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DICING APPARATUS 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a dicing a pparatus 

dividing a wafer supported by an annular frame thro ugh an 

adhesive tape into individual device chips. 

Description of the Related Art 

        A wafer has, on a front surface thereof, a 

plurality of devices such as integrated circuits (I Cs) 

and large-scale integrated circuits (LSIs) formed i n a 

plurality of separate respective regions demarcated  by a 

plurality of crossing division lines.  The wafer is  

divided into individual device chips by using a dic ing 

apparatus.  The device chips thus divided are used in 

electrical equipment such as mobile phones and pers onal 

computers (refer to Japanese Patent Laid-open No. 2 005-

046979, for example). 

        Before being divided into individual device  chips, 

the wafer is prepared as a wafer unit by attaching the 

wafer to an adhesive tape together with an annular frame 

having an opening for accommodating the wafer there in in 

such a condition that the wafer is positioned in th e 

opening. 
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        Thereafter, dicing processing is performed on the 

wafer to divide the wafer into individual device ch ips, 

and then the adhesive tape attached to the wafer is  

irradiated with ultraviolet rays in a region 

corresponding to the wafer, resulting in reduction of an 

adhesive force of the adhesive tape.  The device ch ips 

thus divided are each picked up from the adhesive t ape 

and bonded to a wiring board. 

 

SUMMARY OF THE INVENTION 

        In related art, it is necessary to separate ly 

provide a dicing apparatus dividing a wafer into 

individual device chips and an ultraviolet irradiat ion 

apparatus irradiating an adhesive tape with ultravi olet 

rays, which requires an installation space large en ough 

for the apparatuses and brings about a problem that  the 

equipment cost is increased. 

        It is therefore an object of the present in vention 

to provide a dicing apparatus that can save, in 

performing processing involving a dicing apparatus and an 

ultraviolet irradiation apparatus, an installation space 

for the apparatuses and suppress an increase in equ ipment 

cost. 

        In accordance with an aspect of the present  
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invention, there is provided a dicing apparatus div iding 

a wafer having a plurality of devices formed thereo n into 

individual device chips, the wafer being supported by an 

annular frame through an adhesive tape.  The dicing  

apparatus includes: a chuck table including a wafer  

support table that supports the wafer thereon, and a 

plurality of frame support portions which are dispo sed on 

an outer periphery of the wafer support table and s upport 

the annular frame; and cutting means performing cut ting 

processing on the wafer supported on the wafer supp ort 

table.  The wafer support table includes ultraviole t 

irradiation means irradiating ultraviolet rays such  that 

an adhesive force of the adhesive tape in a region 

corresponding to the wafer is reduced. 

        Preferably, the wafer support table include s a 

support substrate which has a front surface portion  

supporting the wafer thereon and through which 

ultraviolet rays pass, and the ultraviolet irradiat ion 

means includes an ultraviolet irradiation source di sposed 

on a back surface side of the support substrate.  

Preferably, the dicing apparatus further includes 

cleaning means ejecting a cleaning water onto the w afer, 

the adhesive tape, and the annular frame supported on the 

chuck table for cleaning. 
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        The present invention eliminates the need f or 

installing an ultraviolet irradiation apparatus 

separately from a dicing apparatus, thereby saving an 

installation space for the apparatuses and suppress ing 

the increase in equipment cost.  In particular, whe n a 

wafer support table includes a support substrate th at has 

a front surface portion supporting a wafer thereon and 

transmits ultraviolet rays and an ultraviolet irrad iation 

source is disposed on a back surface side of the su pport 

substrate, the installation space for the apparatus es can 

be saved more efficiently. 

        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. 1 is an overall perspective view of a dicing 

apparatus according to an embodiment of the present  

invention; 

        FIG. 2 is a perspective view of an essentia l part 
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of the dicing apparatus illustrated in FIG. 1; 

        FIG. 3 is a perspective view of a chuck tab le in 

the essential part illustrated in FIG. 2 in an enla rged 

manner; 

        FIG. 4 is a partially enlarged cross-sectio nal view 

of a wafer support table constituting the chuck tab le 

illustrated in FIG. 3; 

        FIG. 5 is an overall perspective view of a wafer 

unit including a wafer as a workpiece, an adhesive tape 

supporting the wafer, and an annular frame; 

        FIG. 6 is a perspective view of an essentia l part 

of cutting means, the view illustrating a manner in  which 

cutting processing according to the embodiment is 

performed; 

        FIG. 7 is a perspective view of the wafer a fter the 

cutting processing is performed and the wafer is di vided 

into individual device chips; 

        FIG. 8 is a perspective view illustrating a  manner 

in which cleaning is performed by using cleaning me ans; 

        FIG. 9 is a partially enlarged cross-sectio nal view 

illustrating a manner in which the wafer is irradia ted 

with ultraviolet rays by using ultraviolet irradiat ion 

means; and 

        FIG. 10 is a perspective view illustrating a manner 



6 

in which the wafer is cleaned after the adhesive ta pe 

attached thereto is irradiated with ultraviolet ray s. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        A dicing apparatus according to an embodime nt of 

the present invention will now be described in deta il 

with reference to the attached drawings.  FIG. 1 is  an 

overall perspective view of a dicing apparatus 1 

according to the present embodiment, and FIG. 2 is a 

perspective view of an essential part of the dicing  

apparatus 1 illustrated in FIG. 1. 

        The dicing apparatus 1 includes a chuck tab le 10 

for holding a workpiece (a wafer W illustrated in F IG. 2) 

placed thereon, and cutting means 20 dividing the w afer W 

supported by an annular frame F through an adhesive  tape 

T into individual device chips. 

        As illustrated in FIG. 1, the chuck table 1 0 moves 

in X-axis directions indicated by an arrow X so as to be 

positioned in an attaching/detaching region A where  the 

wafer W is placed and held on the chuck table 10 an d 

where the wafer W for which cutting processing has been 

performed is unloaded from the chuck table 10, and a 

processing region B where the cutting processing is  

performed on the wafer W held on the chuck table 10  by 
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using the cutting means 20.  The entire dicing appa ratus 1 

is covered with a housing member 2, and the housing  

member 2 has an opening at a lateral position of ea ch of 

the attaching/detaching region A and the processing  

region B.  Although omitted in FIG. 1, a door is pr ovided 

for each opening for the attaching/detaching region  A and 

the processing region B, and each door is closed du ring 

processing such that an inside of the housing membe r 2 

becomes a closed space.  The chuck table 10 further  

includes a bellows-like cover member 30 covering mo ving 

means which moves the chuck table 10 described late r.  The 

housing member 2 has a touch panel M disposed above  the 

attaching/detaching region A, and an operator can c onfirm 

information related to various operations on the di cing 

apparatus 1 or make instructions for the operations  by 

using the touch panel M. 

        Above a boundary between the attaching/deta ching 

region A and the processing region B, the housing m ember 

2 has cleaning means 40 extending in Y-axis directi ons 

indicated by an arrow Y.  The housing member 2 furt her has 

air blowing means 50 extending in the X-axis direct ions 

above the opening facing the attaching/detaching re gion A.  

The cleaning means 40 has a function of spraying a 

cleaning water downwardly under high pressure or a 
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pneumatic ejecting function of ejecting a cleaning water 

downwardly with high pressure air such that the cle aning 

water reaches the entire area of the chuck table 10  in 

the X-axis directions.  While the chuck table 10 is  moving 

from the processing region B to the attaching/detac hing 

region A, the cleaning means 40 supplies the wafer W 

supported by the annular frame F through the adhesi ve 

tape T held on the chuck table 10 with the cleaning  water.  

The air blowing means 50 is configured such that hi gh 

pressure air is downwardly ejected from the air blo wing 

means 50 to at least a range including an outer dia meter 

of the annular frame F.  When the operator takes ou t the 

wafer W together with the annular frame F from the chuck 

table 10 positioned in the attaching/detaching regi on A, 

high pressure air is blown from above the opening t o the 

wafer W and so forth so as to remove the water left  on 

the wafer W and so forth. 

        The essential part of the dicing apparatus 1 

illustrated in FIG. 1 excluding the housing member 2 will 

be described in more detail with reference to FIG. 2.  The 

chuck table 10 holds under suction the wafer W supp orted 

by the annular frame F through the adhesive tape T as 

illustrated.  The chuck table 10 includes a plate-l ike 

cover member 11, a substantially columnar wafer sup port 
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table 12 disposed at a center of the cover member 1 1, and 

a plurality of frame support portions 13 disposed o n an 

outer periphery of the wafer support table 12 at eq ual 

intervals for fixing the annular frame F holding th e 

wafer W. 

        The moving means moving the chuck table 10 in the 

X-axis directions between the attaching/detaching r egion 

A and the processing region B includes a pedestal p ortion 

15 fixing the wafer support table 12 through a supp ort 

column 14, a pair of guide rails 17 disposed on a b ase 1a, 

a ball screw 18 disposed between the guide rails 17 , a 

motor 16 driving the ball screw 18 for rotation.  T he 

pedestal portion 15 is slidable along the guide rai ls 17 

described above and is engaged with the ball screw 18 

through engaging means (not illustrated) suitably f ormed 

on a lower surface of a bottom portion of the pedes tal 

portion 15.  The motor 16 drives the ball screw 18 to 

rotate in a forward direction or a backward directi on, so 

that the chuck table 10 is moved in the X-axis dire ctions 

together with the pedestal portion 15.  Position de tecting 

means not illustrated is disposed between the guide  rails 

17 and the pedestal portion 15, and the position 

detecting means and the motor 16 are connected with  

control means not illustrated.  Accordingly, the ch uck 
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table 10 can be accurately positioned at a desired 

position. 

        The cutting means 20 will now be described.   The 

cutting means 20 includes a cutting blade 21 fixed to a 

distal end portion of a rotary spindle 221, and the  

cutting blade 21 is supported by a spindle unit 22 

through the rotary spindle 221.  A spindle motor 23  is 

disposed on a rear end side of the spindle unit 22 and 

drives the cutting blade 21 to rotate at high speed  

through the rotary spindle 221.  The spindle unit 2 2 is 

disposed on a sliding plate 25 in a sliding member 24, 

and a Z-axis direction moving motor 26 disposed on the 

sliding member 24 causes the sliding plate 25 to mo ve in 

Z-axis directions indicated by an arrow Z along the  

sliding member 24 precisely. 

        The sliding member 24 is slidably moved in a 

horizontal direction (Y-axis directions) by slidabl e 

moving means disposed on a side surface, on this si de in 

the drawing, of a wall portion 1b disposed vertical ly on 

the base 1a.  The slidable moving means includes a pair of 

guide rails 27 disposed on the side surface of the wall 

portion 1b in parallel to the horizontal direction,  a 

ball screw 28 disposed horizontally between the pai r of 

guide rails 27, and a Y-axis direction moving motor  29 
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driving the ball screw 28 to rotate in a forward 

direction or a backward direction.  The sliding mem ber 24 

is slidably suspended from the pair of guide rails 27 and 

engaged with the ball screw 28 through suitable eng aging 

means on a back surface side of the sliding member 24.  

With the slidable moving means thus configured, the  Y-

axis direction moving motor 29 is rotated in the fo rward 

direction or the backward direction, resulting in p recise 

movement of the sliding member 24 in the Y-axis 

directions. 

        As illustrated in FIG. 2, the wafer support  table 

12 disposed at the center of the cover member 11 of  the 

chuck table 10 includes a front surface portion 120  

having a disk-shaped support substrate 122 and a fr ame 

portion 121 surrounding the support substrate 122.  As 

seen in FIG. 3 illustrating a state in which the su pport 

substrate 122 has been removed from the front surfa ce 

portion 120, ultraviolet irradiation means 60 irrad iating 

ultraviolet rays upwardly is disposed in a region 

surrounded by the frame portion 121 on a back surfa ce 

side of the support substrate 122.  The ultraviolet  

irradiation means 60 includes an ultraviolet irradi ation 

substrate 62 disposed at a bottom portion of the fr ame 

portion 121, and a plurality of ultraviolet irradia tion 
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sources 64, or ultraviolet light emitting diodes (L EDs), 

on the ultraviolet irradiation substrate 62 in a 

plurality of respective regions demarcated in a gri d 

pattern.  Further, as illustrated in FIG. 4, a 

communication hole 66 vertically extending (penetra ting 

through the ultraviolet irradiation substrate 62 fr om a 

front surface to a back surface thereof) is defined  in 

each region of the ultraviolet irradiation substrat e 62 

where no ultraviolet irradiation source 64 is dispo sed.  

Each of the ultraviolet irradiation sources 64 is 

connected with a power source 72 through a power so urce 

supply circuit 70 connected with a lower surface of  the 

frame portion 121. 

        The support substrate 122 includes a transp arent 

plate-like member having air permeability, for exam ple, a 

porous glass.  As illustrated in FIG. 3 and FIG. 4,  the 

support substrate 122 is placed on the ultraviolet 

irradiation means 60 in the frame portion 121 descr ibed 

above, and an upper surface of the support substrat e 122 

is made flush with an upper surface of the frame po rtion 

121.  A suction passage 141 extending through the w afer 

support table 12 is connected with suction means (n ot 

illustrated) generating negative pressure in the su ction 

passage 141, and the negative pressure acts on the wafer 
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W supported on the upper surface of the support sub strate 

122 through the adhesive tape T by way of the 

communication holes 66 of the ultraviolet irradiati on 

substrate 62 and the support substrate 122 having a ir 

permeability.  It is to be noted that the support 

substrate 122 does not necessarily include a porous  glass 

having air permeability in its entirety, and can in clude 

a normal glass plate having a substantially planar disk 

shape.  In this case, it is sufficient if there are  

defined a plurality of gaps vertically communicatin g 

upper and lower sides of the support substrate 122 in a 

boundary between an outer periphery portion of the 

support substrate 122 and the frame portion 121, th ereby 

causing the negative pressure to act on the support  

substrate 122 through the gaps. 

        The dicing apparatus 1 according to the pre sent 

embodiment is generally configured in the manner 

described above.  The following describes a procedu re for 

dividing the wafer W into individual device chips b y 

using the dicing apparatus 1 described above. 

        Before cutting the wafer W by using the dic ing 

apparatus 1, there is prepared the wafer W supporte d by 

the annular frame F having an opening through the 

adhesive tape T as illustrated in FIG. 5.  The wafe r W has, 
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on a front surface Wa thereof, a plurality of devic es 4 

formed in a plurality of separate respective region s 

demarcated by a plurality of crossing division line s 6.  

The adhesive tape T is a tape whose adhesive force is 

lowered by irradiation with ultraviolet rays and ma y be, 

for example, a tape obtained by applying a UV curab le 

adhesive to an attachment surface (a surface to whi ch the 

wafer W is to be attached) of a sheet-like base mat erial 

including polyvinyl chloride (PVC), the UV curable 

adhesive including an acrylic base resin or the lik e 

whose adhesive force is lowered through curing by 

irradiation with ultraviolet rays.  It is to be not ed that 

a tape whose adhesive force is lowered by irradiati on 

with ultraviolet rays is well-known, and any tape o ther 

than the adhesive tape T described above can be use d as 

long as the tape is of the type whose adhesive forc e is 

lowered by irradiation with ultraviolet rays. 

        The wafer W supported by the annular frame F 

through the adhesive tape T is thus prepared.  The wafer W 

is then placed on and held under suction by the fro nt 

surface portion 120 of the wafer support table 12 o f the 

chuck table 10 positioned in the attaching/detachin g 

region A such that the adhesive tape T faces downwa rd, 

and the annular frame F supporting the wafer W is f ixed 
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by the frame support portions 13.  After the wafer W is 

held on the chuck table 10, the chuck table 10 is m oved 

to the processing region B. 

        As illustrated in FIG. 6, the spindle unit 22 of 

the cutting means 20 includes the cutting blade 21 fixed 

to the distal end portion of the rotary spindle 221  and 

having a cutting edge on an outer periphery thereof , and 

a blade cover 223 protecting the cutting blade 21.  The 

cutting blade 21 is, for example, an electroformed 

grindstone having a diameter of 50 mm and a thickne ss of 

30 µm.  The cutting blade 21 is driven by the spindle 

motor 23 so as to rotate at a speed of 20,000 rpm, for 

example.  The blade cover 223 has cutting water sup plying 

means 224 at a position adjacent to the cutting bla de 21, 

and the cutting water supplying means 224 supplies a 

cutting water toward a cutting position to be cut b y the 

cutting blade 21.  Before the cutting processing is  

performed by using the cutting blade 21, alignment is 

performed in advance by using alignment means not 

illustrated between the cutting blade 21 and a posi tion 

to be processed in the wafer W held on the chuck ta ble 10.  

The alignment means at least includes illuminating means 

and imaging means both not illustrated such that th e 

division lines 6 on the front surface Wa of the waf er W 
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can be imaged and detected from the front surface W a side 

of the wafer W. 

        After the alignment is performed by using t he 

alignment means, the cutting blade 21 rotated at hi gh 

speed together with the rotary spindle 221 is posit ioned 

directly above a predetermined position to start 

processing on the wafer W.  The cutting blade 21 is  then 

lowered to cut into the wafer W to such a height po sition 

that a lower end of the cutting blade 21 fully cuts  the 

wafer W and slightly reaches the adhesive tape T, a nd the 

chuck table 10 supporting the wafer W is moved in o ne of 

X-axis directions indicated by an arrow X (processi ng-

feed direction) with respect to the cutting blade 2 1.  The 

processing-feed speed at this time is, for example,  set 

to 50 mm/sec.  Accordingly, as illustrated in FIG. 6, a 

region in the wafer W corresponding to one of the 

division lines 6 is cut to form a cut groove 100.  While 

the moving means described above suitably moves the  chuck 

table 10 in the X-axis directions and a direction 

orthogonal to the X-axis directions, the wafer W is  cut 

along all division lines 6 extending in a predeterm ined 

direction on the wafer W by the cutting blade 21 

described above, thereby forming cut grooves 100.  After 

the cut groove 100 is formed for all the division l ines 6 
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extending in the predetermined direction on the waf er W, 

the wafer support table 12 is rotated by 90 degrees , and 

cut grooves 100 are similarly formed in regions 

corresponding to division lines 6 extending in a 

direction orthogonal to the predetermined direction .  

Accordingly, the cut grooves 100 are formed in the 

regions corresponding to all the division lines 6 o n the 

wafer W.  As a result, as illustrated in FIG. 7, th e wafer 

W having the devices 4 formed on the front surface Wa 

thereof is divided into individual device chips 4’.  

        After the cutting processing for forming th e cut 

grooves 100 by using the cutting means 20 is perfor med in 

the above described manner, the chuck table 10 is m oved 

in one of the X-axis directions, that is, in a dire ction 

from the processing region B side to the 

attaching/detaching region A side while the cleanin g 

means 40 downwardly ejects a cleaning water 42 at h igh 

pressure as illustrated in FIG. 8.  The wafer W, th e 

adhesive tape T, and the annular frame F are thereb y 

cleaned, and cutting debris (not illustrated) scatt ered 

during the cutting processing is removed.  It is to  be 

noted that, as to the ejection of the cleaning wate r 42 

from the cleaning means 40, preferably pneumatic ej ection 

is adopted in which the cleaning water 42 is ejecte d with 
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high pressure air in order to increase the cleaning  

effect. 

        After the wafer W, the adhesive tape T, and  the 

annular frame F are cleaned as described above, the  chuck 

table 10 is stopped to be positioned in the 

attaching/detaching region A.  After the chuck tabl e 10 is 

stopped in the attaching/detaching region A, the 

ultraviolet irradiation sources 64 are operated for  a 

predetermined time period (approximately 30 seconds , for 

example) as seen in FIG. 9 illustrating a partially  

enlarged cross-sectional view of the wafer support table 

12 and the wafer W.  The ultraviolet rays irradiate d from 

the ultraviolet irradiation sources 64, indicated a s UV 

in the drawing, are transmitted through the support  

substrate 122 including a porous glass, are irradia ted to 

a region of the adhesive tape T corresponding to th e 

wafer W, and reduces the adhesive force of the adhe sive 

tape T in the region.  In other words, the adhesive  tape T 

is irradiated with the ultraviolet rays, and the UV  

curable adhesive coated on a front surface (a surfa ce to 

which the wafer W is attached) of the adhesive tape  T is 

cured and reduced in adhesive force.  It is to be n oted 

that the reduction in adhesive force in this case i s to 

such an extent that the individual device chips 4’ on the 
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adhesive tape T are still held, not such an extent that 

the adhesive tape T completely loses the adhesive f orce.  

Further, the irradiation with the ultraviolet rays is 

performed immediately after the cleaning by the cle aning 

means 40 described above, that is, in a state in wh ich 

the cleaning water 42 remains on the wafer W and th e 

adhesive tape T.  In general, a UV curable adhesive  whose 

adhesive force is lowered by irradiation with ultra violet 

rays exhibits small reduction in adhesive force if the 

irradiation with ultraviolet rays is performed in a n 

atmosphere including oxygen.  Therefore, as describ ed 

above, ultraviolet rays are irradiated from a lower  

surface side of the adhesive tape T with the cleani ng 

water 42 left on the wafer W and the adhesive tape T, so 

that the adhesive tape T is isolated from the oxyge n in 

the atmosphere and the adhesive force can be effici ently 

reduced. 

        After the ultraviolet rays are irradiated f rom the 

lower surface side of the adhesive tape T supportin g the 

wafer W and the adhesive force of the adhesive tape  T is 

reduced as described above, the operator holds with  

his/her hands (indicated as H in the drawing) the a nnular 

frame F held on the chuck table 10 positioned in th e 

attaching/detaching region A as illustrated in FIG.  10, 
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and takes out the wafer W together with the annular  frame 

F through the opening defined for the attaching/det aching 

region A.  Meanwhile, the air blowing means 50 ejec ts a 

high pressure air 52 from a lower surface thereof a nd 

blows off the cleaning water 42 left on the wafer W , the 

adhesive tape T, and the annular frame F, obtaining  a dry 

state with moisture removed.  It is to be noted tha t, 

while FIG. 10 indicates an example in which the waf er W 

is taken out manually by the operator, it is not 

limitative and an automatic unloading apparatus inc luding 

an arm or the like provided with attracting means m ay be 

used.  The wafer W unloaded from the attaching/deta ching 

region A in the manner described above is transport ed to 

a subsequent step (a picking-up step or a bonding s tep, 

for example) or transported to and accommodated in a 

storage cassette (not illustrated) for accommodatin g the 

wafer W together with the annular frame F. 

        As described above, the dicing apparatus 1 

according to the present embodiment includes, in th e 

wafer support table 12 configuring the chuck table 10, 

the ultraviolet irradiation means 60 irradiating 

ultraviolet rays and reducing the adhesive force of  the 

region of the adhesive tape T corresponding to the wafer 

W.  This eliminates the need for installing an ultr aviolet 



21 

irradiation apparatus separately from the dicing 

apparatus 1, thereby saving an installation space f or the 

apparatuses and suppressing the increase in equipme nt 

cost.  In particular, when the wafer support table 12 

includes the support substrate 122 which supports t he 

wafer W and through which ultraviolet rays pass and  the 

ultraviolet irradiation sources 64 are disposed on the 

back surface side of the support substrate 122, the  

installation space for the apparatuses can be saved  more 

efficiently. 

        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 claims are therefore to be embr aced 

by the invention.  
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WHAT IS CLAIMED IS: 

        1.  A dicing apparatus dividing a wafer hav ing a 

plurality of devices formed thereon into individual  

device chips, the wafer being supported by an annul ar 

frame through an adhesive tape, comprising: 

        a chuck table including a wafer support tab le that 

supports the wafer thereon, and a plurality of fram e 

support portions which are disposed on an outer per iphery 

of the wafer support table and support the annular frame; 

and 

        cutting means performing cutting processing  on the 

wafer supported on the wafer support table; 

        the wafer support table including ultraviol et 

irradiation means irradiating ultraviolet rays such  that 

an adhesive force of the adhesive tape in a region 

corresponding to the wafer is reduced. 

        2.  The dicing apparatus according to claim  1, 

        wherein the wafer support table includes a support 

substrate which has a front surface portion support ing 

the wafer thereon and through which ultraviolet ray s pass, 

and 

        the ultraviolet irradiation means includes an 

ultraviolet irradiation source disposed on a back s urface 

side of the support substrate. 
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        3.  The dicing apparatus according to claim  1, 

further comprising: 

        cleaning means ejecting a cleaning water on to the 

wafer, the adhesive tape, and the annular frame sup ported 

on the chuck table for cleaning. 

  


