panel and that registers the detected lin e. 

        Preferably, the line represents a contour o f a 

pattern that indicates one of the devices in the im age 

displayed on the touch panel, and the control unit 

registers the pattern corresponding to the detected  line, 

as a key pattern acting as a mark for detecting one  of 

the projected dicing lines. 

        Preferably, the line represents one of the 

projected dicing lines or a processed groove formed  in 

the workpiece by the processing unit in the image 

displayed on the touch panel, and the control unit 

registers the line as an image capturing route alon g 

which the image capturing unit that captures an ima ge of 

the workpiece is to be moved relatively to the hold ing 

table. 

        The processing apparatus according to the p resent 

invention is advantageous in that it is capable of 

increasing operability at the time of selecting and  

registering a portion of a displayed image. 

        The above and other objects, features and 

advantages of the present invention and the manner of 

realizing them will become more apparent, and the 

invention itself will best be understood from a stu dy of 
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the following description and appended claims with 

reference to the attached drawings showing some pre ferred 

embodiments of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is a perspective view illustrating a  

structural example of a processing apparatus accord ing to 

an embodiment of the present invention; 

        FIG. 2 is a view illustrative of an example  in 

which the processing apparatus according to the 

embodiment registers a line in an image; 

        FIG. 3 is a view illustrative of an example  in 

which the line in the image illustrated in FIG. 2 i s 

detected; 

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

registration processing sequence carried out by the  

processing apparatus according to the embodiment; 

        FIG. 5 is a view illustrative of another ex ample in 

which the processing apparatus according to the 

embodiment registers a line in an image; 

        FIG. 6 is a view illustrative of an example  in 

which the line in the image illustrated in FIG. 5 i s 

detected; and 

        FIG. 7 is a flowchart illustrating another example 
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of the registration processing sequence carried out  by 

the processing apparatus according to the embodimen t. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

        Preferred embodiments of the present invent ion will 

be described in detail hereinbelow with reference t o the 

accompanying drawings.  The present invention is no t 

limited to the details of the embodiments described  

below.  The components described below cover those which 

could easily be anticipated by a person skilled in the 

art and those which are essentially identical to th ose 

described above.  Further, the arrangements describ ed 

below can be combined in appropriate manners.  In 

addition, various omissions, replacements, or chang es of 

the arrangements may be made without departing from  the 

scope of the present invention.  In the description  to be 

described below, those components that are identica l to 

each other are denoted by identical reference chara cters 

and will be omitted from description. 

[Embodiments] 

        A processing apparatus according to an embo diment 

of the present invention will be described in detai l 

hereinbelow with reference to the drawings.  FIG. 1  

illustrates, in perspective, the processing apparat us 
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according to the present embodiment.  As illustrate d in 

FIG. 1, the processing apparatus, which is denoted by 1, 

according to the present embodiment is an apparatus  for 

cutting a workpiece 200 to form cut grooves as proc essed 

marks in the workpiece 200.  The processing apparat us 1 is 

also an apparatus for capturing, displaying, and st oring 

an image of cut grooves, patterns, or the like on a  

preset inspection route among the cut grooves forme d in 

the workpiece 200 at any timing while or after the 

workpiece 200 is processed, i.e., cut.  According t o the 

present embodiment, the cut groove is an example of  a 

processed mark or a groove produced in the workpiec e 200 

by the processing apparatus 1. Note that, according  to 

the present invention, the processing apparatus 1 i s not 

limited to the illustrated processing apparatus for  

forming the cut grooves in the workpiece 200, and m ay be 

a laser processing apparatus for applying a laser b eam to 

the workpiece 200 to process the workpiece 200 with  the 

laser beam and form laser-processed grooves in the 

workpiece 200, and then capturing, displaying, and 

storing an image of the laser-processed grooves as 

processed marks on an inspection route on the workp iece 

200. 

        According to the present embodiment, as ill ustrated 
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in FIG. 1, the workpiece 200 to be cut by the proce ssing 

apparatus 1 is, for example, a wafer such as a 

semiconductor wafer or an optical device wafer shap ed as 

a circular plate and made of a base material of sil icon, 

sapphire, silicon carbide (SiC), gallium arsenide, or the 

like.  The workpiece 200 has a flat face side 201, and a 

plurality of devices 203 are fabricated in respecti ve 

areas demarcated on the flat face side 201 by a gri d of 

projected dicing lines 202.  The workpiece 200 has a 

reverse side 204 opposite to the face side 201, and  an 

adhesive tape 205 is affixed to the reverse side 20 4.  An 

annular frame 206 is mounted on an outer edge porti on of 

the adhesive tape 205.  Note that, according to the  

present invention, the workpiece 200 is not limited  to 

the illustrated wafer and may be a rectangular pack aged 

substrate, a ceramic plate, a glass plate, or the l ike 

having a plurality of devices encapsulated by a res in. 

        As illustrated in FIG. 1, the processing ap paratus 

1 includes a holding table 10, a pair of processing  units 

20 for performing cutting operation, an image captu ring 

unit 30, a touch panel 40, a moving unit 50, and a 

control unit 60.  According to the embodiment illus trated 

in FIG. 1, the processing apparatus 1 is a two-spin dle 

dicer, i.e., a facing dual-type cutting apparatus, having 
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the two processing units 20. 

        The holding table 10 has a holding surface 11 for 

holding thereon the workpiece 200 that includes the  

projected dicing lines 202.  The holding table 10 i ncludes 

a chuck table, for example.  The holding table 10 i s of a 

disk shape and includes a disk-shaped suction porti on and 

a frame.  The suction portion has a flat upper surf ace as 

the holding surface 11 for holding the workpiece 20 0 

thereon and is made of porous ceramic or the like t hat 

has a number of pores.  The frame has a recess defi ned 

centrally in an upper surface thereof and receives the 

suction portion fixedly fitted therein.  The holdin g table 

10 is movable along a horizontal X-axis by an X-axi s 

moving mechanism 51 of the moving unit 50, which is  to be 

described later, and is rotatable about a vertical axis 

by a rotary actuator that is not illustrated.  The suction 

portion of the holding table 10 is connected to an 

unillustrated vacuum suction source through an 

unillustrated vacuum suction channel, for holding t he 

workpiece 200 on the holding surface 11 in its enti rety 

under suction forces from the vacuum suction source .  As 

illustrated in FIG. 1, a plurality of clamps 12 for  

clamping the annular frame 206 in position around t he 

holding surface 11 are disposed at spaced angular 
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intervals on a circumferential edge of the holding table 

10. 

        Each of the processing units 20 processes, i.e., 

cuts, the workpiece 200 held on the holding table 1 0 

along the projected dicing lines 202 to form cut gr ooves 

in the workpiece 200.  The processing unit 20 inclu des a 

cutting blade 21, a spindle, and a spindle housing 22.  

The cutting blade 21 is rotatable about a horizonta l Y-

axis perpendicular to the X-axis, to cut into the 

workpiece 200 held on the holding table 10.  The sp indle 

extends along the Y-axis and supports on its distal  end 

the cutting blade 21.  The spindle is rotatable abo ut its 

central axis along the Y-axis to rotate the cutting  blade 

21.  The spindle is rotatably housed in the spindle  

housing 22.  The processing unit 20 is arranged suc h that, 

with respect to the workpiece 200 held on the holdi ng 

table 10, the spindle housing 22 is movable along t he Y-

axis by a Y-axis moving mechanism 52 of the moving unit 

50, which is to be described later, and is movable along 

a Z-axis perpendicular to the X-axis and the Y-axis  by a 

Z-axis moving mechanism 53 of the moving unit 50, w hich 

is to be described later. 

        The image capturing unit 30 captures images  of the 

workpiece 200 held on the holding table 10.  Accord ing to 
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the present embodiment, the image capturing unit 30  is 

fixed to the processing unit 20 for movement in uni son 

with the processing unit 20.  The image capturing u nit 30 

includes an image capturing device for capturing an  image 

of the projected dicing lines 202 of the workpiece 200 

that is held on the holding table 10 and that is ye t to 

be subjected to a cutting step and an image of cut 

grooves formed as processed marks in the workpiece 200 

that has been subjected to the cutting step.  The i mage 

capturing device is, for example, a charge-coupled device 

(CCD) or a complementary metal oxide semiconductor (CMOS) 

device. 

        The image capturing unit 30 captures an ima ge of 

the workpiece 200 that is held on the holding table  10 

and that is yet to be subjected to a cutting step, to 

produce an image to be used, for example, in an ali gnment 

step for positioning the workpiece 200 with respect  to 

the cutting blade 21.  Then, the image capturing un it 30 

outputs the obtained image to the control unit 60.  In 

addition, the image capturing unit 30 captures an i mage 

of the workpiece 200 that is held on the holding ta ble 10 

and that has been subjected to the cutting step, an d 

outputs the obtained image to the control unit 60. 

        The touch panel 40 is mounted on a main bod y of the 
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processing apparatus 1 with its display surface fac ing 

outwardly.  Note that, in the embodiment illustrate d in 

FIG. 1, an upper portion of the main body of the 

processing apparatus 1 is omitted from illustration .  The 

touch panel 40 is located in such a position on the  main 

body of the processing apparatus 1 where the touch panel 

40 can easily be seen and operated by the operator.   The 

touch panel 40 has a display device such as a liqui d 

crystal display or an organic electroluminescent (E L) 

device and a touch screen on which the operator can  

designate positions and coordinates of objects on t he 

display surface of the display device.  The touch p anel 40 

is electrically connected to the control unit 60.  Under 

the control of the control unit 60, the touch panel  40 

displays images of the face side of the workpiece 2 00 

that have been captured by the image capturing unit  30 

and various pieces of information required for a 

processing operation, and accepts entries required for a 

processing operation from the operator. 

        The touch panel 40 can indicate information  in 

cooperation with an indicator unit 41 that is 

electrically connected to the control unit 60.  The  

indicator unit 41 includes a light-emitting diode ( LED) 

or the like that indicates information based on a c utting 



12 

step and the states of respective actions related t o 

observation assisting steps including a kerf check.  

        The moving unit 50 includes the X-axis movi ng 

mechanism 51, the Y-axis moving mechanism 52, and a  pair 

of Z-axis moving mechanisms 53.  The X-axis moving 

mechanism 51 moves, i.e., processing-feeds, the hol ding 

table 10 in a horizontal direction along the X-axis  

relatively to the processing units 20.  The Y-axis moving 

mechanism 52 moves, i.e., indexing-feeds, the proce ssing 

units 20 in another horizontal direction along the Y-axis 

that is perpendicular to the X-axis relatively to t he 

holding table 10.  The Z-axis moving mechanisms 53 move, 

i.e., incising-feed, the respective processing unit s 20 

in a vertical direction along the Z-axis perpendicu lar to 

both the X-axis and the Y-axis relatively to the ho lding 

table 10. 

        The control unit 60 controls the respective  

components of the processing apparatus 1 to cause t he 

processing apparatus 1 to perform, on the workpiece  200, 

a cutting step and actions related to observation 

assisting steps including a kerf check. 

        The control unit 60 includes an arithmetic 

processing device having a microprocessor such as a  

central processing unit (CPU), a storage device hav ing a 
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memory such as a read only memory (ROM) or a random  

access memory (RAM), and an input/output interface 

device.  The control unit 60 is a computer that can  

execute control programs for controlling the compon ents 

of the processing apparatus 1 according to a series  of 

processing steps to be carried out by the processin g 

apparatus 1, by using the components described abov e of 

the control unit 60. 

        The control unit 60 controls overall operat ion of 

the processing apparatus 1 according to processing 

conditions established by the operator via the touc h 

panel 40.  The control unit 60 provides a function for 

controlling the touch panel 40 to display images of  the 

workpiece 200 captured by the image capturing unit 30, 

and accepting operator’s actions to register inform ation 

with respect to the displayed images.  The control unit 60 

also provides a function for controlling various un its 

and mechanisms of the processing apparatus 1 on the  basis 

of the registered information. 

        The control unit 60 includes a detecting se ction 

61, a registering section 62, and a storage section  63.  

The control unit 60 implements the functions of the  

detecting section 61, the registering section 62, e tc., 

by executing programs.  The storage section 63 is a  
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storage medium incorporated in the control unit 60 

herein, but it may be an external storage device ou tside 

of the control unit 60. 

        The detecting section 61 detects a line in an image 

displayed on the touch panel 40 and positioned with in an 

allowable region based on a contact line tracing th e 

displayed image.  The contact line refers to the 

trajectory, moving path, or the like of a contactin g 

object tracing the display surface of the touch pan el 40.  

A captured image of the workpiece 200 has different  

contrasts, colors, etc., on the projected dicing li nes 

202, the devices 203, and key patterns.  The contac ting 

object includes, for example, an operator’s finger,  a 

touch pen, or the like.  The detecting section 61 c an 

detect lines representing boundaries between region s 

whose contrasts, colors, etc., are different from e ach 

other in the image.  The lines that can be detected  by the 

detecting section 61 include, for example, straight  

lines, curves, folding lines, patterns, etc.  The 

detecting section 61 detects a line in an image 

positioned in the allowable region from the image p er a 

plurality of different pixels on the contact line. 

        The registering section 62 registers detect ed 

lines.  Registering a line means registering inform ation 
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that represents the shape, position, pattern, etc.,  of 

the line, for example.  The registering section 62 

registers registration information for displaying, on an 

image, a line detected by the detecting section 61.   The 

registration information includes, for example, 

information representing the position of the line o n the 

image, information linking the image and the line w ith 

each other, information for overlappingly displayin g the 

line on the image, and other information.  The regi stering 

section 62 registers the registration information i n the 

storage section 63, an external storage device, or the 

like. 

        For example, it is assumed that a line dete cted by 

the detecting section 61 represents the contour of a 

pattern that indicates a device 203.  In this case,  the 

registering section 62 registers the pattern 

corresponding to the detected line, as a key patter n that 

represents a mark for detecting a projected dicing line 

202.  The pattern corresponding to the detected lin e is a 

pattern having a contour adjacent to the detected l ine. 

        For example, it is assumed that a line dete cted by 

the detecting section 61 represents a projected dic ing 

line 202 or a processed groove formed by the proces sing 

unit 20 in an image displayed by the touch panel 40 .  In 
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this case, the registering section 62 registers the  

detected line as an image capturing route along whi ch to 

move, relatively to the holding table 10, the image  

capturing unit 30 that captures the workpiece 200. 

        The control unit 60 provides a function for  

controlling operation of the processing apparatus 1  on 

the basis of the information of the line registered  by 

the registering section 62.  For example, the contr ol unit 

60 controls the units and mechanisms of the process ing 

apparatus 1 according to the registered line.  If t he 

registered line represents a key pattern, for examp le, 

then the control unit 60 performs processing of det ecting 

a projected dicing line 202 by using the key patter n as a 

mark.  Specifically, the control unit 60 automatica lly 

detects the position of a projected dicing line 202  on 

the basis of the distance from the registered key p attern 

to the projected dicing line 202.  If the registere d line 

represents the contour of a projected dicing line 2 02, 

for example, then the control unit 60 performs proc essing 

of processing the workpiece 200 along the projected  

dicing line 202.  If the registered line represents  the 

contour of a processed groove, for example, then th e 

control unit 60 performs processing of controlling the 

image capturing unit 30 to capture an image of an i mage 
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capturing route represented by the line. 

        The storage section 63 stores images captur ed by 

the image capturing unit 30 and various pieces of 

information including registration information, etc .  The 

storage section 63 stores images and registration 

information in relation to each other.  The storage  

section 63 can store images of the workpiece 200 ca ptured 

by the image capturing unit 30 at respective positi ons on 

paths of the inspection route. 

        Further, the processing apparatus 1 also in cludes, 

as illustrated in FIG. 1, a cassette 70 for housing  

workpieces 200 that are yet to be cut and workpiece s 200 

that have been cut, a temporary rest unit 71 for 

temporarily placing thereon workpieces 200 that are  yet 

to be housed in the cassette 70 and workpieces 200 that 

have been housed in the cassette 70, a cleaning uni t 90 

for cleaning workpieces 200 that have been cut, and  a 

delivery unit 80 for delivering workpieces 200 betw een 

the holding table 10, the cassette 70, the temporar y rest 

unit 71, and the cleaning unit 90. 

        The processing apparatus 1 operates as foll ows.  

After processing conditions including information 

representing the number of projected dicing lines 2 02 on 

workpieces 200, spacings between the projected dici ng 
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lines 202, etc., have been registered in the contro l unit 

60, the delivery unit 80 takes out a workpiece 200 from 

the cassette 70, positions the workpiece 200 in a 

predetermined position on the temporary rest unit 7 1, and 

then places the workpiece 200 onto the holding surf ace 11 

of the holding table 10.  The workpiece 200 is held  under 

suction on the holding surface 11 of the holding ta ble 

10, and the alignment step is performed on the work piece 

200.  Thereafter, while a cutting fluid is being su pplied 

from the processing unit 20 to the workpiece 200, t he 

rotary actuator and the moving unit 50 move the hol ding 

table 10 and the processing unit 20 relatively to e ach 

other along the projected dicing lines 202 on the 

workpiece 200, and at the same time, the cutting bl ade 21 

of the processing unit 20 cuts the workpiece 200 al ong 

each of the projected dicing lines 202, forming cut  

grooves in the workpiece 200 along the projected di cing 

lines 202.  After the workpiece 200 has been cut al ong all 

the projected dicing lines 202, the workpiece 200 i s 

delivered to the cleaning unit 90 by the delivery u nit 

80.  After the workpiece 200 has been cleaned by th e 

cleaning unit 90, the workpiece 200 is housed into the 

cassette 70 by the delivery unit 80. 

        The structural example of the processing ap paratus 
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1 according to the embodiment has been described ab ove.  

Note that the structural details and functions of t he 

processing apparatus 1 described above are by way o f 

illustrative example only, and the processing appar atus 1 

is not limited to the illustrated structural detail s and 

functions.  The structural details and functions of  the 

processing apparatus 1 can flexibly be changed or 

modified depending on desired specifications and 

operational details. 

(Example of registration on the processing apparatu s) 

        An example in which the processing apparatu s 1 

according to the present embodiment registers a lin e in 

an image will be described below.  FIG. 2 illustrat es the 

example in which the processing apparatus 1 accordi ng to 

the present embodiment registers a line in an image .  FIG. 

3 illustrates an example in which the line in the i mage, 

which is denoted by 400, illustrated in FIG. 2 is 

detected. 

        In a scene 1001 illustrated in FIG. 2, the 

processing apparatus 1 displays, on the touch panel  40, 

an image 400 obtained by capturing the workpiece 20 0.  The 

image 400 includes a first image 410 obtained by 

capturing a device 203 on the workpiece 200 and a 

plurality of (four in the illustrated embodiment) s econd 
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images 420 obtained by capturing a plurality of key  

patterns on the device 203.  The first image 410 is  darker 

in contrast than the four second images 420.  The 

processing apparatus 1 determines contrast per pixe l of 

the image 400, groups clusters of those pixels havi ng the 

same contrast, and recognizes the grouped clusters as the 

second images 420 that represent figures.  By using  a 

known edge detecting technique or the like, the 

processing apparatus 1 detects, as contours, the ed ges of 

the figures represented by the second images 420 an d 

stores the detected contours in the storage section  63 in 

relation to the image 400.  In other words, the pro cessing 

apparatus 1 detects the contours of the four figure s in 

the image 400. 

        In a scene 1002, the operator traces freeha nd the 

contour of one of the second images 420 displayed o n the 

touch panel 40.  Consequently, the operator is unab le to 

trace the contour of the second image 420 accuratel y as 

indicated by a contact line 500, with its finger as  a 

contacting object.  The processing apparatus 1 dete cts the 

contact line 500 that represents the trajectory of the 

moving contacting object, via the touch panel 40.  The 

processing apparatus 1 detects, as the contact line  500, 

the trajectory of the contacting object from a poin t 
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where the contacting object starts moving on the to uch 

panel 40 to a point where the contacting object fin ishes 

moving on the touch panel 40.  The contact line 500  has 

information of positions, directions, etc., of a 

plurality of contact points.  The processing appara tus 1 

controls the touch panel 40 to display the contact line 

500 overlappingly on the image 400. 

        As illustrated in FIG. 3, the processing ap paratus 

1 detects lines of the image 400 that are positione d 

within allowable regions 600 based on the contact l ine 

500.  Each of the allowable regions 600 represents a 

region around any position on the contact line 500,  for 

example, and the respective allowable regions 600 a re 

established at a plurality of different positions o n the 

contact line 500.  For example, the processing appa ratus 1 

detects the contour of the second image 420 that is  

included in each of the allowable regions 600 estab lished 

at a plurality of positions (pixels) on the contact  line 

500 from a starting position 510 to an ending posit ion 

520.  Each of the allowable regions 600 can be esta blished 

as desired depending on the scale, size, etc., of t he 

image 400.  For example, each of the allowable regi ons 600 

may be established by a number of pixels such as 30  

pixels or less.  Each of the allowable regions 600 may be 
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predefined by a program or may be stored in the sto rage 

section 63, for example.  In the present embodiment , each 

of the allowable regions 600 has a circular shape, but it 

may have another shape such as a square shape or a criss-

cross shape, for example. 

        In the example illustrated in FIG. 3, in th e case 

of a position 531 on the contact line 500, for exam ple, 

the processing apparatus 1 determines that the cont our of 

the second image 420 is present within the allowabl e 

region 600.  In the case of a position 532 on the c ontact 

line 500, for example, the processing apparatus 1 

determines that the contour of the second image 420  is 

not present within the allowable region 600.  When the 

processing apparatus 1 finishes determining the con tour 

of the second image 420 at a plurality of positions  on 

the contact line 500 from the starting position 510  to 

the ending position 520, the processing apparatus 1  

calculates a proportion of the cases in which it ha s 

determined that the contour of the second image 420  is 

present within the allowable region 600.  The propo rtion 

is represented by the result obtained by dividing t he 

number of times that the processing apparatus 1 has  

determined that the contour of the second image 420  is 

present within the allowable region 600, by the tot al 
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number of times that the processing apparatus 1 has  

determines the contour of the second image 420 at t he 

positions on the contact line 500 from the starting  

position 510 to the ending position 520.  If the 

calculated proportion is larger than a threshold va lue, 

then the processing apparatus 1 detects a contour 4 21 of 

the second image 420 as a line and registers the de tected 

line.  On the other hand, if the calculated proport ion is 

not larger than the threshold value, then the proce ssing 

apparatus 1 does not detect the contour 421 of the second 

image 420 as a line. 

        In a scene 1003 illustrated in FIG. 2, if t he 

processing apparatus 1 detects the contour 421 of t he 

second image 420 as a line 430 of the image 400, th en the 

processing apparatus 1 controls the touch panel 40 to 

display the line 430 overlappingly on the contour 4 21 of 

the second image 420.  Now, the operator can confir m that 

the contour 421 of a pattern represented by the sec ond 

image 420 has been selected by referring to the lin e 430 

displayed on the touch panel 40. 

        In a scene 1004, in a case where the detect ed line 

430 represents the contour 421 of the pattern, the 

processing apparatus 1 registers the second image 4 20 

surrounded by the line 430 as a key pattern.  When the 
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processing apparatus 1 registers a key pattern for 

detecting the position of a projected dicing line 2 02, 

there is a need to register not only the pattern bu t also 

a peripheral area of different contrast.  According  to the 

present embodiment, the processing apparatus 1 regi sters, 

as a key pattern acting as a mark, registration 

information regarding an area 440 that includes the  

second image 420 representing the pattern surrounde d by 

the detected line 430 and that is enlarged to 

predetermined distances upwardly, downwardly, leftw ardly, 

and rightwardly from the second image 420.  In the present 

embodiment, the area 440 has a square shape, but it  may 

have a similar shape enlarged upwardly, downwardly,  

leftwardly, and rightwardly from an outer periphery  of 

the second image 420, for example.  The similar sha pe is 

less likely to include other patterns not required to 

identify a key pattern, resulting in increased dete ction 

accuracy. 

(Example of registration control of the processing 

apparatus) 

        Next, an example of a processing sequence c arried 

out by the processing apparatus 1 according to the 

present embodiment will be described.  FIG. 4 is a 

flowchart illustrating an example of a registration  
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processing sequence carried out by the processing 

apparatus 1 according to the present embodiment.  T he 

processing sequence illustrated in FIG. 4 is perfor med 

when the control unit 60 of the processing apparatu s 1 

executes programs.  The processing sequence illustr ated in 

FIG. 4 is carried out by the control unit 60 of the  

processing apparatus 1. 

        According to the registration processing se quence, 

the control unit 60 of the processing apparatus 1 

displays the image 400 on the touch panel 40 (step 2101).  

For example, the control unit 60 controls the touch  panel 

40 to display the image 400 obtained by capturing t he 

workpiece 200 held on the holding table 10 by the i mage 

capturing unit 30.  In the processing apparatus 1, the 

image 400 of the workpiece 200 is thus displayed on  the 

touch panel 40.  When the processing in step 2101 i s 

finished, the control unit 60 proceeds to the proce ssing 

in step 2102. 

        The control unit 60 determines whether or n ot it 

has detected a contact line 500 (step 2102).  For e xample, 

when the control unit 60 has detected a contact lin e 500 

via the touch panel 40 on the basis of the trajecto ry, 

moving path, or the like of a contacting object, th e 

control unit 60 determines that it has detected the  
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contact line 500.  If the control unit 60 determine s that 

it has not detected a contact line 500 (No in step 2102), 

the control unit 60 proceeds to the processing in s tep 

2107 to be described later.  If the control unit 60  

determines that it has detected a contact line 500 (Yes 

in step 2102), the control unit 60 proceeds to the 

processing in step 2103 to be described below. 

        The control unit 60 detects the contour of a figure 

in the image 400 (step 2103).  For example, the con trol 

unit 60 detects, as a contour, a boundary of contra st, 

color, or the like in the image 400.  The control u nit 60 

may use the image 400 in its entirety as a contour 

detection target or may use only an area neighborin g the 

contact line 500 as a contour detection target.  Wh en the 

processing in step 2103 is finished, the control un it 60 

proceeds to the processing in step 2104. 

        The control unit 60 detects a line 430 posi tioned 

within an allowable region 600 based on contact lin e 500 

(step 2104).  For example, the control unit 60 dete cts a 

line 430 of the image 400 positioned within each of  the 

allowable regions 600 at a plurality of different 

positions (pixels) on the contact line 500 from the  

starting position 510 to the ending position 520.  The 

control unit 60 stores, in the storage section 63, the 
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result indicating whether or not it has detected, a s a 

line 430, a boundary line in the image 400 adjacent  to 

the contact line 500.  When the processing in step 2104 is 

finished, the control unit 60 proceeds to the proce ssing 

in step 2105. 

        The control unit 60 determines whether or n ot it 

has detected a line 430 (step 2105).  For example, when 

the detection result from step 2104 indicates that the 

control unit 60 has detected a line 430, the contro l unit 

60 determines that it has detected a line 430.  If the 

control unit 60 determined that it has not detected  a 

line 430 (No in step 2105), then the control unit 6 0 

proceeds to the processing in step 2107.  If the co ntrol 

unit 60 determined that it has detected a line 430 (Yes 

in step 2105), then the control unit 60 proceeds to  the 

processing in step 2106. 

        The control unit 60 performs processing of 

registering the detected line 430 (step 2106).  For  

example, the control unit 60 performs processing of  

registering the registration information indicating  a 

pattern represented by the detected line 430, as a key 

pattern acting as a mark for detecting a projected dicing 

line 202.  For example, if the detected line 430 is  a 

straight line, then the control unit 60 performs 
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processing of registering the registration informat ion 

indicating the detected line 430, as a line 430 alo ng a 

projected dicing line 202 or a processed groove for med by 

the processing unit 20.  When the processing in ste p 2106 

is finished, the control unit 60 proceeds to the 

processing in step 2107. 

        The control unit 60 determines whether or n ot the 

processing thus far is to be finished (step 2107).  For 

example, if a condition for finishing the registrat ion 

processing is satisfied, then the control unit 60 

determines that the registration processing is to b e 

finished.  The condition for finishing the registra tion 

processing includes a condition in which a finishin g 

instruction from the operator is received, for exam ple.  

If the control unit 60 determines that the registra tion 

processing is not to be finished (No in step 2107),  then 

the control unit 60 returns to the processing in st ep 

2102 described above and repeats the processing.  I f the 

control unit 60 determines that the registration 

processing is to be finished (Yes in step 2107), th en the 

control unit 60 proceeds to the processing in step 2108. 

        The control unit 60 finishes displaying the  image 

400 on the touch panel 40 (step 2108).  For example , the 

control unit 60 controls the touch panel 40 to fini sh 
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displaying the image 400 on the touch panel 40, the reby 

finishing displaying the image 400.  When the proce ssing 

in step 2108 is finished, the control unit 60 puts an end 

to the processing sequence illustrated in FIG. 4. 

        According to the processing sequence illust rated in 

FIG. 4, the control unit 60 detects the contour of a 

figure in the image 400 in step 2103.  However, the  

present invention is not limited to such a detail.  For 

example, the control unit 60 may detect the contour  of a 

figure in the image 400 as a step performed before or 

after the image 400 is displayed on the touch panel  40 in 

step 2101.  For example, the processing apparatus 1  may 

detect the contour of a figure in the image 400 whe n the 

image 400 is captured. 

        As described above, the processing apparatu s 1 is 

able to detect and register a line 430 of the image  400 

that is positioned in the allowable regions 600 bas ed on 

the contact line 500 traced on the image 400 displa yed on 

the touch panel 40.  The processing apparatus 1 can  thus 

register any line 430 of the image 400 simply by ha ving 

the operator operate the touch panel 40 to trace cl osely 

a boundary line, a contour, a pattern, or the like to be 

selected in the image 400 displayed on the touch pa nel 

40.  As a result, the processing apparatus 1 has it s 
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operability increased in selecting and registering a 

portion of the displayed image 400. 

        In addition, in a case where a line 430 rep resents 

the contour of a pattern that indicates a device 20 3 in 

the image 400 displayed on the touch panel 40, the 

processing apparatus 1 can register the detected pa ttern 

as a key pattern acting as a mark for detecting a 

projected dicing line 202.  The processing apparatu s 1 is 

thus able to register any line 430 of the image 400  as a 

key pattern simply by having the operator operate t he 

touch panel 40 to trace closely the contour of the device 

203 indicated by the image 400.  As a consequence, even if 

a line 430 is of a complex shape or is traced in a 

shifted position on the displayed image 400, the 

processing apparatus 1 can correct and select the l ine 

430 as representing the contour of a pattern that 

indicates a device 203.  Therefore, the processing 

apparatus 1 has its operability increased in regist ering 

a key pattern. 

        Further, it has heretofore been customary t o scale 

up or down the size of a quadrangular frame in orde r to 

include a pattern acting as a mark therein, move th e 

quadrangular frame, and establish an image in the 

quadrangular frame as a key pattern.  In contrast, the 
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processing apparatus 1 according to the present 

embodiment can be operated with a reduced number of  

actions for better efficiency in establishing a key  

pattern simply by having the operator trace freehan d 

closely the contour of a pattern that indicates a d evice 

203. 

(Another example of registration on the processing 

apparatus) 

        Next, another example in which the processi ng 

apparatus 1 according to the present embodiment reg isters 

a line 430 of an image will be described.  FIG. 5 

illustrates the other example in which the processi ng 

apparatus 1 according to the present embodiment reg isters 

a line 430 of an image.  FIG. 6 illustrates an exam ple in 

which the line 430 of the image, which is denoted b y 400-

1, illustrated in FIG. 5 is detected. 

        There is a situation in which, after one of  the 

projected dicing lines 202 of the workpiece 200 has  been 

processed, an image of the processed projected dici ng 

line 202 is captured, and the operator confirms the  state 

of the cut groove formed in the workpiece 200 along  the 

projected dicing line 202.  In such a situation, th e 

processing apparatus 1 provides a function for allo wing 

the operator to register freehand a projected dicin g line 
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202 as a processing target to be processed and an i mage 

capturing route. 

        In a scene 1101 illustrated in FIG. 5, the 

processing apparatus 1 displays, on the touch panel  40, 

an image 400-1 obtained by capturing the workpiece 200.  

The image 400-1 covers a partial region of the work piece 

200 that includes a region where the processing app aratus 

1 processes the workpiece 200 along a projected dic ing 

line 202.  The image 400-1 includes, for example, i mages 

representing projected dicing lines 202, devices 20 3, 

etc. 

        In order to confirm the state of a cut groo ve 

formed in the workpiece 200 after it has been proce ssed 

by the processing apparatus 1, the operator traces 

freehand a projected dicing line 202 to be register ed as 

a processing target and as an image capturing route  on 

the display surface of the touch panel 40. 

        In the scene 1101, the processing apparatus  1 

detects a contact line 500 from a starting position  510 

to an ending position 520 via the touch panel 40.  As 

illustrated in FIG. 6, the processing apparatus 1 d etects 

the boundary line of a contour positioned in an all owable 

region 600 based on the contact line 500 on the bas is of 

the contours of figures in the image 400-1.  For ex ample, 
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the processing apparatus 1 detects the lines of the  

contours of a projected dicing line 202 and a devic e 203.  

Since the proportion of the cases in which the line  of 

the contour of the projected dicing line 202 is pre sent 

within the allowable region 600 is higher, the proc essing 

apparatus 1 selects the line of the contour of the 

projected dicing line 202 as a line 430.  The proce ssing 

apparatus 1 registers the line 430 by storing, in t he 

storage section 63, registration information that 

represents the line 430 as the contour of the proje cted 

dicing line 202.  According to the present embodime nt, the 

processing apparatus 1 registers the detected line 430 as 

the projected dicing line 202 to be processed and a s the 

image capturing route. 

        In a scene 1102 illustrated in FIG. 5, the 

processing apparatus 1 controls the touch panel 40 to 

display the detected line 430, thereby displaying t he 

line 430 as a straight line along the contour of th e 

selected projected dicing line 202.  The processing  

apparatus 1 can thus have the operator confirm that  the 

processing apparatus 1 has registered the displayed  line 

430. 

        After having registered the line 430, the 

processing apparatus 1 may perform processing of fo rming 
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a cut groove in the workpiece 200 along one line by  

identifying the projected dicing line 202 on the ba sis of 

the line 430 and processing the workpiece 200 held on the 

holding table 10 along the projected dicing line 20 2 

according to an instruction from the operator.  

Alternatively, after having registered the line 430 , the 

processing apparatus 1 may capture the state of a c ut 

groove by moving the image capturing unit 30 along the 

line 430.  Consequently, in a case where the proces sing 

apparatus 1 is to capture images of a plurality of 

regions, the processing apparatus 1 can provide the  

operator with images obtained by capturing a cut gr oove 

along one line, without the operator taking action to 

move an image capturing region a plurality of times .  For 

example, the processing apparatus 1 can display, on  the 

touch panel 40, an image obtained by capturing a cu t 

groove along one line. 

(Another example of registration control of the 

processing apparatus) 

        Next, another example of a processing seque nce 

carried out by the processing apparatus 1 according  to 

the present embodiment will be described.  FIG. 7 i s a 

flowchart illustrating an example of the registrati on 

processing sequence carried out by the processing 
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apparatus 1 according to the present embodiment.  T he 

processing sequence illustrated in FIG. 7 is perfor med 

when the control unit 60 of the processing apparatu s 1 

executes programs.  The processing sequence illustr ated in 

FIG. 7 is appropriately carried out by the control unit 

60 of the processing apparatus 1. 

        According to the processing sequence illust rated in 

FIG. 7, the processing in steps 2101 through 2108 i s 

identical to the processing in steps 2101 through 2 108 

illustrated in FIG. 4 and will be omitted from 

description. 

        As illustrated in FIG. 7, when the processi ng in 

step 2106 is finished, the control unit 60 of the 

processing apparatus 1 performs a processing step b ased 

on the registered line 430 (step 2111).  For exampl e, by 

performing the processing step, the control unit 60  

identifies a projected dicing line 202 on the basis  of 

the line 430 and controls the processing unit 20 to  

process the workpiece 200 held on the holding table  10 

along the projected dicing line 202.  When the proc essing 

in step 2111 is finished, the control unit 60 proce eds to 

the processing in step 2112. 

        The control unit 60 then performs an image 

capturing step based on the registered line 430 (st ep 
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2112).  For example, by performing the image captur ing 

step, the control unit 60 controls the image captur ing 

unit 30 and the moving unit 50 to capture an image of the 

processed state while moving the image capturing un it 30 

along the line 430.  When the processing in step 21 12 is 

finished, the control unit 60 proceeds to the proce ssing 

in step 2113. 

        The control unit 60 displays the captured i mage on 

the touch panel 40 (step 2113).  For example, the c ontrol 

unit 60 controls the touch panel 40 to display the image 

captured by the image capturing unit 30.  The proce ssing 

apparatus 1 now displays, on the touch panel 40, th e 

image obtained by capturing a processed groove form ed in 

the workpiece 200.  When the processing in step 211 3 is 

finished, the control unit 60 proceeds to the proce ssing 

in step 2107 described above. 

        The control unit 60 determines whether or n ot the 

registration processing is to be finished (step 210 7).  If 

the control unit 60 determines that the processing thus 

far is not to be finished (No in step 2107), then t he 

control unit 60 returns to the processing in step 2 102 

described above and repeats the processing.  If the  

control unit 60 determines that the processing is t o be 

finished (Yes in step 2107), then the control unit 60 
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proceeds to the processing in step 2108. 

        The control unit 60 finishes displaying the  image 

400 on the touch panel 40 (step 2108).  For example , the 

control unit 60 controls the touch panel 40 to fini sh 

displaying the image 400 on the touch panel 40, the reby 

finishing displaying the image 400.  When the proce ssing 

in step 2108 is finished, the control unit 60 puts an end 

to the processing sequence illustrated in FIG. 7. 

        As described above, in a case where a line 430 

represents a projected dicing line 202 or a process ed 

groove formed in the workpiece 200 by the processin g unit 

20 in an image 400 displayed on the touch panel 40,  the 

processing apparatus 1 can register the line 430 as  an 

image capturing route along which the image capturi ng 

unit 30 for capturing images of the workpiece 200 i s to 

be moved relatively to the holding table 10.  There fore, 

simply by having the operator operate the touch pan el 40 

to trace closely the contour of the projected dicin g line 

202 or the processed groove in the image 400, the 

processing apparatus 1 can correct the traced line as a 

line 430 along the projected dicing line 202 or the  

processed groove even if the line traced by the ope rator 

is shifted.  Therefore, the processing apparatus 1 can 

easily register any line 430 of the image 400 as an  image 
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capturing route.  As a result, in a case where the 

processing apparatus 1 is to capture images of a 

plurality of regions, the processing apparatus 1 do es not 

require the operator to select and register at a 

plurality of times the projected dicing line 202 or  the 

processed groove in the image 400 that is displayed  for 

changing image capturing regions, and thus has bett er 

operability. 

        According to the above embodiment, the proc essing 

apparatus 1 detects and registers a single line 430  

positioned in an allowable region 600 based on the 

contact line 500.  However, the present invention i s not 

limited to such a detail.  For example, in a case w here a 

plurality of boundary lines are present in an allow able 

region 600 based on the contact line 500, the proce ssing 

apparatus 1 may be configured to register a plurali ty of 

lines 430. 

[Other embodiments] 

        The processing apparatus according to the p resent 

invention is not limited to the above embodiment, a nd 

various changes and modifications may be made there in 

without departing from the scope of the invention.  For 

example, the processing apparatus 1 according to th e 

present invention may be a grinding apparatus or a laser 
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processing apparatus instead of a cutting apparatus . 

        Further, the components of the processing a pparatus 

1 according to the present embodiment as described above 

are basically functional and conceptual and may not  

necessarily be physically constructed as illustrate d.  

Specifically, the components of the processing appa ratus 

1 are not limited to the discrete and integrated fo rms as 

specifically illustrated, and may wholly or partly be 

discrete and integrated functionally or physically into 

any units depending on various loads thereon and 

situations in which they are used.  For example, th e 

detecting section 61 and the registering section 62  of 

the processing apparatus 1 may be integrated or com bined 

functionally. 

        The present invention is not limited to the  details 

of the above described preferred embodiments.  The scope 

of the invention is defined by the appended claims and 

all changes and modifications as fall within the 

equivalence of the scope of the claims are therefor e to 

be embraced by the invention.
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WHAT IS CLAIMED IS: 

        1.  A processing apparatus comprising: 

        a holding table having a holding surface fo r 

holding thereon a workpiece with a plurality of dev ices 

formed in respective areas demarcated on a face sid e of 

the workpiece by a plurality of projected dicing li nes; 

        a processing unit that processes the workpi ece held 

on the holding table; 

        an image capturing unit that captures an im age of 

the workpiece held on the holding table; 

        a moving unit that moves the holding table 

relatively to the processing unit and the image cap turing 

unit in horizontal directions along the holding sur face; 

        a touch panel that displays thereon the ima ge 

captured by the image capturing unit; and 

        a control unit that detects a line in an im age 

positioned within an allowable region based on a co ntact 

line traced on the image displayed on the touch pan el and 

that registers the detected line. 

        2.  The processing apparatus according to c laim 1, 

wherein 

        the line represents a contour of a pattern that 

indicates one of the devices in the image displayed  on 

the touch panel, and 
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        the control unit registers the pattern 

corresponding to the detected line, as a key patter n 

acting as a mark for detecting one of the projected  

dicing lines. 

        3.  The processing apparatus according to c laim 1, 

wherein 

        the line represents one of the projected di cing 

lines or a processed groove formed in the workpiece  by 

the processing unit in the image displayed on the t ouch 

panel, and 

        the control unit registers the line as an i mage 

capturing route along which the image capturing uni t that 

captures an image of the workpiece is to be moved 

relatively to the holding table. 


