LASER PROCESSI NG APPARATUS AND METHOD OF OBSERVI NG LASER

BEAM

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a | aser processing
apparatus and a nethod of observing a | aser beam

Description of the Related Art

In order to divide a workpi ece such as a
sem conductor wafer into chips, a | aser processing
apparatus is used which includes a | aser beamirradiating
unit that condenses and applies a | aser beamto the
wor kpi ece (see Japanese Patent Lai d-Qpen No. 2007-275912,
for exanple). The laser beamirradiating unit is
generally configured to guide the |aser beamenmtted from
a laser oscillator to the workpi ece and condense the
| aser beamto the top surface or the inside of the
wor kpi ece by using various optical parts for controlling
the size, shape, and the |like of the beam and thereby
process the workpi ece. Hence, adjustnent of an optical
part group of the |aser beamirradiating unit is
essential to obtain a desired processing result when the

wor kpi ece i s processed.



SUMVARY OF THE | NVENTI ON

Whet her or not the desired processing result is
obtained is not known until the processing is perforned.
Thus, a nethod of adjusting optical parts while
processing the workpiece is mainstream However, this
nmet hod necessitates actually preparing the workpi ece and
perform ng the processing, and therefore has a probl em of
i nvol ving the cost of preparing the workpi ece and the
| abor of the processing. In addition, in the |aser beam
irradiating unit, while the optical part group is usually
di sposed in a seal ed (shielded) space, the optical part
group is in an open state during the adjustnent. Thus,
debris (processi ng waste) produced fromthe workpi ece
during the processing nay adhere to optical parts during
t he adj ust nent.

It is accordingly an object of the present
i nvention to provide a | aser processing apparatus and a
nmet hod of observing a | aser beamthat make it possible to
adjust optical parts easily while preventing
contami nation of the optical parts.

In accordance wth an aspect of the present
i nvention, there is provided a | aser processing apparatus
i ncludi ng a chuck table having a hol ding surface

configured to hold a workpiece, a | aser oscillator
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configured to oscillate a laser, a first condenser
configured to condense a | aser beamenmtted fromthe
| aser oscillator, and irradi ate the workpi ece held on the
chuck table with the | aser beam and an observing unit
configured to observe a state of a condensing point of
the | aser beam applied to the workpiece in a pseudo
manner, the observing unit including a second condenser
configured to condense the | aser beamin a direction
different froma direction of the holding surface of the
chuck table, a mcroscope configured to nagnify the |aser
beam condensed by the second condenser, and an inmagi ng
el ement configured to observe the condensing point of the
| aser beam nagnified by the m croscope.

Preferably, the observing unit is configured to be
det achabl e.

In accordance wth another aspect of the present
I nvention, there is provided an observing nethod of
observing a state of a | aser beam applied to a workpi ece
in a pseudo nanner in a | aser processi ng apparatus
i ncludi ng a chuck table having a hol ding surface
configured to hold the workpiece, a |l aser oscillator
configured to oscillate a |laser, and a first condenser
configured to condense the | aser beamemtted fromthe

| aser oscillator, and irradi ate the workpi ece held on the

3



chuck table with the | aser beam the observing nethod
i ncluding a preparing step of preparing an observing unit
i ncluding a second condenser configured to condense the
| aser beamin a direction different froma direction of
the hol ding surface of the chuck table, a m croscope
configured to magnify the | aser beam condensed by the
second condenser, and an inmagi ng el ement configured to
observe a condensing point of the |aser beam magnified by
the m croscope, a disposing step of disposing the
observing unit in a position capable of receiving the
| aser beamenmitted fromthe | aser oscillator, and an
observing step of observing a state of the condensing
point of the |aser beamemtted fromthe |aser oscillator
and i ncident on the imgi ng el enent.

Preferably, the nethod of observing the | aser beam
further includes a determ ning step of determ ning
whet her the state of the condensing point of the |aser
beam observed in the observing step is acceptable or not.

The present invention nakes it possible to adjust
optical parts easily while preventing contam nation of
the optical parts.

The above and ot her objects, features and
advant ages of the present invention and the manner of

realizing themw || becone nore apparent, and the
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invention itself will best be understood froma study of
the follow ng description and appended clains with
reference to the attached drawi ngs show ng sone preferred

enbodi nents of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1 is a perspective viewillustrating an
exanpl e of a configuration of a | aser processing
apparatus accordi ng to an enbodi nent;

FIG 2 is a schematic diagram schematically
illustrating configurations of a | aser beamirradiating
unit and an observing unit of the |aser processing
apparatus described in FIG 1

FIG 3 is a perspective view describing an exanpl e
of configurations of the | aser beamirradiating unit and
the observing unit in FIG 2;

FIG 4 is a flowhart describing a flow of a nethod
of observing a | aser beam according to the enbodi nent;
and

FIG 5 is a schematic diagram schematically
descri bing configurations of a | aser beamirradi ating
unit and an observing unit of a |aser processing

apparatus according to a nodification.



DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBCDI MENT

An enbodi ment of the present invention wll
herei nafter be described in detail with reference to the
drawi ngs. The present invention is not limted by
contents described in the foll ow ng enbodi nents. 1In
addi tion, constituent elenents described in the follow ng
i ncl ude constituent elenments readily conceivabl e by those
skilled in the art and essentially identical constituent
el ements. Further, configurations described in the
foll owi ng can be conbined with each other as appropriate.
In addition, various om ssions, replacenents, or
nodi fications of configurations can be perfornmed w thout
departing fromthe spirit of the present invention.

A configuration of a | aser processing apparatus 1
according to an enbodi ment of the present invention wl]l
first be described with reference to the drawings. FIG 1
IS a perspective view describing an exanple of a
configuration of the | aser processing apparatus 1
according to the enbodinent. FIG 2 is a schenmatic
di agram schemati cal ly describing configurations of a
| aser beamirradiating unit 20 and an observing unit 30
of the | aser processing apparatus 1 described in FIG 1
FIG 3 is a perspective view describing an exanpl e of

configurations of the |laser beamirradiating unit 20 and
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the observing unit 30 in FIG 2. 1In the follow ng
description, an X-axis direction is one direction in a
hori zontal plane. A Y-axis direction is a direction
orthogonal to the X-axis direction in the horizontal
plane. A Z-axis direction is a direction orthogonal to
the X-axis direction and the Y-axis direction. The Z-axis
direction is a direction orthogonal to the X-axis
direction and the Y-axis direction. In the |aser
processi ng apparatus 1 according to the enbodi nent, a
processing feed direction is the X-axis direction, and an
i ndexing feed direction is the Y-axis direction.

As described in FIG 1 and FIG 2, the |aser
processi ng apparatus 1 includes a chuck table 10, the
| aser beamirradiating unit 20, the observing unit 30, an
X-axis direction noving unit 40, a Y-axis direction
nmoving unit 50, a Z-axis direction noving unit 60, an
I magi ng unit 70, and a display unit 80. The |aser
processi ng apparatus 1 according to the enbodi nent is an
apparatus that processes a workpiece 100 by irradiating a
wor kpi ece 100 held on the chuck table 10 with a | aser
beam 21 by the | aser beamirradiating unit 20. The
processi ng of the workpiece 100 by the | aser processing
apparatus 1 is, for exanple, nodified |ayer fornmation

processing of formng a nodified |ayer within the



wor kpi ece 100 by stealth dicing, groove processing of
formng a groove in the top surface of the workpiece 100,
cutting processing of cutting the workpiece 100 al ong a
pl anned dividing line, or the like.

The workpi ece 100 is a wafer such as a
sem conduct or device wafer, or an optical device wafer in
a di sk shape which wafer has silicon (Si), sapphire
(Al 2G), galliumarsenide (GaAs), silicon carbide (SiC
or the like as a substrate. It is to be noted that the
wor kpi ece 100 is not Iimted to the enbodi nent. The
wor kpi ece 100 in the present invention nay not be in a
di sk shape. The workpiece 100 is, for exanple, supported
wi thin the opening of an annular frame 110 while a tape
111 to which an annular frame 110 is affixed and which
has a | arger dianeter than the outside dianeter of the
wor kpi ece 100 is affixed to the undersurface of the
wor kpi ece 100.

The chuck table 10 hol ds the workpi ece 100 by a
hol di ng surface 11. The holding surface 11 has a disk
shape formed of a porous ceramc or the like. The holding
surface 11 in the enbodinent is a flat surface paralle
with a horizontal direction. The holding surface 11 is,
for exanple, connected to a vacuum suction source via a

vacuum suction path. The chuck table 10 sucks and hol ds



t he wor kpi ece 100 nounted on the holding surface 11. A
plurality of clanp units 12 that sandw ch the annul ar
frame 110 supporting the workpiece 100 are arranged on
the periphery of the chuck table 10.

A rotating unit 13 rotates the chuck table 10 about
an axis parallel with the Z-axis direction. The rotating
unit 13 is supported by an X-axis direction noving plate
14. The rotating unit 13 and the chuck table 10 are noved
in the X-axis direction by the X-axis direction noving
unit 40 via the X-axis direction noving plate 14. The
rotating unit 13 and the chuck table 10 are noved in the
Y-axis direction by the Y-axis direction noving unit 50
via the X-axis direction noving plate 14, the X-axis
direction noving unit 40, and a Y-axis direction noving
pl ate 15.

The | aser beamirradiating unit 20 is a unit that
i rradi ates the workpi ece 100 held on the chuck table 10
with a pulsed | aser beam 21. As described in FIG 2 and
FIG 3, the |aser beamirradiating unit 20 includes a
| aser oscillator 22, mrrors 23 and 24, an adjustnent
target lens 25, an attachnment plate 26, a first condenser
29, and a direction changing mrror 31.

The |l aser oscillator 22 oscillates a |l aser having a

predet erm ned wavel ength for processing the workpi ece
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100. The |l aser beam 21 applied by the | aser beam
irradiating unit 20 has a wavel ength transm ssible
t hrough or absorbabl e by the workpi ece 100.

The mrror 23 reflects the | aser beam 21 emtted
fromthe |laser oscillator 22, and reflects the | aser beam
21 toward the mrror 24. The mrror 24 further reflects
the | aser beam 21 reflected by the mrror 23 toward the
observing unit 30. In a case where the | aser beam 21
emtted fromthe |laser oscillator 22 is an ultraviol et
ray (W), a reflective filmthat reflects UV is forned on
the mrrors 23 and 24.

The adjustnent target lens 25 is disposed on an
optical path of the | aser beam 21 between the | aser
oscillator 22 and the observing unit 30. The adjustnent
target |lens 25 propagates the |aser beam 21 emtted from
the laser oscillator 22, and propagates the | aser beam 21
to the observing unit 30 or a processing point of the
wor kpi ece 100. The adjustnent target lens 25 in the
enbodi nent is constituted by a plurality of |enses. As
described in FIG 3, the plurality of |enses of the
adj ustnent target lens 25 in the enbodi nent are attached
to the attachnent plate 26 in a state of being housed in
hol ders 251, respectively. The hol ders 251 support outer

edge portions of the respective | enses of the adjustnent

10



target lens 25, and expose central portions of the
| enses.

The attachnent plate 26 includes a plate main body
261 in a flat plate shape and a plurality of fixing
portions 262. The fixing portions 262 are provided in the
pl ate mai n body 261, and the adjustnent target |lens 25
and the direction changing mirror 31 to be descri bed
| ater are detachably fixed to the fixing portions 262.
The fixing portions 262 in the enbodi nent are screw hol es
into which screws not described that are passed through
t hrough hol es 252 penetrating the hol der 251 are screwed.
However, the fixing portions 262 in the present invention
are not limted to this. The fixing portions 262 in the
enbodi nent are plurally arranged at intervals along an
optical path of the | aser beam 21 between the | aser
oscillator 22 and the mrror 23, and are plurally
arranged at intervals along a vertical direction
orthogonal to the optical path.

The first condenser 29 condenses the |aser beam 21
reflected by the direction changing mrror 31 to be
described | ater, and condenses and applies the | aser beam
21 to the workpiece 100 held on the chuck table 10. That
is, the first condenser 29 is a condensing lens for

processing. The first condenser 29 in the enbodinent is a
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bi convex single lens. At |least the first condenser 29 of
the | aser beamirradiating unit 20 is supported by the Z-
axis direction noving unit 60 installed on a colum 3
erected froman apparatus main body 2 of the |aser
processing apparatus 1 (see FIG 1).

The direction changing mrror 31 is detachably
di sposed on an optical path of the | aser beam 21 between
the | aser oscillator 22 and a second condenser 33 of the
observing unit 30 to be described later. The direction
changing mrror 31 in the enbodi nent is detachably
di sposed on an optical path of the |aser beam 21 between
the adjustnment target |lens 25 and the second condenser
33. As described in FIG 3, an outer edge portion of the
di rection changing mirror 31 in the enbodinent is
supported by a holder 311. The holder 311 is attached to
the attachnment plate 26. The direction changing mrror 31
Is thereby attached to the attachnent plate 26. In the
case where the | aser beam 21 emitted fromthe | aser
oscillator 22 is WV, a reflective filmthat reflects W
is formed on the direction changing mrror 31.

The observing unit 30 is a unit for observing the
state of a condensing point of the |aser beam 21 applied
to the workpiece 100 in a pseudo manner. The observing

unit 30 in the enbodi nent includes a casing 32, a second
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condenser 33, a mcroscope 34, and an i magi ng el enent 35.

In a case where the direction changing mirror 31 is
di sposed on an optical path of the |aser beam 21 between
the | aser oscillator 22 and the second condenser 33, the
direction changing mrror 31 reflects the | aser beam 21
propagated fromthe adjustnent target |ens 25, and
reflects the | aser beam 21 toward the workpi ece 100 hel d
on the holding surface 11 of the chuck table 10. In a
state in which the direction changing mrror 31 1is
renoved fromthe optical path of the |aser beam 21
between the | aser oscillator 22 and the second condenser
33, the laser beam 21 transmtted through the adjustnent
target lens 25 enters the imaging el enent 35 via the
second condenser 33 and the m croscope 34.

The casing 32 has the second condenser 33, the
m croscope 34, and the inmaging elenent 35 attached to the
i nside thereof. As described in FIG 3, the casing 32 is
attached to the attachnment plate 26. That is, the
observing unit 30 in the enbodinent is configured to be
detachable fromthe attachment plate 26. The | aser beam
21 emtted fromthe |aser oscillator 22 enters the inside
of the casing 32 in a state in which the direction
changing mrror 31 is renoved fromthe optical path of

the | aser beam 21 between the | aser oscillator 22 and the
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second condenser 33.

The second condenser 33 condenses the |aser beam 21
in adirection different fromthat of the hol ding surface
11 of the chuck table 10. The observing unit 30 observes
the | aser beam 21 condensed in a direction different from
that at a time of processing due to the absence of the
direction changing mrror 31. That is, the second
condenser 33 is a dummy condensing |lens. The second
condenser 33 in the enbodinent is a biconvex single |ens.
The focal |ength of the second condenser 33 is the sane
as the focal length of the first condenser 29. That is,

t he condensing point of the | aser beam 21 condensed by

t he second condenser 33 is a pseudo processing point. The
focal length of the second condenser 33 in the enbodi nent
is 50 mm The second condenser 33 in the enbodi nent
condenses the | aser beam 21 that has entered the inside

of the casing 32, and guides the | aser beam 21 to the

m croscope 34.

The m croscope 34 magnifies the | aser beam 21
condensed by the second condenser 33. The magnification
of the mcroscope 34 is set to be, for exanple, 10 to 30
times both inclusive. The magnification of the m croscope
34 in the enbodinent is set to be 20 tinmes. In the case

where the | aser beam 21 oscillated fromthe | aser
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oscillator 22 is WV, the m croscope 34 includes a W
conpati ble mcroscope |ens resistant to UV.

The i magi ng el enent 35 observes the condensing
poi nt of the | aser beam 21 nmagnified by the m croscope
34. The imging elenment 35 inmages a predeterm ned visua
field range, and i mages the condensi ng point of the |aser
beam 21 wthin the visual field range. The inmaging
el enent 35 includes, for exanple, a charge coupl ed device
(CCD), a conplenentary netal oxide sem conductor (CMXS),
or the Iike. Because the focal |length of the second
condenser 33 is the sanme as the focal length of the first
condenser 29, the inmaging el enent 35 can observe the
condensi ng point of the |aser beam 21 in a pseudo manner,
the condensing point being simlar to the condensing
poi nt of the |aser beam 21 refl ected by the direction
changing mrror 31 at a tinme of processing. An operator
can adjust optical parts such as the adjustnent target
| ens 25 while observing an i mage of the pseudo processing
poi nt i maged by the imagi ng el enent 35.

The observing unit 30 may be renoved after an end
of the adjustnment, or may observe | eakage Iight of the
| aser beam 21 transmtted through the direction changing
mrror 31 without being renoved even after the end of the

adj ust nent .
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As described in FIG 1, the X-axis direction noving
unit 40 is a unit that noves the chuck table 10 and the
| aser beamirradiating unit 20 relative to each other in
the X-axis direction as a processing feed direction. The
X-axis direction noving unit 40 in the enbodi nent noves
the chuck table 10 in the X-axis direction. The X-axis
direction noving unit 40 in the enbodinent is installed
on the apparatus main body 2 of the | aser processing
appar atus 1.

The X-axis direction noving unit 40 supports the X-
axis direction noving plate 14 novably in the X-axis
direction. The X-axis direction noving unit 40 includes a
wel | -known ball screw 41, a well-known pul se notor 42,
and wel | -known guide rails 43. The ball screw 4l is
provi ded so as to be rotatabl e about an axis. The pul se
notor 42 rotates the ball screw 41 about the axis. The
guide rails 43 support the X-axis direction noving plate
14 novably in the X-axis direction. The guide rails 43
are provided in a state of being fixed to the Y-axis
di rection noving plate 15.

The Y-axis direction noving unit 50 is a unit that
noves the chuck table 10 and the | aser beamirradiating
unit 20 relative to each other in the Y-axis direction as

an indexing feed direction. The Y-axis direction noving
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unit 50 in the enbodi nent noves the chuck table 10 in the
Y-axis direction. The Y-axis direction noving unit 50 in
the enbodinent is installed on the apparatus mai n body 2
of the | aser processing apparatus 1.

The Y-axis direction noving unit 50 supports the Y-
axis direction noving plate 15 novably in the Y-axis
direction. The Y-axis direction noving unit 50 includes a
wel | -known ball screw 51, a well-known pul se notor 52,
and wel | -known guide rails 53. The ball screw 51 is
provi ded so as to be rotatabl e about an axis. The pul se
notor 52 rotates the ball screw 51 about the axis. The
guide rails 53 support the Y-axis direction noving plate
15 novably in the Y-axis direction. The guide rails 53
are provided in a state of being fixed to the apparatus
mai n body 2.

The Z-axis direction noving unit 60 is a unit that
noves the condensing point of the |aser beam 21 condensed
by the first condenser 29 of the | aser beamirradiating
unit 20 in an optical axis direction perpendicular to the
hol di ng surface 11 of the chuck table 10. More
specifically, the Z-axis direction noving unit 60 noves
the chuck table 10 and the | aser beamirradiating unit 20
relative to each other in the Z-axis direction as a

condensi ng point position adjustnent direction. The Z-
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axis direction noving unit 60 in the enbodi nent noves the
| aser beamirradiating unit 20 in the Z-axis direction.
The Z-axis direction noving unit 60 in the enbodinment is
installed on the columm 3 erected fromthe apparatus main
body 2 of the | aser processing apparatus 1.

The Z-axis direction noving unit 60 supports at
| east the first condenser 29 (see FIG 2) of the |aser
beamirradiating unit 20 novably in the Z-axis direction.
The Z-axis direction noving unit 60 includes a well-known
ball screw 61, a well-known pul se notor 62, and wel | -
known guide rails 63. The ball screw 61 is provided so as
to be rotatable about an axis. The pulse notor 62 rotates
the ball screw 61 about the axis. The guide rails 63
support the |aser beamirradiating unit 20 novably in the
Z-axis direction. The guide rails 63 are provided in a
state of being fixed to the colum 3.

The imaging unit 70 is, for exanple, disposed so as
to inmage a lower side fromdirectly above the first
condenser 29 of the laser beamirradiating unit 20. The
i magi ng unit 70 includes a coaxial canera, a CCD canera,
or an infrared canera.

The display unit 80 is a display unit forned by a
liquid crystal display apparatus or the |ike. The display

unit 80, for exanple, displays, on a display surface, a
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processi ng condition setting screen, the state of the
wor kpi ece 100 i maged by the imaging unit 70, the state of
processi ng operation, and the like. The display unit 80,
for exanple, displays, on the display surface, an imge
of the condensing point of the |aser beam 21 i maged by
the i magi ng el enent 35.

In a case where the display surface of the display
unit 80 includes a touch panel, the display unit 80 may
i nclude an input unit. The input unit can receive various
ki nds of operations such as registration of processing
content information by the operator. The input unit nay
be an external input apparatus such as a keyboard. The
i nformati on or the inage displayed on the display surface
of the display unit 80 is changed by an operation from
the input unit or the like. The display unit 80 may
include a notifying unit. The notifying unit notifies
predeterm ned notification information to the operator of
the | aser processing apparatus 1 by emtting at | east one
of sound and light. The notifying unit nay be an externa
notifyi ng apparatus such as a speaker, or a |ight
emtting apparatus.

A net hod of observing the | aser beam 21 according
to the enbodiment will next be described. FIG 4 is a

fl omchart describing a flow of the nethod of observing
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the | aser beam 21 according to the enbodi nent. The nethod
of observing the |aser beam 21 includes a preparing step
201, a disposing step 202, an observing step 203, and a
determ ning step 204.

The preparing step 201 is a step of preparing the
observing unit 30. That is, the preparing step 201
prepares the observing unit 30 including the second
condenser 33 that condenses the |aser beam 21 in a
direction different fromthat of the holding surface 11
of the chuck table 10, the m croscope 34 that magnifies
the | aser beam 21 condensed by the second condenser 33,
and the imagi ng el enent 35 that observes the condensing
poi nt of the |aser beam 21 magnified by the m croscope
34.

The di sposing step 202 is a step of disposing the
observing unit 30 prepared in the preparing step 201 in a
position capable of receiving the |aser beam 21 emtted
fromthe laser oscillator 22. The disposing step 202 in
t he enbodi nent di sposes the observing unit 30 such that
t he second condenser 33, the mcroscope 34, and the
I mgi ng el ement 35 are arranged on the optical path of
the | aser beam 21 reflected by the mrror 24 and
transmtted through the adjustnent target lens 25. At

this tinme, the direction changing mrror 31 is renoved
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froman optical path between the mrror 24 and the second
condenser 33.

The observing step 203 is a step of observing the
state of the condensing point of the |aser beam 21
emtted fromthe |laser oscillator 22 and entering the
i magi ng el enent 35. In the observing step 203, the
observing unit 30 disposed in the disposing step 202 is
irradiated with the | aser beam 21. The condensi ng poi nt
of the | aser beam 21 entering the inside of the casing 32
of the observing unit 30, the condensi ng point being
condensed by the second condenser 33, is magnified by the
m croscope 34, and is imaged by the i mging el enent 35.
An i mage of the condensing point of the |aser beam 21
i mged by the inmaging elenent 35 is, for exanple,

di spl ayed on the display surface of the display unit 80
so as to be able to be checked by the operator.

The determ ning step 204 is a step of determ ning
whet her the state of the condensing point of the |aser
beam 21 observed in the observing step 203 is acceptable
or not. In the determ ning step 204, for exanple, a beam
shape and a | um nous intensity distribution at the
processi ng point of the | aser beam 21 are determ ned on
the basis of the shape, |um nance distribution, or the

i ke of the condensing point of the inmaged i mage. The
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determination in the determ ning step 204 nmay be nade by
a control unit of the laser processing apparatus 1, for
exanple. The control unit may determ ne whether the state
of the condensing point of the | aser beam 21 is
acceptabl e or not by, for exanple, determ ning whether or
not the shape and | um nance distribution of the
condensi ng point of the inaged imge are within a preset
range.

When it is determned in the determ ning step 204
that the state of the condensing point of the |aser beam
21 is not acceptable, optical parts such as the
adj ustnent target lens 25 are adjusted while the i maged
i mage of the condensing point of the |aser beam 21 i maged
by the imaging elenent 35 is checked. Wen it is
determined in the determ ning step 204 that the state of
the condensing point of the | aser beam 21 is acceptabl e,
the adjustnment is ended.

[ Modi fi cation]

A configuration of a | aser processing apparatus 1-2
according to a nodification will next be described with
reference to the drawings. FIG 5 is a schematic diagram
schemati cal |y describing configurations of a | aser beam
irradiating unit 20-2 and an observing unit 30-2 of the

| aser processing apparatus 1-2 according to the
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nodi fication. The |aser processing apparatus 1-2
according to the nodification is different as conpared
with the | aser processing apparatus 1 according to the
enbodi nent in that the | aser processing apparatus 1-2
according to the nodification includes the | aser beam
irradiating unit 20-2 and the observing unit 30-2 in
pl ace of the |aser beamirradiating unit 20 and the
observing unit 30.

The | aser beamirradiating unit 20-2 in the
nodi fication is different as conpared with the | aser beam
irradiating unit 20 in the enbodinent in that the | aser
beamirradiating unit 20-2 in the nodification does not
i nclude the direction changing mrror 31 but further
includes a mrror 28. 1In addition, the observing unit 30-
2 in the nodification is different as conpared with the
observing unit 30 in the enbodinent in that the observing
unit 30-2 in the nodification further includes a
direction changing mrror 31-2.

The direction changing mrror 31-2 is detachably
di sposed on an optical path of the |aser beam 21 between
the | aser oscillator 22 and the mrror 28. The direction
changing mrror 31-2 in the nodification is detachably
di sposed on an optical path of the |aser beam 21 between

the adjustnment target lens 25 and the mrror 28. The
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direction changing mirror 31-2 in the nodification is
attached to the inside of the casing 32.

In a case where the direction changing mrror 31-2
is disposed on the optical path of the |aser beam 21
between the | aser oscillator 22 and the mrror 28, the
direction changing mrror 31-2 reflects the | aser beam 21
transmtted through the adjustnent target |ens 25, and
makes the | aser beam 21 enter the inmaging elenment 35 via
the second condenser 33 and the mi croscope 34. In a case
where the direction changing mrror 31-2 is renoved from
the optical path of the | aser beam 21 between the | aser
oscillator 22 and the mrror 28, the |aser beam 21
transmtted through the adjustnent target lens 25 falls
on the mrror 28.

The mrror 28 reflects the | aser beam 21 refl ected
by the mrror 24 and transmtted through the adjustnent
target lens 25 toward the workpi ece 100 held on the
hol di ng surface 11 of the chuck table 10. Incidentally,
the | aser beam 21 falls on the mrror 28 when the
direction changing mrror 31-2 is renoved fromthe
optical path of the |aser beam 21 between the | aser
oscillator 22 and the mirror 28.

As descri bed above, the | aser processing

apparatuses 1 and 1-2 according to the enbodi nent and the
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nodi fication can observe the [aser beam 21 in the same
state as at the processing point wthout performng
processi ng, by a dummy condenser (second condenser 33)
and an optical systemthat magnifies and observes the

| aser beam 21 condensed by this dunmy condenser. Hence,

| abor and the nunber of processing nman-hours for
preparing the workpi ece 100 for adjustnent can be
reduced. In addition, debris produced fromthe workpiece
100 at a tinme of processing can be prevented from
adhering to optical parts during the adjustnent. Further,
because the adjustnent is nade while the | aser beam 21 is
observed, an abnormality in the |aser beam 21 can be
noticed in an adjustnent stage. Thus, an effect of being
able to prevent rework is produced.

The present invention is not Iimted to the details
of the above described preferred enbodi nents. The scope
of the invention is defined by the appended cl ai ns and
all changes and nodifications as fall within the
equi val ence of the scope of the clains are therefore to

be enbraced by the invention.
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VWHAT IS CLAIMED | S:
1. A laser processing apparatus conprising:
a chuck tabl e having a hol ding surface configured
to hold a workpiece;
a laser oscillator configured to oscillate a | aser;
a first condenser configured to condense a | aser
beamemtted fromthe |aser oscillator, and irradiate the
wor kpi ece held on the chuck table with the | aser beam
and
an observing unit configured to observe a state of
a condensi ng point of the |aser beamapplied to the
wor kpi ece in a pseudo manner;
t he observing unit including
a second condenser configured to condense
the | aser beamin a direction different froma direction
of the holding surface of the chuck table,
a mcroscope configured to magnify the |aser
beam condensed by the second condenser, and
an i magi ng el enent configured to observe the
condensi ng point of the |aser beam nmagnified by the
m cr oscope.
2. The laser processing apparatus according to
claim1l, wherein

the observing unit is configured to be detachabl e.
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3. An observing nmethod of observing a state of a
| aser beam applied to a workpiece in a pseudo manner in a
| aser processing apparatus including a chuck tabl e having
a hol ding surface configured to hold the workpi ece, a
| aser oscillator configured to oscillate a |laser, and a
first condenser configured to condense the | aser beam
emtted fromthe |laser oscillator, and irradiate the
wor kpi ece held on the chuck table with the | aser beam
t he observing nmethod conpri sing:

a preparing step of preparing an observing unit
i ncluding a second condenser configured to condense the
| aser beamin a direction different froma direction of
the hol ding surface of the chuck table, a m croscope
configured to magnify the | aser beam condensed by the
second condenser, and an i mgi ng el enent configured to
observe a condensing point of the | aser beam magnified by
the m croscope;

a di sposing step of disposing the observing unit in
a position capable of receiving the | aser beamemtted
fromthe |laser oscillator; and

an observing step of observing a state of the
condensi ng point of the |aser beamemtted fromthe |aser
oscillator and incident on the imging el enent.

4. The | aser beam observing nethod according to
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claim 3, further conprising:
a determning step of determ ning whether the state
of the condensing point of the | aser beam observed in the

observing step is acceptable or not.
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