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PROCESSING METHOD OF WAFER 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a processi ng 

method of a wafer. 

Description of the Related Art 

        In a manufacturing process of device chips,  a wafer 

is used that includes, on a front surface side, a d evice 

region in which a device is formed in each of plura l 

regions marked out by planned dividing lines (stree ts) 

arranged in a lattice manner.  Plural device chips each 

including the device are obtained by dividing this wafer 

along the planned dividing lines.  The device chips  are 

mounted on various pieces of electronic equipment, such 

as portable phones and personal computers. 

        In recent years, reducing the thickness of the 

device chips has been required in association with size 

reduction of electronic equipment.  Thus, processin g of 

thinning a wafer is executed before dividing of the  wafer 

in some cases.  For the thinning of the wafer, a gr inding 

apparatus including a chuck table that holds the wa fer 

and a grinding unit on which a grinding wheel havin g 

plural grinding abrasive stones is mounted is used.   The 
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wafer is ground and thinned by bringing the grindin g 

abrasive stones into contact with a back surface si de of 

the wafer held by the chuck table.  However, when t he 

wafer is ground and thinned, rigidity of the wafer 

lowers.  Therefore, the wafer becomes more likely t o break 

in a subsequent conveyance step, for example.  That  is, 

handling of the wafer becomes difficult.  Thus, a m ethod 

in which only the region that overlaps with the dev ice 

region in the back surface side of a wafer is groun d and 

thinned has been proposed.  When this method is use d, a 

recess part is formed at the central part of the ba ck 

surface side of the wafer, whereas the peripheral p art of 

the wafer is not thinned but kept at the thick stat e and 

remains as an annular reinforcing part.  Due to thi s, the 

lowering of the rigidity of the wafer after the gri nding 

is suppressed. 

        The thinned wafer is divided into plural de vice 

chips finally by using a cutting apparatus that cut s a 

workpiece by an annular cutting blade, or the like.   At 

this time, the wafer is cut along planned dividing lines 

after the annular reinforcing part that remains at the 

peripheral part is removed.  For example, in Japane se 

Patent Laid-open No. 2011-61137, a method has been 

disclosed in which the peripheral part of a wafer i s 
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annularly cut by a cutting blade to separate the de vice 

region and a reinforcing part (annular projection p art) 

and thereafter the reinforcing part is raised and r emoved 

by a claw assembly including plural claws. 

 

SUMMARY OF THE INVENTION 

        As described above, an annular reinforcing part 

that remains at a peripheral part of a wafer is sep arated 

and removed from the wafer in a processing process of a 

wafer.  However, immediately after the reinforcing part is 

separated from the wafer, the reinforcing part is 

disposed close to a device region in such a manner as to 

surround a central part (device region) of the wafe r in a 

state in which rigidity has lowered through thinnin g.  

Thus, when the reinforcing part is removed, possibl y the 

reinforcing part gets contact with the device regio n 

accidentally and the device region is damaged. 

        Therefore, for properly removing the reinfo rcing 

part, work of carefully holding the reinforcing par t and 

raising the reinforcing part in such a manner as to  avoid 

the occurrence of a swing or position deviation of the 

reinforcing part is required to prevent the reinfor cing 

part from interfering with the device region.  As a  

result, a structure of a mechanism (claw assembly o r the 
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like) used for the removal of the reinforcing part 

becomes complicated and the cost increases.  Furthe rmore, 

the work time necessary for the removal of the 

reinforcing part becomes longer and operation effic iency 

of the processing apparatus lowers. 

        The present invention is made in view of su ch a 

problem and intends to provide a processing method of a 

wafer that can easily remove a reinforcing part tha t 

remains at the peripheral part of the wafer. 

        In accordance with an aspect of the present  

invention, there is provided a processing method of  a 

wafer for processing the wafer that includes, on a front 

surface side, a device region in which a device is formed 

in each of a plurality of regions marked out by a 

plurality of planned dividing lines arranged in a l attice 

manner to intersect each other and includes a reces s part 

formed in a region corresponding to the device regi on on 

a back surface side and includes an annular reinfor cing 

part that surrounds the device region and the reces s part 

at a peripheral part.  The processing method of a w afer 

includes a tape sticking step of sticking an adhesi ve 

tape to the back surface side of the wafer along th e 

recess part and the reinforcing part and a holding step 

of holding a bottom surface of the recess part by a  first 
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chuck table with the intervention of the adhesive t ape.  

The processing method of a wafer also includes a cu tting 

step of cutting the wafer along the planned dividin g 

lines by a cutting blade to divide the device regio n into 

a plurality of device chips and form grooves on the  front 

surface side of the reinforcing part and a dividing  step 

of dividing the reinforcing part along the planned 

dividing lines with the grooves being points of ori gin by 

giving an external force to the reinforcing part. 

        Incidentally, preferably, in the dividing s tep, by 

sucking the adhesive tape by a second chuck table h aving 

recesses and projections at a position correspondin g to 

the reinforcing part of the wafer in a state in whi ch the 

wafer is supported by the second chuck table, the 

adhesive tape is disposed along the recesses and 

projections to divide the reinforcing part.  Furthe rmore, 

preferably, the processing method of a wafer furthe r 

includes a separation step of separating the device  

region and the reinforcing part by annularly cuttin g a 

peripheral part of the device region by the cutting  blade 

after execution of the holding step and before exec ution 

of the dividing step. 

        Moreover, preferably, the processing method  of a 

wafer further includes a reinforcing part removal s tep of 
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removing the reinforcing part by jetting fluid to t he 

reinforcing part after execution of the dividing st ep.  

Furthermore, preferably, the fluid is jetted from t he 

center side of the wafer toward the peripheral side  of 

the wafer.  The fluid may be mixed fluid containing  a gas 

and a liquid.  Moreover, the fluid may be a liquid.  

        Furthermore, preferably, the processing met hod of a 

wafer further includes a scribed line forming step of 

forming a plurality of scribed lines in the reinfor cing 

part along the radial direction of the reinforcing part 

after execution of the cutting step and before exec ution 

of the dividing step. 

        In the processing method of a wafer accordi ng to 

the aspect of the present invention, in the cutting  step, 

the device region is divided into the plural device  

chips.  In addition, the grooves are formed on the front 

surface side of the reinforcing part.  Then, in the  

dividing step, an external force is given to the 

reinforcing part and the reinforcing part is divide d with 

the grooves being the points of origin.  As a resul t, it 

becomes possible to easily remove the reinforcing p art 

from the wafer by a simple method such as jetting t he 

fluid to the divided reinforcing part, for example.  

        The above and other objects, features and 



7 

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 perspective view illustrating a front 

surface side of a wafer; 

        FIG. 1B is a perspective view illustrating a back 

surface side of the wafer; 

        FIG. 2A is a perspective view illustrating the 

wafer to which an adhesive tape is stuck; 

        FIG. 2B is a sectional view illustrating th e wafer 

to which the adhesive tape is stuck; 

        FIG. 3 is a perspective view illustrating a  cutting 

apparatus; 

        FIG. 4 is a sectional view illustrating the  wafer 

held by a chuck table; 

        FIG. 5A is a sectional view illustrating th e wafer 

cut along a first direction; 

        FIG. 5B is a sectional view illustrating th e wafer 

cut along a second direction; 
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        FIG. 6 is a perspective view illustrating a  

cleaning unit; 

        FIG. 7A is a sectional view illustrating th e wafer 

disposed over a chuck table; 

        FIG. 7B is a sectional view illustrating th e wafer 

sucked by the chuck table; 

        FIG. 8A is a sectional view illustrating th e wafer 

for which fluid is jetted to a reinforcing part; 

        FIG. 8B is a sectional view illustrating th e wafer 

from which the reinforcing part is removed; 

        FIG. 9A is a plan view illustrating the cut ting 

apparatus including a groove forming unit; and 

        FIG. 9B is a sectional view illustrating th e 

cutting apparatus including the groove forming unit . 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        An embodiment according to one aspect of th e 

present invention will be described below with refe rence 

to the accompanying drawings.  First, a configurati on 

example of a wafer that can be processed by a proce ssing 

method of a wafer according to the present embodime nt 

will be described.  FIG. 1A is a perspective view 

illustrating the front surface side of the wafer 11 .  FIG. 

1B is a perspective view illustrating the back surf ace 
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side of the wafer 11. 

        The wafer 11 is a substrate that is compose d of a 

semiconductor such as silicon and has a circular di sc 

shape, for example, and includes a front surface 11 a and 

a back surface 11b that are substantially parallel to 

each other.  The wafer 11 is segmented into plural 

rectangular regions by plural planned dividing line s 

(streets) 13 arranged in a lattice manner to inters ect 

each other.  Furthermore, a device 15 such as an 

integrated circuit (IC), large scale integration (L SI), a 

emitting diode (LED), or micro-electro-mechanical s ystems 

(MEMS) is formed on the side of the front surface 1 1a in 

each of the regions marked out by the planned divid ing 

lines 13. 

        The wafer 11 includes, on the side of the f ront 

surface 11a, a substantially circular device region  17a 

in which the plural devices 15 are formed and an an nular 

peripheral surplus region 17b that surrounds the de vice 

region 17a.  The peripheral surplus region 17b is 

equivalent to an annular region that includes the 

peripheral edge of the front surface 11a and has a 

predetermined width (for example, approximately 2 m m).  In 

FIG. 1A, the boundary between the device region 17a  and 

the peripheral surplus region 17b is illustrated by  a 
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two-dot chain line. 

        Incidentally, there is no limit on the mate rial, 

shape, structure, size, and so forth of the wafer 1 1.  For 

example, the wafer 11 may be a substrate composed o f a 

semiconductor other than silicon (GaAs, InP, GaN, S iC, or 

the like), glass, ceramic, resin, metal, or the lik e.  

Furthermore, there is no limit also on the kind, 

quantity, shape, structure, size, arrangement, and so 

forth of the devices 15. 

        Plural device chips each including the devi ce 15 

are manufactured by dividing the wafer 11 in a latt ice 

manner along the planned dividing lines 13.  Furthe rmore, 

it becomes possible to obtain device chips with a r educed 

thickness by executing thinning treatment for the w afer 

11 before dividing.  For the thinning of the wafer 11, for 

example, the grinding apparatus is used.  The grind ing 

apparatus includes a chuck table (holding table) th at 

holds the wafer 11 and a grinding unit that grins t he 

wafer 11, and an annular grinding wheel having plur al 

grinding abrasive stones are mounted on the grindin g 

unit.  By bringing the grinding abrasive stones int o 

contact with the side of the back surface 11b of th e 

wafer 11 while rotating each of the chuck table and  the 

grinding wheel, the side of the back surface 11b of  the 
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wafer 11 is ground and the wafer 11 is thinned.  Ho wever, 

when the whole of the side of the back surface 11b of the 

wafer 11 is ground, the whole of the wafer 11 is th inned 

and the rigidity of the wafer 11 lowers.  Therefore , the 

wafer 11 becomes more likely to break in a subseque nt 

conveyance step, for example.  That is, handling of  the 

wafer 11 becomes difficult. 

        Thus, thinning treatment (grinding processi ng) is 

executed for only the central part on the side of t he 

back surface 11b of the wafer 11 in some cases.  Fo r 

example, as illustrated in FIG. 1B, only the centra l part 

is thinned in the wafer 11 and a circular recess pa rt 

(groove) 19 is formed in the back surface 11b of th e 

wafer 11.  The recess part 19 is made at a position  

corresponding to the device region 17a.  For exampl e, the 

size (diameter) of the recess part 19 is set to 

substantially the same as the size (diameter) of th e 

device region 17a and the recess part 19 is formed at a 

position that overlaps with the device region 17a.  The 

recess part 19 includes a bottom surface 19a 

substantially parallel to the front surface 11a and  the 

back surface 11b of the wafer 11 and an annular sid e 

surface (inner wall) 19b that is substantially 

perpendicular to the bottom surface 19a and is conn ected 
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to the bottom surface 19a and the back surface 11b of the 

wafer 11.  Furthermore, a reinforcing part (project ion 

part) 21 equivalent to the region for which the thi nning 

treatment (grinding processing) has not been execut ed 

remains at the peripheral part of the wafer 11.  Th e 

reinforcing part 21 includes the peripheral surplus  

region 17b and surrounds the device region 17a and the 

recess part 19.  When only the central part of the wafer 

11 is thinned, the peripheral part (reinforcing par t 21) 

of the wafer 11 is kept at the thick state.  Due to  this, 

the lowering of the rigidity of the wafer 11 is 

suppressed and breakage and so forth of the wafer 1 1 

become less likely to occur.  That is, the reinforc ing 

part 21 functions as a reinforcing region that rein forces 

the wafer 11. 

        Next, a specific example of the processing method 

of a wafer for dividing the wafer 11 into plural de vice 

chips will be described.  In the present embodiment , 

first, an adhesive tape is stuck to the side of the  back 

surface 11b of the wafer 11 (tape sticking step).  FIG. 2A 

is a perspective view illustrating the wafer 11 to which 

an adhesive tape 23 is stuck.  FIG. 2B is a section al view 

illustrating the wafer 11 to which the adhesive tap e 23 

is stuck. 
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        The adhesive tape 23 with a size that allow s 

covering of the whole of the side of the back surfa ce 11b 

of the wafer 11 is stuck to the side of the back su rface 

11b of the wafer 11.  For example, the adhesive tap e 23 

having a circular shape with a larger diameter than  the 

wafer 11 is stuck to cover the side of the back sur face 

11b of the wafer 11.  As the adhesive tape 23, a fl exible 

film including a circular base and an adhesive laye r 

(glue layer) made on the base can be used.  For exa mple, 

the base is composed of a resin such as polyolefin,  

polyvinyl chloride, or polyethylene terephthalate, and 

the adhesive layer is composed of an epoxy-based, 

acrylic-based, or rubber-based adhesive or the like .  

Furthermore, it is also possible to use an ultravio let-

curable resin that is cured by irradiation with 

ultraviolet rays for the adhesive layer. 

        The adhesive tape 23 is stuck along the con tour of 

the side of the back surface 11b of the wafer 11.  That 

is, as illustrated in FIG. 2B, the adhesive tape 23  is 

stuck along (in line with) the bottom surface 19a a nd the 

side surface 19b of the recess part 19 and the back  

surface (lower surface) of the reinforcing part 21.   

Incidentally, in FIG. 2B, an example in which the 

adhesive tape 23 is stuck to be in close contact wi th the 
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bottom surface 19a and the side surface 19b is 

illustrated.  However, a slight gap may exist betwe en the 

adhesive tape 23 and the peripheral part of the bot tom 

surface 19a and between the adhesive tape 23 and th e side 

surface 19b. 

        An annular frame 25 made of a metal such as  

stainless steel (SUS) is stuck to the peripheral pa rt of 

the adhesive tape 23.  A circular opening 25a in wh ich the 

wafer 11 can be housed is made at the central part of the 

frame 25.  The wafer 11 is supported by the frame 2 5 

through the adhesive tape 23 in the state of being 

disposed inside the opening 25a.  Due to this, a fr ame 

unit (work set) in which the wafer 11, the adhesive  tape 

23, and the frame 25 are integrated is configured. 

        The wafer 11 to which the adhesive tape 23 is stuck 

is cut by the cutting apparatus.  FIG. 3 is a persp ective 

view illustrating the cutting apparatus 2.  The cut ting 

apparatus 2 includes a chuck table (holding table) 4 that 

holds the wafer 11 and a cutting unit 12 that cuts the 

wafer 11 held by the chuck table 4. 

        The upper surface of the chuck table 4 is a  flat 

surface formed substantially in parallel to an X-ax is 

direction (processing feed direction, first horizon tal 

direction) and a Y-axis direction (indexing feed 
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direction, second horizontal direction) and configu res a 

circular holding surface 4a (see FIG. 4) that holds  the 

wafer 11.  Furthermore, to the chuck table 4, a mov ement 

mechanism (not illustrated) of a ball screw system that 

moves the chuck table 4 along the X-axis direction and a 

rotational drive source (not illustrated) such as a  motor 

that rotates the chuck table 4 around a rotation ax is 

substantially parallel to a Z-axis direction (verti cal 

direction, upward-downward direction) are coupled. 

        The cutting unit 12 that cuts the wafer 11 is 

disposed over the chuck table 4.  The cutting unit 12 

includes a circular cylindrical housing 14 and a ci rcular 

cylindrical spindle (not illustrated) disposed alon g the 

Y-axis direction is housed inside the housing 14.  The tip 

part (one end part) of the spindle is exposed to th e 

external of the housing 14.  An annular cutting bla de 16 

is mounted on the tip part of the spindle.  Further more, a 

rotational drive source such as a motor is coupled to the 

base end part (the other end part) of the spindle.  The 

cutting blade 16 rotates around a rotation axis 

substantially parallel to the Y-axis direction by p ower 

transmitted from the rotational drive source throug h the 

spindle. 

        As the cutting blade 16, a hub-type cutting  blade 
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(hub blade) is used, for example.  The hub blade is  

configured with integration of an annular base comp osed 

of a metal or the like and an annular cutting edge formed 

along the outer circumferential edge of the base.  The 

cutting edge of the hub blade is configured by an 

electroformed abrasive stone in which abrasive grai ns 

composed of diamond or the like are fixed by a bind er 

such as a nickel plating layer.  Furthermore, a was her-

type cutting blade (washer blade) may be used as th e 

cutting blade 16.  The washer blade is configured b y an 

annular cutting edge in which abrasive grains are f ixed 

by a binder composed of a metal, ceramic, resin, or  the 

like. 

        The cutting blade 16 mounted on the tip par t of the 

spindle is covered by a blade cover 18 fixed to the  

housing 14.  The blade cover 18 includes connecting  parts 

20 connected to a tube (not illustrated) to which a  

liquid (cutting liquid) such as purified water is 

supplied and a pair of nozzles 22 that are connecte d to 

the connecting parts 20 and are each disposed on a 

respective one of both surface sides (front and bac k 

surface sides) of the cutting blade 16.  A jet orif ice 

(not illustrated) opened toward the cutting blade 1 6 is 

formed in each of the pair of nozzles 22.  When the  
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cutting liquid is supplied to the connecting parts 20, 

the cutting liquid is jetted from the jet orifices of the 

pair of nozzles 22 toward both surfaces (front and back 

surfaces) of the cutting blade 16.  By this cutting  

liquid, the wafer 11 and the cutting blade 16 are c ooled 

and dust generated due to the cutting processing (c utting 

dust) is washed off. 

        A movement mechanism (not illustrated) of a  ball 

screw system that moves the cutting unit 12 is coup led to 

the cutting unit 12.  This movement mechanism moves  the 

cutting unit 12 along the Y-axis direction and rais es and 

lowers it along the Z-axis direction. 

        When the wafer 11 is processed by using the  cutting 

apparatus 2, first, the wafer 11 is held by the chu ck 

table 4 (holding step).  FIG. 4 is a sectional view  

illustrating the wafer 11 held by the chuck table 4 . 

        The chuck table 4 includes a frame body (ma in body 

part) 6 that is composed of a metal, glass, ceramic , 

resin, or the like and has a circular column shape.   A 

recess part (groove) 6b with a circular shape in pl an 

view is formed on the side of an upper surface 6a o f the 

frame body 6 and a holding component 8 with a circu lar 

disc shape is fitted into the recess part 6b.  The holding 

component 8 is a component composed of a porous mat erial 
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such as porous ceramic and internally includes pore s 

(suction path) that communicate from the upper surf ace of 

the holding component 8 to the lower surface.  The holding 

component 8 is connected to a suction source (not 

illustrated) such as an ejector through a flow path  (not 

illustrated) formed inside the frame body 6, a valv e (not 

illustrated), and so forth.  Furthermore, the upper  

surface of the holding component 8 configures a cir cular 

suction surface 8a that sucks the wafer 11.  The up per 

surface 6a of the frame body 6 and the suction surf ace 8a 

of the holding component 8 are disposed on substant ially 

the same plane and configure the holding surface 4a  of 

the chuck table 4. 

        The wafer 11 is disposed over the chuck tab le 4 

with the side of the front surface 11a exposed upwa rd.  

Incidentally, the chuck table 4 is configured to al low 

the holding surface 4a to hold the bottom surface 1 9a of 

the recess part 19 of the wafer 11.  Specifically, the 

diameter of the holding surface 4a is smaller than the 

diameter of the recess part 19 and the side of the 

holding surface 4a of the chuck table 4 is fitted i nto 

the recess part 19.  Thereby, the bottom surface 19 a of 

the recess part 19 is supported by the holding surf ace 4a 

with the intervention of the adhesive tape 23.  
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Furthermore, plural clamps 10 that grasp and fix th e 

frame 25 are disposed around the chuck table 4.  Wh en the 

wafer 11 is disposed over the chuck table 4, the fr ame 25 

is fixed by the plural clamps 10.  When a negative 

pressure (suction force) of the suction source is c aused 

to act on the holding component 8 in the state in w hich 

the wafer 11 is disposed over the chuck table 4, th e 

region stuck to the bottom surface 19a of the reces s part 

19 in the adhesive tape 23 is sucked by the suction  

surface 8a.  Thereby, the bottom surface 19a of the  recess 

part 19 is sucked and held by the chuck table 4 wit h the 

intervention of the adhesive tape 23. 

        Next, the wafer 11 is cut along the planned  

dividing lines 13 (see FIG. 3 and so forth) by the 

cutting blade 16 (cutting step).  In the cutting st ep, the 

wafer 11 is cut along the planned dividing lines 13  

parallel to a first direction and the planned divid ing 

lines 13 parallel to a second direction that inters ects 

the first direction. 

        FIG. 5A is a sectional view illustrating th e wafer 

11 cut along the first direction.  First, the chuck  table 

4 is rotated and the length direction of one planne d 

dividing line 13 parallel to the first direction is  

aligned with the X-axis direction.  Furthermore, th e 
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position of the cutting unit 12 in the Y-axis direc tion 

is adjusted in such a manner that the cutting blade  16 is 

disposed over an extended line of the one planned 

dividing line 13.  Moreover, the height of the cutt ing 

unit 12 is adjusted in such a manner that the lower  end 

of the cutting blade 16 is disposed on the lower si de 

relative to the bottom surface 19a of the recess pa rt 19.  

For example, the lower end of the cutting blade 16 is 

positioned on the lower side relative to the upper 

surface of the adhesive tape 23 stuck to the bottom  

surface 19a of the recess part 19 and on the upper side 

relative to the holding surface 4a (lower surface o f the 

adhesive tape 23).  The difference in the height be tween 

the front surface 11a of the wafer 11 and the lower  end 

of the cutting blade 16 at this time is equivalent to the 

depth of the cutting-in of the cutting blade 16 int o the 

wafer 11. 

        Then, the chuck table 4 is moved along the X-axis 

direction while the cutting blade 16 is rotated.  T hereby, 

the chuck table 4 and the cutting blade 16 relative ly 

move along the X-axis direction (processing feed) a nd the 

cutting blade 16 cuts into the side of the front su rface 

11a of the wafer 11 along the one planned dividing line 

13.  The cutting-in depth of the cutting blade 16 a t this 
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time is larger than the thickness of the central pa rt 

(device region 17a, see FIG. 3 and so forth) of the  wafer 

11 and is smaller than the thickness of the periphe ral 

part (reinforcing part 21) of the wafer 11.  Thus, in the 

device region 17a of the wafer 11, a cut (kerf) tha t 

reaches the bottom surface 19a from the front surfa ce 11a 

is formed along the one planned dividing line 13.  

Meanwhile, in the reinforcing part 21 of the wafer 11, a 

groove 11c with a depth corresponding to the cuttin g-in 

depth of the cutting blade 16 is formed along the o ne 

planned dividing line 13.  Thereafter, the cutting blade 

16 is moved in the Y-axis direction by a distance 

corresponding to the interval of the planned dividi ng 

lines 13 (indexing feed) and the wafer 11 is cut al ong 

another planned dividing line 13.  By repeating thi s 

procedure, the wafer 11 is cut along all planned di viding 

lines 13 parallel to the first direction. 

        Next, the chuck table 4 is rotated by 90° a nd the 

length direction of the planned dividing lines 13 

parallel to the second direction is aligned with th e X-

axis direction.  Then, the wafer 11 is cut along th e 

planned dividing lines 13 by a similar procedure.  FIG. 5B 

is a sectional view illustrating the wafer 11 cut a long 

the second direction.  When the wafer 11 has been c ut 
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along all planned dividing lines 13, the device reg ion 

17a of the wafer 11 is divided along the planned di viding 

lines 13 and plural device chips 27 (see FIG. 6) ea ch 

including the device 15 are obtained.  Furthermore,  on the 

side of the upper surface (front surface) of the 

reinforcing part 21, the grooves 11c are formed alo ng the 

planned dividing lines 13. 

        Next, by giving an external force to the 

reinforcing part 21, the reinforcing part 21 is div ided 

along the planned dividing lines 13 with the groove s 11c 

being the points of origin (dividing step).  In the  

present embodiment, the external force is given to the 

reinforcing part 21 by sucking the adhesive tape 23  by a 

chuck table. 

        FIG. 6 is a perspective view illustrating a  

cleaning unit 30.  The cleaning unit 30 is a mechan ism 

that cleans the wafer 11 after the cutting processi ng and 

is incorporated in the cutting apparatus 2 (see FIG . 3).  

Furthermore, the cleaning unit 30 includes a chuck table 

(holding table) 32 that holds the wafer 11 and a fl uid 

supply unit 46 that supplies fluid to the wafer 11 held 

by the chuck table 32. 

        The upper surface of the chuck table 32 con figures 

a circular holding surface that holds the wafer 11.   
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Furthermore, a rotational drive source (not illustr ated) 

such as a motor that rotates the chuck table 32 aro und a 

rotation axis substantially parallel to the vertica l 

direction is coupled to the chuck table 32.  The ch uck 

table 32 includes a frame body (main body part) 34 that 

is composed of a metal, glass, ceramic, resin, or t he 

like and has a circular column shape.  A recess par t 

(groove) 34b with a circular shape in plan view is formed 

on the side of an upper surface 34a of the frame bo dy 34 

and a holding component 36 with a circular disc sha pe is 

fitted into the recess part 34b.  The holding compo nent 36 

is a component composed of a porous material such a s 

porous ceramic and internally includes pores (sucti on 

path) that communicate from the upper surface of th e 

holding component 36 to the lower surface.  The upp er 

surface of the holding component 36 configures a ci rcular 

suction surface 36a that sucks and holds the wafer 11.  

Furthermore, the upper surface 34a of the frame bod y 34 

and the suction surface 36a of the holding componen t 36 

are disposed on substantially the same plane. 

        Recesses and projections are made at a posi tion 

corresponding to the reinforcing part 21 of the waf er 11 

in the chuck table 32.  For example, the frame body  34 is 

formed in such a manner that the upper surface 34a 
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overlaps with the reinforcing part 21 when the wafe r 11 

is disposed over the chuck table 32.  Furthermore, plural 

projection parts (protrusions) 38 that protrude upw ard 

from the upper surface 34a are disposed on the side  of 

the upper surface 34a of the frame body 34.  Incide ntally, 

although the projection parts 38 formed into a 

rectangular parallelepiped shape are illustrated in  FIG. 

6, there is no limit on the shape of the projection  parts 

38.  The plural projection parts 38 are arranged at  

substantially equal intervals along the circumferen tial 

direction of the frame body 34.  Furthermore, an an nular 

region having periodic recesses and projections is 

configured by the upper surface 34a of the frame bo dy 34 

and the projection parts 38.  Moreover, annular gro oves 

40a and 40b that are opened in the upper surface 34 a are 

made on the side of the upper surface 34a of the fr ame 

body 34.  For example, the grooves 40a and 40b are 

concentrically formed on both sides (outside and in side 

in the radial direction of the frame body 34) of th e 

plural projection parts 38.  Furthermore, the groov e 40a 

and the groove 40b are coupled to each other throug h 

plural grooves 40c formed along the radial directio n of 

the frame body 34.  The holding component 36 is con nected 

to a suction source 44 through a flow path (not 
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illustrated) made inside the frame body 34 and a va lve 

42a.  Furthermore, the grooves 40a, 40b, and 40c ar e 

connected to the suction source 44 through the flow  path 

(not illustrated) made inside the frame body 34 and  a 

valve 42b.  The suction source 44 is configured by an 

ejector or the like. 

        The wafer 11 is disposed over the chuck tab le 32 in 

such a manner that the reinforcing part 21 overlaps  with 

the upper surface 34a of the frame body 34.  Due to  this, 

the reinforcing part 21 of the wafer 11 is supporte d by 

the plural projection parts 38 with the interventio n of 

the adhesive tape 23.  FIG. 7A is a sectional view 

illustrating the wafer 11 disposed over the chuck t able 

32.  Incidentally, in FIG. 7A, for convenience of 

explanation, only the shapes of the wafer 11, the 

adhesive tape 23, the frame 25, and the chuck table  32 in 

the section are illustrated. 

        When the valves 42a and 42b are opened in t he state 

in which the wafer 11 is disposed over the chuck ta ble 

32, a negative pressure of the suction source 44 ac ts on 

the holding component 36 and the grooves 40a and 40 b, and 

the wafer 11 is sucked and held by the chuck table 32 

with the intervention of the adhesive tape 23.  FIG . 7B is 

a sectional view illustrating the wafer 11 sucked b y the 
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chuck table 32.  The region stuck to the inside of the 

recess part 19 of the wafer 11 in the adhesive tape  23 is 

sucked by the holding component 36 and is peeled of f from 

the recess part 19 to get contact with the suction 

surface 36a.  Furthermore, the region stuck to the 

reinforcing part 21 in the adhesive tape 23 is suck ed by 

the grooves 40a and 40b and is peeled off from the 

reinforcing part 21 to get contact with the upper s urface 

34a of the frame body 34. 

        Here, as illustrated in FIG. 6, the periodi c 

recesses and projections are annularly formed by th e 

plural projection parts 38 on the side of the upper  

surface 34a of the frame body 34.  Thus, when the n egative 

pressure is caused to act on the grooves 40a and 40 b, the 

region stuck to the reinforcing part 21 in the adhe sive 

tape 23 gets deformed along the upper surface 34a o f the 

frame body 34 and the projection parts 38 and becom es an 

undulate state.  Furthermore, the region that is no t 

supported by the projection parts 38 in the reinfor cing 

part 21 is pulled toward the side of the upper surf ace 

34a of the frame body 34 by the adhesive tape 23 an d 

moves to enter the space between the adjacent proje ction 

parts 38.  As a result, a shear stress acts on the 

reinforcing part 21.  That is, an external force is  given 
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to the reinforcing part 21 by sucking the adhesive tape 

23 by the chuck table 32.  When the external force is 

given to the reinforcing part 21, cracks are genera ted 

from the grooves 11c formed in the reinforcing part  21 

and progress in the thickness direction of the 

reinforcing part 21.  Due to this, the reinforcing part 21 

breaks along the planned dividing lines 13.  That i s, the 

grooves 11c function as the points of origin of div iding 

of the reinforcing part 21 and the annular reinforc ing 

part 21 is divided into plural chips along the plan ned 

dividing lines 13. 

        Incidentally, in the dividing step, the rei nforcing 

part 21 does not necessarily need to be divided alo ng all 

grooves 11c.  That is, it suffices that the reinfor cing 

part 21 is divided into plural chips with a predete rmined 

size or smaller in order for the reinforcing part 2 1 to 

be properly removed in a reinforcing part removal s tep to 

be described later.  Furthermore, although the exam ple in 

which the recesses and projections of the chuck tab le 32 

are configured by the upper surface 34a of the fram e body 

34 and the projection parts 38 has been described i n FIG. 

6, there is no limit on the forming method of reces ses 

and projections.  For example, recesses and project ions 

may be formed by making plural recess parts (groove s) on 
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the side of the upper surface 34a of the frame body  34.  

Moreover, the method for giving an external force t o the 

reinforcing part 21 is not limited to suction of th e 

adhesive tape 23 by the chuck table 32.  For exampl e, an 

external force may be given to the reinforcing part  21 by 

pushing a pressing component against the reinforcin g part 

21 in the state in which the wafer 11 is held by a 

predetermined chuck table.  Furthermore, an externa l force 

may be given to the reinforcing part 21 by using an  

expanding tape (tape that can be expanded by giving  an 

external force) as the adhesive tape 23 and pulling  the 

expanding tape to expand it. 

        Next, the reinforcing part 21 divided into the 

plural chips is removed (reinforcing part removal s tep).  

In the reinforcing part removal step, the respectiv e 

chips formed through the dividing of the reinforcin g part 

21 are peeled off from the adhesive tape 23 and are  

removed.  This makes the state in which only the pl ural 

device chips 27 are stuck to the adhesive tape 23.  For 

the removal of the reinforcing part 21, the fluid s upply 

unit 46 (see FIG. 6) is used, for example.  The flu id 

supply unit 46 includes a nozzle 48 that jets fluid  and 

an arm 50 that swings the nozzle 48. 

        FIG. 8A is a sectional view illustrating th e wafer 
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11 for which fluid 52 is jetted to the reinforcing part 

21.  In the reinforcing part removal step, first, t he 

nozzle 48 is swung to be disposed at a position tha t 

overlaps with a region inside the reinforcing part 21.  

Then, the fluid 52 is jetted from the nozzle 48 tow ard 

the reinforcing part 21.  Thereby, the chips of the  

reinforcing part 21 are blown off by the fluid 52 t o be 

peeled off from the adhesive tape 23 and be removed . 

        FIG. 8B is a sectional view illustrating th e wafer 

11 from which the reinforcing part 21 is removed.  In the 

case of removing the reinforcing part 21 by the jet ting 

of the fluid 52, it is preferable to jet the fluid 52 

from the center side of the wafer 11 (inside of the  

reinforcing part 21) toward the peripheral side of the 

wafer 11 (outside of the reinforcing part 21).  In this 

case, the chips of the reinforcing part 21 are scat tered 

outward in the radial direction of the reinforcing part 

21.  This can prevent the chips of the reinforcing part 21 

from being scattered to the side of the device chip s 27 

to scratch the device chips 27.  For example, the j et 

direction of the fluid 52 is adjusted by inclining the 

nozzle 48 with respect to the vertical direction (s ee 

FIG. 8A and FIG. 8B).  Then, the chuck table 32 is rotated 

while the fluid 52 is jetted from the nozzle 48.  T hereby, 
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the fluid 52 is jetted to the whole of the reinforc ing 

part 21 and the chips of the reinforcing part 21 ar e 

sequentially peeled-off and removed from the adhesi ve 

tape 23. 

        Here, if the reinforcing part 21 is not div ided and 

remains in the continuous annular state, work of 

carefully holding the reinforcing part 21 and raisi ng the 

reinforcing part 21 in such a manner as to avoid th e 

occurrence of a swing or position deviation of the 

reinforcing part 21 is required to properly remove the 

reinforcing part 21.  Thus, a precise conveying mec hanism 

and so forth for executing the removal of the reinf orcing 

part 21 are required and the work time necessary fo r the 

removal of the reinforcing part 21 also becomes lon g.  On 

the other hand, in the present embodiment, the annu lar 

reinforcing part 21 is divided into plural chips in  the 

dividing step.  Therefore, the reinforcing part 21 can be 

removed extremely easily through only giving a mode rate 

external force to the respective chips in the reinf orcing 

part removal step. 

        Incidentally, there is no limit on the flui d 52 

jetted to the reinforcing part 21.  For example, a liquid 

such as pressurized purified water (high-pressure l iquid) 

is jetted as the fluid 52.  Furthermore, it is also  
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possible to use mixed fluid containing a liquid (pu rified 

water or the like) and a gas (air or the like) as t he 

fluid 52.  Moreover, the plural device chips 27 may  be 

coated with a protective film when the fluid is jet ted to 

the reinforcing part 21.  For example, purified wat er may 

be supplied from the upper side of the chuck table 32 

toward the wafer 11 and the plural device chips 27 may be 

coated with a water film.  This causes the device c hips 27 

to become less likely to be damaged even if by any chance 

a chip of the reinforcing part 21 is scattered to t he 

side of the device chips 27.  In this case, a nozzl e that 

supplies the liquid (purified water or the like) fo r 

forming the protective film to the wafer 11 held by  the 

chuck table 32 may be mounted on the cleaning unit 30.  

Furthermore, although the case in which the dividin g step 

and the reinforcing part removal step are executed by 

using the chuck table 32 disposed in the cleaning u nit 30 

has been explained in the above description, it is also 

possible to use another chuck table prepared separa tely 

from the cleaning unit 30.  Furthermore, separate c huck 

tables may be used for the dividing step and the 

reinforcing part removal step. 

        As described above, in the processing metho d of a 

wafer according to the present embodiment, in the c utting 
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step, the device region 17a is divided into the plu ral 

device chips 27.  In addition, the grooves 11c are formed 

on the front surface side of the reinforcing part 2 1.  

Then, in the dividing step, an external force is gi ven to 

the reinforcing part 21 and the reinforcing part 21  is 

divided with the grooves 11c being the points of or igin.  

As a result, it becomes possible to easily remove t he 

reinforcing part 21 from the wafer 11 by a simple m ethod 

such as jetting the fluid 52 to the divided reinfor cing 

part 21, for example. 

        Incidentally, in the above-described proces sing 

method of a wafer, after execution of the holding s tep 

(see FIG. 4) and before execution of the dividing s tep 

(see FIG. 7A and FIG. 7B), the device region 17a an d the 

reinforcing part 21 may be separated (separation st ep).  

For example, the separation step is executed by usi ng the 

cutting apparatus 2 illustrated in FIG. 3 before or  after 

execution of the cutting step (see FIG. 5A and FIG.  5B). 

        Specifically, first, in the state in which the 

wafer 11 is held by the chuck table 4 (see FIG. 4),  the 

positions of the chuck table 4 and the cutting unit  12 

are adjusted in such a manner that the cutting blad e 16 

is disposed directly above the peripheral part of t he 

device region 17a (thinned region) of the wafer 11.   Then, 
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the cutting unit 12 is lowered while the cutting bl ade 16 

is rotated, and the cutting blade 16 is caused to c ut 

into part of the peripheral part of the device regi on 

17a.  The amount of lowering of the cutting unit 12  at 

this time is set in such a manner that the lower en d of 

the cutting blade 16 reaches the adhesive tape 23 s tuck 

to the bottom surface 19a of the recess part 19.  N ext, in 

the state in which the cutting blade 16 cuts into t he 

wafer 11, the chuck table 4 is caused to make one 

rotation with the cutting blade 16 kept on rotating .  

Thereby, the wafer 11 is annularly cut and split al ong 

the outer peripheral part of the device region 17a and is 

split.  As a result, the reinforcing part 21 is cut  off 

from the wafer 11 and the device region 17a and the  

reinforcing part 21 are separated. 

        When the above-described separation step is  

executed, at the time of execution of the subsequen t 

dividing step, the protruding part (see FIG. 7A and  FIG. 

7B) that protrudes from the upper part of the reinf orcing 

part 21 to the side of the device chips 27 does not  

remain or the protruding part becomes short.  This can 

prevent the occurrence of the situation in which th e 

protruding part pulled by the adhesive tape 23 brea ks and 

is scattered to the side of the device chips 27 whe n the 
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adhesive tape 23 is sucked in the dividing step. 

        Furthermore, in the above-described process ing 

method of a wafer, after execution of the cutting s tep 

(see FIG. 5A and FIG. 5B) and before execution of t he 

dividing step (see FIG. 7A and FIG. 7B), plural scr ibed 

lines (grooves) may be formed in the reinforcing pa rt 21 

(scribed line forming step).  The scribed line form ing 

step is executed by using the cutting apparatus 2 o n 

which a groove forming unit (scribed line forming u nit) 

60 is mounted, for example.  FIG. 9A is a plan view  

illustrating the cutting apparatus 2 including the groove 

forming unit 60.  FIG. 9B is a sectional view illus trating 

the cutting apparatus 2 including the groove formin g unit 

60.  Incidentally, in FIG. 9B, the wafer 11 after 

execution of the cutting step is also illustrated. 

        For example, the groove forming unit 60 is mounted 

on a side surface of the housing 14 of the cutting unit 

12.  Specifically, the groove forming unit 60 inclu des a 

fixed component 62 fixed to the side surface of the  

housing 14.  The fixed component 62 is formed into an L-

shape in plan view and is disposed adjacent to the 

housing 14 in the X-axis direction.  To the lower s urface 

side of the fixed component 62, a cutter 64 that fo rms 

scribed lines (grooves) in the wafer 11 and a press ing 
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component 66 that presses the wafer 11 are fixed.  The 

cutter 64 and the pressing component 66 are dispose d 

adjacent to each other in the Y-axis direction.  Th e 

cutter 64 includes a cutting edge 64a at the lower end 

part.  As the cutting edge 64a, a diamond cutter is  used, 

for example.  Furthermore, the pressing component 6 6 is a 

circular cylindrical component composed of a metal,  

resin, or the like.  The lower surface of the press ing 

component 66 is formed into a curved surface shape and 

configures a pressing surface 66a that presses the wafer 

11. 

        In the scribed line forming step, first, th e groove 

forming unit 60 is moved and the cutting edge 64a o f the 

cutter 64 is brought into contact with the front su rface 

side of the reinforcing part 21.  Incidentally, the  

movement of the groove forming unit 60 is controlle d by a 

movement mechanism (not illustrated) coupled to the  

cutting unit 12.  Then, the groove forming unit 60 is 

moved along the Y-axis direction in the state in wh ich 

the cutting edge 64a is in contact with the reinfor cing 

part 21.  Thereby, a linear scribed line is formed along 

the radial direction of the reinforcing part 21 on the 

front surface side of the reinforcing part 21.  Nex t, the 

chuck table 4 is rotated by a predetermined angle a nd a 



36 

scribed line is similarly formed in the reinforcing  part 

21.  By repeating this procedure, plural scribed li nes are 

formed along the radial direction of the reinforcin g part 

21. 

        The scribed lines function as the points of  origin 

of dividing of the wafer 11 together with the groov es 11c 

(see FIG. 6) formed in the reinforcing part 21.  Th at is, 

when the scribed lines are formed, cracks become mo re 

likely to be generated in the reinforcing part 21 i n the 

dividing step (see FIG. 7A and FIG. 7B) and dividin g of 

the reinforcing part 21 is assisted.  This makes it  

possible to surely divide the reinforcing part 21 i nto 

plural chips. 

        Furthermore, after the scribed lines are fo rmed in 

the reinforcing part 21, the reinforcing part 21 ma y be 

divided by pushing the pressing component 66 agains t the 

reinforcing part 21.  Specifically, after the scrib ed 

lines are formed in the reinforcing part 21 by the cutter 

64, the pressing component 66 is moved along the Y- axis 

direction to be positioned directly above the reinf orcing 

part 21, and is lowered toward the reinforcing part  21.  

Thereby, the pressing surface 66a gets contact with  the 

reinforcing part 21 and pushes the reinforcing part  21 

downward.  As a result, an external force is given to the 
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reinforcing part 21 and the reinforcing part 21 is 

divided with the scribed lines and the grooves 11c (see 

FIG. 6) being the points of origin.  Then, the chuc k table 

4 is rotated by a predetermined angle in each rotat ion 

and the formation of a scribed line and pressing of  the 

reinforcing part 21 by the pressing component 66 ar e 

repeated.  That is, the scribed line forming step a nd the 

dividing step are alternately executed plural times .  

Thereby, the reinforcing part 21 sequentially break s 

along the circumferential direction and the reinfor cing 

part 21 is divided into plural chips finally. 

        Besides, structures, methods, and so forth 

according to the above-described embodiment can be 

carried out with appropriate changes without depart ing 

from the scope of the object of the present inventi on. 

        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 processing method of a wafer for proc essing 

the wafer that includes, on a front surface side, a  

device region in which a device is formed in each o f a 

plurality of regions marked out by a plurality of p lanned 

dividing lines arranged in a lattice manner to inte rsect 

each other and includes a recess part formed in a r egion 

corresponding to the device region on a back surfac e side 

and includes an annular reinforcing part that surro unds 

the device region and the recess part at a peripher al 

part, the processing method of a wafer comprising: 

        a tape sticking step of sticking an adhesiv e tape 

to the back surface side of the wafer along the rec ess 

part and the reinforcing part; 

        a holding step of holding a bottom surface of the 

recess part by a first chuck table with interventio n of 

the adhesive tape; 

        a cutting step of cutting the wafer along t he 

planned dividing lines by a cutting blade to divide  the 

device region into a plurality of device chips and form 

grooves on the front surface side of the reinforcin g 

part; and 

        a dividing step of dividing the reinforcing  part 

along the planned dividing lines with the grooves b eing 
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points of origin by giving an external force to the  

reinforcing part. 

        2.  The processing method of a wafer accord ing to 

claim 1, wherein, 

        in the dividing step, by sucking the adhesi ve tape 

by a second chuck table having recesses and project ions 

at a position corresponding to the reinforcing part  of 

the wafer in a state in which the wafer is supporte d by 

the second chuck table, the adhesive tape is dispos ed 

along the recesses and projections to divide the 

reinforcing part. 

        3.  The processing method of a wafer accord ing to 

claim 1, further comprising: 

        a separation step of separating the device region 

and the reinforcing part by annularly cutting a 

peripheral part of the device region by the cutting  blade 

after execution of the holding step and before exec ution 

of the dividing step. 

        4.  The processing method of a wafer accord ing to 

claim 1, further comprising: 

        a reinforcing part removal step of removing  the 

reinforcing part by jetting fluid to the reinforcin g part 

after execution of the dividing step. 

        5.  The processing method of a wafer accord ing to 



40 

claim 4, wherein 

        the fluid is jetted from a center side of t he wafer 

toward a peripheral side of the wafer. 

        6.  The processing method of a wafer accord ing to 

claim 4, wherein 

        the fluid is mixed fluid containing a gas a nd a 

liquid. 

        7.  The processing method of a wafer accord ing to 

claim 4, wherein 

        the fluid is a liquid. 

        8.  The processing method of a wafer accord ing to 

claim 1, further comprising: 

        a scribed line forming step of forming a pl urality 

of scribed lines in the reinforcing part along a ra dial 

direction of the reinforcing part after execution o f the 

cutting step and before execution of the dividing s tep. 

  


