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ALIGNMENT MARK SETTING METHOD 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to an alignme nt mark 

setting method for setting a region inclusive of on e or 

more marks designated by an operator, as an alignme nt 

mark, and a processing apparatus capable of setting  the 

region as an alignment mark, in a processing appara tus 

for processing a wafer formed with a plurality of m arks 

on a front surface side thereof. 

Description of the Related Art 

        A wafer formed with a device such as an int egrated 

circuit (IC) in each of regions partitioned by a 

plurality of streets set in a grid pattern on a fro nt 

surface side thereof is subjected to grinding on th e back 

surface side to become a predetermined thickness, a nd is 

thereafter processed along the streets by a process ing 

apparatus to be divided into a plurality of device chips.  

As the processing apparatus for processing the wafe r 

along the streets, for example, a cutting apparatus  is 

used.  The cutting apparatus includes a chuck table  for 

suction holding the wafer.  The chuck table is rota table 

around a predetermined rotational axis.  A camera a nd a 
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cutting unit including a cutting blade are provided  on an 

upper side of the chuck table. 

        Before cutting the wafer by the cutting app aratus, 

an alignment step is conducted for positioning the 

cutting blade on an extension line of the street (s ee, 

for example, Japanese Patent Laid-open No. Hei7-106 405).  

In the alignment step, in a state in which the back  

surface side of the wafer is suction held by the ch uck 

table, a mark of a predetermined shape formed on th e 

front surface side of the wafer is imaged, and the mark 

is set as an alignment mark on the cutting apparatu s 

(teaching step).  Thereafter, using pattern matchin g in 

the image, alignment marks of the same shape presen t at 

spaced two positions are specified.  By using the 

coordinates of the alignment marks at the two posit ions, 

the chuck table is rotated by a predetermined angle , 

whereby the orientation of the wafer is adjusted su ch 

that the street becomes parallel to an X-axis of th e 

cutting apparatus. 

        In this way, in the alignment step, first, the 

teaching step is conducted.  In the teaching step, in a 

state in which the image of the front surface side of the 

wafer obtained by imaging with the camera is displa yed on 

a display device, the operator searches for the ali gnment 
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mark and determines which mark is to be used as the  

alignment mark.  In the teaching step, a frame line  

including a cross and a square frame surrounding th e 

periphery of the cross is displayed at a central pa rt of 

the image, and the operator adjusts the position of  the 

frame line in an X-axis direction and a Y-axis dire ction 

and enlarges or reduces the size of the frame line,  by 

use of operation keys. 

        Then, in a state in which the mark to be us ed as 

the alignment mark is accommodated inside the frame  line, 

the mark and the region in the periphery of the mar k 

surrounded by the frame line are registered as the 

alignment mark.  However, since the adjustment of t he 

position and the size of the frame line is normally  

conducted on a sense basis by a manual operation of  the 

operator, the size of the frame line may be differe nt 

each time the alignment mark is set, or each time a  

different operator sets the alignment mark. 

 

SUMMARY OF THE INVENTION 

        If the size of the frame line differs each time of 

setting, there may be cases where the range of the mark 

to be set as an alignment mark is different or case s 

where the area of a region in the periphery of the mark 
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is different, notwithstanding the mark of the same shape 

is set as an alignment mark.  In other words, thoug h the 

mark of the same shape is adopted as an object, ali gnment 

marks different in shape or size may be set.  The p resent 

invention has been made in consideration of such a 

problem.  It is an object of the present invention to set 

an alignment mark by automatically adjusting the ra nge 

for a designated mark. 

        In accordance with an aspect of the present  

invention, there is provided an alignment mark sett ing 

method for setting a region inclusive of one or mor e 

marks designated by an operator as an alignment mar k, in 

a processing apparatus for processing a wafer forme d with 

a plurality of marks on a front surface side thereo f, the 

alignment mark setting method including an imaging step 

of imaging one or more marks formed on the wafer by  an 

imaging unit, an information acquiring step of acqu iring 

information constituting respective circumscribing 

rectangles of the one or more marks, with respect t o the 

one or more marks imaged in the imaging step, a fra me 

line adjusting step of automatically adjusting the 

position and the size of a tetragonal frame line us ed 

when setting an alignment mark on the processing 

apparatus, relative to the circumscribing rectangle , in 



5 

such a manner that, according to designation of one  mark 

or a plurality of marks of the one or more marks, t he 

center of the circumscribing rectangle of one mark or all 

of the plurality of marks is moved to the center of  the 

frame line, the circumscribing rectangle is accommo dated 

in the frame line, and the spacing between the 

circumscribing rectangle and the frame line is adju sted 

to a predetermined distance, after the information 

acquiring step, and a registration step of register ing a 

region including the one mark or the plurality of m arks 

inside the frame line adjusted in size, as an align ment 

mark, on the processing apparatus. 

        In accordance with another aspect of the pr esent 

invention, there is provided a processing apparatus  

capable of setting a region inclusive of one or mor e 

marks designated by an operator, as an alignment ma rk, 

when processing a wafer formed with a plurality of marks 

on a front surface size thereof, the processing app aratus 

including a chuck table that suction holds the wafe r, an 

imaging unit that has an imaging element, is dispos ed on 

an upper side of the chuck table, and images the wa fer 

suction held by the chuck table, a display device t hat 

displays an image acquired by the imaging unit, a c ontrol 

unit that has a processor and controls operations o f the 
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chuck table, the imaging unit, and the display devi ce, 

and an input device that inputs an operator’s instr uction 

to the control unit, in which the control unit incl udes 

an information acquiring section that acquires 

information constituting respective circumscribing 

rectangles of the one or more marks, with respect t o the 

one or more marks imaged by the imaging unit, a fra me 

line adjusting section that automatically adjusts t he 

position and the size of a tetragonal frame line us ed 

when setting an alignment mark on the processing 

apparatus, relative to the circumscribing rectangle , in 

such a manner that, according to designation of one  mark 

or a plurality of marks of the one or more marks th rough 

the input device, the center of the circumscribing 

rectangle of the one mark or all of the plurality o f 

marks is moved to the center of the frame line, the  

circumscribing rectangle is accommodated in the fra me 

line, and the spacing between the circumscribing 

rectangle and the frame line is adjusted to a 

predetermined distance, and an alignment mark 

registration section that registers a region inclus ive of 

the one mark or the plurality of marks inside the f rame 

line adjusted in size, as an alignment mark. 

        In the alignment mark setting method accord ing to 
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one mode of the present invention, first, with resp ect to 

one or more marks imaged, information constituting 

circumscribing rectangles of the one or more marks is 

acquired (information acquiring step).  Then, after  the 

information acquiring step, one or a plurality of m arks 

of the one or more marks are designated by the oper ator.  

According to the designation by the operator, the 

position and the size of a frame line relative to t he 

circumscribing rectangle is automatically adjusted in 

such a manner that the center of the circumscribing  

rectangle for the one mark or all of the plurality of 

marks is moved to the center of the tetragonal fram e 

line, the circumscribing rectangle is accommodated in the 

frame line, and the spacing between the circumscrib ing 

rectangle and the frame line is adjusted to a 

predetermined distance (frame line adjusting step).   

Thereafter, a region including the one mark or the 

plurality of marks inside the frame line adjusted i n size 

is registered as an alignment mark on the processin g 

apparatus (registration step).  Thus, the alignment  mark 

can be automatically set in a predetermined range 

according to the shape and the size of the mark, in stead 

of depending on the operator’s sense. 

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

realizing them will become more apparent, and the 

invention itself will best be understood from a stu dy of 

the following description and appended claims with 

reference to the attached drawings showing some pre ferred 

embodiments of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is a perspective view of a cutting 

apparatus; 

        FIG. 2 is a top plan view of a wafer or the  like; 

        FIG. 3 is a partially enlarged view of a fr ont 

surface side of the wafer; 

        FIG. 4 is a diagram for explaining the 

configuration of a control unit; 

        FIG. 5 is a diagram depicting an example of  

processing of labeling; 

        FIG. 6 is a diagram depicting an example of  a 

screen in which a circumscribing rectangle of each mark 

is displayed; 

        FIG. 7 is a diagram depicting the manner in  which 

an operator designates a mark; 

        FIG. 8A is a diagram depicting a frame line  of 

which the position and the size are adjusted; 
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        FIG. 8B is a diagram depicting an alignment  mark; 

        FIG. 9 is a flow chart of an alignment mark  setting 

method; 

        FIG. 10A is a diagram depicting the manner in which 

any position surrounded by a plurality of marks is 

designated by the operator; 

        FIG. 10B is a diagram depicting the frame l ine 

after a frame line adjusting step; 

        FIG. 11A is a diagram depicting the manner in which 

a display region corresponding to the vicinity of a  

corner part at the right lower side of a mark is to uched 

by an operator’s finger; and 

        FIG. 11B is a diagram depicting the frame l ine 

after the frame line adjusting step. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

        An embodiment according to one mode of the present 

invention will be described below referring to the 

attached drawings.  FIG. 1 is a perspective view of  a 

cutting apparatus (processing apparatus) 2.  An X-a xis 

direction (processing feeding direction), a Y-axis 

direction (indexing feeding direction), and a Z-axi s 

direction (vertical direction, height direction) ea ch 

depicted in FIG. 1 are orthogonal to one another.  Note 
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that, in FIG. 1, some components are depicted in th e form 

of a functional block.  The cutting apparatus 2 inc ludes a 

base 4 that supports each of structures.  On an upp er side 

of the base 4, a cover 6 covering the base 4 is pro vided.  

In the inside of the cover 6, a predetermined space  is 

formed. 

        In the predetermined space, a cutting unit 

(processing unit) 8 for cutting (processing) a wafe r 11 

is disposed.  The cutting unit 8 is movable in the Y-axis 

direction and the Z-axis direction by an unillustra ted Y-

axis Z-axis direction moving mechanism.  The Y-axis  Z-axis 

direction moving mechanism includes, for example, a  ball 

screw type Y-axis direction moving mechanism (not 

illustrated) for moving a Y-axis moving plate (not 

illustrated) in the Y-axis direction and a ball scr ew 

type Z-axis direction moving mechanism (not illustr ated) 

that is provided on the Y-axis moving plate and mov es the 

cutting unit 8 in the Z-axis direction. 

        The cutting unit 8 has a prismatic spindle housing 

of which the longitudinal direction is disposed 

substantially in parallel to the Y-axis direction.  In the 

spindle housing, part of a cylindrical spindle (not  

illustrated) is accommodated in a rotatable manner.   A 

rotational drive source (not illustrated) such as a  motor 
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is provided at one end portion of the spindle, and a 

cutting blade having an annular cutting edge is mou nted 

to the other end portion of the spindle.  Part of a  camera 

unit (imaging unit) 10 is fixed to a side surface o n one 

side in the X-axis direction of the spindle housing .  The 

camera unit 10 includes a light source (not illustr ated) 

such as a light emitting diode (LED), an optical sy stem 

including a condenser lens (not illustrated), and a n 

imaging element such as a charge coupled device (CC D) 

image sensor or a complementary metal oxide semicon ductor 

(CMOS) image sensor. 

        On a lower side of the cutting unit 8, a ch uck 

table 12 for suction holding the wafer 11 is provid ed.  

The chuck table 12 has a substantially disk-shaped frame 

body formed of a metal.  The frame body is formed w ith a 

recess including a disk-shaped space.  One end port ion of 

a suction passage (not illustrated) is exposed at a  

bottom surface of the recess, and a suction source (not 

illustrated) such as a vacuum pump and an ejector i s 

connected to the other end portion of the suction 

passage.  A disk-shaped porous plate is fixed to th e 

recess. 

        When the suction source is operated, a nega tive 

pressure is generated at an upper surface (holding 
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surface 12a) of a porous plate through the suction 

passage.  A rotational drive source (not illustrate d) such 

as a motor is connected to the lower side of the ch uck 

table 12.  The rotational drive source rotates the chuck 

table 12 around a predetermined rotational axis 

substantially parallel to the Z-axis direction.  On  a 

lower side of the rotational drive source, a ball s crew 

type X-axis direction moving mechanism (not illustr ated) 

for moving the chuck table 12 and the rotational dr ive 

source along the X-axis direction is provided. 

        On the holding surface 12a of the chuck tab le 12, a 

disk-shaped wafer 11 or the like is mounted.  FIG. 2 is a 

top plan view of the wafer 11 or the like.  The waf er 11 

is, for example, formed of a semiconductor such as 

silicon.  It is to be noted, however, that the mate rial, 

shape, structure, size, and the like of the wafer 1 1 are 

not limited to any particular kind.  A front surfac e 11a 

of the wafer 11 is partitioned into a plurality of 

regions by streets 13 arranged in a grid pattern.  In each 

of the regions, a device 15 such as an IC and large -scale 

integration (LSI) is formed.  Note that the kind, n umber, 

shape, structure, size, layout, and the like of the  

devices 15 are also not limited to any particular k ind. 

        In the vicinity of the streets 13, a plural ity of 
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marks 17 (see FIG. 3) having predetermined shapes a re 

formed.  The marks 17 are used as an alignment mark  29 

(see FIG. 8B) as a reference at the time of perform ing 

alignment of the wafer 11.  The marks 17 are formed , for 

example, by removing with etching or the like part of an 

outermost surface of a circuit layer formed on an a ctive 

region constituting the semiconductor element.  Whe n the 

front surface 11a side is imaged by the camera unit  10, 

an image of the marks 17 is acquired.  FIG. 3 is a 

partially enlarged view of the front surface 11a si de of 

the wafer 11. 

        In FIG. 3, two devices 15 with one street 1 3 

interposed therebetween are depicted.  A substantia lly L-

shaped mark 17a, a substantially circular mark 17b,  a 

substantially square mark 17c, and a substantially cross-

shaped mark 17d are formed in the vicinity of the s treet 

13 of one device 15 depicted in FIG. 3.  As illustr ated in 

FIG. 2, on a back surface 11b side of the wafer 11 before 

cutting, an adhesive tape (dicing tape) 19 includin g a 

circular base layer formed of resin and a resin-mad e 

adhesive layer (glue layer) provided on one surface  of 

the base layer is adhered.  The wafer 11 is adhered  to a 

central portion of the adhesive tape 19, and a meta llic 

annular frame 21 is adhered to a peripheral portion  of 
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the adhesive tape 19.  As a result, the wafer 11 is  

supported by the frame 21 through the adhesive tape  19, 

whereby a wafer unit 23 is formed. 

        As depicted in FIG. 1, a touch panel 14 is provided 

on a front surface 6a of the cover 6 of the cutting  

apparatus 2.  The touch panel 14 is, for example, a  touch 

panel-type liquid crystal display, and functions as  both 

an input device for an operator to input instructio ns to 

a control unit 16 (described later) and a display d evice 

for displaying an image acquired by the camera unit  10, 

various processing conditions, and the like.  Note that a 

monitor, a display, or the like having the function  of 

only a display device may be provided in place of t he 

touch panel 14.  It is to be noted, however, that, in this 

case, a user interface such as a keyboard, a mouse,  a 

track ball, and a joystick is separately provided a s an 

input device. 

        The cutting apparatus 2 is provided with th e 

control unit 16 for controlling operations of the 

components.  The control unit 16 controls, for exam ple, 

operations of the cutting unit 8, the camera unit 1 0, the 

chuck table 12, the touch panel 14, the X-axis dire ction 

moving mechanism, and the Y-axis Z-axis direction m oving 

mechanism.  The control unit 16 includes a computer  which 
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includes, for example, a processing device such as a 

processor represented by a central processing unit (CPU), 

a main storage device such as a dynamic random acce ss 

memory (DRAM), and an auxiliary storage device such  as a 

flash memory, a hard disk drive, or a solid state d rive. 

        Software including a predetermined program is 

stored in the auxiliary storage device.  With the 

processing device and the like operated according t o the 

software, the functions of the control unit 16 are 

realized.  FIG. 4 is a diagram for explaining the 

configuration of the control unit 16.  As illustrat ed in 

FIG. 4, the control unit 16 includes functional blo cks 

for applying various kinds of processing to the ima ge 

picked up by the camera unit 10.  One of the functi onal 

blocks is an information acquiring section 16a, and  the 

information acquiring section 16a applies known lab eling 

processing to a two-valued image including one or a  

plurality of marks 17. 

        For example, the information acquiring sect ion 16a 

gives a label number 1 to each of pixels located on  

boundary lines of the marks 17a and on the inside o f the 

boundary lines and gives a label number 0 to each o f 

pixels located on the outside of the boundary lines  of 

the marks 17a.  In this way, the information acquir ing 
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section 16a acquires information concerning coordin ates 

and the label number corresponding to each pixel.  FIG. 5 

is a diagram depicting an example of the labeling 

processing for one mark 17a.  In FIG. 5, one pixel is 

represented by a circle, for convenience of descrip tion.  

While FIG. 5 depicts an example in which the mark 1 7a 

includes 29 × 29 pixels in a column direction and a  row 

direction, the number of the pixels constituting th e mark 

17a is not limited to that in this example. 

        The information acquiring section 16a speci fies the 

positions of end portions in the column direction a nd the 

row direction, of the pixels each having the label number 

1.  Specifically, the information acquiring section  16a 

specifies an upper end position Y U and a lower end 

position Y D and a left end position X L and a right end 

position X R.  In FIG. 5, (X, Y, label number) obtained by 

adding the label number to the coordinates is depic ted, 

for convenience of explanation.  In addition, FIG. 5 

refers to, as representatives, two of the plurality  of 

coordinates (X U, Y U) located at an upper end.  Similarly, 

FIG. 5 refers to, as representatives, two coordinat es (X D, 

YD) located at a lower end, two coordinates (X L, Y L) 

located at a left end, and two coordinates (X R, Y R) 

located at a right end. 
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        The information acquiring section 16a speci fies 

center coordinates (X C, Y C) located in the center of the 

column direction and the row direction of one or a 

plurality of marks 17.  For example, the informatio n 

acquiring section 16a calculates the center positio n Y C in 

the column direction from the average of the upper end 

position Y U and the lower end position Y D and calculates 

the center position X C in the row direction from the 

average of the left end position X L and the right end 

position X R.  The upper end position Y U, the lower end 

position Y D, the left end position X L, the right end 

position X R, and the center coordinates (X C, Y C) are 

information constituting a circumscribing rectangle  25 

(see FIG. 6) of the mark 17.  Incidentally, an exam ple in 

which the circumscribing rectangle 25 is displayed on the 

screen of the touch panel 14 is explained in the pr esent 

embodiment for easy understanding, the circumscribi ng 

rectangle 25 is not necessarily required to be disp layed 

on the screen. 

        As depicted in FIG. 6, a tetragonal frame l ine 27 

including a cross and a square outer frame surround ing 

the periphery of the cross is displayed in a centra l 

portion of the imaging region of the camera unit 10 .  A 

frame line adjusting section 16b (see FIG. 4) 
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automatically adjusts the position and the size of the 

frame line 27 relative to the circumscribing rectan gle 25 

in such a manner that the circumscribing rectangle 25 is 

accommodated in the frame line 27.  Specifically, t he 

frame line adjusting section 16b first moves the X- axis 

direction moving mechanism and the Y-axis Z-axis 

direction moving mechanism to move the imaging regi on of 

the camera unit 10 in such a manner that the center  

coordinates (X C, Y C) of the circumscribing rectangle 25 of 

one mark 17 are moved to the center of the frame li ne 27 

(namely, the intersection of the cross). 

        Next, the frame line adjusting section 16b adjusts 

the size of the frame line 27 relative to the 

circumscribing rectangle 25 in such a manner that t he 

spacing between the frame line 27 and the circumscr ibing 

rectangle 25 located inside the frame line 27 becom es a 

predetermined distance.  The spacing between the fr ame 

line 27 and the circumscribing rectangle 25 is, for  

example, adjusted to be a distance corresponding to  10 

pixels, but the spacing is not limited to the dista nce 

corresponding to 10 pixels and may be any distance.   The 

frame line 27 adjusted in size is displayed on the touch 

panel 14 for confirmation. 

        The control unit 16 has an alignment mark 
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registration section 16c (see FIG. 4).  The alignme nt mark 

registration section 16c registers the frame line 2 7 

adjusted in size and a region including one or a 

plurality of marks 17 inside the frame line 27, as an 

alignment mark 29 (see FIG. 8B), in a predetermined  

memory region of the control unit 16.  In this way,  the 

alignment mark 29 is set on the cutting apparatus 2 .  The 

control unit 16 in the present embodiment automatic ally 

adjusts the position and the size of the frame line  27 

according to the mark 17.  As a result, the alignme nt mark 

29 can be automatically set in a predetermined rang e 

according to the shape, size, and the like of the m ark 

17, instead of depending on the operator’s sense. 

        Next, a setting method for the alignment ma rk 29 

according to the first embodiment (namely, a method  of 

performing a teaching step) will be described refer ring 

to FIGS. 4 to 9.  In the first embodiment, one mark  17 is 

registered as the alignment mark 29.  FIG. 9 is a f low 

chart of the setting method for the alignment mark 29.  

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

by the holding surface 12a through the adhesive tap e 19.  

Then, the operator observes the front surface 11a s ide 

through the camera unit 10 and images one or more m arks 

17 which may possibly be used as the alignment mark  29 
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(imaging step S10) (see FIG. 4). 

        Subsequently, the information acquiring sec tion 16a 

acquires information constituting the respective 

circumscribing rectangles 25 of the one or more mar ks 17 

imaged in the imaging step S10 (namely, the upper e nd 

position Y U, the lower end position Y D, the left end 

position X L, the right end position X R, and the center 

coordinates (X C, Y C) depicted in FIG. 5) (information 

acquiring step S20).  FIG. 6 is a diagram depicting  an 

example of the screen on which the circumscribing 

rectangle 25 of each mark 17 is displayed.  FIG. 6 depicts 

a circumscribing rectangle 25a of the mark 17a, a 

circumscribing rectangle 25b of the mark 17b, a 

circumscribing rectangle 25c of the mark 17c, and a  

circumscribing rectangle 25d of the mark 17d. 

        In the first embodiment, after the informat ion 

acquiring step S20, the operator touches the displa y 

region of one mark 17 by a finger, to thereby desig nate 

one mark 17 through the touch panel 14.  FIG. 7 is a 

diagram depicting the manner in which the operator 

designates one mark 17a.  Note that, in FIG. 7, the  finger 

and hand of the operator are depicted in pictogram for 

convenience of description.  According to the desig nation 

of the one mark 17a, the frame line adjusting secti on 16b 



21 

moves the imaging region (broken line arrow in FIG.  7) in 

such a manner that the center of the circumscribing  

rectangle 25a is moved to the center of the frame l ine 

27.  Then, the frame line adjusting section 16b adj usts 

the size of the frame line 27 in such a manner that  the 

spacing between the circumscribing rectangle 25a an d the 

frame line 27 becomes a predetermined distance (fra me 

line adjusting step S30).  FIG. 8A is a diagram dep icting 

the frame line 27 adjusted in position and size.  W hile a 

pattern is applied to the mark 17a in FIG. 8A for 

convenience of explanation, specifically, for makin g 

clear the range of the mark 17a, the pattern is not  

displayed on a practical screen. 

        After the frame line adjusting step S30, th e 

alignment mark registration section 16c registers t he 

frame line 27 adjusted in size and a region includi ng the 

mark 17a inside the frame line 27, as an alignment mark 

29, in a predetermined memory region of the control  unit 

16 (registration step S40).  FIG. 8B is a diagram 

depicting the alignment mark 29 set on the cutting 

apparatus 2 through S10 to S40.  Note that, while a  part 

corresponding to the square of the frame line 27 is  

depicted in broken lines in FIG. 8B for the purpose  of 

clearly defining a peripheral end part of the align ment 
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mark 29, the broken line is not displayed for the 

alignment mark 29 in practice.  In the present embo diment, 

the position and the size of the frame line 27 are 

automatically adjusted according to the mark 17a.  As a 

result, the alignment mark 29 can be automatically set in 

a predetermined range according to the shape, size,  and 

the like of the mark 17a, instead of depending on t he 

operator’s sense. 

        Next, a second embodiment will be described .  In 

the second embodiment, a region including a plurali ty of 

marks 17 is set as an alignment mark 29 by use of t he 

cutting apparatus 2.  First, the marks 17a, 17b, 17 c, and 

17d which may possibly be used as an alignment mark  29 

are imaged (imaging step S10).  Next, the informati on 

acquiring section 16a acquires the upper end positi ons Y U, 

the lower end positions Y D, the left end positions X L, the 

right end positions X R and the center coordinates (X C, Y C) 

of the marks 17a, 17b, 17c, and 17d (information 

acquiring step S20).  In other words, information 

constituting the respective circumscribing rectangl es 25 

of the four marks 17 is acquired. 

        In the second embodiment, after the informa tion 

acquiring step S20, the operator touches the displa y 

region corresponding to a freely-selected region 
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surrounded by the marks 17a, 17b, 17c, and 17d by a  

finger.  FIG. 10A is a diagram depicting the manner  in 

which the operator designates a freely-selected reg ion 31 

surrounded by the plurality of marks 17.  The infor mation 

acquiring section 16a of the second embodiment spec ifies 

all the marks 17 of which at least part is located within 

the range of a rectangle 33 of a predetermined size  

centered in the region 31, according to the designa tion 

by the operator, and determines that the operator h as 

designated all the marks 17. 

        In the example depicted in FIG. 10A, since the 

respective parts of the four marks 17a, 17b, 17c, a nd 17d 

are located within the rectangle 33, the informatio n 

acquiring section 16a determines that the operator 

designated the four marks 17a, 17b, 17c, and 17d.  In the 

case where a plurality of marks 17 are designated, the 

information acquiring section 16a acquires informat ion 

constituting a circumscribing rectangle 35 that 

circumscribes the all of the plurality of marks 17.   For 

example, the information acquiring section 16a acqu ires 

information constituting the circumscribing rectang le 35 

circumscribing the all of the four marks 17, from 

information constituting the respective circumscrib ing 

rectangles 25 of the four marks 17. 
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        In the example of FIG. 10A, the information  

acquiring section 16a acquires information of the u pper 

end position Y U, the lower end position Y D, the left end 

position X L, and the right end position X R of the 

circumscribing rectangle 35, from the upper end pos ition 

YU of the mark 17a or 17b, the lower end position Y D of 

the mark 17d, the left end position X L of the mark 17b, 

and the right end position X R of the mark 17a or 17d.  In 

addition, the information acquiring section 16a 

calculates the center position Y C of the circumscribing 

rectangle 35 in the column direction from the avera ge of 

the upper end position Y U and the lower end position Y D of 

the circumscribing rectangle 35 and calculates the center 

position X C of the circumscribing rectangle 35 in the row 

direction from the average of the left end position  X L and 

the right end position X R of the circumscribing rectangle 

35.  By this, the center coordinates (X C, Y C) of the 

circumscribing rectangle 35 are acquired. 

        Thereafter, according to the designation of  the 

four marks 17, the frame line adjusting section 16b  moves 

the imaging region in such a manner that the center  of 

the circumscribing rectangle 35 is moved to the cen ter of 

the frame line 27.  Then, the frame line adjusting section 

16b adjusts the size of the frame line 27 in such a  
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manner that the circumscribing rectangle 35 is 

accommodated in the frame line 27 and that the spac ing 

between the circumscribing rectangle 35 and the fra me 

line 27 becomes a predetermined distance (frame lin e 

adjusting step S30).  FIG. 10B is a diagram depicti ng the 

frame line 27 after the frame line adjusting step S 30.  

After the frame line adjusting step S30, the alignm ent 

mark registration section 16c registers the frame l ine 27 

adjusted in size and a region including the marks 1 7a, 

17b, 17c, and 17d inside the frame line 27, as an 

alignment mark 29 (registration step S40).  In the present 

embodiment, the size of the frame line 27 is 

automatically adjusted according to the shapes, siz es, 

and layout of the four marks 17.  Thus, the alignme nt mark 

29 can be automatically set in a predetermined rang e 

according to the shapes, sizes, and layout of the 

plurality of marks 17, instead of depending on the 

operator’s sense. 

        Next, a third embodiment will be described.   In the 

third embodiment, as in the second embodiment, the 

imaging step S10 and the information acquiring step  S20 

are conducted.  It is to be noted, however, that, i n the 

third embodiment, the operator touches a display re gion 

corresponding to the vicinity of a corner part of o ne 
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mark 17 by a finger such that the mark 17 located i n the 

rectangle 33 is only one.  FIG. 11A is a diagram de picting 

the manner in which the operator touches the displa y 

region corresponding to the vicinity of a right low er 

corner part of the mark 17d by a finger.  In this w ay, 

only the mark 17d of which a part is located in the  

rectangle 33 centered in a region 31 on the right l ower 

side of the mark 17d is designated by the operator.  

        According to the designation by the operato r, the 

imaging region is moved in such a manner that the c enter 

of the circumscribing rectangle 25d is moved to the  

center of the frame line 27, and the size of the fr ame 

line 27 is adjusted in such a manner that the spaci ng 

between the circumscribing rectangle 25d and the fr ame 

line 27 becomes a predetermined distance (frame lin e 

adjusting step S30).  FIG. 11B is a diagram depicti ng the 

frame line 27 after the frame line adjusting step S 30.  In 

the present embodiment, the mark 17d can be selecte d by 

designating the vicinity of the display region of t he 

mark 17d in such a manner that the rectangle 33 inc ludes 

a part of the one mark 17d.  In addition, the align ment 

mark 29 can be automatically set in a predetermined  range 

according to the shape and size of the selected mar k 17d. 

        In addition to the above, the structures, m ethods, 
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and the like according to the above embodiments may  be 

appropriately modified insofar as the modifications  do 

not depart from the scope of the object of the pres ent 

invention.  The marks 17 may be formed on the devic es 15 

as in the abovementioned embodiments, or may be for med on 

the streets 13.  In addition, the marks 17 are not limited 

to geometric shapes, and may be characters, numeral s, or 

the like.  Incidentally, while an example in which the 

processing apparatus is the cutting apparatus 2 has  been 

described in the above embodiments, the processing 

apparatus may be a laser processing apparatus (not 

illustrated) for processing the wafer 11 by a laser  beam. 

        The laser processing apparatus may include a laser 

processing unit in place of the cutting unit 8.  Th e laser 

processing unit includes a laser oscillator that is  

configured to generate a pulsed laser beam, a conde nser 

lens for condensing the laser beam, and the like.  The 

laser beam has such a wavelength as to be transmitt ed 

through the wafer 11.  In this case, the focal poin t of 

the pulsed laser beam is positioned in the inside o f the 

wafer 11, and the wafer 11 is processed by multipho ton 

absorption (what is generally called stealth dicing ).  The 

laser beam may have such a wavelength as to be abso rbed 

in the wafer 11.  In this case, the wafer 11 is sub jected 
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to ablation by the pulsed laser beam. 

        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.  An alignment mark setting method for se tting a 

region inclusive of one or more marks designated by  an 

operator, as an alignment mark, in a processing app aratus 

for processing a wafer formed with a plurality of m arks 

on a front surface side thereof, the alignment mark  

setting method comprising: 

        an imaging step of imaging the one or more marks 

formed on the wafer by an imaging unit; 

        an information acquiring step of acquiring 

information constituting respective circumscribing 

rectangles of the one or more marks, with respect t o the 

one or more marks imaged in the imaging step; 

        a frame line adjusting step of automaticall y 

adjusting a position and a size of a tetragonal fra me 

line used when setting an alignment mark on the 

processing apparatus, relative to the circumscribin g 

rectangle, in such a manner that, according to 

designation of one mark or a plurality of marks of the 

one or more marks, a center of the circumscribing 

rectangle of the one mark or all of the plurality o f 

marks is moved to a center of the frame line, the 

circumscribing rectangle is accommodated in the fra me 

line, and a spacing between the circumscribing rect angle 
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and the frame line is adjusted to a predetermined 

distance, after the information acquiring step; and  

        a registration step of registering a region  

including the one mark or the plurality of marks in side 

the frame line adjusted in size, as an alignment ma rk, on 

the processing apparatus. 

        2.  A processing apparatus capable of setti ng a 

region inclusive of one or more marks designated by  an 

operator, as an alignment mark, when processing a w afer 

formed with a plurality of marks on a front surface  size 

thereof, the processing apparatus comprising: 

        a chuck table that suction holds the wafer;  

        an imaging unit that has an imaging element , is 

disposed on an upper side of the chuck table, and i mages 

the wafer suction held by the chuck table; 

        a display device that displays an image acq uired by 

the imaging unit; 

        a control unit that has a processor and con trols 

operations of the chuck table, the imaging unit, an d the 

display device; and 

        an input device that inputs an operator’s 

instruction to the control unit, 

        wherein the control unit includes 

                an information acquiring section th at 
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acquires information constituting respective 

circumscribing rectangles of the one or more marks,  with 

respect to the one or more marks imaged by the imag ing 

unit, 

                a frame line adjusting section that  

automatically adjusts a position and a size of a 

tetragonal frame line used when setting an alignmen t mark 

on the processing apparatus, relative to the 

circumscribing rectangle, in such a manner that, 

according to designation of one mark or a plurality  of 

marks of the one or more marks through the input de vice, 

a center of the circumscribing rectangle of the one  mark 

or all of the plurality of marks is moved to a cent er of 

the frame line, the circumscribing rectangle is 

accommodated in the frame line, and a spacing betwe en the 

circumscribing rectangle and the frame line is adju sted 

to a predetermined distance, and 

                an alignment mark registration sect ion that 

registers a region inclusive of the one mark or the  

plurality of marks inside the frame line adjusted i n 

size, as an alignment mark.   


