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OPTICAL AXIS ADJUSTING METHOD FOR LASER PROCESSING 

APPARATUS 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to an optical axis 

adjusting method for a laser processing apparatus. 

Description of the Related Art 

        Conventionally known is a laser processing 

apparatus for dividing a semiconductor wafer into 

individual device chips by applying a laser beam to the 

semiconductor wafer to form laser processed grooves or 

modified layers and then dividing the semiconductor wafer 

along these laser processed grooves or modified layers 

(see Japanese Patent Laid-Open No. 2007-275912 and 

Japanese Patent Laid-Open No. 2017-163079, for example). 

 

SUMMARY OF THE INVENTION 

        In general, a conventional laser processing 

apparatus includes a laser oscillator for generating a 

laser beam and a plurality of optical components such as 

mirrors and lenses for guiding the laser beam generated 

from the laser oscillator to a processing point where a 

workpiece is to be processed by the laser beam.  The laser 
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beam is focused by a focusing lens as one of the plural 

optical components and then applied to the workpiece. 

        In the case that contamination or burning occurs on 

the optical components included in the laser processing 

apparatus due to the laser beam, the occurrence of 

contamination or burning may cause a reduction in power 

of the laser beam or a distortion in beam shape of the 

laser beam.  Accordingly, there is a possibility that the 

workpiece cannot be desirably processed to cause 

defective processing. 

        To determine the cause of such defective processing, 

the optical components must be removed to be checked one 

by one, and maintenance such as cleaning and replacement 

must be performed.  However, when the optical components 

are removed once, the optical axis in the laser 

processing apparatus is deviated, so that it is necessary 

to perform a troublesome operation for adjusting the 

optical axis, thus causing an increase in number of man-

hours. 

        It is therefore an object of the present invention 

to provide an optical axis adjusting method for a laser 

processing apparatus which can suppress the number of 

man-hours required for the adjustment of the optical axis 

in the laser processing apparatus. 
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        In accordance with an aspect of the present 

invention, there is provided an optical axis adjusting 

method for a laser processing apparatus including a laser 

beam applying unit, the laser beam applying unit 

including a laser oscillator for oscillating a laser and 

emitting a laser beam, a plurality of optical components 

for guiding the laser beam generated from the laser 

oscillator to a processing point where a workpiece is to 

be processed by the laser beam, a plurality of optical 

component holders for holding the plurality of optical 

components, respectively, each optical component holder 

having an adjusting mechanism for adjusting a position of 

the laser beam, and a position detecting unit adapted to 

be provided at the processing point for detecting the 

position of the laser beam, the optical axis adjusting 

method including a position detecting step of emitting 

the laser beam from the laser oscillator, applying the 

laser beam to the processing point, and detecting the 

position of the laser beam by using the position 

detecting unit set at the processing point, a storing 

step of storing the position of the laser beam as 

detected in the position detecting step as a reference 

position, and an adjusting step of operating the 

adjusting mechanism of each optical component holder in 
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the case that the position of the laser beam is deviated 

from the reference position after performing maintenance 

of each optical component, thereby adjusting the position 

of the laser beam so that the position of the laser beam 

is shifted back to the reference position. 

        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 study of 

the following description and appended claims with 

reference to the attached drawings showing a preferred 

embodiment of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is a perspective view depicting the 

configuration of a laser processing apparatus for use in 

performing an optical axis adjusting method according to 

a preferred embodiment of the present invention; 

        FIG. 2 is a schematic diagram depicting the 

configuration of a laser beam applying unit included in 

the laser processing apparatus depicted in FIG. 1; 

        FIG. 3 is a perspective view depicting the 

configuration of a mirror holder included in the laser 

beam applying unit depicted in FIG. 2; 
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        FIG. 4 is a flowchart depicting the flow of the 

optical axis adjusting method according to this preferred 

embodiment; 

        FIG. 5 is a schematic diagram depicting the outline 

of a position detecting unit setting step included in the 

optical axis adjusting method depicted in FIG. 4; 

        FIG. 6 is a schematic plan view of a photodetecting 

surface on which the position of a laser beam is detected 

by a position detecting unit in a position detecting step 

included in the optical axis adjusting method depicted in 

FIG. 4; 

        FIG. 7 is a schematic plan view similar to FIG. 6, 

depicting an optical axis adjusting step included in the 

optical axis adjusting method depicted in FIG. 4; and 

        FIG. 8 is a perspective view similar to FIG. 1, 

depicting a modification of this preferred embodiment. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        A preferred embodiment of the present invention 

will now be described in detail with reference to the 

drawings.  The present invention is not limited to this 

preferred embodiment.  Further, the components used in 

this preferred embodiment may include those that can be 

easily assumed by persons skilled in the art or 
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substantially the same elements as those known in the art.  

Further, the configurations described below may be 

suitably combined.  Further, the configurations may be 

variously omitted, replaced, or changed without departing 

from the scope of the present invention. 

        There will now be described an optical axis 

adjusting method for a laser processing apparatus 

according to a preferred embodiment of the present 

invention with reference to the drawings.  FIG. 1 is a 

perspective view depicting the configuration of a laser 

processing apparatus 1 for use in performing the optical 

axis adjusting method according to this preferred 

embodiment.  FIG. 2 is a schematic diagram depicting the 

configuration of a laser beam applying unit 20 included 

in the laser processing apparatus 1 depicted in FIG. 1.  

FIG. 3 is a perspective view depicting the configuration 

of a mirror holder 26 included in the laser beam applying 

unit 20 depicted in FIG. 2.  FIG. 4 is a flowchart 

depicting the flow of the optical axis adjusting method 

according to this preferred embodiment. 

        The optical axis adjusting method according to this 

preferred embodiment is performed in the laser processing 

apparatus 1 depicted in FIG. 1.  The laser processing 

apparatus 1 depicted in FIG. 1 is an apparatus for 
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applying a pulsed laser beam 21 to a workpiece 200, 

thereby laser-processing the workpiece 200. 

(Workpiece) 

        The workpiece 200 as a target to be processed by 

the laser processing apparatus 1 depicted in FIG. 1 is a 

disk-shaped semiconductor wafer or optical device wafer 

having a substrate 201 formed of silicon, sapphire, or 

gallium arsenide, for example.  As depicted in FIG. 1, the 

substrate 201 of the workpiece 200 has a front side 202 

and a back side 205 opposite to the front side 202.  A 

plurality of crossing division lines 203 are set on the 

front side 202 of the substrate 201 to thereby define a 

plurality of separate regions where a plurality of 

devices 204 are respectively formed.  That is, the 

workpiece 200 has the plural devices 204 on the front 

side 202 so that the plural devices 204 are separated 

from each other by the division lines 203.  For example, 

each device 204 is an integrated circuit such as 

integrated circuit (IC) and large scale integrated 

circuit (LSI) or an image sensor such as charge coupled 

device (CCD) and a complementary metal oxide 

semiconductor (CMOS). 

        The back side 205 of the substrate 201 of the 

workpiece 200 (i.e., the back side of the workpiece 200) 
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is attached to a circular adhesive tape 211 at a central 

portion thereof.  The circular adhesive tape 211 has a 

diameter larger than the diameter of the workpiece 200.  A 

ring frame 210 having a circular inside opening 207 is 

attached to a peripheral portion of the adhesive tape 211.  

That is, the inside opening 207 of the ring frame 210 has 

a diameter smaller than the diameter of the adhesive tape 

211.  Accordingly, the workpiece 200 is supported through 

the adhesive tape 211 to the ring frame 210 in such a 

manner that the workpiece 200 is disposed in the inside 

opening 207 of the ring frame 210.  In this preferred 

embodiment, the workpiece 200 is divided along the 

division lines 203 by the laser processing apparatus 1 to 

thereby obtain a plurality of individual device chips 

respectively including the plural devices 204. 

(Laser processing apparatus) 

        As depicted in FIG. 1, the laser processing 

apparatus 1 includes a chuck table 10 having a holding 

surface 11 for holding the workpiece 200, a laser beam 

applying unit 20 for applying a laser beam to the 

workpiece 200 held on the holding surface 11 of the chuck 

table 10, a moving mechanism 30 as moving means for 

moving the chuck table 10 in the X direction depicted by 

an arrow X and in the Y direction depicted by an arrow Y 
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and also moving the laser beam applying unit 20 in the Z 

direction depicted by an arrow Z, an imaging unit 90 for 

imaging the workpiece 200 held on the holding surface 11 

of the chuck table 10, and a control unit 100 for 

controlling these components. 

        As mentioned above, the workpiece 200 is adapted to 

be held on the holding surface 11 of the chuck table 10.  

The holding surface 11 has a disk-shaped suction holding 

member formed of porous ceramic, for example.  The suction 

holding member is connected through a suction passage 

(not depicted) to a vacuum source (not depicted) for 

producing a suction force.  By applying this suction force 

to the suction holding member, the workpiece 200 placed 

on the holding surface 11 can be held under suction.  In 

this preferred embodiment, the holding surface 11 is a 

horizontal surface parallel to an XY plane defined by the 

X direction and the Y direction.  A plurality of clamps 12 

are provided on the outer circumference of the chuck 

table 10, so as to hold the ring frame 210 supporting the 

workpiece 200 through the adhesive tape 211 in such a 

manner that the workpiece 200 is disposed in the inside 

opening 207 of the ring frame 210.  The chuck table 10 is 

rotatable about its vertical axis extending in the Z 

direction by operating a rotating mechanism 13.  The chuck 
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table 10 and the rotating mechanism 13 are movable in the 

X direction by operating an X moving mechanism 40 and 

also movable in the Y direction by operating a Y moving 

mechanism 50, in which the X moving mechanism 40 and the 

Y moving mechanism 50 constitute the moving mechanism 30. 

        The laser beam applying unit 20 is a unit applying 

a pulsed laser beam 21 to the workpiece 200 held on the 

chuck table 10.  As depicted in FIG. 2, the laser beam 

applying unit 20 includes a laser oscillator 22 for 

generating the laser beam 21 for processing the workpiece 

200, a plurality of mirrors 23 for reflecting the laser 

beam 21 generated from the laser oscillator 22 toward the 

workpiece 200 held on the holding surface 11 of the chuck 

table 10, a focusing lens 24 for focusing the laser beam 

21 reflected by the mirrors 23 to the workpiece 200, and 

focal position adjusting means (not depicted) for 

displacing a focal point 25 (see FIG. 2) of the laser 

beam 21 in the Z direction perpendicular to the holding 

surface 11 of the chuck table 10. 

        The wavelength of the laser beam 21 to be applied 

from the laser beam applying unit 20 may be a 

transmission wavelength to the workpiece 200 or may be an 

absorption wavelength to the workpiece 200.  In this 

preferred embodiment, the focal point 25 is set on the 
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upper surface (front side 202) of the workpiece 200 held 

on the holding surface 11 of the chuck table 10 in a 

horizontal plane parallel to both the X direction and the 

Y direction. 

        The mirrors 23 and the focusing lens 24 are optical 

components for guiding the laser beam 21 generated from 

the laser oscillator 22 to a processing point where the 

workpiece 200 is to be processed by the laser beam 21.  

Further, the laser beam applying unit 20 includes a 

plurality of mirror holders 26 as optical component 

holders for holding the plural mirrors 23, respectively, 

and a lens holder 27 as an optical component holder for 

holding the focusing lens 24.  As depicted in FIG. 3, each 

mirror holder 26 includes an adjusting mechanism 261 for 

adjusting the position of the center 28 (depicted by a 

phantom line in FIG. 2) of the laser beam 21 on a 

photodetecting surface 71 of a position detecting unit 70 

to be hereinafter described.  Although not depicted in FIG. 

3, the lens holder 27 also has an adjusting mechanism 

similar in function to the adjusting mechanism 261.  The 

configuration of each mirror holder 26 will now be 

described with reference to FIG. 3, and the description 

of the lens holder 27 will therefore be omitted. 

        As depicted in FIG. 3, each mirror holder 26 
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includes the adjusting mechanism 261 mentioned above, a 

first plate 262 for holding the mirror 23, and a second 

plate 263 fixed to the laser processing apparatus 1.  Each 

of the first plate 262 and the second plate 263 has an L-

shaped configuration.  The mirror 23 is held at a central 

portion of the first plate 262. 

        The adjusting mechanism 261 includes a spring 264 

for connecting the first plate 262 and the second plate 

263 and normally biasing the first plate 262 and the 

second plate 263 in such a direction that the first plate 

262 and the second plate 263 approach each other.  In this 

preferred embodiment, the first plate 262 and the second 

plate 263 are connected at their central portions by the 

spring 264.  The adjusting mechanism 261 further includes 

a pair of adjusting screws 265 and 266 threadedly engaged 

with the second plate 263 at its opposite end portions.  

The front ends of the adjusting screws 265 and 266 abut 

against the first plate 262 at its opposite end portions.  

By rotating the adjusting screw 265 about its axis, the 

spacing between one end portion of the first plate 262 

and one end portion of the second plate 263 can be 

adjusted.  Similarly, by rotating the adjusting screw 266 

about its axis, the spacing between the other end portion 

of the first plate 262 and the other end portion of the 
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second plate 263 can be adjusted.  As a result, the 

direction of the optical axis of each mirror 23 can be 

adjusted.  In other words, the optical path of the laser 

beam 21 can be adjusted. 

        While the mirrors 23 and the focusing lens 24 are 

depicted as the optical components in this preferred 

embodiment, the optical components are not limited to the 

mirrors 23 and the focusing lens 24 in the present 

invention.  Further, while the mirror holders 26 and the 

lens holder 27 are depicted as the optical component 

holders in this preferred embodiment, the optical 

component holders are not limited to the mirror holders 

26 and the lens holder 27 in the present invention. 

        The moving mechanism 30 functions to relatively 

move the chuck table 10 and the laser beam applying unit 

20.  The moving mechanism 30 includes an X moving 

mechanism 40 as feeding means for moving the chuck table 

10 in the X direction parallel to the holding surface 11, 

a Y moving mechanism 50 as indexing means for moving the 

chuck table 10 in the Y direction parallel to the holding 

surface 11 and perpendicular to the X direction, and a Z 

moving mechanism 60 for moving the laser beam applying 

unit 20 in the Z direction perpendicular to the holding 

surface 11. 
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        The laser processing apparatus 1 has a box-shaped 

base housing 2.  The X moving mechanism 40 and the Y 

moving mechanism 50 are provided on the upper surface of 

the base housing 2.  More specifically, the X moving 

mechanism 40 functions to support an X movable plate 14 

so that the X movable plate 14 is movable in the X 

direction.  The rotating mechanism 13 for rotating the 

chuck table 10 about its axis extending in the Z 

direction is supported to the X movable plate 14.  

Accordingly, the chuck table 10 and the rotating 

mechanism 13 are movable with the X movable plate 14 in 

the X direction.  The Y moving mechanism 50 functions to 

support a Y movable plate 15 so that the Y movable plate 

15 is movable in the Y direction.  The X movable plate 14 

is movably supported to the Y movable plate 15. 

        An L-shaped column 3 is provided on the upper 

surface of the base housing 2.  The Z moving mechanism 60 

is provided on the L-shaped column 3.  The Z moving 

mechanism 60 functions to support at least the focusing 

lens 24 of the laser beam applying unit 20 so that the 

laser beam applying unit 20 is movable in the Z direction.  

The X moving mechanism 40 includes a known ball screw 41 

rotatable about its axis extending in the X direction, a 

known pulse motor 42 for rotating the ball screw 41 about 
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its axis, and a pair of known guide rails 43 extending in 

the X direction and supporting the X movable plate 14 so 

that the X movable plate 14 can slide on the guide rails 

43 in the X direction, in which the ball screw 41 is 

operatively engaged with the X movable plate 14, and the 

X movable plate 14 can be moved by the rotation of the 

ball screw 41.  Similarly, the Y moving mechanism 50 

includes a known ball screw 51 rotatable about its axis 

extending in the Y direction, a known pulse motor 52 for 

rotating the ball screw 51 about its axis, and a pair of 

known guide rails 53 extending in the Y direction and 

supporting the Y movable plate 15 so that the Y movable 

plate 15 can slide on the guide rails 53 in the Y 

direction, in which the ball screw 51 is operatively 

engaged with the Y movable plate 15, and the Y movable 

plate 15 can be moved by the rotation of the ball screw 

51.  Similarly, the Z moving mechanism 60 includes a known 

ball screw 61 rotatable about its axis extending in the Z 

direction, a known pulse motor 62 for rotating the ball 

screw 61 about its axis, and a pair of known guide rails 

63 extending in the Z direction and supporting the laser 

beam applying unit 20 so that the laser beam applying 

unit 20 can slide on the guide rails 63 in the Z 

direction, in which the ball screw 61 is operatively 
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engaged with the laser beam applying unit 20 so that the 

laser beam applying unit 20 can slide on the guide rails 

63 in the Z direction. 

        Further, the laser processing apparatus 1 includes 

an X position detecting unit (not depicted) for detecting 

the X position of the chuck table 10 in the X direction, 

a Y position detecting unit (not depicted) for detecting 

the Y position of the chuck table 10 in the Y direction, 

and a Z position detecting unit (not depicted) for 

detecting the Z position of the focusing lens 24 of the 

laser beam applying unit 20 in the Z direction.  The 

result of detection by each position detecting unit is 

output to the control unit 100. 

        The imaging unit 90 functions to image the 

workpiece 200 held on the chuck table 10.  For example, 

the imaging unit 90 is configured by a charge coupled 

device (CCD) camera or an infrared camera capable of 

imaging the workpiece 200 held on the chuck table 10.  In 

this preferred embodiment, the imaging unit 90 is fixed 

to the laser beam applying unit 20 at a position adjacent 

to the focusing lens 24.  The workpiece 200 is imaged by 

the imaging unit 90 to obtain an image for use in 

performing alignment for making the alignment between the 

workpiece 200 and the laser beam applying unit 20.  The 
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image obtained by the imaging unit 90 is output to the 

control unit 100. 

        The control unit 100 functions to control the 

above-mentioned components of the laser processing 

apparatus 1 and thereby perform a laser processing 

operation to the workpiece 200.  The control unit 100 is 

configured by a computer including a computing unit 

having a microprocessor such as a central processing unit 

(CPU), a storing unit having a memory such as a read only 

memory (ROM) and a random access memory (RAM), and an 

input/output interface unit.  The computing unit in the 

control unit 100 performs computation according to a 

computer program stored in the storing unit and then 

outputs a control signal for controlling the laser 

processing apparatus 1 through the input/output interface 

unit to each component of the laser processing apparatus 

1, thus realizing the function of the control unit 100. 

        Further, the laser processing apparatus 1 includes 

a display unit 101 such as a liquid crystal display for 

displaying the condition of the laser processing 

operation and the image obtained by the imaging unit 90 

and an input unit (not depicted) for use in recording 

information on the details of laser processing from an 

operator.  The display unit 101 and the input unit are 
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connected to the control unit 100.  The input unit is 

configured by either or both of a touch panel provided in 

the display unit 101 and an external input device such as 

a keyboard.  The display unit 101 has a display screen 102 

on which the information or image is displayed.  By 

operating the input unit, the condition of the display 

screen 102 can be changed. 

        As depicted in FIG. 1, the control unit 100 is 

connectable to a position detecting unit 70.  The position 

detecting unit 70 has a photodetecting surface 71 for 

receiving the laser beam 21 generated from the laser 

oscillator 22 and then guided by the mirrors 23 and the 

focusing lens 24.  In this preferred embodiment, the 

position detecting unit 70 is configured by a power meter 

having a pointing function capable of detecting the 

position of the laser beam 21 on the photodetecting 

surface 71.  However, the position detecting unit 70 may 

be configured by a profiler in the present invention.  

Information on the position of the laser beam 21 on the 

photodetecting surface 71 as detected is output from the 

position detecting unit 70 to the control unit 100.  In 

this preferred embodiment, the photodetecting surface 71 

has a square shape as viewed in plan.  However, the shape 

of the photodetecting surface 71 is not limited in the 
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present invention. 

        Prior to performing the laser processing operation 

to the workpiece 200 by using the laser processing 

apparatus 1, the adjusting mechanism 261 of each of the 

holders 26 and 27 is operated to thereby adjust the 

position of the laser beam 21.  In performing the laser 

processing operation, the information on the details of 

laser processing is first recorded by the operator into 

the memory in the control unit 100.  Thereafter, the 

workpiece 200 supported through the adhesive tape 211 to 

the ring frame 210 is placed through the adhesive tape 

211 on the holding surface 11 of the chuck table 10.  That 

is, the front side 202 of the workpiece 200 held on the 

chuck table 10 is oriented upward.  Thereafter, the 

control unit 100 receives an instruction to start the 

laser processing apparatus 1 from the operator through 

the input unit.  Accordingly, the control unit 100 starts 

the laser processing operation according to the 

information on the details of laser processing as 

recorded previously. 

        In the laser processing operation, a suction force 

produced by the vacuum source is applied to the holding 

surface 11 of the chuck table 10.  As a result, the 

workpiece 200 is held under suction through the adhesive 
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tape 211 on the holding surface 11 of the chuck table 10.  

Thereafter, the ring frame 210 is fixed by the clamps 12.  

Thereafter, the moving mechanism 30 is operated to move 

the chuck table 10 to a position below the imaging unit 

90, and the imaging unit 90 is next operated to image the 

workpiece 200 held on the chuck table 10.  Thereafter, the 

control unit 100 performs image processing such as 

pattern matching by using an image obtained by the 

imaging unit 90, so as to make the alignment between a 

target one of the division lines 203 of the workpiece 200 

held on the chuck table 10 and the focusing lens 24 of 

the laser beam applying unit 20.  Thus, alignment is 

performed. 

        Thereafter, the laser beam applying unit 20 is 

operated to apply the pulsed laser beam 21 to the 

workpiece 200 as the laser beam applying unit 20 and the 

workpiece 200 are relatively moved in the X direction by 

operation of the moving mechanism 30.  More specifically, 

the X moving mechanism 40 is operated to move the chuck 

table 10 with respect to the laser beam applying unit 20 

in the X direction.  Accordingly, the workpiece 200 is 

processed along the target division line 203 by the laser 

beam 21.  Thereafter, the X moving mechanism 40, the Y 

moving mechanism 50, and the rotating mechanism 13 are 
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operated to similarly perform the laser processing 

operation along all of the other division lines 203.  

Thereafter, the application of the laser beam 21 is 

stopped to finish the laser processing operation. 

        In general, such a laser processing operation to 

the workpiece 200 may cause the occurrence of 

contamination or burning on the optical components 

including the mirrors 23 and the focusing lens 24 due to 

the laser beam 21.  The occurrence of contamination or 

burning may cause a reduction in power of the laser beam 

21 or a distortion in beam shape (power distribution) of 

the laser beam 21.  Owing to such a reduction in power of 

the laser beam 21 or a distortion in beam shape (power 

distribution) of the laser beam 21, there is a 

possibility that the workpiece 200 cannot be desirably 

processed to cause defective processing.  When such 

defective processing occurs, the laser processing 

operation is once stopped and the optical components 

including the mirrors 23 and the focusing lens 24 of the 

laser beam applying unit 20 are next demounted one by one 

for the purpose of maintenance work such as cleaning and 

replacement.  After finishing the maintenance work, the 

laser processing operation to the workpiece 200 is 

restarted. 



22 

(Optical axis adjusting method) 

        The optical axis adjusting method according to this 

preferred embodiment is a method of adjusting the optical 

path of the laser beam 21 to be applied from the laser 

beam applying unit 20 in the laser processing apparatus 1.  

This method is also a maintenance method for the optical 

components including the mirrors 23 and the focusing lens 

24 of the laser beam applying unit 20.  As depicted in FIG. 

4, the optical axis adjusting method according to this 

preferred embodiment includes a position detecting unit 

setting step ST1, position detecting step ST2, storing 

step ST3, component adjusting step ST4, and optical axis 

adjusting step ST5. 

(Position detecting unit setting step) 

        FIG. 5 is a schematic diagram depicting the outline 

of the position detecting unit setting step of the 

optical axis adjusting method depicted in FIG. 4.  The 

position detecting unit setting step ST1 is a step of 

setting the position detecting unit 70 for detecting the 

position of the laser beam 21 at a predetermined 

processing point before performing the maintenance of 

each optical component. 

        In the position detecting unit setting step ST1, 

the position detecting unit 70 is connected to the 
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control unit 100 by the operator and next set at a 

predetermined position as the predetermined processing 

point as depicted in FIG. 5 by the operator.  In this 

preferred embodiment, this predetermined position is 

defined as the center of the holding surface 11 of the 

chuck table 10.  However, the predetermined position is 

not limited to the center of the holding surface 11 in 

the present invention.  After setting the position 

detecting unit 70 at the center of the holding surface 11, 

the method proceeds to the position detecting step ST2. 

(Position detecting step) 

        FIG. 6 is a schematic plan view of the 

photodetecting surface 71 on which the position of the 

laser beam 21 is detected by the position detecting unit 

70 in the position detecting step of the optical axis 

adjusting method depicted in FIG. 4.  The position 

detecting step ST2 is a step of generating the laser beam 

21 from the laser oscillator 22 and applying the laser 

beam 21 to the predetermined processing point, i.e., to 

the photodetecting surface 71 of the position detecting 

unit 70 set on the holding surface 11 at the center 

thereof as the predetermined position, thereby detecting 

the position of the laser beam 21, prior to performing 

the maintenance of each optical component. 
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        In the position detecting step ST2, the input unit 

is operated by the operator to start the operation of the 

laser processing apparatus 1.  Accordingly, the moving 

mechanism 30 is operated to relatively move the laser 

beam applying unit 20 and the chuck table 10 so that the 

focusing lens 24 of the laser beam applying unit 20 is 

vertically opposed to the photodetecting surface 71 of 

the position detecting unit 70 set on the holding surface 

11 of the chuck table 10 in the Z direction.  Thereafter, 

the laser beam 21 is generated from the laser oscillator 

22 and then applied to the photodetecting surface 71 of 

the position detecting unit 70.  That is, the laser beam 

21 applied from the laser beam applying unit 20 is 

received by the photodetecting surface 71. 

        Thereafter, the position of the laser beam 21 on 

the photodetecting surface 71 depicted in FIG. 6 is 

detected by the position detecting unit 70.  Thereafter, 

information indicating the position of the laser beam 21 

on the photodetecting surface 71 as detected above is 

output to the control unit 100.  Thereafter, the method 

proceeds to the storing step ST3. 

(Storing step) 

        The storing step ST3 is a step of storing the 

position of the laser beam 21 on the photodetecting 
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surface 71 as detected in the position detecting step ST2, 

as a reference position 300 (see FIG. 6).  In the storing 

step ST3, the control unit 100 stores into the memory the 

position of the laser beam 21 on the photodetecting 

surface 71 as detected above as the reference position 

300.  That is, the detected position of the laser beam 21 

on the photodetecting surface 71 as the reference 

position 300 is stored into the memory of the control 

unit 100.  Further, the position of the chuck table 10, 

i.e., the position of the position detecting unit 70 as 

positioned in the position detecting step ST2 is also 

stored into the memory of the control unit 100.  

Thereafter, the method proceeds to the component 

adjusting step ST4. 

        In FIG. 6, the laser beam 21 is applied to the 

center of the photodetecting surface 71 in the position 

detecting step ST2, so that the center of the 

photodetecting surface 71 is stored as the position of 

the laser beam 21, i.e., the reference position 300.  

Further, in FIG. 6, the beam spot of the laser beam 21 

formed on the photodetecting surface 71 has a circular 

shape and depicts a Gaussian distribution such that the 

nearer to the center 28 of the laser beam 21, the larger 

the power of the laser beam 21.  Further, in the position 
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detecting step ST2 and the storing step ST3, the position 

of the laser beam 21 on the photodetecting surface 71 of 

the position detecting unit 70 may be displayed on the 

display screen 102 of the display unit 101. 

(Component adjusting step) 

        The component adjusting step ST4 is a step of 

removing one of the plural mirrors 23 and the focusing 

lens 24, i.e., one of the plural optical components of 

the laser beam applying unit 20 after performing the 

storing step ST3, next performing the maintenance of the 

optical component removed above, e.g., cleaning or 

replacement of the optical component removed above, and 

next mounting the optical component again to the laser 

beam applying unit 20 after performing the maintenance.  

That is, in the component adjusting step ST4, one of the 

plural optical components of the laser beam applying unit 

20 is first removed by the operator.  Thereafter, the 

maintenance work is performed to this optical component 

removed.  Thereafter, this optical component is mounted 

again to the laser beam applying unit 20 by the operator.  

Thereafter, the method proceeds to the optical axis 

adjusting step ST5. 

(Optical axis adjusting step) 

        FIG. 7 is a schematic plan view of the 



27 

photodetecting surface 71 on which the position of the 

laser beam 21 is detected by the position detecting unit 

70 in the optical axis adjusting step of the optical axis 

detecting method depicted in FIG. 4.  The optical axis 

adjusting step ST5 is a step of generating the laser beam 

21 from the laser oscillator 22 and then applying the 

laser beam 21 to the photodetecting surface 71 of the 

position detecting unit 70 set at the predetermined 

position on the holding surface 11 as the predetermined 

processing point, thereby detecting the position of the 

laser beam 21 on the photodetecting surface 71, after 

performing the maintenance of the one optical component 

as mentioned above. 

        After performing the maintenance of the one optical 

component, there is a possibility that the position of 

the laser beam 21 on the photodetecting surface 71 as 

detected by the position detecting unit 70 may be 

deviated from the reference position 300 as depicted in 

FIG. 7.  In this case, in the optical axis adjusting step 

ST5, the adjusting mechanism 261 of the optical component 

holder for holding the one optical component subjected to 

the maintenance work is operated to shift the position of 

the laser beam 21 back to the reference position 300, 

thereby adjusting the optical path of the laser beam 21. 
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        In the optical axis adjusting step ST5, the input 

unit is operated by the operator to restart the laser 

processing apparatus 1.  Accordingly, the moving mechanism 

30 is operated to move the chuck table 10 to the same 

position as that set in the position detecting step ST2.  

Thereafter, the laser beam 21 is generated from the laser 

oscillator 22 and applied to the photodetecting surface 

71 of the position detecting unit 70 set on the holding 

surface 11 of the chuck table 10 at the predetermined 

position. 

        Thereafter, the position of the laser beam 21 on 

the photodetecting surface 71 depicted in FIG. 7 is 

detected by the position detecting unit 70 after 

performing the maintenance work.  In FIG. 7, the beam spot 

of the laser beam 21 on the photodetecting surface 71 

after performing the maintenance work is denoted by 

reference numeral 21-1.  Thereafter, information depicting 

the position of the laser beam 21-1 on the photodetecting 

surface 71 as detected above is output to the control 

unit 100.  As apparent from FIG. 7, the beam spot of the 

laser beam 21-1 is deviated from the beam spot of the 

laser beam 21 at the reference position 300. 

        Thereafter, the display unit 101 is controlled by 

the control unit 100 to display the position of the laser 
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beam 21-1 on the photodetecting surface 71 of the 

position detecting unit 70 as detected above and the 

reference position 300 previously stored.  That is, the 

position of the laser beam 21-1 and the reference 

position 300 are displayed on the display screen 102 of 

the display unit 101.  As depicted in FIG. 7, the position 

of the laser beam 21-1 is deviated from the reference 

position 300.  In this case, the adjusting mechanism 261 

of the optical component holder for holding the optical 

component subjected to the maintenance work is operated 

to shift the position of the laser beam 21-1 back to the 

reference position 300 as depicted by a white arrow in 

FIG. 7. 

        In the optical axis adjusting step ST5, the 

position of the laser beam 21 on the photodetecting 

surface 71 of the position detecting unit 70 as detected 

in the position detecting step ST2 may be displayed on 

the display screen 102 of the display unit 101.  Further, 

the center 28-1 of the laser beam 21-1 may also be 

displayed on the display screen 102 of the display unit 

101. 

        After performing the optical axis adjusting step 

ST5, the method proceeds to step ST6, in which it is 

determined whether or not the maintenance work has been 
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performed for all of desired ones of the plural optical 

components of the laser beam applying unit 20 by the 

operator.  If the maintenance work has not been performed 

for all of the desired optical components by the operator 

(step ST6: No), the method returns to the component 

adjusting step ST4 to perform the maintenance work for 

one of the desired optical components, and the optical 

axis adjusting step ST6 is next performed.  In this manner, 

the component adjusting step ST4 and the optical axis 

adjusting step ST5 are repeated until the maintenance 

work is performed for all of the other desired optical 

components by the operator.  As a result, when the 

maintenance work has been performed for all of the 

desired optical components of the laser beam applying 

unit 20 by the operator (step ST6: Yes), the method is 

ended. 

        As described above, the optical axis adjusting 

method according to this preferred embodiment includes 

the position detecting step ST2, in which the focusing 

lens 24 of the laser beam applying unit 20 is opposed to 

the photodetecting surface 71 of the position detecting 

unit 70, and the laser beam 21 is applied to the 

photodetecting surface 71 before performing the 

maintenance work for each optical component.  Then, the 



31 

position of the laser beam 21 on the photodetecting 

surface 71 is detected and stored as the reference 

position 300.  Accordingly, after removing the optical 

components, next performing the maintenance work, and 

next mounting the optical components again, the amount of 

deviation of the position of the laser beam 21 after 

maintenance work from the reference position 300 can be 

easily recognized by checking the result of detection by 

the position detecting unit 70. 

        In the case of removing the mirror 23 located just 

downstream of the beam outlet opening of the laser 

oscillator 22 in the laser processing apparatus 1 having 

a complex optical system composed of plural optical 

components, it is only necessary to operate the adjusting 

mechanism 261 of the optical component holder for holding 

the mirror 23 removed, thereby adjusting the position of 

the laser beam 21.  That is, it is unnecessary to perform 

the adjustment of the optical axes of all the other 

optical components located downstream of the mirror 23.  

Accordingly, the number of man-hours can be greatly 

reduced.  As a result, the optical axis adjusting method 

according to this preferred embodiment can exhibit an 

effect that the number of man-hours required for the 

adjustment of the optical path of the laser beam 21 can 



32 

be suppressed. 

(Modification) 

        An optical axis adjusting method according to a 

modification of the above preferred embodiment will now 

be described with reference to FIG. 8.  FIG. 8 is a 

perspective view depicting the configuration of a laser 

processing apparatus 1-1 for use in performing the 

optical axis adjusting method according to this 

modification.  In FIG. 8, the same parts as those depicted 

in FIG. 1 are denoted by the same reference numerals, and 

the description thereof will therefore be omitted. 

        As depicted in FIG. 8, the position detecting unit 

70 is previously located on the X movable plate 14 in the 

laser processing apparatus 1-1 at a predetermined 

position corresponding to the predetermined processing 

point.  That is, the position detecting unit setting step 

ST1 in the above preferred embodiment is not performed in 

this modification.  Further, in the position detecting 

step ST2 and the optical axis adjusting step ST5, the 

focusing lens 24 of the laser beam applying unit 20 is 

opposed to the photodetecting surface 71 of the position 

detecting unit 70 set on the X movable plate 14 in the Z 

direction.  The other configuration is similar to that in 

the above preferred embodiment. 
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        In the position detecting step ST2 of the optical 

axis adjusting method according to this modification, the 

focusing lens 24 of the laser beam applying unit 20 is 

opposed to the photodetecting surface 71 of the position 

detecting unit 70 in the Z direction.  Thereafter, the 

laser beam 21 is generated and applied to the 

photodetecting surface 71, and the position of the laser 

beam 21 on the photodetecting surface 71 is detected and 

stored as the reference position 300, before performing 

the maintenance work for each optical component.  

Accordingly, this modification can exhibit a similar 

effect that the number of man-hours required for the 

ajustment of the optical path of the laser beam 21 can be 

suppressed. 

        Further, in the optical axis adjusting method 

according to this modification, the position detecting 

unit 70 is previously located on the X movable plate 14.  

Accordingly, in adjusting the optical path of the laser 

beam 21, there is no need for time and effort for 

providing the position detecting unit 70 on the holding 

surface 11 of the chuck table 10.  Accordingly, the effect 

of suppressing the number of man-hours required for the 

adjustment of the optical axis in the laser processing 

apparatus can be made greater. 
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        The present invention is not limited to the above 

preferred embodiment, and various modifications may be 

made without departing from the scope of the present 

invention.  For example, before any defective processing 

occurs, the position detecting unit setting step ST1, the 

position detecting step ST2, and the storing step ST3 may 

be performed to detect and store the reference position 

300. 

        The present invention is not limited to the details 

of the above described preferred embodiment.  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 claim are therefore to be embraced by 

the invention.  
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WHAT IS CLAIMED IS: 

        1.  An optical axis adjusting method for a laser 

processing apparatus including a laser beam applying unit, 

said laser beam applying unit including: 

        a laser oscillator for oscillating a laser and 

emitting a laser beam; 

        a plurality of optical components for guiding said 

laser beam generated from said laser oscillator to a 

processing point where a workpiece is to be processed by 

said laser beam; 

        a plurality of optical component holders for 

holding said plurality of optical components, 

respectively, each optical component holder having an 

adjusting mechanism for adjusting a position of said 

laser beam; and 

        a position detecting unit adapted to be provided at 

said processing point for detecting said position of said 

laser beam, 

        said optical axis adjusting method comprising: 

        a position detecting step of emitting said laser 

beam from said laser oscillator, applying said laser beam 

to said processing point, and detecting said position of 

said laser beam by using said position detecting unit set 

at said processing point; 
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        a storing step of storing said position of said 

laser beam as detected in said position detecting step as 

a reference position; and 

        an adjusting step of operating said adjusting 

mechanism of each optical component holder in a case that 

the position of said laser beam is deviated from said 

reference position after performing maintenance of each 

optical component, and adjusting the position of said 

laser beam so that the position of said laser beam is 

shifted back to said reference position.  


