LASER PROCESSI NG METHOD

BACKGROUND COF THE | NVENTI ON

Field of the Invention

The present invention relates to a | aser processing
nmethod of dividing a wafer into a plurality of device
chips by irradiating the wafer with a | aser beam

Description of the Related Art

Generally, in manufacturing devices, a plurality of
chip regions are partitioned by a plurality of streets
(planned dividing lines) arranged in a lattice manner on
a top surface of a wafer, and devices such as 1GCs
(Integrated Circuits), LSIs (Large Scale Integrations),
or the like are formed in these chip regions. Used for
dividing these devices is |aser processing that forns
grooves in the top surface of the wafer by applying a
| aser beam al ong the streets of the wafer.

In this kind of |aser processing, when the |aser
beam is applied, mnute dust referred to as debris is
produced and scattered, and is then deposited on the top
surfaces of the devices, consequently decreasing the
quality of the devices. A processing nethod has therefore
been proposed which coats the top surface of the wafer

with a protective film in advance, then perforns |aser



processi ng, and cleans and renoves debris adhering to the
protective film together wth the protective film (see
Japanese Patent Laid-Qpen No. 2006-140311, for exanple).
In this kind of processing nethod, after a liquid resin
that is to constitute the protective filmis supplied to
the top surface of the wafer, the resin is dried by
rotating the wafer in a circunferential direction, so

that the predeterm ned protective filmis formed.

SUMVARY OF THE | NVENTI ON

Wien the top surface of the wafer on which the
protective filmis forned is irradiated with a |aser beam
the plasma of an element constituting the wafer is
excited in the vicinity of the top surface of the wafer.
Wen the plasma is excited, the protective film is
exposed to the plasna. Thus, in a case where the
protective film has a small thickness, the wafer may be
pl asma- et ched, and thereby the wafer nmay be damaged. It
is therefore desirable to formthe protective film so as
to have a thickness capable of resisting the plasna.

However, the conventional drying by rotating the
wafer in the circunferential direction takes a long tine
to formthe protective filmto a predeterm ned thickness,

and thus results in poor productivity. |In addition, with



the conventional nethod, it is difficult to sufficiently
dry the protective filmto the inside thereof. 1In a case
of a wafer having bunps (netal electrodes) on the top
surfaces of devices, in particular, the protective film
needs to be forned to a sufficient thickness to cover up
to upper portions of the bunps. The thickness of the
protective film is therefore inevitably increased, so
that the drying takes a | onger tine.

It is accordingly an object of the present
invention to provide a |aser processing nethod that can
efficiently dry a resin for formng a protective film

In accordance wth an aspect of the present
i nvention, there is provided a | aser processing nethod of
| aser-processing a wafer along a plurality of streets
formed in a lattice manner on a top surface of the wafer,
the wafer having devices forned in a plurality of regions
partitioned by the streets, the |aser processing nethod
i ncl udi ng: a wafer holding step of hol ding an
undersurface of the wafer by a chuck table; a resin
supplying step of supplying a water-soluble liquid resin
to the top surface of the wafer; a protective film
formng step of formng a protective film on the top
surface of the wafer as a result of drying the water-

soluble liquid resin by irradiating the water-soluble



liquid resin with light froma xenon flash [anp; a |aser
irradiating step of irradiating the wafer with a |[aser
beam t hrough the protective film along the streets; and a
cleaning step of «cleaning the wafer after the |[aser
i rradi ati ng step.

The light applied from the xenon flash lanmp is
desirably pulsed light. 1In addition, the pulsed light is
applied at a light em ssion frequency of 3 Hz to 100 Hz,
and energy per pulse is desirably 10 J to 1000 J (joules).

According to the present invention, a protective
film having a sufficient thickness to be capable of
resisting the |aser processing can be fornmed by
efficiently drying the liquid resin supplied to the top
surface of the wafer. Therefore, damage to the wafer by
the | aser processing can be suppressed.

The above and other obj ect s, features and
advantages of the present invention and the nanner of
realizing them wll becone nore apparent, and the
invention itself will best be understood from a study of
the following description and appended <clains wth
reference to the attached drawings showing a preferred

enbodi nent of the invention.



BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1 is a perspective view of a wafer as a
processi ng object for a l|aser processing method according
to a present enbodi nent;

FIG 2 is a side view of principal parts of the
wafer illustrated in FIG 1,

FIG 3 is a perspective view illustrating an
exanpl e of constitution of a | aser processing apparatus;

FIG 4 is a perspective view illustrating an
exanpl e of constitution of a protective film form ng and
cl eaning unit of the | aser processing apparatus;

FIG 5 is a flowhart illustrating a procedure of
the laser processing nmethod according to the present
enbodi nent ;

FIG 6 is a sectional view illustrating a water-
soluble liquid resin supplying step;

FI G 7 is a sectional view illustrating a
protective filmformng step of formng a protective film
by drying a supplied |iquid resin;

FIG 8 is a sectional view of principal parts of
the wafer on which the protective filmis forned;

FIG 9 is a sectional view illustrating a |aser
beamirradi ati ng step; and

FIG 10 is a sectional viewillustrating a cleaning



step of cleaning the wafer.
DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT

A | aser processing nethod according to an
enbodi nrent of the present invention will be described.
Contents described in the followng enbodinent do not
limt the present invention. In addition, constituent
el ements described in the followi ng include constituent
el enents easily conceivable by those skilled in the art
and substantially identical constituent elenents. Further,
constitutions described in the followi ng can be conbined
as appropriate. In addition, constitutions can be omtted,
repl aced, or changed in various manners w thout departing
fromthe spirit of the present invention.

FIG 1 is a perspective view of a wafer as a
processing object for the l|aser processing nethod
according to the present enbodi nent. FIG 2 is a side
view of principal parts of the wafer illustrated in FIG
1. As illustrated in FIG 1, the wafer (workpiece) Wis a
sem conductor wafer or an optical device wafer having a
di sk- shaped substrate W5. The substrate W5 of the wafer W
is formed by wusing, for exanple, silicon, sapphire,
gallium or the like. As illustrated in FIG 1 and FIG 2,
the wafer W has a plurality of streets (planned

processing lines) L fornmed in a lattice manner on the top



surface of the wafer W and a device D is fornmed in each
of regions partitioned by the plurality of streets L. In
addition, the device D on the wafer Whas a plurality of
bunps BP (el ectrodes) each fornmed so as to project from
the top surface of the device D. These bunps BP are
formed by, for exanple, a noble netal such as gold (Au),

platinum (Pt), or the like or an alloy of Sn-Cu or the

like. Incidentally, the nunber, position, and size of the
bunps BP fornmed on each device D are not limted to the
nunber, the position, and the size illustrated in FIG 1.

The nunber, position, and size of the bunps BP can be
changed as appropriate as long as the bunps BP are
arranged so as to be exposed on the top surface of the
devi ce D.

FIG 3 is a perspective view illustrating an
exanple of constitution of a |aser processing apparatus

used by the |laser processing nethod according to the

present enbodi nent. It is to be noted that the |aser
processi ng appar at us 1 IS not limted to t he
configuration exanple illustrated in FIG 3. The | aser

processing apparatus 1 forns a water-soluble protective
filmon the top surface of the wafer W and forns | aser-
processed grooves by applying a laser beam along the

streets L of the wafer W (the formng of the |aser-



processed grooves is referred to as |aser processing).
Then, after the |aser processing, the protective filmis
renoved fromthe top surface of the wafer W

As illustrated in FIG 3, the laser processing
apparatus 1 includes a chuck table 10 and a |aser beam
irradiating unit 20. The | aser processing apparatus 1
further includes: a cassette elevator (not illustrated)
nounted with a cassette 30 housing wafers W before and
after the laser processing; a tenporary placing unit 40
for tenporarily nmounting a wafer W before and after the
| aser processing; and a protective film formng and
cleaning unit 50 that forns a protective film on the
wafer W before the I|aser processing, and renoves the
protective film from the wafer W after the |[aser
processi ng. The |aser processing apparatus 1 further
I ncludes: X-axis noving nmeans not illustrated in the
figures which neans noves the chuck table 10 and the
| aser beam irradiating unit 20 relative to each other in
an X-axis direction; Y-axis noving neans not illustrated
in the figures which neans noves the chuck table 10 and
the laser beamirradiating unit 20 relative to each other
in a Y-axis direction; and Z-axis nobving mneans not
illustrated in the figures which neans noves the chuck

table 10 and the laser beamirradiating unit 20 relative



to each other in a Z-axis direction.

The chuck table 10 hol ds the wafer Wwhen the wafer
W on which the protective filmis fornmed is subjected to
the | aser processing. A part constituting the top surface

of the chuck table 10 has the shape of a disk forned of

porous ceramc or the |like. The chuck table 10 is
connected to a vacuum suction source not illustrated in
the figures via a vacuum suction path not illustrated in

the figures. The chuck table 10 holds the wafer W by
sucking the wafer W nounted on the top surface of the
chuck table 10. The chuck table 10 is provided so as to
be novable by the X-axis nmoving nmeans in the X-axis
direction over a <carrying in/out region TR in the
vicinity of the cassette 30 and a processing region PR in
the vicinity of the |laser beam irradiating unit 20, and
is provided so as to be novable in the Y-axis direction
by the Y-axis noving neans.

The laser beam irradiating unit 20 is provided to
the processing region PR provided on an apparatus nain
body 2, and forms a |aser-processed groove by irradiating
the top surface of the wafer Wheld on the chuck table 10
with a |aser beam The |aser beam has a wavel ength
absorbable by the wafer W The |aser beam irradiating

unit 20 is provided so as to be novable by the Z-axis



noving neans in the Z-axis direction with respect to the
wafer W held on the chuck table 10. The |aser beam
irradiating unit 20 includes an oscillator 21 that
oscillates the |laser beam and a condenser 22 that
condenses the | aser beam oscillated by the oscillator 21.
The frequency of the |aser beam oscillated by the
oscillator 21 is adjusted as appropriate according to the
kind of the wafer W a processing node, and the like. For
exanple, a YAG |l aser oscillator, a YYO4 | aser oscillator
or the like can be wused as the oscillator 21. The
condenser 22 includes a total reflection mrror that
changes the traveling direction of the [|aser beam
oscillated by the oscillator 21, a condensing |ens that
condenses the | aser beam and the |iKke.

The cassette 30 houses a plurality of wafers Weach
stuck to an annular frane F via an adhesive tape T. The
cassette elevator is provided to the apparatus main body
2 of the laser processing apparatus 1 so as to be raised
and lowered freely in the Z-axis direction. The tenporary
placing unit 40 takes out one wafer W before the |aser
processing from the cassette 30, and stores the wafer W
after the laser processing within the cassette 30. The
tenporary placing unit 40 includes: carrying in/out neans

41 for taking out the wafer Wbefore the |aser processing

10



from the cassette 30 and inserting the wafer W after the
| aser processing into the cassette 30; and a pair of
rails 42 on which the wafer Wbefore and after the |aser
processing is tenporarily nounted.

The wafer Wbhefore the | aser processing on the pair
of rails 42 is transferred to the protective film form ng
and cleaning unit 50 by first transfer neans 61. The
protective film formng and cleaning unit 50 forns a
protective film on the wafer W before the |[aser
processi ng. In addition, the wafer W after the |Iaser
processing is transferred to the protective film form ng
and cleaning unit 50 by second transfer neans 62. The
protective film form ng and cleaning unit 50 renoves the
protective filmon the wafer Wafter the |aser processing.
The first and second transfer nmeans 61 and 62 are each,
for exanple, configured to be able to suck the top
surface of the wafer Wand lift the wafer W The first
and second transfer means 61 and 62 each |ift the wafer W
and transfer the wafer Wto a desired position.

As illustrated in FIG 4, the protective film
formng and cleaning unit 50 includes: a spinner table 51
that retains the wafer W before and after the |aser
processing; an electric notor 52 that rotates the spinner

table 51 about an axis parallel with the Z-axis direction
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(see FIG 3); and a water receiving portion 53 disposed
on the periphery of the spinner table 51. The spi nner
table 51 is forned in the shape of a disk. The spinner
table 51 includes a suction chuck 5l1la formed of porous
ceramc or the l|like in a central portion of the top
surface (upper surface) of the spinner table 51. The
suction chuck 5l1la is made to communicate with suction
nmeans not illustrated in the figure. Thus, the spinner
table 51 holds the wafer Wby sucking the wafer W nounted
on the suction chuck 51a.

An upper end of a driving shaft 52a of the electric
nmotor 52 is coupled to the spinner table 51, so that the
el ectric notor 52 rotatably supports the spinner table 51.
The water receiving portion 53 is fornmed annularly,
including an outer wall 53a and an inner wall 53b that
are in a cylindrical shape and a bottom wall 53c that
couples the outer wall 53a and the inner wall 53b to each
ot her. The water receiving portion 53 receives excess
anounts of liquid resin supplied to the top surface of
the wafer W when a protective filmis forned on the top
surface, cleaning water supplied to the top surface when
the protective film on the top surface is cleaned and
renoved, and the like. A drainage port 53cl is provided

in the bottomwall 53c. A drain hose 53d is connected to

12



t he drai nage port 53cl.

The protective film formng and cleaning unit 50
also includes: a resin liquid supply nozzle 55 that
supplies the wafer Wheld on the spinner table 51 with a
wat er-soluble liquid resin that is to constitute the
protective film and a cleaning water nozzle 57 that
supplies the wafer W after the |aser processing on the
spinner table 51 with cleaning water. The nozzles 55 and
57 are each configured to be novable to an operating
position at which a nozzle opening is |ocated above the
center of the spinner table 51 and a retracted position
at which the nozzle opening is off the spinner table 51.
The resin liquid supply nozzle 55 is connected to a
liquid resin supply source, which is not illustrated in
the figure. The resin liquid supply nozzle 55 is thus
able to supply the water-soluble liquid resin to the top
surface of the wafer W A water-soluble resin materi al
such as PVA (polyvinyl alcohol), PEG (pol yet hyl ene
gl ycol), PVP (polyvinylpyrrolidone), or the like is used
as the liquid resin. These liquid resins are solidified
by drying to form on the top surface of the wafer W a
protective film that protects the top surface. The
cl eaning water nozzle 57 is connected to a cleaning water

(for exanple, pure water) supply source not illustrated
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in the figure.

The protective film formng and cleaning unit 50
also includes a drying light source unit 54 for drying
the liquid resin supplied to the wafer W on the spinner
table 51, the drying light source unit 54 being disposed
so as to face the spinner table 51. The drying |ight
source unit 54 includes a |light source main body 54a and
a supporting portion 54b supporting the Iight source main
body 54a. The supporting portion 54b, for exanple,
supports the |light source main body 54a in such a manner
as to be novable, within a range not interfering with the
second transfer neans 62 descri bed above, to an operating
position at which the light source nmain body 54a is
| ocated above the spinner table 51 and a retracted
position at which the light source main body 54a is off
the spinner table 51.

The |ight source main body 54a, for exanple, has a
shape such that a peripheral wall extends downward from a
peri pheral edge of a circular plate, and is internally
provided with xenon flash lanps 58 (see FIG 6) as
operation |anps. The light source main body 54a is forned
of such a size as to have substantially the sanme outside
di aneter as the outside dianmeter of the water receiving

portion 53. The internally arranged xenon flash |anps 58
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are arranged so as to include the whole of the spinner
table 51 in an irradiation region. The xenon flash |anps
58 are, for exanple, a light source emtting pulsed Iight
having a wavel ength of 200 nm to 1000 nm and include an
oscillator not illustrated in the figure which oscillator
oscillates the pulsed light. 1In the present enbodi nment,
the xenon flash lanps 58 apply pulsed light having a
light em ssion frequency of 3 Hz to 100 Hz. Energy per
pul se of the pulsed light is 10 J to 1000 J (joules).

The protective filmcovering the top surface of the
wafer W is formed by drying the liquid resin. The
protective filmis originally intended to prevent debris
produced during the |aser processing from adhering to the
top surface of the wafer W However, the protective film
may be exposed to plasnma excited during the |[aser
processing, and the wafer Wnay be plasma-etched, so that
the wafer W nay be damaged. Therefore, the protective
filmis desired to be formed with a thickness capabl e of
resisting plasma. However, conventional drying by nerely
rotating the wafer Win a circunferential direction takes
a long tine to forma protective filmto a predeterm ned
t hi ckness, and thus results in poor productivity. 1In the
case of the wafer W having the bunps BP on the top

surfaces of the devices D, in particular, the protective
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film needs to be formed to a sufficient thickness to
cover up to upper portions of the bunps BP, and therefore
the thickness of the protective film is inevitably
I ncreased, so that the drying takes a | onger tine.

The Ilaser processing nethod according to the
pr esent enbodi ment is characterized by formng a
protective film having a sufficient thickness to be
capable of resisting the |laser processing in a short tine
by efficiently drying the liquid resin supplied to the
top surface of the wafer W The |aser processing nethod
w || next be descri bed.

FIG 5 is a flowhart illustrating a procedure of
the laser processing nmethod according to the present
enbodi nent. As a first step of the processing procedure,
t he undersurface of an unprocessed wafer Wis held on the
spinner table 51 (step S1: a wafer holding step).
Specifically, one wafer W before the |aser processing
which wafer Wis housed in the cassette 30 of the |aser
processing apparatus 1 is taken out from the cassette 30
using the carrying in/out nmeans 41, and the wafer Wis
nmounted on the pair of rails 42. The wafer W nounted on
the pair of rails 42 is transferred to the spinner table
51 of the protective filmform ng and cleaning unit 50 by

the first transfer neans 61. The spinner table 51 holds
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the wafer Wby sucking the wafer Wnounted on the suction
chuck 51a.

Next, a liquid resin is supplied to the top surface
of the wafer W(step S2: a supplying step). Specifically,
as illustrated in FIG 6, the resin liquid supply nozzle
55 is placed above the wafer W and a water-soluble
liquid resin (for exanple, PVA (polyvinyl alcohol)) 70 is
supplied from the resin liquid supply nozzle 55 to the
wafer W in a state in which the spinner table 51 is
rotated at a predeterm ned rotational speed. In this case,
the supply port of the resin liquid supply nozzle 55 is
desirably located on the axis of rotation of the spinner
table 51. According to this, the supplied liquid resin 70
Is spread from the center of the wafer Wto the outside
in a radial direction by a centrifugal force attendant on
the rotation of the spinner table 51. Thus, the liquid
resin 70 on the wafer W can be adjusted to a uniform
t hi ckness.

Next, a protective film is formed by drying the
liquid resin 70 on the top surface of the wafer W (step
S3) . Specifically, as illustrated in FIG 7, the light
source nmain body 54a of the drying light source unit 54
in which the xenon flash lanps 58 are arranged is

positi oned over the spinner table 51 holding the wafer W
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and the xenon flash lanps 58 are lit in this state. In
the present enbodinent, the xenon flash |anps 58 apply
pul sed light of 10 to 150 pul ses/second, and energy per
pulse of the pulsed light is set to be 10 J to 15 J
(joules). Consequently, the liquid resin 70 on the wafer
W is dried (solidified) by being irradiated with the
pulsed light of the xenon flash Jlanps 58, and as
illustrated in FIG 8, a protective film P having a
desired film thickness h (for exanple, 20 um) is fornmed
on the top surface of the wafer W

Next, |aser processing is perforned (step S4: a
| aser beam irradiating step). In this case, the Ilight
source main body 54a of the drying light source unit 54
Is retracted from above the spinner table 51 holding the
wafer W and the second transfer neans 62 transfers the
wafer Wonto the chuck table 10 from the position on the
spinner table 51 of the protective film formng and
cleaning unit 50. The chuck table 10 holds the wafer W
mounted on the top surface of the chuck table 10 by
sucking the wafer W The l|aser beam irradiating unit 20
then applies a |aser beam from the condenser 22 through
the protective film P of the wafer Wto a predeterm ned
street L. Here, while the |aser beam is applied, the

chuck table 10 is noved in the X-axis direction or the Y-

18



axis direction by the X-axis noving means or the Y-axis
noving nmeans at a predeterm ned feed speed (for exanple,
100 mm second). Consequently, as illustrated in FIG 9, a
| aser - processed gr oove 100 IS f or med al ong t he
predeterm ned street L by ablation processing. In this
case, the protective film P having the desired film
thickness h is formed on the top surface of the wafer W
It is therefore possible to suppress danage to the wafer
Wby the | aser processing.

Next, the protective film is renoved by cleaning
(step S5: a cleaning step). In this case, the second
transfer nmeans 62 transfers the wafer W after the |aser
processing from the position on the chuck table 10 onto
the spinner table 51 of the protective film formng and
cleaning unit 50 again. The wafer Wis then held on the
suction chuck 5l1a of the spinner table 51. As illustrated
in FIG 10, cleaning water 72 is supplied to the wafer W
fromthe cleaning water nozzle 57 in a state in which the
cl eaning water nozzle 57 is placed above the wafer W and
the spinner table 51 is rotated at a predeterm ned
rotational speed. The protective film P (FIG 8) is
formed by drying the water-soluble liquid resin 70. Thus,
when the cleaning water 72 is supplied to the protective

film P, the protective film P dissolves in the cleaning
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water 72, and is renoved from the top surface of the
wafer W In this case, debris produced by the |aser
processing is renoved fromthe top surface of the wafer W
together with the protective filmP. Finally, devices D
are divided along the |aser-processed grooves 100 (step
S6). The processing is then ended.

According to the present enbodinent, there is
provided a |aser processing method of |aser-processing a
wafer W along a plurality of streets L forned in a
| atti ce manner on a top surface of the wafer W the wafer
W having devices D fornmed in a plurality of regions
partitioned by the streets L, the |aser processing nethod
including: a wafer holding step (step S1) of holding an
undersurface of the wafer W a supplying step (step S2)
of supplying a water-soluble liquid resin 70 to the top
surface of the wafer W a protective film formng step
(step S3) of formng a protective film P on the wafer W
as a result of drying the water-soluble liquid resin 70
by irradiating the water-soluble liquid resin 70 wth
light from a xenon flash lanp 58; a laser irradiating
step (step S4) of irradiating the wafer Wwth a |aser
beam through the protective film P along the streets L;
and a cleaning step (step Sb5) of cleaning the wafer W

after the laser irradiating step. Thus, the protective
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filmP having a sufficient filmthickness h to be capable
of resisting the laser processing can be forned as a
result of drying the liquid resin 70 on the top surface
of the wafer W efficiently by irradiating the liquid
resin 70 with the pulsed Iight of the xenon flash |anp 58.
It is therefore possible to suppress danage to the wafer
W and an adhesive tape T by the | aser processing.

As an exanple, according to an experinment of the
I nventors, when the liquid resin 70 was dried
(solidified) by using the xenon flash |anp 58 described
above, the protective film P having the desired film
t hi ckness h described above was fornmed in two to three
m nut es. On the other hand, drying (solidification) by
nmerely rotating the wafer W in a circunferential
direction took 30 mnutes to form the protective film P
having the desired filmthickness h described above. Thus,
the protective filmP having the desired filmthickness h
can be forned efficiently in a shorter tine than
conventi onal .

In addition, the inventors used a halogen |anp
heat er (peak wavel ength: 900 nm to 1600 nm and a quartz
heater (peak wavel ength: 1500 nm to 5600 nm as other
light sources. 1In this case, however, it is necessary to

perform irradiation with a higher power to dry the
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protective film P having the desired film thickness h to
the inside thereof. As a result, the protective filmP
was danmaged due to an increase in anount of heat

generation, and the adhesive tape T retaining the wafer W
and an annular frame F nelted, so that the protective
filmP having the desired filmthickness h was not forned
efficiently in a short tine.

In addition, according to the present enbodi nent,
the xenon flash lanp 58 applies pulsed light of 10 to 150
pul ses/ second, and energy per pulse of the pulsed I|ight
is 10 J to 15 J (joules). Thus, the protective film P
having the desired film thickness h can be fornmed in a
short tine.

One enbodinent of the present invention has been
descri bed above. The present enbodinent is presented as
an exanple, and is not intended to |imt the scope of the
I nvention. The present enbodinment can be carried out in
various other forms, and various om ssions, substitutions,
changes can be made w thout departing from the spirit of
the invention. The present enbodi ment and nodifications
thereof are included in the scope and spirit of the
invention, and are simlarly included in the invention
descri bed in clainms and equi val ent scope thereof.

In the present enbodi nent, the xenon flash |anps 58
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are arranged so as to be able to irradiate the entire top

surface of the wafer W sinultaneously. However, for

exanple, a linear xenon flash lanp is set in a |line shape
extending in a radial direction from the center of the

wafer W when the xenon flash lanp can irradiate the

entire top surface of the wafer W In this case, the

wafer Wis rotated in a circunferential direction while
pul sed light is applied fromthe xenon flash lanp in the
line shape. Therefore, the entire surface of the wafer W
can be irradiated with the pulsed light. 1In this case, a
| ow cost can be achieved by the mniaturization of the

xenon flash | anp.

In addition, in the present enbodinent, a wafer
having bunps BP on devices D has been described as the
wafer W  However, the present invention can be applied
also to wafers Ww t hout bunps BP.

The present invention is not limted to the details
of the above described preferred enbodi ment. The scope of
the invention is defined by the appended clains and all
changes and nodifications as fall within the equival ence
of the scope of the clains are therefore to be enbraced

by the invention.
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WHAT IS CLAIMED | S

1. A laser processing nethod of |aser-processing a
wafer along a plurality of streets formed in a lattice
manner on a top surface of the wafer, the wafer having
devices forned in a plurality of regions partitioned by
the streets, the | aser processing nmethod conpri sing:

a wafer holding step of holding an undersurface of
the wafer by a chuck table;

a resin supplying step of supplying a water-soluble
liquid resin to the top surface of the wafer;

a protective film formng step of formng a
protective film on the top surface of the wafer as a
result of drying the water-soluble liquid resin by
irradiating the water-soluble liquid resin wth |ight
froma xenon flash | anp;

a laser irradiating step of irradiating the wafer
with a |laser beam through the protective film along the
streets; and

a cleaning step of cleaning the wafer after the
| aser irradiating step.

2. The | aser processing nethod according to claim
1, wherein the light is pulsed |ight.

3. The laser processing nethod according to claim

2, wherein the pulsed light is applied at a I|ight
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em ssion frequency of 3 Hz to 100 Hz, and energy per

pulse is 10 J to 1000 J.
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