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LASER PROCESSING METHOD 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a laser processing 

method of dividing a wafer into a plurality of device 

chips by irradiating the wafer with a laser 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 ICs 

(Integrated Circuits), LSIs (Large Scale Integrations), 

or the like are formed in these chip regions.  Used for 

dividing these devices is laser processing that forms 

grooves in the top surface of the wafer by applying a 

laser beam along the streets of the wafer. 

        In this kind of laser processing, when the laser 

beam is applied, minute 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 method has therefore 

been proposed which coats the top surface of the wafer 

with a protective film in advance, then performs laser 
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processing, and cleans and removes debris adhering to the 

protective film together with the protective film (see 

Japanese Patent Laid-Open No. 2006-140311, for example).  

In this kind of processing method, after a liquid resin 

that is to constitute the protective film is supplied to 

the top surface of the wafer, the resin is dried by 

rotating the wafer in a circumferential direction, so 

that the predetermined protective film is formed. 

 

SUMMARY OF THE INVENTION 

        When the top surface of the wafer on which the 

protective film is formed is irradiated with a laser beam, 

the plasma of an element constituting the wafer is 

excited in the vicinity of the top surface of the wafer.  

When the plasma is excited, the protective film is 

exposed to the plasma.  Thus, in a case where the 

protective film has a small thickness, the wafer may be 

plasma-etched, and thereby the wafer may be damaged.  It 

is therefore desirable to form the protective film so as 

to have a thickness capable of resisting the plasma. 

        However, the conventional drying by rotating the 

wafer in the circumferential direction takes a long time 

to form the protective film to a predetermined thickness, 

and thus results in poor productivity.  In addition, with 
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the conventional method, it is difficult to sufficiently 

dry the protective film to the inside thereof.  In a case 

of a wafer having bumps (metal electrodes) on the top 

surfaces of devices, in particular, the protective film 

needs to be formed to a sufficient thickness to cover up 

to upper portions of the bumps.  The thickness of the 

protective film is therefore inevitably increased, so 

that the drying takes a longer time. 

        It is accordingly an object of the present 

invention to provide a laser processing method that can 

efficiently dry a resin for forming a protective film. 

        In accordance with an aspect of the present 

invention, there is provided a laser processing method of 

laser-processing a wafer along a plurality of streets 

formed in a lattice manner on a top surface of the wafer, 

the wafer having devices formed in a plurality of regions 

partitioned by the streets, the laser processing method 

including: 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 

forming step of forming 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 
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liquid resin with light from a xenon flash lamp; 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 laser 

irradiating step. 

        The light applied from the xenon flash lamp is 

desirably pulsed light.  In addition, the pulsed light is 

applied at a light emission 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 laser processing can be formed by 

efficiently drying the liquid resin supplied to the top 

surface of the wafer.  Therefore, damage to the wafer by 

the laser processing can be suppressed. 

        The above and other objects, features and 

advantages of the present invention and the manner of 

realizing them will become more apparent, and the 

invention itself will best be understood from a study of 

the following description and appended claims with 

reference to the attached drawings showing a preferred 

embodiment of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is a perspective view of a wafer as a 

processing object for a laser processing method according 

to a present embodiment; 

        FIG. 2 is a side view of principal parts of the 

wafer illustrated in FIG. 1; 

        FIG. 3 is a perspective view illustrating an 

example of constitution of a laser processing apparatus; 

        FIG. 4 is a perspective view illustrating an 

example of constitution of a protective film forming and 

cleaning unit of the laser processing apparatus; 

        FIG. 5 is a flowchart illustrating a procedure of 

the laser processing method according to the present 

embodiment; 

        FIG. 6 is a sectional view illustrating a water-

soluble liquid resin supplying step; 

        FIG. 7 is a sectional view illustrating a 

protective film forming step of forming a protective film 

by drying a supplied liquid resin; 

        FIG. 8 is a sectional view of principal parts of 

the wafer on which the protective film is formed; 

        FIG. 9 is a sectional view illustrating a laser 

beam irradiating step; and 

        FIG. 10 is a sectional view illustrating a cleaning 
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step of cleaning the wafer. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        A laser processing method according to an 

embodiment of the present invention will be described.  

Contents described in the following embodiment do not 

limit the present invention.  In addition, constituent 

elements described in the following include constituent 

elements easily conceivable by those skilled in the art 

and substantially identical constituent elements.  Further, 

constitutions described in the following can be combined 

as appropriate.  In addition, constitutions can be omitted, 

replaced, or changed in various manners without departing 

from the spirit of the present invention. 

        FIG. 1 is a perspective view of a wafer as a 

processing object for the laser processing method 

according to the present embodiment.  FIG. 2 is a side 

view of principal parts of the wafer illustrated in FIG. 

1.  As illustrated in FIG. 1, the wafer (workpiece) W is a 

semiconductor wafer or an optical device wafer having a 

disk-shaped substrate WS.  The substrate WS of the wafer W 

is formed by using, for example, 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 formed in a lattice manner on the top 
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surface of the wafer W, and a device D is formed in each 

of regions partitioned by the plurality of streets L.  In 

addition, the device D on the wafer W has a plurality of 

bumps BP (electrodes) each formed so as to project from 

the top surface of the device D.  These bumps BP are 

formed by, for example, a noble metal such as gold (Au), 

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

like.  Incidentally, the number, position, and size of the 

bumps BP formed on each device D are not limited to the 

number, the position, and the size illustrated in FIG. 1.  

The number, position, and size of the bumps BP can be 

changed as appropriate as long as the bumps BP are 

arranged so as to be exposed on the top surface of the 

device D. 

        FIG. 3 is a perspective view illustrating an 

example of constitution of a laser processing apparatus 

used by the laser processing method according to the 

present embodiment.  It is to be noted that the laser 

processing apparatus 1 is not limited to the 

configuration example illustrated in FIG. 3.  The laser 

processing apparatus 1 forms a water-soluble protective 

film on the top surface of the wafer W, and forms laser-

processed grooves by applying a laser beam along the 

streets L of the wafer W (the forming of the laser-
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processed grooves is referred to as laser processing).  

Then, after the laser processing, the protective film is 

removed from the top surface of the wafer W. 

        As illustrated in FIG. 3, the laser processing 

apparatus 1 includes a chuck table 10 and a laser beam 

irradiating unit 20.  The laser processing apparatus 1 

further includes: a cassette elevator (not illustrated) 

mounted with a cassette 30 housing wafers W before and 

after the laser processing; a temporary placing unit 40 

for temporarily mounting a wafer W before and after the 

laser processing; and a protective film forming and 

cleaning unit 50 that forms a protective film on the 

wafer W before the laser processing, and removes the 

protective film from the wafer W after the laser 

processing.  The laser processing apparatus 1 further 

includes: X-axis moving means not illustrated in the 

figures which means moves the chuck table 10 and the 

laser beam irradiating unit 20 relative to each other in 

an X-axis direction; Y-axis moving means not illustrated 

in the figures which means moves the chuck table 10 and 

the laser beam irradiating unit 20 relative to each other 

in a Y-axis direction; and Z-axis moving means not 

illustrated in the figures which means moves the chuck 

table 10 and the laser beam irradiating unit 20 relative 



9 

to each other in a Z-axis direction. 

        The chuck table 10 holds the wafer W when the wafer 

W on which the protective film is formed is subjected to 

the laser processing.  A part constituting the top surface 

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

porous ceramic 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 mounted on the top surface of the 

chuck table 10.  The chuck table 10 is provided so as to 

be movable by the X-axis moving means 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 movable in the Y-axis direction 

by the Y-axis moving means. 

        The laser beam irradiating unit 20 is provided to 

the processing region PR provided on an apparatus main 

body 2, and forms a laser-processed groove by irradiating 

the top surface of the wafer W held on the chuck table 10 

with a laser beam.  The laser beam has a wavelength 

absorbable by the wafer W.  The laser beam irradiating 

unit 20 is provided so as to be movable by the Z-axis 
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moving means in the Z-axis direction with respect to the 

wafer W held on the chuck table 10.  The laser beam 

irradiating unit 20 includes an oscillator 21 that 

oscillates the laser beam and a condenser 22 that 

condenses the laser beam oscillated by the oscillator 21.  

The frequency of the laser beam oscillated by the 

oscillator 21 is adjusted as appropriate according to the 

kind of the wafer W, a processing mode, and the like.  For 

example, a YAG laser oscillator, a YVO4 laser oscillator, 

or the like can be used as the oscillator 21.  The 

condenser 22 includes a total reflection mirror that 

changes the traveling direction of the laser beam 

oscillated by the oscillator 21, a condensing lens that 

condenses the laser beam, and the like. 

        The cassette 30 houses a plurality of wafers W each 

stuck to an annular frame 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 temporary 

placing unit 40 takes out one wafer W before the laser 

processing from the cassette 30, and stores the wafer W 

after the laser processing within the cassette 30.  The 

temporary placing unit 40 includes: carrying in/out means 

41 for taking out the wafer W before the laser processing 
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from the cassette 30 and inserting the wafer W after the 

laser processing into the cassette 30; and a pair of 

rails 42 on which the wafer W before and after the laser 

processing is temporarily mounted. 

        The wafer W before the laser processing on the pair 

of rails 42 is transferred to the protective film forming 

and cleaning unit 50 by first transfer means 61.  The 

protective film forming and cleaning unit 50 forms a 

protective film on the wafer W before the laser 

processing.  In addition, the wafer W after the laser 

processing is transferred to the protective film forming 

and cleaning unit 50 by second transfer means 62.  The 

protective film forming and cleaning unit 50 removes the 

protective film on the wafer W after the laser processing.  

The first and second transfer means 61 and 62 are each, 

for example, configured to be able to suck the top 

surface of the wafer W and lift the wafer W.  The first 

and second transfer means 61 and 62 each lift the wafer W, 

and transfer the wafer W to a desired position. 

        As illustrated in FIG. 4, the protective film 

forming and cleaning unit 50 includes: a spinner table 51 

that retains the wafer W before and after the laser 

processing; an electric motor 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 spinner 

table 51 is formed in the shape of a disk.  The spinner 

table 51 includes a suction chuck 51a formed of porous 

ceramic or the like in a central portion of the top 

surface (upper surface) of the spinner table 51.  The 

suction chuck 51a is made to communicate with suction 

means not illustrated in the figure.  Thus, the spinner 

table 51 holds the wafer W by sucking the wafer W mounted 

on the suction chuck 51a. 

        An upper end of a driving shaft 52a of the electric 

motor 52 is coupled to the spinner table 51, so that the 

electric motor 52 rotatably supports the spinner table 51.  

The water receiving portion 53 is formed 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 

other.  The water receiving portion 53 receives excess 

amounts of liquid resin supplied to the top surface of 

the wafer W when a protective film is formed on the top 

surface, cleaning water supplied to the top surface when 

the protective film on the top surface is cleaned and 

removed, and the like.  A drainage port 53c1 is provided 

in the bottom wall 53c.  A drain hose 53d is connected to 
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the drainage port 53c1. 

        The protective film forming and cleaning unit 50 

also includes: a resin liquid supply nozzle 55 that 

supplies the wafer W held on the spinner table 51 with a 

water-soluble liquid resin that is to constitute the 

protective film; and a cleaning water nozzle 57 that 

supplies the wafer W after the laser processing on the 

spinner table 51 with cleaning water.  The nozzles 55 and 

57 are each configured to be movable to an operating 

position at which a nozzle opening is located 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 material 

such as PVA (polyvinyl alcohol), PEG (polyethylene 

glycol), 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 

cleaning water nozzle 57 is connected to a cleaning water 

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

        The protective film forming 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 light 

source unit 54 includes a light source main body 54a and 

a supporting portion 54b supporting the light source main 

body 54a.  The supporting portion 54b, for example, 

supports the light source main body 54a in such a manner 

as to be movable, within a range not interfering with the 

second transfer means 62 described above, to an operating 

position at which the light source main body 54a is 

located above the spinner table 51 and a retracted 

position at which the light source main body 54a is off 

the spinner table 51. 

        The light source main body 54a, for example, has a 

shape such that a peripheral wall extends downward from a 

peripheral edge of a circular plate, and is internally 

provided with xenon flash lamps 58 (see FIG. 6) as 

operation lamps.  The light source main body 54a is formed 

of such a size as to have substantially the same outside 

diameter as the outside diameter of the water receiving 

portion 53.  The internally arranged xenon flash lamps 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 lamps 

58 are, for example, a light source emitting pulsed light 

having a wavelength of 200 nm to 1000 nm, and include an 

oscillator not illustrated in the figure which oscillator 

oscillates the pulsed light.  In the present embodiment, 

the xenon flash lamps 58 apply pulsed light having a 

light emission frequency of 3 Hz to 100 Hz.  Energy per 

pulse of the pulsed light is 10 J to 1000 J (joules). 

        The protective film covering the top surface of the 

wafer W is formed by drying the liquid resin.  The 

protective film is originally intended to prevent debris 

produced during the laser processing from adhering to the 

top surface of the wafer W.  However, the protective film 

may be exposed to plasma excited during the laser 

processing, and the wafer W may be plasma-etched, so that 

the wafer W may be damaged.  Therefore, the protective 

film is desired to be formed with a thickness capable of 

resisting plasma.  However, conventional drying by merely 

rotating the wafer W in a circumferential direction takes 

a long time to form a protective film to a predetermined 

thickness, and thus results in poor productivity.  In the 

case of the wafer W having the bumps 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 bumps BP, and therefore 

the thickness of the protective film is inevitably 

increased, so that the drying takes a longer time. 

        The laser processing method according to the 

present embodiment is characterized by forming a 

protective film having a sufficient thickness to be 

capable of resisting the laser processing in a short time 

by efficiently drying the liquid resin supplied to the 

top surface of the wafer W.  The laser processing method 

will next be described. 

        FIG. 5 is a flowchart illustrating a procedure of 

the laser processing method according to the present 

embodiment.  As a first step of the processing procedure, 

the undersurface of an unprocessed wafer W is held on the 

spinner table 51 (step S1: a wafer holding step).  

Specifically, one wafer W before the laser processing 

which wafer W is housed in the cassette 30 of the laser 

processing apparatus 1 is taken out from the cassette 30 

using the carrying in/out means 41, and the wafer W is 

mounted on the pair of rails 42.  The wafer W mounted on 

the pair of rails 42 is transferred to the spinner table 

51 of the protective film forming and cleaning unit 50 by 

the first transfer means 61.  The spinner table 51 holds 
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the wafer W by sucking the wafer W mounted 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 example, 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 predetermined 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 W to 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 

thickness. 

        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 main body 54a of the drying light source unit 54 

in which the xenon flash lamps 58 are arranged is 

positioned over the spinner table 51 holding the wafer W, 



18 

and the xenon flash lamps 58 are lit in this state.  In 

the present embodiment, the xenon flash lamps 58 apply 

pulsed light of 10 to 150 pulses/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 lamps 58, and as 

illustrated in FIG. 8, a protective film P having a 

desired film thickness h (for example, 20 µm) is formed 

on the top surface of the wafer W. 

        Next, laser processing is performed (step S4: a 

laser beam irradiating step).  In this case, the light 

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 means 62 transfers the 

wafer W onto the chuck table 10 from the position on the 

spinner table 51 of the protective film forming 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 laser beam irradiating unit 20 

then applies a laser beam from the condenser 22 through 

the protective film P of the wafer W to a predetermined 

street L.  Here, while the laser beam is applied, the 

chuck table 10 is moved in the X-axis direction or the Y-
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axis direction by the X-axis moving means or the Y-axis 

moving means at a predetermined feed speed (for example, 

100 mm/second).  Consequently, as illustrated in FIG. 9, a 

laser-processed groove 100 is formed along the 

predetermined 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 damage to the wafer 

W by the laser processing. 

        Next, the protective film is removed by cleaning 

(step S5: a cleaning step).  In this case, the second 

transfer means 62 transfers the wafer W after the laser 

processing from the position on the chuck table 10 onto 

the spinner table 51 of the protective film forming and 

cleaning unit 50 again.  The wafer W is then held on the 

suction chuck 51a of the spinner table 51.  As illustrated 

in FIG. 10, cleaning water 72 is supplied to the wafer W 

from the cleaning water nozzle 57 in a state in which the 

cleaning water nozzle 57 is placed above the wafer W and 

the spinner table 51 is rotated at a predetermined 

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 removed from the top surface of the 

wafer W.  In this case, debris produced by the laser 

processing is removed from the top surface of the wafer W 

together with the protective film P.  Finally, devices D 

are divided along the laser-processed grooves 100 (step 

S6).  The processing is then ended. 

        According to the present embodiment, there is 

provided a laser processing method of laser-processing a 

wafer W along a plurality of streets L formed in a 

lattice manner on a top surface of the wafer W, the wafer 

W having devices D formed in a plurality of regions 

partitioned by the streets L, the laser processing method 

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 forming step 

(step S3) of forming 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 with 

light from a xenon flash lamp 58; a laser irradiating 

step (step S4) of irradiating the wafer W with a laser 

beam through the protective film P along the streets L; 

and a cleaning step (step S5) of cleaning the wafer W 

after the laser irradiating step.  Thus, the protective 
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film P having a sufficient film thickness h to be capable 

of resisting the laser processing can be formed 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 light of the xenon flash lamp 58.  

It is therefore possible to suppress damage to the wafer 

W and an adhesive tape T by the laser processing. 

        As an example, according to an experiment of the 

inventors, when the liquid resin 70 was dried 

(solidified) by using the xenon flash lamp 58 described 

above, the protective film P having the desired film 

thickness h described above was formed in two to three 

minutes.  On the other hand, drying (solidification) by 

merely rotating the wafer W in a circumferential 

direction took 30 minutes to form the protective film P 

having the desired film thickness h described above.  Thus, 

the protective film P having the desired film thickness h 

can be formed efficiently in a shorter time than 

conventional. 

        In addition, the inventors used a halogen lamp 

heater (peak wavelength: 900 nm to 1600 nm) and a quartz 

heater (peak wavelength: 1500 nm to 5600 nm) as other 

light sources.  In 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 film P 

was damaged due to an increase in amount of heat 

generation, and the adhesive tape T retaining the wafer W 

and an annular frame F melted, so that the protective 

film P having the desired film thickness h was not formed 

efficiently in a short time. 

        In addition, according to the present embodiment, 

the xenon flash lamp 58 applies pulsed light of 10 to 150 

pulses/second, and energy per pulse of the pulsed light 

is 10 J to 15 J (joules).  Thus, the protective film P 

having the desired film thickness h can be formed in a 

short time. 

        One embodiment of the present invention has been 

described above.  The present embodiment is presented as 

an example, and is not intended to limit the scope of the 

invention.  The present embodiment can be carried out in 

various other forms, and various omissions, substitutions, 

changes can be made without departing from the spirit of 

the invention.  The present embodiment and modifications 

thereof are included in the scope and spirit of the 

invention, and are similarly included in the invention 

described in claims and equivalent scope thereof. 

        In the present embodiment, the xenon flash lamps 58 
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are arranged so as to be able to irradiate the entire top 

surface of the wafer W simultaneously.  However, for 

example, a linear xenon flash lamp is set in a line shape 

extending in a radial direction from the center of the 

wafer W when the xenon flash lamp can irradiate the 

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

wafer W is rotated in a circumferential direction while 

pulsed light is applied from the xenon flash lamp in the 

line shape.  Therefore, the entire surface of the wafer W 

can be irradiated with the pulsed light.  In this case, a 

low cost can be achieved by the miniaturization of the 

xenon flash lamp. 

        In addition, in the present embodiment, a wafer 

having bumps BP on devices D has been described as the 

wafer W.  However, the present invention can be applied 

also to wafers W without bumps BP. 

        The present invention is not limited to the details 

of the above described preferred embodiment.  The scope of 

the invention is defined by the appended claims and all 

changes and modifications as fall within the equivalence 

of the scope of the claims are therefore to be embraced 

by the invention. 
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WHAT IS CLAIMED IS: 

        1.  A laser processing method of laser-processing a 

wafer along a plurality of streets formed in a lattice 

manner on a top surface of the wafer, the wafer having 

devices formed in a plurality of regions partitioned by 

the streets, the laser processing method comprising: 

        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 forming step of forming 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 

from a xenon flash lamp; 

        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 

laser irradiating step. 

        2.  The laser processing method according to claim 

1, wherein the light is pulsed light. 

        3.  The laser processing method according to claim 

2, wherein the pulsed light is applied at a light 
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emission frequency of 3 Hz to 100 Hz, and energy per 

pulse is 10 J to 1000 J. 


