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METHOD OF PROCESSING WORKPIECE 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a method o f 

processing a workpiece having a plurality of inters ecting 

projected dicing lines set thereon and a body of me tal 

disposed in superposed relation to the projected di cing 

lines. 

Description of the Related Art 

        There is known a cutting apparatus for cutt ing 

workpieces such as semiconductor wafers, packaged 

substrates, ceramics substrates, glass substrates, etc. 

accurately with an annular cutting blade.  In the c utting 

apparatus, the cutting blade is rotatably supported  on a 

spindle.  The cutting blade is rotated about its ow n axis 

and moved to cut into a workpiece to cut the workpi ece.  

The workpiece has a grid of intersecting projected dicing 

lines on a face side thereof that demarcate the fac e side 

into a plurality of areas where devices such as 

integrated circuits (ICs), large-scale integration (LSI) 

circuits, etc. are formed.  When the workpiece is c ut 

along the projected dicing lines, it is divided int o a 

plurality of chips having the devices disposed ther eon, 
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hereinafter referred to as device chips. 

        Prior to being cut, the workpiece may have a layer 

containing metal as a material of the devices, wiri ng, or 

test element group (TEG), and the layer may be disp osed 

at positions superposed on the projected dicing lin es.  In 

case the layer is disposed at positions superposed on the 

projected dicing lines, the cutting blade cuts the layer 

when it cuts the workpiece.  When the cutting blade  cuts 

the layer in cutting the workpiece, the metal conta ined 

in the layer is elongated by the rotating cutting b lade, 

tending to give rise to protrusions, hereinafter re ferred 

to as metal burrs extending from the layer containi ng the 

metal due to contact with the cutting blade.  If th e metal 

burrs are formed, they may contact another nearby l ayer 

containing metal, possibly causing a short circuit,  or 

they may come off, possibly damaging device chips.  

Furthermore, if metal burrs remain on device chips that 

have been formed, then problems such as a bonding f ailure 

may occur when the device chips are installed on gi ven 

objects. 

        Accordingly, it is necessary to remove such  metal 

burrs.  There has been proposed a technology for re moving 

metal burrs from a workpiece by moving a rotating c utting 

blade again through a cut groove that has been form ed in 
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the workpiece by the cutting blade.  Particularly i n the 

vicinity of an intersection of projected dicing lin es, 

when the cutting blade is moved through one of the 

projected dicing lines, produced metal burrs tend t o be 

deformed toward the other projected dicing line so as to 

avoid the cutting blade.  Therefore, it is not easy  to 

remove the metal burrs.  There has also been propos ed a 

technology for removing metal burrs in the vicinity  of an 

intersection of projected dicing lines (see Japanes e 

Patent Laid-Open No. 2006-41261). 

 

SUMMARY OF THE INVENTION 

        However, there are cases where even the lat ter 

proposed technology fails to fully remove metal bur rs in 

the vicinity of an intersection of projected dicing  lines.  

Metal burrs are malleable.  When the cutting blade is 

moved through one of the projected dicing lines acr oss 

the intersection, the metal burrs are elongated tow ard 

the other projected dicing line, and some of the me tal 

burrs are liable to remain in the vicinity of the 

intersection. 

        It is therefore an object of the present in vention 

to provide a method of processing a workpiece with a grid 

of intersection projected dicing lines thereon to e asily 
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remove metal burrs that have been produced in the 

vicinity of an intersection of projected dicing lin es 

when the workpiece is cut by a cutting blade along the 

projected dicing lines. 

        In accordance with an aspect of the present  

invention, there is provided a method of processing  a 

workpiece with a rotating annular cutting blade, th e 

workpiece having projected dicing lines set thereon  which 

include a plurality of first projected dicing lines  

extending in a first direction and a plurality of s econd 

projected dicing lines extending in a second direct ion 

that lies transversely to the first direction, the 

workpiece also having a body of metal disposed in 

superposed relation to the projected dicing lines.  The 

processing method includes: a tape sticking step of  

sticking a tape to the workpiece; after the tape st icking 

step is carried out, a holding step of holding the 

workpiece on a holding table with the tape interpos ed 

therebetween; after the holding step is carried out , a 

first cutting step of cutting the workpiece along t he 

first projected dicing lines with the cutting blade  while 

cutting into the tape, thereby to form first cut gr ooves 

in the workpiece; after the first cutting step is c arried 

out, a second cutting step of cutting the workpiece  along 
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the second projected dicing lines with the cutting blade 

while cutting into the tape, thereby to form second  cut 

grooves in the workpiece; after the second cutting step 

is carried out, a first metal burr removing step of  

moving the cutting blade through the first cut groo ves 

while the cutting blade is positioned at such a hei ght 

that a lowermost end of the cutting blade is lower than 

an upper end of the body of metal, thereby to remov e 

metal burrs from the first cut grooves; and after t he 

second cutting step is carried out, a second metal burr 

removing step of moving the cutting blade through t he 

second cut grooves while the cutting blade is posit ioned 

at such a height that the lowermost end of the cutt ing 

blade is lower than the upper end of the body of me tal, 

thereby to remove metal burrs from the second cut g rooves.  

A liquid containing an organic acid and an oxidizin g 

agent is supplied to the workpiece in the first met al 

burr removing step and the second metal burr removi ng 

step. 

        Preferably, the processing method further i ncludes: 

after the first metal burr removing step and the se cond 

metal burr removing step are carried out, a first t ape 

burr removing step of moving the cutting blade thro ugh 

the first cut grooves thereby to remove tape burrs 
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produced from the tape; and after the first metal b urr 

removing step and the second metal burr removing st ep are 

carried out, a second tape burr removing step of mo ving 

the cutting blade through the second cut grooves th ereby 

to remove tape burrs produced from the tape.  In th e first 

cutting step, the second cutting step, the first me tal 

burr removing step, and the second metal burr remov ing 

step, a direction in which a lowermost end of the c utting 

blade upon rotation thereof is in agreement with a 

direction in which the workpiece is fed.  In the fi rst 

tape burr removing step and the second tape burr re moving 

step, the direction in which the lowermost end of t he 

cutting blade upon rotation thereof is opposite the  

direction in which the workpiece is fed. 

        Further preferably, the workpiece may be fe d at a 

higher rate in the first metal burr removing step a nd the 

second metal burr removing step, than in the first 

cutting step and the second cutting step.  A liquid  

containing an organic acid and an oxidizing agent i s 

supplied to the workpiece in the first cutting step  and 

the second cutting step. 

        When the first cutting step of cutting the 

workpiece along the first projected dicing lines th ereby 

to form first cut grooves in the workpiece and the second 
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cutting step of cutting the workpiece along the sec ond 

projected dicing lines thereby to form second cut g rooves 

in the workpiece are carried out, metal burrs are 

produced from a layer containing metal disposed in 

superposed relation to the projected dicing lines.  It is 

not easy to remove metal burrs that occur in the vi cinity 

of intersections of the first projected dicing line s 

extending in the first direction and the second pro jected 

dicing lines extending in the second direction.  Ac cording 

to the aspect of the present invention, after the 

workpiece is cut by the cutting blade, the cutting blade 

is moved through the cut grooves formed in the work piece 

while a liquid containing an organic acid and an 

oxidizing agent is being supplied to the workpiece.   The 

organic acid contained in the liquid modifies the m etal 

of the metal burrs to make themselves less malleabl e, and 

the oxidizing agent contained in the liquid changes  the 

quality of films on the surfaces of the metal burrs  to 

make the metal burrs lose malleability.  Since the metal 

burrs become less liable to extend, when the cuttin g 

blade is moved through the cut grooves, the metal b urrs 

that occur in the intersections can appropriately b e 

removed therefrom. 

        The above and other objects, features and 
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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. 1 is a perspective view schematically showing 

a tape sticking step; 

        FIG. 2A is a cross-sectional view schematic ally 

showing a holding step; 

        FIG. 2B is a cross-sectional view schematic ally 

showing a first cutting step and a second cutting s tep; 

        FIG. 3A is a cross-sectional view schematic ally 

showing a first metal burr removing step and a seco nd 

metal burr removing step; and 

        FIG. 3B is a cross-sectional view schematic ally 

showing a first tape burr removing step and a secon d tape 

burr removing step. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        First, a workpiece to be processed by a met hod of 

processing a workpiece according to an embodiment o f the 
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present invention will be described below.  The wor kpiece 

is a package substrate having a plurality of device s such 

as ICs, LSI circuits, etc., which are covered with a 

sealing resin.  Alternatively, the workpiece may be  a 

semiconductor wafer made of silicon, sapphire, or t he 

like, for example, or may be a substrate made of gl ass, 

quartz, resin, or the like.  FIG. 1 shows in perspe ctive a 

package substrate as a workpiece 1 in its upper sec tion.  

The workpiece 1 has a plurality of projected dicing  lines 

3, also referred to as streets, set on a surface th ereof 

which include a plurality of first projected dicing  lines 

3a extending along a first direction 3c and a plura lity 

of second projected dicing lines 3b extending along  a 

second direction 3d that lies transversely to the f irst 

direction 3c.  The projected dicing lines 3 demarca te the 

surface of the workpiece 1 into a plurality of area s in 

which devices 5 such as ICs, LSI circuits, etc. are  

formed.  The workpiece 1 is cut and divided along t he 

projected dicing lines 3 into individual device chi ps 

that carry the devices 5 thereon. 

        The workpiece 1 also includes a layer 5a co ntaining 

metal substantially centrally therein in a thicknes swise 

direction thereof.  The layer 5a containing metal m ay be a 

wiring layer, for example.  Alternatively, the laye r 5a 
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containing metal may be incorporated in the devices  5, 

test element group (TEG), or the like.  If the laye r 5a 

containing metal is formed in superposed relation t o the 

projected dicing lines 3, then when the workpiece 1  is 

cut along the projected dicing lines 3, metal burrs  are 

produced which extend from the layer 5a containing metal. 

        In the method of processing a workpiece acc ording 

to the present embodiment, a tape is stuck to the 

workpiece 1.  The tape will be described below with  

reference to FIG. 1.  FIG. 1 schematically shows in  

perspective a tape 7 applied to a frame 9 made of m etal 

or the like in its lower section.  The tape 7 has a  

function to protect the workpiece 1 against shocks 

imposed during various steps to prevent the workpie ce 1 

from being damaged while the method of processing a  

workpiece according to the present embodiment is be ing 

performed on the workpiece 1.  The tape 7 applied t o the 

frame 9 also makes it easy to transport the workpie ce 1.  

The tape 7 may not be applied to the frame 9, and t he 

tape 7 not applied to the frame 9 may be of the sam e size 

as the workpiece 1 and may be stuck to the workpiec e 1.  

The tape 7 has a flexible film-like base and a glue  layer 

(adhesive layer) formed on one surface of the base.   The 

base may be made of polyolefin (PO), polyethylene 
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terephthalate (PET), polyvinyl chloride, polystyren e, or 

the like, for example.  The glue layer (adhesive la yer) 

may be made of silicone rubber, acrylic material, e poxy 

material, or the like, for example. 

        A cutting apparatus used in the method of 

processing a workpiece according to the present 

embodiment will be described below with reference t o FIG. 

2B.  FIG. 2B schematically shows the cutting appara tus, 

denoted by 2.  The cutting apparatus 2 includes a h olding 

table 4, also referred to as chuck table, for holdi ng the 

workpiece 1 thereon and a cutting unit 6 for cuttin g the 

workpiece 1 held on the holding table 4.  The holdi ng 

table 4 has a porous member, not shown, on its uppe r 

surface.  The porous member has an upper surface se rving 

as a holding surface 4a for holding the workpiece 1  

thereon.  The holding table 4 has a suction channel  

defined therein which has one end connected to a su ction 

source, not shown, in the holding table 4, and anot her 

end connected to the porous material.  A plurality of 

clamps 4b for gripping the frame 9 are mounted on a n 

outer circumferential surface of the holding table 4.  The 

workpiece 1 is placed on the holding surface 4a wit h the 

tape 7 interposed therebetween, and the frame 9 att ached 

to the tape 7 is fixed in place by the clamps 4b.  The 
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workpiece 1 is held under suction on the holding ta ble 4 

when a negative pressure produced by the suction so urce 

is applied through the pores in the porous member t o the 

workpiece 1. 

        The cutting apparatus 2 has a processing-fe ed 

mechanism, not shown, powered by a stepping motor o r the 

like, for moving the holding table 4 in a processin g-feed 

direction, e.g., the direction indicated by the arr ow 18a 

in FIG. 2B, of the cutting apparatus 2.  For cuttin g the 

workpiece 1, the processing-feed mechanism moves th e 

holding table 4 in the direction indicated by the a rrow 

18a thereby to processing-feed the workpiece 1.  Th e 

cutting apparatus 2 also has an indexing-feed mecha nism, 

not shown, powered by a stepping motor or the like,  for 

moving the holding table 4 in an indexing-feed dire ction, 

not shown, of the cutting apparatus 2.  The holding  table 

4 is also rotatable about an axis substantially 

perpendicular to the holding surface 4a.  When the holding 

table 4 is rotated about the axis, the processing-f eed 

direction for the workpiece 1 is changed. 

        The cutting unit 6 includes a rotatably sup ported 

spindle and a cutting blade 8 that is rotatable abo ut its 

own axis by the spindle.  The cutting blade 8 is a washer-

type blade, for example, in the form of an annular 
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grinding stone made of abrasive grains bound by met al or 

resin.  The cutting blade 8 has a through hole defi ned 

centrally therein.  The cutting blade 8 is sandwich ed 

between a front flange and a rear flange and fixedl y 

mounted on a tip end of the spindle.  The cutting b lade 8 

is surrounded by a blade cover 10 to which there ar e 

fixed a pair of cutting fluid supply nozzles 12 dis posed 

respectively on the face and reverse sides of the c utting 

blade 8.  The blade cover 10 also has a cutting flu id 

ejection port 14 defined therein which is open to a n 

outer circumferential surface of the annular cuttin g 

blade 8 and directed toward the cutting blade 8.  T he 

cutting fluid supply nozzles 12 and the cutting flu id 

ejection port 14 are connected to respective ends o f 

cutting fluid supply pipes (cutting fluid supply 

passages) 16a and 16b, whose other ends are connect ed to 

a cutting fluid supply source, not shown. 

        For cutting the workpiece 1 with the cuttin g blade 

8, the cutting fluid supply nozzles 12 and the cutt ing 

fluid ejection port 14 supply a cutting fluid to th e 

cutting blade 8 that is rotating about its axis.  T he 

cutting fluid is then supplied to a processing poin t on 

the workpiece 1 where the cutting blade 8 is kept i n 

contact with the workpiece 1.  The cutting fluid is  a 
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liquid containing an organic acid and an oxidizing agent, 

or pure water, or the like.  The cutting fluid can be 

supplied to the workpiece 1 at times other than whe n the 

workpiece 1 is cut by the cutting blade 8.  As the organic 

acid referred to above, there can be used a compoun d 

having at least one carboxyl group and at least one  amino 

group in its molecule.  At least one of the amino g roup(s) 

should preferably be a secondary or tertiary amino group.  

In addition, the compound used as the organic acid may 

have a substituent group. 

        Amino acids that can be used as the organic  acid 

include glycine, dihydroxyethylglycine, glycylglyci ne, 

hydroxyethylglycine, N-methylglycine, β-alanine, L-

alanine, L-2-aminobutyric acid, L-norvaline, L-vali ne, L-

leucine, L-norleucine, L-alloisoleucine, L-isoleuci ne, L-

phenylalanine, L-proline, sarcosine, L-ornithine, L -

lysine, taurine, L-serine, L-threonine, L-allothreo nine, 

L-homoserine, L-thyroxine, L-tyrosine, 3,5-diiodo-L -

tyrosine, β-(3,4-dihydroxyphenyl)-L-alanine, 4-hydroxy-L-

proline, L-cysteine, L-methionine, L-ethionine, L-

lanthionine, L-cystathionine, L-cystine, L-cystic a cid, 

L-glutamic acid, L-aspartic acid, S-(carboxymethyl) -L-

cysteine, 4-aminobutyric acid, L-asparagine, L-glut amine, 

azaserine, L-canavanine, L-citrulline, L-arginine, δ-
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hydroxy-L-lysine, creatine, L-kynurenine, L-histidi ne, 1-

methyl-L-histidine, 3-methyl-L-histidine, L-tryptop hane, 

actinomycin C1, ergothioneine, apamin, angiotensin I, 

angiotensin II, antipain, etc.  Among others, parti cularly 

preferred are glycine, L-alanine, L-proline, L-hist idine, 

L-lysine, and dihydroxyethylglycine. 

        Furthermore, amino polyacids that can be us ed as 

the organic acid include iminodiacetic acid, 

nitrilotriacetic acid, diethylenetriaminepentaaceti c acid, 

ethylenediaminetetraacetic acid, 

hydroxyethyliminodiacetic acid, 

nitrilotrismethylenephosphonic acid, ethylenediamin e-

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

diaminopropanetetraacetic acid, glycol ether 

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. 

        Moreover, carboxylic acids that can be used  as the 

organic acid include saturated carboxylic acids suc h as 

formic acid, glycolic acid, propionic acid, acetic acid, 
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butyric acid, valeric acid, hexanoic acid, oxalic a cid, 

malonic acid, glutaric acid, adipic acid, malic aci d, 

succinic acid, pimelic acid, mercaptoacetic acid, 

glyoxylic acid, chloroacetic acid, pyruvic acid, 

acetoacetic acid, glutaric acid, etc., unsaturated 

carboxylic acids such as acrylic acid, methacrylic acid, 

crotonic acid, fumaric acid, maleic acid, mesaconic  acid, 

citraconic acid, aconitic acid, etc., and cyclic 

unsaturated carboxylic acids such as benzoic acid, toluic 

acid, phthalic acid, naphthoic acid, pyromellitic a cid, 

naphthalic acid, etc.  As the oxidizing agent conta ined in 

the cutting fluid, there can be used, for example, 

hydrogen peroxide, peroxides, nitrates, iodates, 

periodates, hypochlorites, chlorites, chlorates, 

perchlorates, persulfates, dichromates, permanganat e, 

cerates, vanadates, ozonated water, silver(II) salt s, 

iron(III) salts, and their organic complex salts. 

        The method of processing a workpiece, also referred 

to as processing method, according to the present 

embodiment will be described below.  The processing  method 

is performed using the cutting apparatus 2.  In the  

processing method, the tape 7 is stuck to the workp iece 1, 

and the workpiece 1 is held on the holding table 4 with 

the tape 7 interposed therebetween.  Thereafter, th e 
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cutting blade 8 cuts the workpiece 1 along the proj ected 

dicing lines 3, forming cut grooves in the workpiec e 1.  

The cutting blade 8 is moved through the cut groove s, 

removing metal burrs.  The steps of the processing method 

will be described in detail below.  In the processi ng 

method according to the present embodiment, a tape 

sticking step is carried out first.  The tape stick ing 

step will be described below with reference to FIG.  1.  

FIG. 1 is a perspective view schematically showing the 

tape sticking step.  In the tape sticking step, the  

workpiece 1 with its reverse side 1b facing downwar dly is 

lowered from above the tape 7 that has been applied  to 

the frame 9 with its adhesive surface (glue layer) facing 

upwardly.  Then, the tape 7 is stuck to the workpie ce 1. 

        After the tape sticking step is carried out , a 

holding step is carried out.  FIG. 2A is a cross-se ctional 

view schematically showing the holding step.  FIG. 2A 

schematically shows the frame 9, the tape 7, and th e 

workpiece 1 in cross section.  In the holding step,  the 

workpiece 1 is placed on the holding surface 4a of the 

holding table 4 with the tape 7 interposed therebet ween, 

and the frame 9 is fixed in place by the clamps 4b.   Then, 

the suction source in the holding table 4 is actuat ed to 

apply a negative pressure through the suction chann el in 
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the holding table 4 and the pores in the porous mem ber to 

the workpiece 1, thereby holding the workpiece 1 un der 

suction on the holding table 4. 

        The holding step is followed by a first cut ting 

step to cut the workpiece 1 along the first project ed 

dicing lines 3a to form first cut grooves in the 

workpiece 1 along the first projected dicing lines 3a.  In 

the first cutting step, first, the holding table 4 is 

moved so that the cutting blade 8 can cut the workp iece 1 

along the first projected dicing lines 3a.  Specifi cally, 

the cutting blade 8 is positioned above an extensio n of 

one of the first projected dicing lines 3a.  Then, the 

cutting blade 8 is lowered to a height at which it can 

cut into the tape 7 so that the cutting blade 8 can  

divide the workpiece 1 along the first projected di cing 

line 3a.  At the same time, the spindle is rotated about 

its own axis to start rotating the cutting blade 8,  and 

the cutting fluid supply nozzles 12 and the cutting  fluid 

ejection port 14 supply the cutting fluid to the cu tting 

blade 8.  The cutting fluid is a liquid containing an 

organic acid and an oxidizing agent, or pure water.  

        Then, the holding table 4 is moved to proce ssing-

feed the workpiece 1, and the rotating cutting blad e 8 is 

brought into contact with the workpiece 1, starting  to 



19 

perform a cutting process to cut the workpiece 1.  The 

cutting blade 8 cuts the workpiece 1 along the firs t 

projected dicing line 3a, forming a first cut groov e in 

the workpiece 1 along the first projected dicing li ne 3a, 

whereupon the workpiece 1 is divided.  After the wo rkpiece 

1 has been cut along the first projected dicing lin e 3a, 

the cutting blade 8 is lifted, and the workpiece 1 is 

indexing-fed to bring a next one of the first proje cted 

dicing lines 3a into alignment with the cutting bla de 8.  

The cutting blade 8 then cuts the workpiece 1 along  the 

next first projected dicing line 3a in the manner 

described above.  The above cutting process is repe ated to 

cut the workpiece 1 along all the first projected d icing 

lines 3a that extend along the first direction 3c, 

forming cut grooves in the workpiece 1 along all th e 

first projected dicing lines 3a, whereupon the firs t 

cutting step is completed. 

        The first cutting step is followed by a sec ond 

cutting step to cut the workpiece 1 along the secon d 

projected dicing lines 3b to form second cut groove s in 

the workpiece 1 along the second projected dicing l ines 

3b.  In the second cutting step, first, the holding  table 

4 is turned about the axis substantially perpendicu lar to 

the holding surface 4a, changing the processing-fee d 
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direction for the workpiece 1 to a direction along the 

second direction 3d.  Then, the cutting blade 8 cut s the 

workpiece 1 along all the second projected dicing l ines 

3b extending along the second direction 3d in the s ame 

manner as with the first cutting step.  Now, second  cut 

grooves are formed in the workpiece 1 along all the  

second projected dicing lines 3b.  When the first c utting 

step and the second cutting step are thus carried o ut, 

the layer 5a containing metal disposed in superpose d 

relation to the projected dicing lines 3 is cut by the 

cutting blade 8.  When the layer 5a containing meta l is 

cut by the cutting blade 8, metal burrs extending f rom 

the layer 5a containing metal are produced and may cause 

various problems. 

        In the first cutting step and the second cu tting 

step, if a liquid containing an organic acid and an  

oxidizing agent is used as the cutting fluid, then it can 

restrain the occurrence of metal burrs extending in  

thicknesswise directions of the workpiece 1.  Howev er, 

there are cases in which metal burrs may be produce d from 

the layer 5a containing metal even if a liquid cont aining 

an organic acid and an oxidizing agent is used as t he 

cutting fluid.  The metal burrs have a tendency to extend 

longer as the processing-feed rate for the workpiec e 1 is 
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higher.  If water is used as the cutting fluid, for  

example, the cutting process needs to be performed at a 

processing-feed rate of 5 mm/second or lower.  Mean while, 

if a liquid containing an organic acid and an oxidi zing 

agent is used as the cutting fluid, then as metal b urrs 

are prevented from extending, the cutting process c an be 

performed at a processing-feed rate of approximatel y 100 

mm/second for increased processing efficiency. 

        The second cutting step is followed by a fi rst 

metal burr removing step to remove metal burrs prod uced 

in the first cut grooves by moving the cutting blad e 8 

through the first cut grooves.  In the first metal burr 

removing step, the cutting blade 8 is positioned at  such 

a height that the lowermost end of the cutting blad e 8 is 

lower than the layer 5a containing metal.  Then, th e 

cutting blade 8 is moved through the first cut groo ves to 

remove the metal burrs therefrom.  The second cutti ng step 

is also followed by a second metal burr removing st ep to 

remove metal burrs produced in the second cut groov es by 

moving the cutting blade 8 through the second cut g rooves.  

In the second metal burr removing step, the cutting  blade 

8 is positioned at such a height that the lowermost  end 

of the cutting blade 8 is lower than the layer 5a 

containing metal.  Then, the cutting blade 8 is mov ed 
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through the second cut grooves to remove the metal burrs 

therefrom. 

        In the first metal burr removing step and t he 

second metal burr removing step, the cutting blade 8 may 

not be positioned at such a height that the lowermo st end 

of the cutting blade 8 is lower than the layer 5a 

containing metal.  When the cutting blade 8 is move d 

through a cut groove, it removes not only metal bur rs 

existing in an area through which the cutting blade  8 

passes, but also part of metal burrs existing benea th 

such the area.  Consequently, in some cases, all me tal 

burrs may be removed providing the cutting blade 8 is 

positioned at such a height that the lowermost end of the 

cutting blade 8 is lower than an upper end of the l ayer 

5a containing metal.  FIG. 3A is a cross-sectional view 

schematically showing the first metal burr removing  step 

and the second metal burr removing step.  As shown in FIG. 

3A, in the first metal burr removing step and the s econd 

metal burr removing step, the direction in which th e 

lowermost end of the cutting blade 8 is moved upon 

rotation thereof is in agreement with the direction  

indicated by the arrow 18b in which the holding tab le 4 

is fed. 

        If a liquid containing an organic acid and an 
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oxidizing agent is not supplied to the workpiece 1 in the 

first metal burr removing step and the second metal  burr 

removing step, then it is not easy to fully remove the 

metal burrs even when the cutting blade 8 is moved 

through the first cut grooves or the second cut gro oves.  

In particular, it is difficult to fully remove the metal 

burrs that are malleable in the vicinity of interse ctions 

of the first cut grooves or the second cut grooves.   

Specifically, when the cutting blade 8 is moved thr ough 

the first cut grooves, the metal burrs that exist i n the 

vicinity of the intersections are elongated toward the 

second cut grooves, and when the cutting blade 8 is  moved 

through the second cut grooves, the metal burrs tha t 

exist in the vicinity of the intersections are elon gated 

toward the first cut grooves.  Since the metal burr s are 

malleable, the metal burrs are not likely to be ful ly 

removed simply by moving the cutting blade 8 throug h the 

cut grooves.  Consequently, in the first metal burr  

removing step and the second metal burr removing st ep, 

the workpiece 1 is supplied with a liquid containin g an 

organic acid and an oxidizing agent.  The organic a cid 

contained in the liquid modifies the metal of the m etal 

burrs to make itself less malleable, and the oxidiz ing 

agent contained in the liquid changes the quality o f 
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films on the surfaces of the metal burrs to make th e 

metal burrs lose malleability.  Therefore, when the  

cutting blade 8 is moved through the cut grooves, s ince 

the metal burrs do not extend so as to avoid the cu tting 

blade 8 because they are rendered less malleable, t he 

metal burrs are likely to be removed by the cutting  blade 

8. 

        In the first metal burr removing step and t he 

second metal burr removing step, the holding table 4 is 

moved at a feed rate of approximately 500 mm/second , for 

example.  In the first metal burr removing step and  the 

second metal burr removing step, unlike the first c utting 

step and the second cutting step, the cutting blade  8 

does not cut the workpiece 1.  Therefore, the feed rate of 

the holding table 4 can be higher.  The higher feed  rate 

of the holding table 4 increases the efficiency wit h 

which to process the workpiece 1.  If the layer 5a 

containing metal is included in the workpiece 1 at a 

height near the reverse side 1b of the workpiece 1 or on 

the reverse side 1b of the workpiece 1, then the cu tting 

blade 8 that is positioned at a height capable of 

removing the metal burrs may cut the tape 7 when it  is 

cutting the workpiece 1.  Particularly, if the cutt ing 

blade 8 cuts the tape 7 while the feed rate of the 
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holding table 4 is high, then the tape 7 may produc e tape 

burrs.  Therefore, after the first metal burr remov ing 

step and the second metal burr removing step are ca rried 

out, a first tape burr removing step is carried out  to 

remove tape burrs by moving the cutting blade 8 thr ough 

the first cut grooves, and a second tape burr remov ing 

step is carried out to remove tape burrs by moving the 

cutting blade 8 through the second cut grooves. 

        FIG. 3B is a cross-sectional view schematic ally 

showing the first tape burr removing step and the s econd 

tape burr removing step.  As shown in FIG. 3B, in t he 

first tape burr removing step and the second tape b urr 

removing step, the direction in which the lowermost  end 

of the cutting blade 8 moves upon rotation thereof is 

opposite the direction indicated by the arrow 18c i n 

which the workpiece 1 is fed.  While the tape burrs  are 

being removed, the workpiece 1 may be supplied with  pure 

water or tap water.  In the first tape burr removin g step 

and the second tape burr removing step, the cutting  blade 

8 may be positioned at such a height that the lower most 

point of the cutting blade 8 can reach the tape 7 s o as 

to be able to reliably remove the produced tape bur rs.  In 

the first tape burr removing step and the second ta pe 

burr removing step, the holding table 4 is moved at  a 
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feed rate of approximately 500 mm/second, for examp le.  In 

the first tape burr removing step and the second ta pe 

burr removing step, unlike the first cutting step a nd the 

second cutting step, the cutting blade 8 does not c ut the 

workpiece 1.  Therefore, the feed rate of the holdi ng 

table 4 can be higher.  The higher feed rate of the  

holding table 4 increases the efficiency with which  to 

process the workpiece 1. 

        When the processing method according to the  present 

embodiment is performed, the workpiece 1 is divided  along 

the projected dicing lines 3, producing individual device 

chips.  According to the processing method, inasmuc h as a 

liquid containing an organic acid and an oxidizing agent 

is used upon removal of metal burrs produced in the  

cutting process, the malleability of the metal burr s is 

restrained for effectively removing the metal burrs . 

        The present invention is not limited to the  

description of the above embodiment, but various ch anges 

and modifications may be made therein.  For example , 

according to the above embodiment, the first tape b urr 

removing step and the second tape burr removing ste p are 

carried out after the first metal burr removing ste p and 

the second metal burr removing step are carried out .  

However, the present invention is not limited to su ch a 



27 

sequence of steps.  The first tape burr removing st ep may 

be carried out after the first metal burr removing step 

is carried out, and then the second tape burr remov ing 

step may be carried out after the second metal burr  

removing step is carried out.  Furthermore, the met al burr 

removing step may be carried out on one projected d icing 

line 3 by feeding the workpiece 1 in a predetermine d 

direction, and thereafter the tape burr removing st ep may 

be carried out on the same projected dicing line 3 by 

feeding the workpiece 1 in a direction opposite the  

predetermined direction. 

        The present invention is not limited to the  details 

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 claim are therefore to be embra ced by 

the invention. 
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WHAT IS CLAIMED IS: 

        1.  A method of processing a workpiece with  a 

rotating annular cutting blade, the workpiece havin g 

projected dicing lines set thereon which include a 

plurality of first projected dicing lines extending  in a 

first direction and a plurality of second projected  

dicing lines extending in a second direction that l ies 

transversely to the first direction, the workpiece also 

having a body of metal disposed in superposed relat ion to 

the projected dicing lines, comprising: 

        a tape sticking step of sticking a tape to the 

workpiece; 

        after the tape sticking step is carried out , a 

holding step of holding the workpiece on a holding table 

with the tape interposed therebetween; 

        after the holding step is carried out, a fi rst 

cutting step of cutting the workpiece along the fir st 

projected dicing lines with the cutting blade while  

cutting into the tape, thereby to form first cut gr ooves 

in the workpiece; 

        after the first cutting step is carried out , a 

second cutting step of cutting the workpiece along the 

second projected dicing lines with the cutting blad e 

while cutting into the tape, thereby to form second  cut 
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grooves in the workpiece; 

        after the second cutting step is carried ou t, a 

first metal burr removing step of moving the cuttin g 

blade through the first cut grooves while the cutti ng 

blade is positioned at such a height that a lowermo st end 

of the cutting blade is lower than an upper end of the 

body of metal, thereby to remove metal burrs from t he 

first cut grooves; and 

        after the second cutting step is carried ou t, a 

second metal burr removing step of moving the cutti ng 

blade through the second cut grooves while the cutt ing 

blade is positioned at such a height that the lower most 

end of the cutting blade is lower than the upper en d of 

the body of metal, thereby to remove metal burrs fr om the 

second cut grooves, 

        wherein a liquid containing an organic acid  and an 

oxidizing agent is supplied to the workpiece in the  first 

metal burr removing step and the second metal burr 

removing step. 

        2.  The method of processing a workpiece ac cording 

to claim 1, further comprising: 

        after the first metal burr removing step an d the 

second metal burr removing step are carried out, a first 

tape burr removing step of moving the cutting blade  
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through the first cut grooves thereby to remove tap e 

burrs produced from the tape; and 

        after the first metal burr removing step an d the 

second metal burr removing step are carried out, a second 

tape burr removing step of moving the cutting blade  

through the second cut grooves thereby to remove ta pe 

burrs produced from the tape, 

        wherein in the first cutting step, the seco nd 

cutting step, the first metal burr removing step, a nd the 

second metal burr removing step, a direction in whi ch a 

lowermost end of the cutting blade upon rotation th ereof 

is in agreement with a direction in which the workp iece 

is fed, and 

        in the first tape burr removing step and th e second 

tape burr removing step, the direction in which the  

lowermost end of the cutting blade upon rotation th ereof 

is opposite the direction in which the workpiece is  fed. 

        3.  The method of processing a workpiece ac cording 

to claim 1, 

        wherein the workpiece is fed at a higher ra te in 

the first metal burr removing step and the second m etal 

burr removing step, than in the first cutting step and 

the second cutting step. 

        4.  The method of processing a workpiece ac cording 
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to claim 1, 

        wherein a liquid containing an organic acid  and an 

oxidizing agent is supplied to the workpiece in the  first 

cutting step and the second cutting step. 


