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METHOD OF DIVIDING WAFER 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a method o f 

dividing a wafer. 

Description of the Related Art 

        Cutting apparatus for cutting a wafer with a 

cutting blade operate by holding the wafer adhered to an 

adhesive tape on the holding surface of a chuck tab le, 

thrusting the cutting blade which is rotating at a high 

speed to incise the wafer held on the chuck table, and 

cutting the wafer until the tip end of the cutting blade 

reaches the adhesive tape, thereby fully severing t he 

wafer.  The cutting apparatus are capable of fully 

severing the wafer because they recognize the verti cal 

position of the holding surface of the chuck table 

holding the wafer and the vertical position of the tip 

end of the cutting blade (see, for example, Japanes e 

Patent No. 4549654), calculate how deep the tip end  of 

the cutting blade is to incise the adhesive tape fr om the 

reference position where the tip end of the cutting  blade 

contacts the holding surface of the chuck table, 

depending on the thickness of the adhesive tape bei ng 

used, lower the cutting blade until the tip end the reof 

reaches a position based on the calculated depth in  an 
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incising feed mode, and move (cutting feed mode) th e 

cutting blade with respect to the wafer thereby to cut 

the wafer in a cutting feed mode. 

        The cutting blade that is used to cut the w afer has 

such a property that it is progressively worn as th e 

cutting process continues.  When the cutting blade has cut 

a certain amount of wafer in the cutting process, t he 

actual depth by which the cutting blade has cut int o the 

wafer is smaller than the calculated depth by which  the 

cutting blade is to cut into the wafer.  Therefore,  when 

the cutting blade has cut a certain amount of wafer , the 

tip end of the cutting blade is detected again by 

position detecting means such as an optical sensor or the 

like, and the depth by which the cutting blade has 

incised the wafer is managed so that it will reach a 

depth required to fully sever the wafer (see, for e xample, 

Japanese Patent No. 5389604).  Alternatively, when the 

cutting blade has cut a certain amount of wafer, th e 

cutting blade is actuated in the incising feed mode , but 

not in the cutting feed mode, to incise a cut mark 

bearing workpiece to leave a cut mark thereon, then  the 

diameter of the cutting blade is calculated from th e 

length of the cut mark, and the depth by which the 

cutting blade has incised the wafer is managed so t hat it 

will reach a depth required to fully sever the wafe r (see, 

for example, Japanese Patent Laid-Open No. 2013-279 49). 
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SUMMARY OF THE INVENTION 

        According to the process of managing the de pth by 

which the cutting blade has cut the wafer by detect ing 

the tip end of the cutting blade in a contactless f ashion 

with the position detecting means such as an optica l 

sensor or the like as disclosed in Japanese Patent No. 

5389604, however, it is necessary to detect the tip  end 

of the cutting blade after chips produced in the cu tting 

process have been removed and to move the tip end o f the 

cutting blade to a detector of the position detecti ng 

means.  Therefore, it is time-consuming to detect t he tip 

end of the cutting blade, resulting in a reduction in 

cutting efficiency.  According to the process of ma naging 

the depth by which the cutting blade has cut the wa fer by 

calculating the diameter of the cutting blade from the 

cut mark as disclosed in Japanese Patent Laid-Open No. 

2013-27949, since the cutting blade needs to be mov ed to 

a cut mark forming unit which is provided with the cut 

mark bearing workpiece, it is also time-consuming t o 

detect the tip end of the cutting blade, resulting in a 

reduction in cutting efficiency. 

        Therefore, it is an object of the present i nvention 

to provide a method of dividing a wafer in a manner  to 

manage the depth by which a cutting blade has cut t he 

wafer so that it will reach a depth required to ful ly 

sever the wafer while at the same time preventing a  
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reduction in cutting efficiency when the cutting bl ade is 

caused to incise the wafer to fully sever the wafer . 

        In accordance with an aspect of the present  

invention, there is provided a method of dividing a  wafer 

having projected dicing lines thereon by holding on  a 

chuck table a wafer unit which includes the wafer a dhered 

to an adhesive tape that is adhered to a ring frame  in 

closing relation to an opening of the ring frame, w ith an 

exposed area in which the adhesive tape is exposed 

between an outer circumferential edge of the wafer and an 

inner circumferential edge of the ring frame, and f ully 

severing the wafer by a cutting blade along the pro jected 

dicing lines.  The method includes an exposed area 

incising step of lowering the cutting blade to a pr eset 

lowered position for fully severing the wafer to ca use 

the cutting blade to incise the exposed area of the  wafer 

unit, an image capturing step of capturing an image  of an 

area incised by the cutting blade with image captur ing 

means in the exposed area incising step, a determin ing 

step of determining whether or not it is possible t o 

fully sever the wafer on the basis of the image cap tured 

in the image capturing step, and an adjusting step of 

increasing a distance by which to lower the cutting  blade 

if it is determined that it is impossible to fully sever 

the wafer in the determining step. 

        The method of dividing a wafer according to  the 
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present invention includes the exposed area incisin g step 

of lowering the cutting blade to a preset lowered 

position for fully severing the wafer to cause the 

cutting blade to incise the exposed area of the waf er 

unit, the image capturing step of capturing an imag e of 

the exposed area which the cutting blade has incise d, 

with image capturing means, the determining step of  

determining whether or not it is possible to fully sever 

the wafer on the basis of the captured image, and t he 

adjusting step of increasing a distance by which to  lower 

the cutting blade if it is determined that it is 

impossible to fully sever the wafer.  Therefore, an  image 

is captured to check if a cut mark is formed in the  

exposed area or not, and it is determined whether o r not 

it is possible to fully sever the wafer on the basi s of 

the captured image.  If it is determined that it is  

impossible to fully sever the wafer, then the dista nce by 

which to lower the cutting blade is increased, and the 

wafer is cut by the cutting blade which has been lo wered 

by the distance increased to fully sever the wafer.   

Consequently, the wafer is prevented from being not  fully 

severed by the cutting blade while at the same time  

preventing a reduction in cutting efficiency due to  

movement of the cutting blade to other units. 

        The above and other objects, features, and 

advantages of the present invention and the manner of 
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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 of a cutting a pparatus 

for carrying out a method of dividing a wafer accor ding 

to an embodiment of the present invention; 

        FIG. 2 is an enlarged perspective view of a n 

enclosed portion A shown in FIG. 1; 

        FIG. 3 is a view showing the manner in whic h a 

cutting blade is set up using a chuck table; 

        FIG. 4 is a plan view of an image captured before 

the cutting blade incises an adhesive tape; 

        FIG. 5 is a cross-sectional view showing th e manner 

in which the cutting blade is caused to incise an e xposed 

area of a wafer in an exposed area incising step; 

        FIG. 6 is a cross-sectional view showing th e manner 

in which an image of an area incised by the cutting  blade 

is captured by image capturing means in an image 

capturing step; 

        FIG. 7 is a plan view of an image captured in the 

image capturing step; 

        FIG. 8 is a cross-sectional view showing th e manner 
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in which a distance by which to lower the cutting b lade 

is adjusted in an adjusting step; 

        FIG. 9 is a plan view of an image captured in 

another image capturing step; and 

        FIG. 10 is a perspective view of a wafer un it with 

a cut mark formed on a wafer. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        A cutting apparatus 1 used to carry out a m ethod of 

dividing a wafer according to an embodiment of the 

present invention, a wafer W1 to be divided by the 

cutting apparatus 1, and a setup process for determ ining 

a reference position for the descent of a cutting b lade 

60 will be described below with reference to FIGS. 1 

through 3. 

        The wafer W1 shown in FIG. 1 includes a 

semiconductor wafer with a number of devices D form ed in 

grid-like areas separated by projected dicing lines  S on 

a surface W1a of the wafer W1.  The wafer W1 is sup ported 

on a ring frame F by an adhesive tape T having a 

thickness of about 100 µm, making up a wafer unit W .  

While the wafer unit W is being held on a chuck tab le 30, 

the wafer W1 is cut by the cutting apparatus 1.  Th e wafer 

W1 is not limited to any shapes and types.  Though the 

thickness of the adhesive tape T is of about 100 µm  in 

the present embodiment, it may be varied depending on the 
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type of the wafer W1, the thickness of the wafer W1 , the 

cutting blade, and other factors. 

        The wafer unit W is fabricated as follows:  The 

wafer W1 and the ring frame F are positioned with r espect 

to each other so that the wafer W1 is positioned ra dially 

inwardly of the ring frame F.  At this time, the wa fer W1 

is positioned centrally in the opening of the ring frame 

F.  After the wafer W1 and the ring frame F have be en 

positioned with respect to each other, the adhesive  

surface of the adhesive tape T is pressed against a  

reverse side W1b of the wafer W1, thereby applying the 

adhesive tape T to the reverse side W1b of the wafe r W1.  

At the same time, an outer circumferential portion of the 

adhesive surface of the adhesive tape T is applied to the 

ring frame F, thereby closing the opening of the ri ng 

frame F.  The wafer unit W in which the wafer W1 is  

supported on the ring frame F by the adhesive tape T is 

now completed.  The wafer unit W thus formed has an  

exposed area E where the adhesive surface of the ad hesive 

tape T is exposed between the outer circumferential  edge 

of the wafer W1 and the inner circumferential edge of the 

ring frame F. 

        The cutting apparatus 1 shown in FIG. 1, wh ich is 

used to divide the wafer W1 by the method of dividi ng a 

wafer according to the present embodiment, is an 

apparatus which cuts the wafer W1 with cutting mean s 6 
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including a cutting blade 60 while the wafer unit W  held 

on the chuck table 30 is being moved in a cutting f eed 

mode along a cutting feed direction indicated as an  X-

axis direction by cutting feed means (cutting feed unit) 

5. 

        The cutting feed means 5 on the cutting app aratus 1 

includes a ball screw 50 having an axis extending a long 

X-axis directions, a pair of guide rails 51 dispose d 

parallel to the balls crew 50, a pulse motor 52 for  

rotating the ball screw 50 about its own axis, and a 

movable plate 53 having an inner nut threaded over the 

ball screw 50 and bottom surfaces held in sliding c ontact 

with the guide rails 51.  When the pulse motor 52 i s 

energized, the ball screw 50 rotates about its own axis, 

causing the movable plate 53 to move back and forth  along 

the X-axis directions while being guided by the gui de 

rails 51.  The chuck table 30 is disposed on the mo vable 

plate 53.  The pulse motor 52 is energized by a pul sed 

signal from a controller 13. 

        The chuck table 30 has a circular outer pro file, 

for example, and includes a suction unit 300 for 

attracting the wafer W1 under suction and a frame b ody 

301 supporting the suction unit 300.  The suction u nit 300 

is held in fluid communication with a suction sourc e, not 

shown, and includes a holding surface 300a for hold ing 

the wafer W1 under suction, the holding surface 300 a 
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serving as an exposed surface of the suction unit 3 00 and 

lying flush with the upper surface of the frame bod y 301.  

The chuck table 30 is rotatably supported by rotati ng 

means 31 which is connected to the bottom surface o f the 

chuck table 30.  Fixing means 32 for fixing the rin g frame 

F is disposed on peripheral portions of the chuck t able 

30.  The suction unit 300 is made of porous ceramic s, for 

example, and the frame body 301 is made of an 

electrically conductive material such as metal, for  

example. 

        A wall 10 is erected in a rear area on the cutting 

apparatus 1 along a – X-axis direction, and support s 

thereon indexing feed means (indexing feed mechanis m) 7 

for feeding the cutting means (cutting unit) 6 in Y -axis 

directions.  The indexing feed means 7 includes a b all 

screw 70 having an axis extending along the Y-axis 

directions, a pair of guide rails 71 disposed paral lel to 

the balls crew 70, a pulse motor, not shown, for ro tating 

the ball screw 70 about its own axis, and a movable  plate 

73 having an inner nut threaded over the ball screw  70 

and side surfaces held in sliding contact with the guide 

rails 71.  When the non-illustrated pulse motor is 

energized, the ball screw 70 rotates about its own axis, 

causing the movable plate 73 to move back and forth  along 

the Y-axis directions while being guided by the gui de 

rails 71.  Incising feed means 9 for feeding the cu tting 
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means 6 along Z-axis directions is disposed on the 

movable plate 73.  The non-illustrated pulse motor is 

energized by a pulsed signal from the controller 13 . 

        The incising feed means (incising feed mech anism) 9 

includes a ball screw 90 having an axis extending a long 

Z-axis directions, a pair of guide rails 91 dispose d 

parallel to the balls crew 90, a pulse motor 92 for  

rotating the ball screw 90 about its own axis, and a 

movable plate 93 having an inner nut threaded over the 

ball screw 90 and side surfaces held in sliding con tact 

with the guide rails 91.  When the number of pulses  is 

supplied to the pulse motor 92 to energize the puls e 

motor 92, the ball screw 90 rotates about its own a xis, 

causing the movable plate 93 to move back and forth  along 

the Z-axis directions while being guided by the gui de 

rails 91.  The cutting means 6 is connected to the movable 

plate 93.  The pulse motor 92 is energized by a pul sed 

signal from a controller 13. 

        The cutting means 6 includes a spindle 61 e xtending 

horizontally (along the Y-axis directions in FIG. 1 ) 

perpendicularly to the directions along which the m ovable 

plate 53 is movable, a housing 62 by which the spin dle 61 

is rotatably supported, and the cutting blade 60 fi xed to 

the spindle 61 for rotation therewith about its own  axis.  

Alignment means (alignment unit) 63 is disposed on a side 

surface of the housing 62 for capturing an image of  an 
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area to be cut of the wafer W1 and detecting its po sition.  

The alignment means 63 includes an alignment camera  630 

for capturing an image of the surface W1a of the wa fer W1.  

On the basis of the image captured by the alignment  

camera 630, the alignment means 63 can detect a pro jected 

dicing line S along which to cut the wafer W1 by 

performing an image processing process such as patt ern 

matching or the like on the captured image. 

        As shown in FIG. 2, the cutting blade 60 ha s a 

cutting edge 601 secured to the peripheral edge of a 

disk-shaped base 600, and is fastened to the spindl e 61 

by a nut 67.  A blade cover 64 covers the cutting b lade 60 

along a + Z-axis direction.  A pair of cutting liqu id 

nozzles 65 for supplying a cutting liquid to both 

surfaces of the cutting edge 601 are disposed in fr ont of 

and behind the cutting edge 601 along the Y-axis 

directions.  Another pair of cutting liquid nozzles  66 for 

ejecting a cutting liquid are disposed in a region on an 

extension of the plane of the cutting edge 601.  Th e 

cutting liquid ejected from the cutting liquid nozz les 65 

and 66 flows in from cutting liquid inlets 65a and 66a, 

respectively. 

        On the blade cover 64, for example, there i s 

mounted image capturing means (image capturing unit ) 68 

for capturing an image of an area, where the cuttin g 

blade 60 is to incise the wafer W1, in the exposed area E 
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of the wafer W1 shown in FIG. 1.  The image capturi ng 

means 68 includes, for example, a camera incorporat ing a 

CCD image sensor or the like, but may not necessari ly be 

limited to such a camera. 

        For reliably cutting the wafer W1, it is ne cessary 

to control, with high accuracy, the depth by which to 

incise the wafer W1.  To this end, before actually cutting 

the wafer W1, the cutting apparatus 1 sets up the c utting 

blade 60 to keep the accuracy with respect to the d epth 

by which to incise the wafer W1. 

        As shown in FIG. 3, a setup process for the  cutting 

blade 60 prior to the actual cutting of the wafer W 1 is 

carried out by lowering the cutting means 6 along a  – Z-

axis direction, detecting an electrical conduction made 

when the cutting edge 601 of the cutting blade 60 

contacts the upper surface of the frame body 301 of  the 

chuck table 30, with a detector 11 connected to the  

cutting means 6, for example, and storing the posit ion of 

the cutting blade 60 along the Z-axis directions up on 

detection of the electrical conduction in a memory 12 

connected to the detector 11, for example.  Specifi cally, 

when the cutting means 6 is lowered, the position o f the 

cutting blade 60 along the Z-axis directions can be  

grasped on the basis of the number of pulses suppli ed to 

the pulse motor 92 shown in FIG. 1, and the positio n of 

the cutting blade 60 along the Z-axis directions at  the 
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time the cutting blade 60 contacts the upper surfac e of 

the frame body 301 can be determined as a reference  

position Z1.  After the reference position Z1 of th e 

cutting blade 60 along the Z-axis directions has be en 

determined, the depth by which to incise the wafer W1 can 

be controlled on the basis of the reference positio n Z1. 

        For fully severing the wafer W1 with the cu tting 

blade 60, consequently, in view of the fact that th e 

cutting blade 60 also incises the adhesive tape T b y a 

depth of about several tens µm, a predetermined low ered 

position to be reached by the cutting blade 60 is a  

position Z2 which is several tens µm higher than th e 

reference position Z1 along the + Z-axis direction.  

        Various steps of the method of dividing the  wafer 

W1 using the cutting apparatus 1 according to the p resent 

embodiment will be described below with reference t o FIGS. 

1 and 3 through 10.  According to the present embod iment, 

it is assumed that the cutting blade 60 divides the  wafer 

W1 after it has been worn from cutting the wafer or  

wafers a plurality of times after being subjected t o an 

initial setup process, for example.  Some parts of the 

cutting apparatus 1 are illustrated as simplified i n FIGS. 

5, 6, and 8. 

        (1) Exposed area incising step 

        According to the present dividing method, a n 

exposed area incising step is carried out to lower the 
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cutting blade 60 shown in FIG. 1 to a preset lowere d 

position where it will fully sever the wafer W1 and  to 

cause the cutting blade 60 to incise into the expos ed 

area E. 

        The wafer unit W shown in FIG. 1 is held on  the 

chuck table 30 and fed along the – X-axis direction  by 

the cutting feed means 5, and an image of the surfa ce W1a 

of the wafer W1 is captured by the alignment camera  630, 

after which the alignment means 63 detects the posi tion 

of a projected dicing line S along which to cut the  wafer 

W1.  When the projected dicing line S has been dete cted, 

the cutting means 6 is actuated to move along the Y -axis 

directions by the indexing feed means 7, positionin g the 

projected dicing line S along which to cut the wafe r W1 

and the cutting blade 60 with respect to each other  along 

the Y-axis directions. 

        Furthermore, the alignment camera 630, for example, 

captures an image G1, shown in FIG. 4, of the expos ed 

area E before it is incised by the cutting blade 60 , and 

the captured image G1 is stored in the memory 12.  The 

image G1 may be captured by the image capturing mea ns 68 

instead of the alignment camera 630. 

        After the cutting blade 60 shown in FIG. 1 and the 

detected projected dicing line S have been position ed 

with respect to each other along the Y-axis directi ons by 

the indexing feed means 7, the cutting feed means 5  
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further feeds the chuck table 30 holding the wafer unit W 

along the – X-axis direction, as shown in FIG. 5, a nd the 

incising feed means 9 lowers the cutting blade 60 a long 

the – Z-axis direction to the position Z2 that has been 

set for fully severing the wafer W1 with the cuttin g 

blade 60.  At this time, a motor, not shown, rotate s the 

spindle 61 about its own axis at a high speed, caus ing 

the cutting blade 60 fixed to the spindle 61 to rot ate at 

the high speed and incise the adhesive tape T in an  area 

E1 in the exposed area E. 

        When the cutting blade 60 has been fed a 

predetermined distance along the – X-axis direction  in 

the exposed area E, the cutting feed means 5, for e xample, 

temporarily stops feeding the wafer W1 along the – X-axis 

direction and the incising feed means 9 lifts the c utting 

blade 60 along the + Z-axis direction away from the  wafer 

W1, as shown in FIG. 6. 

        (2) Image capturing step 

        After the exposed area incising step, the i mage 

capturing means 68 captures an image of the area E1 , 

where the cutting blade 60 has incised the wafer W1  in 

the exposed area incising step, in the exposed area  E, as 

shown in FIG. 6.  The area E1 whose image is captur ed by 

the image capturing means 68 is in the same positio n as 

the area whose image has been captured by the image  

capturing means 68 in the exposed area incising ste p.  An 
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image G2 shown in FIG. 7 which has been captured by  the 

image capturing means 68 is stored in the memory 12 .  The 

image G2 may be captured by the alignment camera 63 0 

instead of the image capturing means 68. 

        (3) Determining step 

        After the image capturing step, a determini ng step 

determines whether or not it is possible to fully s ever 

the wafer W1 on the basis of the image captured in the 

image capturing step.  Specifically, the image G2 s hown in 

FIG. 7 which has been captured in the image capturi ng 

step and the image G1 shown in FIG. 4 which has bee n 

captured in the exposed area incising step are 

transmitted as digital signals from the memory 12 t o a 

calculator 14 shown in FIG. 6.  The calculator 14 p erforms 

a differential process such as a background differe ntial 

process or the like on the captured image G1 and th e 

captured image G2.  The differential process carrie d out 

by the calculator 14 uses the captured image G1 as a 

background image and calculates the difference betw een 

the captured image G1 and the captured image G2.  A s no 

cut mark is included in the captured image G2, ther e is 

no difference between the captured image G1 and the  

captured image G2, and hence the calculator 14 dete rmines 

that the length of a cut mark is 0 µm and determine s that 

it is impossible to fully sever the wafer W1 at the  

position Z2 that has been set for fully severing th e 
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wafer W1 with the cutting blade 60 shown in FIG. 6.   The 

calculator 14 then transmits the decision that it i s 

impossible to fully sever the wafer W1 as a digital  

signal to the controller 13.  In the determining st ep, the 

captured image G2 may be displayed on a display mon itor, 

not shown, to allow the operator to confirm whether  there 

is a cut mark or not. 

        In response to the decision that it is impo ssible 

to fully sever the wafer W1, the controller 13 cont rols 

the cutting feed means 5 to feed the chuck table 30  along 

the + X-axis direction back to the original positio n. 

        (4) Adjusting step 

        The determining step is followed by an adju sting 

step for increasing the distance by which to lower the 

cutting blade 60 on the basis of the decision from the 

determining step.  In the adjusting step, for examp le, the 

number of pulses sent from the controller 13 to the  pulse 

motor 92 is increased to cause the incising feed me ans 9 

to lower the cutting blade 60 to a position Z3 show n in 

FIG. 8.  The position Z3 refers to a position which  is 

about several tens µm lower than the position Z2 al ong 

the - Z-axis direction, as shown in FIG. 8.  The po sition 

Z3 is a position that is variable depending the thi ckness 

of the adhesive tape T or the like.  For example, t he 

position Z3 may refer to a position which is lower than 

the position Z2 along the - Z-axis direction by a 
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distance slightly smaller than the thickness of the  

adhesive tape T. 

        (5) Exposed area incising step 

        As shown in FIG. 8, after the distance by w hich to 

lower the cutting blade 60 has been increased, an e xposed 

area incising step (second exposed area incising st ep) 

which is the same as the initial exposed area incis ing 

step is carried out. 

        (6) Image capturing step 

        After the second exposed area incising step , an 

image capturing step which is the same as the initi al 

image capturing step is carried out.  An image G3 s hown in 

FIG. 9 which has been captured by the image capturi ng 

means 68 shown in FIG. 8 is stored in the memory 12 .  The 

image G3 may be captured by the alignment camera 63 0 

instead of the image capturing means 68. 

        (7) Determining step 

        In a second determining step, the image G3 shown in 

FIG. 9 which has been captured in the second image 

capturing step and the image G1 shown in FIG. 6 whi ch has 

been captured in the exposed area incising step are  

transmitted as digital signals from the memory 12 t o a 

calculator 14 shown in FIG. 8.  The calculator 14 p erforms 

a differential process such as a background differe ntial 

process or the like on the captured image G1 and th e 

captured image G3.  The differential process carrie d out 
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by the calculator 14 uses the captured image G1 as a 

background image and calculates the difference betw een 

the captured image G1 and the captured image G3.  A s a cut 

mark M is included as a difference in the captured image 

G3, the calculator 14 determines that it is possibl e to 

fully sever the wafer W1 by lowering the cutting bl ade 60 

to the position Z3.  The calculator 14 then transmi ts the 

decision that it is possible to fully sever the waf er W1 

as a digital signal to the controller 13. 

        In the determining step, a threshold value may be 

established in advance with respect to the length o f a 

cut mark M along its longitudinal directions (the X -axis 

directions).  In case there is a cut mark M in the area E1 

of the wafer W1 shown in FIG. 10, if the calculator  14 

decides that the longitudinal length of the cut mar k M is 

smaller than the threshold value, then the calculat or 14 

may determine that it is impossible to fully sever the 

wafer W1.  Furthermore, the calculator 14 may calcu late a 

position to which the cutting blade 60 is to incise  the 

wafer W1 along the Z-axis directions, from the leng th of 

the cut mark M along its longitudinal directions an d the 

speed at which the cutting feed means 5 feeds the c huck 

table 30. 

        (8) Adjusting step 

        Since the second determining step has deter mined 

that it is possible to fully sever the wafer W1, th e 
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distance by which to lower the cutting blade 60 is not 

increased in a second adjusting step.  Instead, the  

incising feed means 9 lowers the cutting blade 60 t o the 

position Z3 shown in FIG. 8, and the cutting feed m eans 5 

feeds the chuck table 30 holding the wafer unit W f urther 

along the – X-axis direction. 

        (9) Cutting step 

        Then, the cutting blade 60 fixed to the spi ndle 61 

incises the wafer W1 while rotating at a high speed  upon 

rotation of the spindle 61, and cuts the wafer W1 a long 

the projected dicing line S shown in FIG. 1.  When the 

wafer W1 moves on along the – X-axis direction to a  

prescribed position where the cutting blade 60 fini shes 

cutting the wafer W1 entirely along the projected d icing 

line S, the cutting feed means 5 temporarily stops 

feeding the wafer W1, the incising feed means 9 lif ts the 

cutting blade 60 away from the wafer W1, and the cu tting 

feed means 5 feeds the chuck table 30 along the + X -axis 

direction back to the original position. 

        The above process from the exposed area inc ising 

step to the cutting step is similarly performed on each 

of adjacent projected dicing lines S, cutting the w afer 

W1 along all the projected dicing lines S that exte nd in 

one direction.  The chuck table 30 is then turned 9 0 

degrees by the rotating means 31, and then the abov e 

process from the exposed area incising step to the 
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cutting step is similarly performed on each of adja cent 

projected dicing lines S extending perpendicularly to the 

previously cut projected dicing lines S.  In this m anner, 

the wafer W1 is fully severed along all the project ed 

dicing lines S that are present in a grid pattern t hereon.  

The process from the image capturing step to the 

adjusting step may not be carried out each time the  wafer 

W1 is cut along each projected dicing line S, but m ay be 

carried out once each time the wafer W1 is cut alon g 

several projected dicing lines S. 

        As described above, an image is captured to  check 

if a cut mark is formed in the exposed area E or no t, and 

it is determined whether or not it is possible to f ully 

sever the wafer W1 on the basis of the captured ima ge.  If 

it is determined that it is impossible to fully sev er the 

wafer W1, then the distance by which to lower the c utting 

blade 60 is increased, and the wafer W1 is cut by t he 

cutting blade 60 which has been lowered by the dist ance 

increased to fully sever the wafer W1.  Consequentl y, the 

wafer W1 is prevented from being not fully severed by the 

cutting blade 60 while at the same time preventing a 

reduction in cutting efficiency due to movement of the 

cutting blade 60 to other units. 

        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 
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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 method of dividing a wafer having pro jected 

dicing lines thereon by holding on a chuck table a wafer 

unit which includes the wafer adhered to an adhesiv e tape 

that is adhered to a ring frame in closing relation  to an 

opening of the ring frame, with an exposed area in which 

the adhesive tape is exposed between an outer 

circumferential edge of the wafer and an inner 

circumferential edge of the ring frame, and fully 

severing the wafer by a cutting blade along the pro jected 

dicing lines, the method comprising: 

        an exposed area incising step of lowering t he 

cutting blade to a preset lowered position for full y 

severing the wafer to cause the cutting blade to in cise 

the exposed area of the wafer unit; 

        an image capturing step of capturing an ima ge of an 

area incised by the cutting blade with image captur ing 

means in the exposed area incising step; 

        a determining step of determining whether o r not it 

is possible to fully sever the wafer on the basis o f the 

image captured in the image capturing step; and 

        an adjusting step of increasing a distance by which 

to lower the cutting blade if it is determined that  it is 

impossible to fully sever the wafer in the determin ing 

step. 

        2.  The method according to claim 1, wherei n the 
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determining whether or not it is possible to fully sever 

the wafer in the determining step includes: 

        checking if there is a cut mark in the imag e 

captured in the image capturing step. 


