LASER PROCESSI NG APPARATUS

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a laser pr

apparatus for applying a laser beam to a wafer to t

form an ablation groove on the wafer.

Description of the Related Art

A plurality of devices such as ICs and LSIs

formed on the front side of a wafer so as to be sep

by a plurality of division lines. The wafer is div

into the individual devices by using a laser proces

apparatus to apply a laser beam along the division

and thereby form an ablation groove on the front si

the wafer along each division line.

devices thus obtained are used

equipment.

The laser

The

individual

in various electroni

processing apparatus mentioned ab

includes a chuck table for holding the wafer, laser

applying means having focusing means for applying t

laser beam to the wafer held on the chuck table, fe

means for relatively feeding the chuck table and th

laser beam applying means in an X direction, indexi

means for relatively indexing the chuck table and t

laser beam applying means in a Y direction perpendi

to the X direction, an imaging unit for imaging a w
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area, and a controller. With this configuration, a
ablation groove can be formed with high accuracy on
wafer by applying the laser beam along each divisio
having a width of about 50 um, for example (see Jap
Patent Laid-open No. 2006-245467, for example).

Such an ablation groove along each division

formed in the case of dividing the wafer into the

individual devices from this groove as a division s
point (see Japanese Patent Laid-open No. 2007-19252
example) or in the case of removing low-permittivit
insulator films (low-k films) stacked on each divis
line (see Japanese Patent Laid-open No. 2007-173475
example). In any case, the devices are formed adja

the division lines. Accordingly, the ablation groo

be formed inside each division line so as not devia

from the width thereof.

SUWARY OF THE | NVENTI ON

However, in the case that yawing (rotationa
vibration) in the Y direction occurs in the feeding
for relatively feeding the chuck table and the lase
applying means in the X direction, there is a probl
such that the laser beam may deviate from each divi
line to cause damage to the devices.

It is therefore an object of the present in

to provide a laser processing apparatus which can d
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whether or not the yawing of the feeding means in t he Y
direction falls within tolerance in the case of app lying
a laser beam to a wafer to form an ablation groove on the
wafer along each division line.

In accordance with an aspect of the present

invention, there is provided a laser processing app aratus
for applying a laser beam to a wafer along a plural ity of

crossing division lines to form an ablation groove along
each division line by ablation, said division lines being

formed on a front side of said wafer to define a

plurality of separate regions where a plurality of

devices are each formed, said laser processing appa ratus
comprising: a chuck table for holding said wafer; | aser
beam applying means having focusing means for apply ing
said laser beam to said wafer held on said chuck ta ble;
feeding means for relatively feeding said chuck tab le and

said laser beam applying means in an X direction;
indexing means for relatively indexing said chuck t able

and said laser beam applying means in a Y direction

perpendicular to said X direction; an imaging unit for
imaging a work area; and a controller; said control ler
including a target pattern detecting section perfor ming
matching between a key pattern stored in said targe t
pattern detecting section and patterns contained in an
image obtained by said imaging unit to thereby dete ct a

target pattern included in each device, a spacing
3



detecting section detecting the spacing in said Y
direction between said target pattern and said abla
groove, and a map creating section operating said f
means to thereby move said wafer held on said chuck
in said X direction with respect to said imaging un
obtaining the result of detection by said target pa
detecting section for said devices arranged along s
ablation groove, and finally creating a map showing
spacing in said Y direction between each target pat
and said ablation groove.

Preferably, the controller further includes
pass/fail determining section determining whether o
the difference between a maximum value and a minimu
value for the spacing in the Y direction between ea
target pattern and the ablation groove falls within
tolerance, according to the map created by the map
creating section, wherein when the difference betwe
maximum value and the minimum value falls within th
tolerance, accuracy pass is judged for the feeding
whereas when the difference between the maximum val
the minimum value falls out of the tolerance, accur
fail is judged for the feeding means.

Preferably, the controller further includes
position correcting section operating the indexing
according to the map created by the map creating se

thereby correcting the position of the laser beam i
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Y direction.

According to the present invention, the con
included in the laser processing apparatus includes
target pattern detecting section performing matchin
between patterns contained in an image obtained by
imaging unit and a key pattern stored in the target
pattern detecting section to thereby detect a targe
pattern included in each device, the spacing detect
section detecting the spacing in the Y direction be
the target pattern and the ablation groove, and the
creating section operating the feeding means to the
move the wafer held on the chuck table in the X dir
with respect to the imaging unit, obtaining the res
detection by the target pattern detecting section f
devices arranged along the ablation groove, obtaini

result of detection by the spacing detecting sectio

the devices arranged along the ablation groove, and

finally creating the map showing the spacing in the
direction between each target pattern and the ablat

groove. Accordingly, even when yawing in the Y dir

occurs in the feeding means, the laser processing

apparatus of the present invention can check whethe

not the yawing of the feeding means falls within

tolerance according to the map created.
According to the present invention, the con

may further include the pass/fail determining secti
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determining whether or not the difference between a
maximum value and a minimum value for the spacing i
Y direction between each target pattern and the abl
groove falls within a tolerance, according to the m
created by the map creating section, wherein when t
difference between the maximum value and the minimu
value falls within the tolerance, accuracy pass is
for the feeding means, whereas when the difference
between the maximum value and the minimum value fal
of the tolerance, accuracy fail is judged for the f
means. Accordingly, even when yawing in the Y dire
occurs in the feeding means and this yawing falls o
tolerance, accuracy fail can be judged for the feed
means. In this case, an operator can repair or rep
the feeding means to make the yawing of the feeding
fall within tolerance. Accordingly, it is possible
prevent the problem that the laser beam applied fro
laser beam applying means of the laser processing
apparatus may deviate from each division line to ca
damage to the devices.

According to the present invention, the con
may further include the position correcting section
operating the indexing means according to the map ¢
by the map creating section, thereby correcting the
position of the laser beam in the Y direction.

Accordingly, the indexing means is operated so that
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yawing of the feeding means can be canceled. As a

the position of the laser beam in the Y direction ¢
corrected. That is, the yawing of the feeding mean

be made to fall within tolerance without repairing
replacing the feeding means, thereby preventing the
problem that the laser beam applied from the laser
applying means of the laser processing apparatus ma
deviate from each division line to cause damage to
devices.

The above and other objects, features and
advantages of the present invention and the manner
realizing them will become more apparent, and the
invention itself will best be understood from a stu
the following description and appended claims with
reference to the attached drawings showing a prefer

embodiment of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG. 1 is a perspective view of a laser pro
apparatus according to a preferred embodiment of th
present invention;
FIG. 2 is a perspective view of a wafer sup
through an adhesive tape to a ring frame;
FIG. 3 is a plan view showing an image cont
key pattern;

FIG. 4 is an enlarged plan view showing a p
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the front side of the wafer;

FIG. 5 is a perspective view showing a cond ition
that a laser beam is applied to the wafer to form a n
ablation groove along a predetermined division line ;

FIG. 6 is a perspective view showing a cond ition
that an imaging unit images an area including the

ablation groove and a target pattern formed in each

device;

FIG. 7 is an enlarged plan view showing a p art of
the front side of the wafer after forming the ablat ion
groove; and

FIG. 8 is a map showing the spacing between each
target pattern and the ablation groove as created b y a

map creating section.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT

A laser processing apparatus 2 according to a
preferred embodiment of the present invention is sh own in
FIG. 1. The laser processing apparatus 2 includes a chuck
table 40 for holding a wafer W and laser beam apply ing
means 8 for applying a laser beam to the wafer W he Id on
the chuck table 40, wherein the wafer W is supporte d

through an adhesive tape T to a ring frame F.

The laser processing apparatus 2 includes a base 20.
Feeding means 21 for feeding the chuck table 40 in the X
direction with respect to the laser beam applying m eans 8

8



is provided on the base 20 at its front portion (on

Y side). The feeding means 21 is composed of a bal

210 having an axis extending in the X direction, a

of guide rails 211 extending parallel to the ball s

210, a pulse motor 212 for rotating the ball screw

and a movable plate 213 having an internal nut enga
with the ball screw 210 and a bottom portion slidab
supported to the guide rails 211. When the ball sc

is rotated by the pulse motor 212, the movable plat

is moved in the X direction as being guided by the

rails 211, so that the chuck table 40 supported to
movable plate 213 is moved in the X direction by th
movement of the movable plate 213. Accordingly, th

W held on the chuck table 40 is fed in the X direct

The pulse motor 212 is connected to a controller 9.

example, the pulse motor 212 is operated by a pulse

signal supplied from a pulse oscillator (not shown)
included in the controller 9. The controller 9 cou
number of pulses constituting the pulse signal supp

to the pulse motor 212, thereby recognizing the fee

amount of the chuck table 40 and controlling the X

position of the chuck table 40 (the position of the
table 40 in the X direction).
The chuck table 40 includes a suction holdi

portion 400 for holding the wafer W under suction a

frame member 401 for supporting the suction holding
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portion 400. The suction holding portion 400 is in
communication with a vacuum source (not shown). Th
suction holding portion 400 has a holding surface 4

an exposed surface on which the wafer W is to be he
under suction. The chuck table 40 is surrounded by
cover 41. Rotating means 43 for rotating the chuck

40 is provided below the chuck table 40. Further,
clamping means 42 for clamping the ring frame F is
provided around the chuck table 40.

The chuck table 40 is movable in the X dire
(opposite directions shown by arrows -X and +X) by
feeding means 21. The chuck table 40 is also movab
the Y direction perpendicular to the X direction by
indexing means 22 provided below the chuck table 40
indexing means 22 is composed of a ball screw 220 h
an axis extending in the Y direction, a pair of gui
rails 221 extending parallel to the ball screw 220,
pulse motor 222 for rotating the ball screw 220, an
movable plate 223 having an internal nut engaged wi
ball screw 220 and a bottom portion slidably suppor
the guide rails 221. When the ball screw 220 is ro
by the pulse motor 222, the movable plate 223 is mo
the Y direction as being guided by the guide rails
so that the chuck tale 40 supported to the movable
223 is moved in the Y direction by the movement of

movable plate 223. Accordingly, the wafer W held o
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chuck table 40 is indexed in the Y direction. The

motor 222 is connected to the controller 9. For ex

the pulse motor 222 is operated by a pulse signal

supplied from a pulse oscillator (not shown) includ
the controller 9. The controller 9 counts the numb
pulses constituting the pulse signal supplied to th
pulse motor 222, thereby recognizing the index amou
the chuck table 40 and controlling the Y position o
chuck table 40 (the position of the chuck table 40
Y direction).

A wall portion 23 is provided on the base 2
rear portion (on the +Y side) so as to project upwa
The laser beam applying means 8 for applying a lase
to the wafer W is provided on one side (-Y side) of
wall portion 23.

The laser beam applying means 8 includes a
80 projecting from the wall portion 23 in the -Y
direction shown by an arrow -Y, a laser oscillator
shown) provided in the housing 80 for oscillating a
beam, and focusing means 81 mounted on the lower su
of the housing 80 at its front end portion for focu

the laser beam oscillated from the laser oscillator

focusing means 81 includes a mirror (not shown) for

reflecting the laser beam oscillated from the laser
oscillator and a focusing lens 81a for focusing the

beam reflected from the mirror to the front side of
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wafer W, thereby performing ablation to the wafer W

As shown in FIG. 1, an imaging unit 70 for
a work area of the wafer W to be processed is provi
above a moving path of the chuck table 40 in the vi
of the focusing means 81. The imaging unit 70 incl
microscope and a camera using a CCD image sensor, f
example. An image obtained by the imaging unit 70
displayed by display means 71 such as a monitor pro
on the upper surface of the housing 80. Accordingl
operator can recognize the image of the work area o
wafer W through the display means 71.

Referring to FIG. 2, the wafer W supported
the adhesive tape T to the ring frame F is shown in
perspective. The wafer W has a front side Wa and a
side Wb. For example, the wafer W is a circular
semiconductor wafer. A plurality of crossing divis
lines S are formed on the front side Wa of the wafe
thereby define a plurality of rectangular separate
regions where a plurality of devices D are formed.
example, each division line S has a width of about
The wafer W supported through the adhesive tape T t
ring frame F is held on the chuck table 40 of the |
processing apparatus 2 shown in FIG. 1. The shape
kind of the wafer W are not limited to those descri
this preferred embodiment.

Each device D formed on the front side Wa o
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wafer W has the same circuit patterns. Of these ci rcuit

patterns formed on the front side of each device D, one
pattern having a characteristic shape is preliminar ily
selected as a key pattern P shown in FIG. 3, for ex ample.
An image 70a containing this key pattern P is store din
the controller 9. The key pattern P is included in each
device D formed on the front side Wa of the wafer W and
is formed at a similar position. While the key pat tern P
shown in FIG. 3 has an L-shape, the shape of the ke y

pattern P is not limited in the present invention.

The controller 9 is composed of at least a CPU and
a storage element such as a memory. As shown in FI G. 1,
the controller 9 includes a target pattern detectin g

section 90, a spacing detecting section 91, a map
creating section 92, a pass/fail determining sectio n 93,
and a position correcting section 94. The target p attern

detecting section 90 functions to perform matching

between the patterns contained in the image obtaine d by
the imaging unit 70 and the key pattern P shown in FIG. 3

to thereby detect a target pattern having the same shape
as that of the key pattern P. The spacing detectin g

section 91 functions to detect the spacing in the Y

direction between the target pattern and an ablatio n
groove formed on a predetermined one of the divisio n
lines S. The map creating section 92 functions to operate
the feeding means 21, thereby moving the wafer W he Id on

13



the chuck table 40 in the X direction with respect to the
imaging unit 70, to obtain the result of detection by the

target pattern detecting section 90 for the plural

devices D arranged along the ablation groove, to ob tain
the result of detection by the spacing detecting se ction
91 for the plural devices D arranged along the abla tion
groove, and finally to create a map showing the spa cing
in the Y direction between each target pattern and the
ablation groove. The pass/fail determining section 93
functions to determine whether or not the differenc e

between a maximum value and a minimum value for the

spacing in the Y direction between each target patt ern
and the ablation groove falls within a tolerance,

according to the map created by the map creating se ction
92, wherein when the difference between the maximum value

and the minimum value falls within the tolerance,

accuracy pass is judged for the feeding means 21, w hereas
when the difference between the maximum value and t he
minimum value falls out of the tolerance, accuracy fail

is judged for the feeding means 21. The position

correcting section 94 functions to operate the inde xing
means 22 according to the map created by the map cr eating
section 92, thereby correcting the position (Y posi tion)

of the laser beam in the Y direction.
The target pattern  detecting section 90

preliminarily stores the image 70a shown in FIG. 3.
14



Further, the target pattern detecting section 90 al

preliminarily stores the positional relation betwee

target pattern P1 formed in a device D1 shown in FI

and the predetermined division line S extending in

direction, i.e., a fixed reference spacing Lo betwe

target

pattern P1 and

the center

predetermined division line S.

line So of

There will now be described the operation o

laser processing apparatus 2 in the case of applyin

the

laser beam from the laser beam applying means 8 to

wafer W to perform ablation on the predetermined di

line,

predetermined division line.

(1) Laser beam applying step

In operating the map creating section 92 in

thereby forming the ablation groove along the

in the laser processing apparatus 2 to create the m

mentioned above, it is necessary to form at least o

ablation groove by performing ablation. In this pr

embodiment, a laser beam is applied to the wafer W

laser processing apparatus 2 to perform ablation on

predetermined one of the division

forming

one

ablation

groove.

predetermined division line S as a target of ablati

selected as a division

line S1 extending

lines S, thereby
For example, this
in the X

direction as shown in FIG. 5. That is, the divisio

S1 is one of the plural longest division lines S ad
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to the most devices D. As a modification, a wafer
testing may be used in place of the wafer W.

First, the wafer W supported through the ad
tape T to the ring frame F is placed on the chuck t
40 in the condition where the adhesive tape T attac
the back side Wb of the wafer W is opposed to the h
surface 400a of the chuck table 40 included in the
processing apparatus 2 shown in FIG. 1. Thereafter
ring frame F is clamped by the clamping means 42 pr
around the chuck table 40. Further, the vacuum sou
(not shown) connected to the chuck table 40 is oper
to hold the wafer W on the chuck table 40 under suc

Thereafter, the feeding means 21 is operate
feed the wafer W held on the chuck table 40 in the
direction shown by an arrow -X, thereby positioning
wafer W directly below the imaging unit 70. In thi
position, the work area of the wafer W to be proces
imaged by the imaging unit 70. The image obtained
imaging unit 70 is transmitted as a digital signal
target pattern detecting section 90 of the controll
connected to the imaging unit 70.

The target pattern detecting section 90 ref
the image transmitted from the imaging unit 70 and
image 70a preliminarily stored and then performs ma
between the patterns formed on the front side of ea

device D and the key pattern P contained in the ima
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shown in FIG. 3, thereby detecting the target patte
shown in FIG. 4. Accordingly, the target pattern
detecting section 90 detects the position (Y positi
the predetermined division line S1 extending in the
direction by referring to the information prelimina
stored in the target pattern detecting section 90,
the fixed reference spacing Lo between the center |
of the predetermined division line S1 and the targe
pattern P1 as shown in FIG. 4. In association with
detection of the division line S1 extending in the
direction, a predetermined number of pulses are sup
from the pulse oscillator included in the controlle
shown in FIG. 1 to the pulse motor 222 of the index
means 22, thereby moving the chuck table 40 in the
direction by a predetermined amount. In this manne
alignment in the Y direction is performed between t
division line S1 and the focusing means 81 of the |
beam applying means 8. For example, this alignment
performed so that the center line So of the divisio
S1 is positioned directly below the focusing lens 8
the focusing means 81.

After performing the alignment in the Y dir
between the division line S1 and the focusing means
the focal point of the laser beam to be applied fro
focusing means 81 is positioned on the center line

the division line S1. Thereafter, the laser beam i
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applied to the wafer W along the center line So of

division line S1 by moving the wafer W in the -X

direction at a feed speed of 100 mm/second, for exa
thereby performing ablation on the division line S1
is, an ablation groove M is formed on the division
S1 as shown in FIG. 5. When the wafer W is moved i
X direction to reach a predetermined position where
laser beam has been applied over the entire length
division line S1, the movement of the wafer W in th
direction is once stopped and the chuck table 40 is
moved back to an original position in the +X direct
shown by an arrow +X.

For example, the laser beam is applied unde
following processing conditions.

Light source - YAG laser or YVO4 laser

Wavelength : 355 nm (ultraviolet light)

Repetition frequency : 50 kHz

Average power 3 W

Work feed speed : 100 mm/second
(2) Target pattern detecting step

After performing ablation on the division |
extending in the X direction to form the ablation g
M extending over the entire length of the division
S1, the wafer W held on the chuck table 40 is moved
in the -X direction to image a subject area G1 as s

in FIG. 6. That is, the imaging unit 70 is operate
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image the subject area G1 containing the ablation g
M and the target pattern P1 formed in the device D1
shown in FIG. 6. Due to the occurrence of yawing o
feeding means 21 in the Y direction, the ablation g
M does not become a straight line parallel to the c
line So of the division line S1 as shown in FIG. 7.
is, the ablation groove M becomes a meandering line
having a portion displaced from the center line So
Y direction.

In this manner, the subject area G1 contain
the target pattern P1 formed in the device D1 and t
ablation groove M formed on the division line S1 is
imaged by the imaging unit 70. The image obtained
imaging unit 70 is transmitted to the target patter
detecting section 90. Thereafter, the target patte
detecting section 90 performs pattern matching for
determining whether or not the target pattern P1
contained in the image obtained by the imaging unit
coincides with the key pattern P preliminarily stor
the target pattern detecting section 90. At the ti
pattern matching is finished, the operation of the
imaging unit 70 and the chuck table 40 is stopped.
(3) Spacing detecting step

Thereafter, the image of the subject area G
containing both the target pattern P1 and the ablat

groove M is also transmitted to the spacing detecti
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section 91. The spacing detecting section 91 recog
the target pattern P1 and the ablation groove M in
image according to different pixels having inherent
information. Further, the spacing detecting sectio
calculates a spacing L1 between the target pattern
the ablation groove M in the Y direction as shown i
7, according to the number of pixels present thereb
For example, the spacing L1 is 203 pm.
(4) Map creating step

After the spacing detecting section 91 dete
spacing L1 between the target pattern P1 and the ab
groove M in the Y direction as mentioned above, the
creating section 92 records the value of “203 pm” f
spacing L1 between the target pattern pl and the ab
groove M into a map C shown in FIG. 8, wherein the
pattern P1 and the spacing L1 are associated with t
device D1.

Thereatfter, the target pattern detecting st
the spacing detecting step are performed again. Mo
specifically, the feeding means 21 is operated to f
the chuck table 40, and the imaging unit 70 is oper
to image a subject area G2 as shown in FIG. 7, wher
the subject area G2 contains both the ablation groo
and a target pattern P2 formed in a device D2 adjac
the device D1 in the X direction. Thus, the target

pattern P2 is detected by the target pattern detect
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section 90. Further, a spacing L2 between the targ
pattern P2 and the ablation groove M in the Y direc
is detected by the spacing detecting section 91. F
example, the spacing L2 is 241 um. In the map crea
step, the map creating section 92 records the value
“241 um” for the spacing L2 between the target patt
and the ablation groove M into the map C, wherein t
target pattern P2 and the spacing L2 are associated
the device D2.

Such an operation is repeated for all of th
devices arranged in a line along the division line
the X direction to create the map C shown in FIG. 8
specifically, the above operation is repeated for a
the other devices D3, D4, ...D(m-1), and Dm. That
devices D1 to Dm (m is an integer greater than 1) a
arranged in a line along the division line S1 in th
direction. In this case, other target patterns P3,
P4, ..P(m-1), and Pm respectively formed in the ot
devices D3, D4, ..D(m-1), and Dm are detected by t
target pattern detecting section 90, and other spac

L3, L4, ...L(m-1), and Lm respectively correspondin

the target patterns P3, P4, ..P(m-1), and Pm are

detected by the spacing detecting section 91. Then
map creating section 92 creates the map C shown in
according to the results of detection by the target

pattern detecting section 90 and the spacing detect
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section 91.

The map C to be created by the map creating section
92 is not limited to that described above. For exa mple,
after detecting the spacing L1 between the target p attern

P1 and the ablation groove M, the spacing detecting
section 91 may detect the spacing L3 and the map cr eating

section 92 may record the value for the spacing L3

detected above into the map C. As another modifica tion,
after detecting the spacing between each target pat tern
and the ablation groove M a predetermined number of times
(e.g., for all of the devices arranged in a line in the X
direction), the map creating section 92 may tempora rily
store the plural values for the spacing detected ab ove
and next collectively record the data temporarily s tored

above into the map C.

(5) Pass/fail determining step

The pass/fail determining section 93 calcul ates the
difference between a maximum value and a minimum va lue
for the spacing in the Y direction between each tar get
pattern in each corresponding device D and the abla tion

groove M, according to the map C created by the map
creating section 92. Further, the pass/fail determ ining

section 93 preliminarily stores a tolerance for the

difference between a maximum value and a minimum va lue
for the spacing in the Y direction between each tar get
pattern in each corresponding device D and the abla tion

22



groove M. Then, the pass/fail determining section
determines whether or not the difference between a
maximum value and a minimum value for the spacing i
Y direction between each target pattern and the abl
groove M is less than or equal to the tolerance, i.
falls within the tolerance. When the difference be
the maximum value and the minimum value falls withi
tolerance, accuracy pass is judged for the feeding
21, whereas when the difference between the maximum
and the minimum value falls out of the tolerance,
accuracy fail is judged for the feeding means 21.
example, the pass/fail determining section 93
preliminarily stores a value of 10 um for the toler
First, according to the map C, the pass/fail determ
section 93 selects the spacing L2 (241 pm) in the Y
direction between the target pattern P2 and the abl
groove M as the maximum value and further selects t
spacing L1 (203 um) in the Y direction between the
pattern P1 and the ablation groove M as the minimum
Then, the pass/fail determining section 93 calculat
difference (38 um) between the maximum value and th
minimum value.

Since the difference (38 um) between the ma
value and the minimum value for the spacing in the
direction between each target pattern and the ablat

groove M falls out of the tolerance (10 um) in this
23
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the pass/fail determining section 93 determines acc

fail for the feeding means 21 and then displays thi
result on the display means 71 (shown in FIG. 1) to
inform the operator of this result. Then, the oper
informed of this result can repair or replace the f

means 21 to make the yawing of the feeding means 21
within tolerance.

As described above, even when yawing in the
direction occurs in the feeding means 21, the laser
processing apparatus 2 according to the present inv
can check whether or not the yawing of the feeding
21 falls within tolerance, by detecting each target
pattern through the target pattern detecting sectio
next detecting the spacing in the Y direction betwe
each target pattern detected above and the ablation
groove M through the spacing detecting section 91,
next creating the map C through the map creating se
92.

Further, the controller 9 also includes the
pass/fail determining section 93, so that according
the map C created by the map creating section 92, t
operator can easily determine that the yawing of th
feeding means 21 falls out of tolerance as in this
preferred embodiment. In this case, the operator c
repair or replace the feeding means 21 to make the

of the feeding means 21 fall within tolerance.
24
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Accordingly, it is possible to prevent the problem
the laser beam applied from the laser beam applying
8 of the laser processing apparatus 2 may deviate f
each division line S to cause damage to the devices

Alternatively, even when yawing occurs in t
feeding means 21, the feeding means 21 may not be
repaired or replaced regardless of whether or not t
yawing falls within tolerance, but the operation of
indexing means 22 may be adjusted by the position
correcting section 94 to thereby correct the Y posi
of the laser beam to be applied to each division li

For example, the position correcting sectio
calculates a correction value for the yawing of the
feeding means 21 in the Y direction according to th
C created by the map creating section 92. More
specifically, the correction value is defined as a
difference between each spacing (L1 to Lm) between
target pattern and the ablation groove M in the Y
direction and the fixed reference spacing Lo (e.g.,
um) between the center line So of the division line
and the target pattern P1. The position correcting
section 94 preliminarily stores the correction valu
calculated above for each spacing in a memory or th
Then, the position correcting section 94 increases
decreases the number of pulses to be supplied from

controller 9 to the pulse motor 222 of the indexing
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22, thereby correcting the Y position of the laser

applying means 8 by an amount corresponding to the

correction value. At the same time, the chuck tabl
and the indexing means 22 are fed in the X directio
the feeding means 21. As a result, a straight abla
groove extending along the center line So of the di
line S1 can be formed.

In this manner, in the case that the contro
also includes the position correcting section 94 as
this preferred embodiment, the yawing of the feedin
means 21 can be made to fall within tolerance witho
repairing or replacing the feeding means 21, thereb
preventing the problem that the laser beam applied
the laser beam applying means 8 may deviate from ea
division line S to cause damage to the devices D.

While the feeding means 21 in this preferre
embodiment is configured to move the chuck table 40

the X direction, the feeding means in the present

invention may be configured to move the laser beam

applying means 8 in the X direction. In other word
feeding means in the present invention is defined a
means for relatively feeding the chuck table 40 and
laser beam applying means 8 in the X direction.

Further, while the indexing means 22 in thi
preferred embodiment is configured to move the chuc

table 40 in the Y direction, the indexing means in
26
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present invention may be configured to move the las
beam applying means 8 in the Y direction. In other
the indexing means in the present invention is defi
means for relatively indexing the chuck table 40 an
laser beam applying means 8 in the Y direction
The present invention is not limited to the
of the above described preferred embodiment. The s
the invention is defined by the appended claims and
changes and modifications as fall within the equiva
of the scope of the claims are therefore to be embr

by the invention.
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VWHAT IS CLAI MED | S:

1. A laser processing apparatus for applyi

laser beam to a wafer along a plurality of crossing

division lines to form an ablation groove along eac

division line by ablation, said division lines bein

formed on a front side of said wafer to define a

plurality of separate

regions where a plurality of

devices are each formed, said laser processing appa

comprising:

a chuck table for holding said wafer;

laser beam applying means having focusing m

applying said laser beam to said wafer held on said

table;

feeding means for relatively feeding said c

table and said laser beam applying means
direction;

indexing means for relatively indexing said
table and said laser beam applying means in a Y dir
perpendicular to said X direction;

an imaging unit for imaging a work area; an

a controller;

said controller including

a target pattern detecting section

in an X

performing matching between a key pattern stored in

target pattern detecting section and patterns conta

in an image obtained by said imaging unit to thereb
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detect a target pattern included in each device,
a spacing detecting section detecti
spacing in said Y direction between said target pat
and said ablation groove, and
a map creating section operating sa

feeding means to thereby move said wafer held on sa
chuck table in said X direction with respect to sai
imaging unit, obtaining the result of detection by
target pattern detecting section for said devices
arranged along said ablation groove, and finally cr
a map showing the spacing in said Y direction betwe
each target pattern and said ablation groove.

2. The laser processing apparatus accordin
claim 1, wherein said controller further includes a
pass/fail determining section determining whether o
the difference between a maximum value and a minimu
value for the spacing in said Y direction between e
target pattern and said ablation groove falls withi
tolerance, according to said map created by said ma
creating section, wherein when the difference betwe
said maximum value and said minimum value falls wit
the tolerance, accuracy pass is judged for said fee
means, whereas when the difference between said max
value and said minimum value falls out of the toler
accuracy fail is judged for said feeding means.

3. The laser processing apparatus accordin
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claim 1, wherein said controller further includes a

position correcting section operating said indexing means
according to said map created by said map creating

section, thereby correcting the position of said la ser

beam in said Y direction.
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