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WORKPIECE PROCESSING METHOD 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a processi ng 

method for processing a plate-shaped workpiece havi ng a 

division line on the front side and a multilayer me mber 

containing metal formed on the back side. 

Description of the Related Art 

        In electronic equipment typified by mobile phones 

and personal computers, a device chip including a d evice 

such as an electronic circuit is an essential compo nent.  

The device chip may be obtained by preparing a wafe r 

formed of a semiconductor such as silicon, next set ting a 

plurality of crossing division lines (streets) on t he 

front side of the wafer to define a plurality of se parate 

regions, next forming a device in each separate reg ion, 

and finally cutting the wafer along each division l ine. 

        In recent years, there has been increased a  case 

that evaluation elements called TEG (Test Element G roup) 

for evaluating the electrical characteristics of th e 

devices are arranged on each division line of the w afer 

(see Japanese Patent Laid-open No. Hei 6-349926 and  

Japanese Patent Laid-open No. 2005-21940, for examp le).  
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By arranging the TEG on each division line, the max imum 

number of device chips obtainable from the wafer ca n be 

ensured and the TEG that becomes unnecessary after 

evaluation can be removed simultaneously with the c utting 

of the wafer. 

 

SUMMARY OF THE INVENTION 

        However, in the case of cutting and removin g a 

multilayer member containing metal such as TEG on e ach 

division line by using a cutting blade formed by 

dispersing abrasive grains in a bond, the metal con tained 

in the multilayer member may be elongated in cuttin g the 

wafer, causing a problem such that projections call ed 

burrs may be generated from the multilayer member.  

Further, when the processing speed by the cutting b lade 

is increased, a processing heat generated is increa sed to 

result in enlargement of the burrs.  Accordingly, t he 

processing speed must be suppressed, so as to preve nt a 

reduction in processing quality. 

        It is therefore an object of the present in vention 

to provide a processing method which can increase t he 

processing speed with the processing quality mainta ined 

in processing a plate-shaped workpiece having a div ision 

line on the front side and a multilayer member cont aining 
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metal formed on the back side. 

        In accordance with an aspect of the present  

invention, there is provided a processing method fo r 

processing a plate-shaped workpiece having a divisi on 

line on the front side and a multilayer member cont aining 

metal formed on the back side, the processing metho d 

including a holding step of holding the front side of the 

workpiece on a holding table in the condition where  the 

multilayer member formed on the back side of the 

workpiece is exposed; a cutting step of cutting the  

workpiece along the division line by using a cuttin g 

blade after performing the holding step, thereby fo rming 

a cut groove dividing the multilayer member; and a laser 

processing step of applying a laser beam to the wor kpiece 

along the cut groove after performing the cutting s tep; 

the cutting step including the step of supplying a 

cutting fluid containing an organic acid and an oxi dizing 

agent to the workpiece. 

        Preferably, the laser processing step inclu des the 

step of applying a laser beam having an absorption 

wavelength to the workpiece along the cut groove to  

thereby fully cut the workpiece along the cut groov e. 

        Preferably, the laser processing step inclu des the 

step of applying a laser beam having a transmission  
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wavelength to the workpiece along the cut groove to  

thereby form a modified layer inside the workpiece along 

the cut groove; the processing method further inclu ding a 

dividing step of dividing the workpiece along the 

modified layer after performing the laser processin g step. 

        Preferably, the laser beam is applied to th e back 

side of the workpiece in the laser processing step;  the 

processing method further including a sheet attachi ng 

step of attaching a sheet to the front side of the 

workpiece before performing the laser processing st ep. 

        In the processing method according to the p resent 

invention, the cutting fluid containing an organic acid 

and an oxidizing agent is supplied to the workpiece  in 

performing the cutting step of forming the cut groo ve 

dividing the multilayer member containing metal.  

Accordingly, the metal contained in the multilayer member 

can be modified by the organic acid and the oxidizi ng 

agent contained in the cutting fluid to thereby sup press 

the ductility of the metal in cutting the multilaye r 

member.  As a result, even when the processing spee d in 

processing the workpiece is increased, the generati on of 

burrs can be suppressed.  In other words, the proce ssing 

speed can be increased with the processing quality 

maintained. 
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        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 stu dy of 

the following description and appended claims with 

reference to the attached drawings showing a prefer red 

embodiment of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1A is a schematic perspective view of a 

workpiece; 

        FIG. 1B is a perspective view for illustrat ing a 

sheet attaching step; 

        FIG. 2A is a partially sectional side view for 

illustrating a first holding step; 

        FIG. 2B is a partially sectional side view for 

illustrating a cutting step; 

        FIG. 3A is a partially sectional side view for 

illustrating a second holding step; 

        FIG. 3B is a partially sectional side view for 

illustrating a laser processing step; 

        FIG. 4 is a partially sectional side view f or 

illustrating a modification of the laser processing  step; 

        FIGS. 5A and 5B are partially sectional sid e views 
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for illustrating a dividing step; and 

        FIG. 6 is a side view showing nozzle means for 

supplying a cutting fluid in the cutting step accor ding 

to a modification. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        A preferred embodiment of the present inven tion 

will now be described with reference to the attache d 

drawings.  The processing method according to this 

preferred embodiment is a processing method for 

processing a plate-shaped workpiece having a divisi on 

line on the front side and a multilayer member cont aining 

metal formed on the back side, in which this proces sing 

method includes a sheet attaching step (see FIG. 1B ), a 

first holding step (see FIG. 2A), a cutting step (s ee FIG. 

2B), a second holding step (see FIG. 3A), and a las er 

processing step (see FIG. 3B). 

        In the sheet attaching step, a sheet (prote ctive 

member) is attached to the front side of the workpi ece 

having the multilayer member on the back side.  In the 

first holding step, the front side of the workpiece  is 

held on a chuck table (first holding table) of a cu tting 

apparatus in the condition where the multilayer mem ber 

formed on the back side of the workpiece is exposed .  In 
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the cutting step, the workpiece is cut along the di vision 

line by using a cutting blade as supplying a cuttin g 

fluid containing an organic acid and an oxidizing a gent 

to the workpiece, thereby forming a cut groove divi ding 

the multilayer member.  In the second holding step,  the 

front side of the workpiece is held on a chuck tabl e 

(second holding table) of a laser processing appara tus.  

In the laser processing step, a laser beam is appli ed to 

the back side of the workpiece along the division l ine 

(i.e., the cut groove previously formed) to thereby  fully 

cut the workpiece along the division line.  The pro cessing 

method according to this preferred embodiment will now be 

described in more detail. 

        FIG. 1A is a schematic perspective view of a plate-

shaped workpiece 11 to be processed by the processi ng 

method according to this preferred embodiment.  As shown 

in FIG. 1A, the workpiece 11 has a front side 11a a nd a 

back side 11b.  In this preferred embodiment, the 

workpiece 11 is a disk-shaped wafer formed of a 

semiconductor such as silicon (Si).  The front side  11a of 

the workpiece 11 is composed of a central device ar ea and 

a peripheral marginal area surrounding the device a rea. 

        The device area is partitioned by a plurali ty of 

crossing division lines (streets) 13 to thereby def ine a 
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plurality of separate regions where a plurality of 

devices 15 such as ICs (Integrated Circuits) are fo rmed.  

Furthermore, a multilayer member 17 is formed on th e back 

side 11b of the workpiece 11, in which the multilay er 

member 17 contains metal.  For example, the multila yer 

member 17 is a multilayer metal film formed of tita nium 

(Ti), nickel (Ni), or gold (Au) and has a thickness  of 

several micrometers.  The multilayer member 17 func tions 

as electrodes or the like.  The multilayer member 1 7 is 

formed in the whole area of the back side 11b of th e 

workpiece 11.  That is, the multilayer member 17 is  formed 

also in the area corresponding to each division lin e 13. 

        While the workpiece 11 is a disk-shaped waf er 

formed of a semiconductor such as silicon in this 

preferred embodiment, the workpiece 11 is not limit ed in 

material, shape, structure, size, etc.  Similarly, the 

devices 15 and the multilayer member 17 are not lim ited 

in kind, number, shape, structure, size, layout, et c.  For 

example, the workpiece 11 may be a package substrat e 

having a structure such that the multilayer member 17 

functions as electrodes, which are formed on each 

division line 13. 

        In the processing method according to this 

preferred embodiment, the sheet attaching step is f irst 
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performed to attach a sheet (protective member) to the 

front side 11a of the workpiece 11.  FIG. 1B is a 

perspective view for illustrating the sheet attachi ng 

step.  As shown in FIG. 1B, the sheet attaching ste p is 

performed in such a manner that a circular resin sh eet 

(protective member) 21 having a diameter larger tha n that 

of the workpiece 11 is attached to the front side 1 1a of 

the workpiece 11.  That is, the sheet 21 is attache d in 

its central portion to the front side 11a of the 

workpiece 11.  Further, an annular frame 23 is fixe d to 

the peripheral portion of the sheet 21. 

        Accordingly, the workpiece 11 is supported through 

the sheet 21 to the annular frame 23 in the conditi on 

where the multilayer member 17 formed on the back s ide 

11b of the workpiece 11 is exposed.  While the work piece 

11 is processed in the cutting step in the conditio n 

where it is supported through the sheet 21 to the a nnular 

frame 23 in this preferred embodiment, the workpiec e 11 

may be processed without using the sheet 21 and the  

annular frame 23.  In this case, the sheet attachin g step 

is omitted.  Further, the resin sheet 21 may be rep laced 

by any protective member such as a wafer similar to  the 

workpiece 11 or a substrate. 

        After performing the sheet attaching step, the 
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first holding step is performed to hold the workpie ce 11 

on a chuck table (first holding table) of a cutting  

apparatus.  FIG. 2A is a partially sectional side v iew for 

illustrating the first holding step.  The first hol ding 

step may be performed by using a cutting apparatus 2 

shown in FIG. 2A.  The cutting apparatus 2 includes  a 

chuck table (first holding table) 4 for holding the  

workpiece 11 under suction. 

        The chuck table 4 is connected to a rotatio nal 

drive source (not shown) such as a motor.  Accordin gly, 

the chuck table 4 is adapted to be rotated about it s axis 

substantially parallel to a vertical direction, by 

operating this rotational drive source.  Further, a  

feeding mechanism (not shown) is provided below the  chuck 

table 4, so as to move the chuck table 4 in a feedi ng 

direction (first horizontal direction). 

        The chuck table 4 has an upper surface, a p art of 

which is formed as a holding surface 4a for holding  the 

workpiece 11 (the sheet 21) under suction.  The hol ding 

surface 4a is connected through a suction passage ( not 

shown) to a vacuum source (not shown), in which the  

suction passage is formed inside the chuck table 4.   

Accordingly, by applying a vacuum generated from th e 

vacuum source through the suction passage to the ho lding 
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surface 4a, the workpiece 11 can be held on the chu ck 

table 4 under suction.  Further, a plurality of cla mps 6 

for fixing the annular frame 23 are provided on the  outer 

circumference of the chuck table 4. 

        In the first holding step, the workpiece 11  

supported through the sheet 21 to the annular frame  23 is 

placed on the holding surface 4a of the chuck table  4 in 

the condition where the sheet 21 attached to the fr ont 

side 11a of the workpiece 11 is in contact with the  

holding surface 4a.  That is, the multilayer member  17 

formed on the back side 11b of the workpiece 11 is 

exposed in this condition.  Thereafter, the vacuum source 

is operated to apply a vacuum to the holding surfac e 4a 

of the chuck table 4.  Furthermore, the clamps 6 ar e 

operated to fix the annular frame 23.  Accordingly,  the 

workpiece 11 is held through the sheet 21 on the ho lding 

surface 4a of the chuck table 4 under suction in th e 

condition where the multilayer member 17 formed on the 

back side 11b of the workpiece 11 is exposed upward . 

        After performing the first holding step, th e 

cutting step is performed to form a cut groove divi ding 

the multilayer member 17.  FIG. 2B is a partially 

sectional side view for illustrating the cutting st ep.  

The cutting step may be performed by using the cutt ing 
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apparatus 2 used in the first holding step.  As sho wn in 

FIG. 2B, the cutting apparatus 2 further includes a  

cutting unit 8 provided above the chuck table 4. 

        The cutting unit 8 includes a spindle (not shown) 

having a rotation axis substantially perpendicular to the 

feeding direction in a horizontal plane.  An annula r 

cutting blade 10 is mounted on the spindle at one e nd 

thereof.  The cutting blade 10 is formed by dispers ing 

abrasive grains in a bond.  A rotational drive sour ce (not 

shown) such as a motor is connected to the other en d of 

the spindle.  Accordingly, the cutting blade 10 mou nted on 

one end of the spindle is rotated by a force applie d from 

the rotational drive source to the spindle. 

        The spindle is supported to a moving mechan ism (not 

shown).  The cutting blade 10 is movable both in an  

indexing direction (second horizontal direction) 

perpendicular to the feeding direction and in a ver tical 

direction, by operating this moving mechanism.  A p air of 

nozzles 12 are provided on both sides of the cuttin g 

blade 10.  That is, the cutting blade 10 is interpo sed 

between the pair of nozzles 12.  Each nozzle 12 fun ctions 

to supply a cutting fluid 14 containing an organic acid 

and an oxidizing agent to the cutting blade 10 and the 

workpiece 11. 
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        In the cutting step, the chuck table 4 of t he 

cutting apparatus 2 is rotated to align the directi on of 

extension of a target one of the division lines 13 with 

the feeding direction of the cutting apparatus 2.  Further, 

the chuck table 4 and the cutting unit 8 are relati vely 

moved to position the cutting blade 10 directly abo ve the 

extension of the target division line 13.  Thereaft er, the 

cutting blade 10 is lowered so that the lower end o f the 

cutting blade 10 becomes lower in level than the lo wer 

surface of the multilayer member 17.  By using a ca mera 

having sensitivity to infrared light, for example, the 

position of the target division line 13 can be reco gnized 

from the back side 11b of the workpiece 11. 

        Thereafter, the cutting blade 10 is rotated  and the 

chuck table 4 is moved in the feeding direction.  A t the 

same time, the cutting fluid 14 containing an organ ic 

acid and an oxidizing agent is supplied from the no zzles 

12 to the cutting blade 10 and the workpiece 11.  

Accordingly, the workpiece 11 is cut along the targ et 

division line 13 by the cutting blade 10 to thereby  form 

a cut groove 19a dividing the multilayer member 17 along 

the target division line 13.  That is, the cut groo ve 19a 

is formed along the target division line 13 so as t o 

divide the multilayer member 17 formed on the back side 
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11b of the workpiece 11. 

        According to this preferred embodiment, the  metal 

contained in the multilayer member 17 can be modifi ed by 

the organic acid contained in the cutting fluid 14,  

thereby suppressing the ductility of the metal.  Fu rther, 

the surface of the metal contained in the multilaye r 

member 17 can be easily oxidized by the oxidizing a gent 

contained in the cutting fluid 14.  As a result, th e 

ductility of the metal contained in the multilayer member 

17 can be sufficiently suppressed to thereby improv e the 

workability. 

        As the organic acid contained in the cuttin g fluid 

14, there can be used, for example, a compound that  has 

at least one carboxyl group and at least one amino group 

in its molecule.  In this case, it is preferable th at at 

least one of the amino group(s) is a secondary or 

tertiary amino group.  In addition, the compound us ed as 

the organic acid may have a substituent group. 

        As the organic acid, there can be used amin o acids.  

Examples of the amino acids usable here include gly cine, 

dihydroxyethylglycine, glycylglycine, hydroxyethylg lycine, 

N-methylglycine, β-alanine, L-alanine, L-2-aminobutyric 

acid, L-norvaline, L-valine, L-leucine, L-norleucin e, L-

alloisoleucine, L-isoleucine, L-phenylalanine, L-pr oline, 
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sarcosine, L-ornithine, L-lysine, taurine, L-serine , L-

threonine, L-allothreonine, L-homoserine, L-thyroxi ne, L-

tyrosine, 3,5-diiodo-L-tyrosine, β-(3,4-dihydroxyphenyl)-

L-alanine, 4-hydroxy-L-proline, L-cysteine, L-methi onine, 

L-ethionine, L-lanthionine, L-cystathionine, L-cyst ine, 

L-cystic acid, L-glutamic acid, L-aspartic acid, S-

(carboxymethyl)-L-cysteine, 4-aminobutyric acid, L-

asparagine, L-glutamine, azaserine, L-canavanine, L -

citrulline, L-arginine, δ-hydroxy-L-lysine, creatine, L-

kynurenine, L-histidine, 1-methyl-L-histidine, 3-me thyl-

L-histidine, L-tryptophane, actinomycin C1, ergothi oneine, 

apamin, angiotensin I, angiotensin II, antipain, et c.  

Among others, particularly preferred are glycine, L -

alanine, L-proline, L-histidine, L-lysine, and 

dihydroxyethylglycine. 

        Also, amino polyacids can be used as the or ganic 

acid.  Examples of the amino polyacids usable here include 

iminodiacetic acid, nitrilotriacetic acid, 

diethylenetriaminepentaacetic acid, 

ethylenediaminetetraacetic acid, 

hydroxyethyliminodiacetic acid, 

nitrilotrismethylenephosphonic acid, ethylenediamin e-

N,N,N’,N’-tetramethylenesulfonic acid, 1,2-

diaminopropanetetraacetic acid, glycol ether 
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diaminetetraacetic acid, 

transcyclohexanediaminetetraacetic acid, 

ethylenediamineorthohydroxyphenylacetic acid, 

ethylenediaminedisuccinic acid (SS isomer), β-

alaninediacetic acid, N-(2-carboxylatoethyl)-L-aspa rtic 

acid, N,N’-bis(2-hydroxybenzyl)ethylenediamine-N,N’ -

diacetic acid, etc. 

        Further, carboxylic acids can be used as th e 

organic acid.  Examples of the carboxylic acids usa ble 

here include saturated carboxylic acids such as for mic 

acid, glycolic acid, propionic acid, acetic acid, b utyric 

acid, valeric acid, hexanoic acid, oxalic acid, mal onic 

acid, glutaric acid, adipic acid, malic acid, succi nic 

acid, pimelic acid, mercaptoacetic acid, glyoxylic acid, 

chloroacetic acid, pyruvic acid, acetoacetic acid, etc., 

unsaturated carboxylic acids such as acrylic acid, 

methacrylic acid, crotonic acid, fumaric acid, male ic 

acid, mesaconic acid, citraconic acid, aconitic aci d, 

etc., and cyclic unsaturated carboxylic acids such as 

benzoic acids, toluic acid, phthalic acids, naphtho ic 

acids, pyromellitic acid, naphthalic acid, etc. 

        As the oxidizing agent contained in the cut ting 

fluid 14, there can be used, for example, hydrogen 

peroxide, peroxides, nitrates, iodates, periodates,  
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hypochlorites, chlorites, chlorates, perchlorates, 

persulfates, dichromates, permanganates, cerates, 

vanadates, ozonated water, silver(II) salts, iron(I II) 

salts, and their organic complex salts. 

        Besides, an anticorrosive may be mixed in t he 

cutting fluid 14.  Mixing of the anticorrosive make s it 

possible to prevent corrosion (elution) of the meta l 

included in the workpiece 11.  As the anticorrosive , there 

is preferably used a heterocyclic aromatic ring com pound 

which has at least three nitrogen atoms in its mole cule 

and has a fused ring structure or a heterocyclic ar omatic 

ring compound which has at least four nitrogen atom s in 

its molecule.  Further, the aromatic ring compound 

preferably includes a carboxyl group, sulfo group, 

hydroxyl group, or alkoxyl group.  Specific prefera ble 

examples of the aromatic ring compound include tetr azole 

derivatives, 1,2,3-triazole derivatives, and 1,2,4-

triazole derivatives. 

        Examples of the tetrazole derivatives usabl e as the 

anticorrosive include those which do not have a 

substituent group on the nitrogen atoms forming the  

tetrazole ring and which have, introduced into the 5-

position of the tetrazole, a substituent group sele cted 

from the group consisting of sulfo group, amino gro up, 
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carbamoyl group, carbonamide group, sulfamoyl group , and 

sulfonamide group, or an alkyl group substituted wi th at 

least one substituent group selected from the group  

consisting of hydroxyl group, carboxyl group, sulfo  group, 

amino group, carbamoyl group, carbonamide group, 

sulfamoyl group, and sulfonamide group. 

        Examples of the 1,2,3-triazole derivatives usable 

as the anticorrosive include those which do not hav e a 

substituent group on the nitrogen atoms forming the  

1,2,3-triazole ring and which have, introduced into  the 

4-position and/or 5-position of the 1,2,3-triazole,  a 

substituent group selected from the group consistin g of 

hydroxyl group, carboxyl group, sulfo group, amino group, 

carbamoyl group, carbonamide group, sulfamoyl group , and 

sulfonamide group, or an alkyl or aryl group substi tuted 

with at least one substituent group selected from t he 

group consisting of hydroxyl group, carboxyl group,  sulfo 

group, amino group, carbamoyl group, carbonamide gr oup, 

sulfamoyl group, and sulfonamide group. 

        Besides, examples of the 1,2,4-triazole der ivatives 

usable as the anticorrosive include those which do not 

have a substituent group on the nitrogen atoms form ing 

the 1,2,4-triazole ring and which have, introduced into 

the 2-position and/or 5-position of 1,2,4-triazole,  a 
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substituent group selected from the group consistin g of 

sulfo group, carbamoyl group, carbonamide group, 

sulfamoyl group, and sulfonamide group, or an alkyl  or 

aryl group substituted with at least one substituen t 

group selected from the group consisting of hydroxy l 

group, carboxyl group, sulfo group, amino group, 

carbamoyl group, carbonamide group, sulfamoyl group , and 

sulfonamide group. 

        The cutting operation along the target divi sion 

line 13 is similarly performed along all of the oth er 

division lines 13 to form a similar cut groove 19a along 

each division line 13, thus finishing the cutting s tep.  

As described above, the cutting step is performed a s 

supplying the cutting fluid 14 containing an organi c acid 

and an oxidizing agent to the workpiece 11.  Accord ingly, 

the metal contained in each multilayer member 17 ca n be 

modified by the cutting fluid 14 to thereby suppres s the 

ductility of the metal in cutting each multilayer m ember 

17.  As a result, even when the processing speed in  

processing the workpiece 11 is increased, the gener ation 

of burrs can be suppressed. 

        After performing the cutting step, the seco nd 

holding step is performed to hold the workpiece 11 on a 

chuck table (second holding table) of a laser proce ssing 



20 

apparatus.  FIG. 3A is a partially sectional side v iew for 

illustrating the second holding step.  The second h olding 

step may be performed by using a laser processing 

apparatus 22 shown in FIG. 3A.  The laser processin g 

apparatus 22 includes a chuck table (second holding  

table) 24 for holding the workpiece 11 under suctio n. 

        The chuck table 24 is connected to a rotati onal 

drive source (not shown) such as a motor.  Accordin gly, 

the chuck table 24 is adapted to be rotated about i ts 

axis substantially parallel to a vertical direction , by 

operating this rotational drive source.  Further, a  moving 

mechanism (not shown) is provided below the chuck t able 

24, so as to move the chuck table 24 both in a feed ing 

direction (first horizontal direction) and in an in dexing 

direction (second horizontal direction). 

        The chuck table 24 has an upper surface, a part of 

which is formed as a holding surface 24a for holdin g the 

workpiece 11 (the sheet 21) under suction.  The hol ding 

surface 24a is connected through a suction passage (not 

shown) to a vacuum source (not shown), in which the  

suction passage is formed inside the chuck table 24 .  

Accordingly, by applying a vacuum generated from th e 

vacuum source through the suction passage to the ho lding 

surface 24a, the workpiece 11 can be held on the ch uck 
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table 24 under suction.  Further, a plurality of cl amps 26 

for fixing the annular frame 23 are provided on the  outer 

circumference of the chuck table 24. 

        In the second holding step, the workpiece 1 1 

supported through the sheet 21 to the annular frame  23 is 

placed on the holding surface 24a of the chuck tabl e 24 

in the condition where the sheet 21 attached to the  front 

side 11a of the workpiece 11 is in contact with the  

holding surface 24a.  That is, the multilayer membe r 17 

formed on the back side 11b of the workpiece 11 is 

exposed in this condition.  Thereafter, the vacuum source 

is operated to apply a vacuum to the holding surfac e 24a 

of the chuck table 24.  Furthermore, the clamps 26 are 

operated to fix the annular frame 23.  Accordingly,  the 

workpiece 11 is held through the sheet 21 on the ho lding 

surface 24a of the chuck table 24 under suction in the 

condition where the multilayer member 17 formed on the 

back side 11b of the workpiece 11 is exposed upward , i.e., 

the bottom of each cut groove 19a is exposed upward . 

        After performing the second holding step, t he laser 

processing step is performed to apply a laser beam to the 

bottom of each cut groove 19a on the back side 11b of the 

workpiece 11, thereby fully cutting the workpiece 1 1 

along each division line 13, i.e., along each cut g roove 
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19a.  The laser processing step may be performed by  using 

the laser processing apparatus 22 used in the secon d 

holding step.  FIG. 3B is a partially sectional sid e view 

for illustrating the laser processing step.  As sho wn in 

FIG. 3B, the laser processing apparatus 22 further 

includes a laser applying unit 28 provided above th e 

chuck table 24. 

        The laser applying unit 28 functions to app ly and 

focus a pulsed laser beam 28a to a predetermined po sition, 

in which the pulsed laser beam 28a is previously 

oscillated from a laser oscillator (not shown).  Th e laser 

oscillator is so configured as to oscillate the pul sed 

laser beam 28a having an absorption wavelength to t he 

workpiece 11 (i.e., a wavelength absorbable by the 

workpiece 11, or a wavelength easy to absorb to the  

workpiece 11). 

        In the laser processing step, the chuck tab le 24 of 

the laser processing apparatus 22 is rotated to ali gn the 

direction of extension of a target one of the cut g rooves 

19a (i.e., the division lines 13) with the feeding 

direction of the laser processing apparatus 22.  Fu rther, 

the chuck table 24 is moved to position the laser 

applying unit 28 directly above the extension of th e 

target cut groove 19a. 
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        Thereafter, as shown in FIG. 3B, the laser beam 28a 

is applied from the laser applying unit 28 to the b ottom 

of the target cut groove 19a on the back side 11b o f the 

workpiece 11, and at the same time the chuck table 24 is 

moved in the feeding direction.  In this preferred 

embodiment, the laser beam 28a is focused on the bo ttom 

of the target cut groove 19a, on the front side 11a  of 

the workpiece 11, or inside the workpiece 11. 

        Accordingly, the laser beam 28a can be appl ied 

along the target cut groove 19a to thereby form a k erf 

(slit) 19b fully cutting the workpiece 11.  That is , the 

kerf 19b has a depth reaching the front side 11a of  the 

workpiece 11.  The laser processing operation along  the 

target cut groove 19a is similarly performed along all of 

the other cut grooves 19a to form a similar kerf 19 b 

along each cut groove 19a.  As a result, the workpi ece 11 

is divided into a plurality of chips, thus finishin g the 

laser processing step. 

        In the processing method according to this 

preferred embodiment described above, the cutting f luid 

14 containing an organic acid and an oxidizing agen t is 

supplied to the workpiece 11 in performing the cutt ing 

step of forming each cut groove 19a dividing the 

multilayer member 17 containing metal.  Accordingly , the 
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metal contained in the multilayer member 17 can be 

modified by the organic acid and the oxidizing agen t 

contained in the cutting fluid 14 to thereby suppre ss the 

ductility of the metal in cutting the multilayer me mber 

17.  As a result, even when the processing speed in  

processing the workpiece 11 is increased, the gener ation 

of burrs can be suppressed.  In other words, the 

processing speed can be increased with the processi ng 

quality maintained. 

        The present invention is not limited to the  above 

preferred embodiment, but various modifications may  be 

made.  For example, while the laser processing step  in the 

above preferred embodiment is realized by performin g 

ablation using the laser beam 28a having an absorpt ion 

wavelength to the workpiece 11 to thereby cut (divi de) 

the workpiece 11, any other methods may be adopted to 

process the workpiece 11. 

        FIG. 4 is a partially sectional side view f or 

illustrating a modification of the laser processing  step.  

As shown in FIG. 4, the laser processing step accor ding 

to the modification is performed by using a laser 

processing apparatus 22 similar to that used in the  above 

preferred embodiment.  The laser processing apparat us 22 

shown in FIG. 4 includes a laser applying unit 28 f or 
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applying a pulsed laser beam 28b having a transmiss ion 

wavelength to the workpiece 11 (i.e., a wavelength 

transmittable through the workpiece 11, or a wavele ngth 

hard to absorb to the workpiece 11).  The pulsed la ser 

beam 28b is applied and focused to a predetermined 

position. 

        In the laser processing step according to t his 

modification, the chuck table 24 is rotated to alig n the 

direction of extension of a target one of the cut g rooves 

19a (i.e., the division lines 13) with the feeding 

direction of the laser processing apparatus 22.  Fu rther, 

the chuck table 24 is moved to position the laser 

applying unit 28 directly above the extension of th e 

target cut groove 19a. 

        Thereafter, as shown in FIG. 4, the laser b eam 28b 

is applied from the laser applying unit 28 to the b ottom 

of the target cut groove 19a on the back side 11b o f the 

workpiece 11, and at the same time the chuck table 24 is 

moved in the feeding direction.  In this modificati on, the 

laser beam 28b is focused inside the workpiece 11 a t a 

given depth from the bottom of the target cut groov e 19a 

on the back side 11b of the workpiece 11. 

        Accordingly, the laser beam 28b having a 

transmission wavelength to the workpiece 11 can be 
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applied along the target cut groove 19a to thereby modify 

the inside of the workpiece 11 by multiphoton absor ption.  

As a result, a modified layer 19c is formed as a di vision 

start point inside the workpiece 11 at a given dept h 

along the target cut groove 19a as shown in FIG. 4.  

        The laser processing operation along the ta rget cut 

groove 19a is similarly performed along all of the other 

cut grooves 19a, i.e., all of the other division li nes 13 

to form a similar modified layer 19c along each cut  

groove 19a, thus finishing the laser processing ste p 

according to this modification.  The modified layer  19c 

may be formed under such conditions that a crack is  

formed between the modified layer 19c and the botto m of 

each cut groove 19a or between the modified layer 1 9c and 

the front side 11a of the workpiece 11.  Further, a  

plurality of modified layers 19c may be formed at 

different depths along each division line 13. 

        After performing the laser processing step 

according to this modification, a dividing step is 

preferably performed to divide the workpiece 11 alo ng 

each modified layer 19c.  FIGS. 5A and 5B are parti ally 

sectional side views for illustrating the dividing step.  

The dividing step may be performed by using an expa nding 

apparatus 32 shown in FIGS. 5A and 5B.  As shown in  FIGS. 
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5A and 5B, the expanding apparatus 32 includes a su pport 

structure 34 for supporting the workpiece 11 and a 

cylindrical expanding drum 36. 

        The support structure 34 includes an annula r 

support table 38 having a circular opening as viewe d in 

plan.  The support table 38 has an upper surface fo r 

mounting the annular frame 23.  A plurality of clam ps 40 

for fixing the annular frame 23 are provided on the  outer 

circumference of the support table 38.  The support  table 

38 is supported by a plurality of vertically moving  

mechanisms 42 such as air cylinders for vertically moving 

the support structure 34. 

        Each vertically moving mechanism 42 include s a 

cylinder case 44 fixed at its lower end to a base ( not 

shown) and a piston rod 46 operatively inserted in the 

cylinder case 44.  The support table 38 is fixed to  the 

upper end of each piston rod 46.  Accordingly, by 

operating each vertically moving mechanism 42 to 

vertically move each piston rod 46, the support str ucture 

34 can be vertically moved. 

        The expanding drum 36 is provided in the op ening of 

the support table 38.  The expanding drum 36 has an  inner 

diameter larger than the diameter of the workpiece 11 and 

has an outer diameter smaller than the inner diamet er of 
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the annular frame 23 and also smaller than the inne r 

diameter of the support table 38, i.e., the diamete r of 

the opening of the support table 38. 

        In the dividing step, the height of the upp er 

surface of the support table 38 is set equal to the  

height of the upper end of the expanding drum 36 as  shown 

in FIG. 5A.  In this condition, the annular frame 2 3 is 

mounted through the sheet 21 on the upper surface o f the 

support table 38 and is then fixed by the clamps 40  as 

shown in FIG. 5A.  Accordingly, the upper end of th e 

expanding drum 36 comes into contact with the sheet  21 in 

an annular area between the workpiece 11 and the an nular 

frame 23. 

        Thereafter, as shown in FIG. 5B, the vertic ally 

moving mechanisms 42 are operated to lower the supp ort 

structure 34.  Accordingly, the height of the upper  

surface of the support table 38 becomes lower than the 

height of the upper end of the expanding drum 36.  As a 

result, the expanding drum 36 is relatively raised from 

the support table 38, so that the sheet 21 having 

stretchability is pushed up by the expanding drum 3 6 and 

accordingly expanded radially.  When the sheet 21 i s 

expanded radially, a force (radial force) having a 

direction of expanding the sheet 21 is applied to t he 
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workpiece 11.  Accordingly, the workpiece 11 is div ided 

along each modified layer 19c as a division start p oint 

to obtain a plurality of chips. 

        While the sheet attaching step is performed  before 

performing the first holding step in the above pref erred 

embodiment, the sheet attaching step may be perform ed 

before performing the second holding step (before 

performing the laser processing step). 

        Further, while the laser beam is applied to  the 

back side 11b of the workpiece 11 in the laser proc essing 

step according to the above preferred embodiment an d the 

modification, the laser beam may be applied to the front 

side 11a of the workpiece 11.  In this case, the ba ck side 

11b of the workpiece 11 is held on the chuck table 24 in 

the second holding step.  Accordingly, before perfo rming 

the second holding step, it is preferable to peel t he 

sheet 21 from the front side 11a of the workpiece 1 1 and 

next attach another sheet (protective member) to th e back 

side 11b (the multilayer member 17) of the workpiec e 11. 

        Further, while the cutting fluid 14 is supp lied 

from the pair of nozzles 12 located on both sides o f the 

cutting blade 10 in the cutting step, any nozzle me ans 

capable of supplying the cutting fluid 14 may be ad opted 

in the present invention.  FIG. 6 is a side view of  a 
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cutting unit 8A including such nozzle means capable  of 

supplying the cutting fluid 14 according to a 

modification.  As shown in FIG. 6, the cutting unit  8A 

includes a nozzle (shower nozzle) 16 for supplying the 

cutting fluid 14, in addition to the cutting blade 10 and 

the pair of nozzles 12.  The nozzle 16 is located o n the 

front side (or the rear side) of the cutting blade 10 in 

its cutting direction (feeding direction). 

        By supplying the cutting fluid 14 from the nozzle 

16, the cutting fluid 14 can be easily supplied to each 

cut groove 19a, so that the metal contained in the 

multilayer member 17 can be modified effectively by  the 

cutting fluid 14.  In particular, the nozzle openin g of 

the nozzle 16 is preferably directed obliquely down ward 

(e.g., toward the work position where the cutting b lade 

10 cuts the workpiece) as shown in FIG. 6.  With th is 

configuration, the cutting fluid 14 can be more sup plied 

to each cut groove 19a, so that the metal contained  in 

the multilayer member 17 can be modified more effec tively 

by the cutting fluid 14.  While the pair of nozzles  12 and 

the nozzle 16 are used to supply the cutting fluid 14 in 

the modification shown in FIG. 6, only the nozzle 1 6 may 

be used to supply the cutting fluid 14. 

        The present invention is not limited to the  details 
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of the above described preferred embodiment.  The s cope of 

the invention is defined by the appended claims and  all 

changes and modifications as fall within the equiva lence 

of the scope of the claims are therefore to be embr aced 

by the invention. 
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WHAT IS CLAIMED IS: 

        1.  A processing method for processing a pl ate-

shaped workpiece having a division line on the fron t side 

and a multilayer member containing metal formed on the 

back side, said processing method comprising: 

        a holding step of holding the front side of  said 

workpiece on a holding table in the condition where  said 

multilayer member formed on the back side of said 

workpiece is exposed; 

        a cutting step of cutting said workpiece al ong said 

division line by using a cutting blade after perfor ming 

said holding step, thereby forming a cut groove div iding 

said multilayer member; and 

        a laser processing step of applying a laser  beam to 

said workpiece along said cut groove after performi ng 

said cutting step; 

        said cutting step including the step of sup plying a 

cutting fluid containing an organic acid and an oxi dizing 

agent to said workpiece. 

        2.  The processing method according to clai m 1, 

wherein said laser processing step includes the ste p of 

applying a laser beam having an absorption waveleng th to 

said workpiece along said cut groove to thereby ful ly cut 

said workpiece along said cut groove. 
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        3.  The processing method according to clai m 1, 

wherein said laser processing step includes the ste p of 

applying a laser beam having a transmission wavelen gth to 

said workpiece along said cut groove to thereby for m a 

modified layer inside said workpiece along said cut  

groove; 

        said processing method further comprising a  

dividing step of dividing said workpiece along said  

modified layer after performing said laser processi ng 

step. 

        4.  The processing method according to clai m 1, 

wherein said laser beam is applied to the back side  of 

said workpiece in said laser processing step; 

        said processing method further comprising a  sheet 

attaching step of attaching a sheet to the front si de of 

said workpiece before performing said laser process ing 

step. 


