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WAFER PROCESSING METHOD AND MACHINE 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a wafer pr ocessing 

method and machine for processing a wafer supported  in an 

opening of a ring frame via an adhesive tape. 

Description of the Related Art 

        When manufacturing device chips to be mount ed on 

electronic equipment, a plurality of intersecting d icing 

lines (hereinafter called “streets”) is first set o n a 

front surface of a semiconductor wafer, and devices  such 

as integrated circuits (ICs) or large-scale integra tions 

(LSI) circuits are then formed in individual region s 

defined by the streets, respectively.  Subsequently , the 

wafer is ground from a side of a back surface there of by 

a grinding machine to thin the wafer, and the thinn ed 

wafer is divided along the streets by using a cutti ng 

machine, a laser processing machine, or the like.  

Consequently, individual device chips are obtained.  

        On various processing machines such as grin ding 

machines, cutting machines, and laser processing 

machines, wafers are each processed under appropria te 

processing conditions corresponding to the specific ations 
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of the wafer and device chips formed on the wafer ( see, 

for example, JP 2015-126054 A, JP H10-305420 A, and  so 

on).  In a control unit of each processing machine,  a 

plurality of sets of processing conditions for proc essing 

various wafers, respectively, have been stored 

beforehand, and an operator selects appropriate one  set 

of processing conditions from the stored plurality of 

sets of processing conditions, and causes the proce ssing 

machine to perform processing. 

 

SUMMARY OF THE INVENTION 

        However, many sets of processing conditions  are 

stored in a processing machine, and sets of process ing 

conditions, which are similar to one another, are a lso 

included.  When selecting an appropriate set of pro cessing 

conditions in accordance with the specifications of  a 

wafer and devices formed thereon, an operator may s elect 

a wrong set of processing conditions.  The selectio n of 

the wrong set of processing conditions may lead not  only 

to a failure in obtaining desired processing result s, but 

also to damage such as cracking or chipping on the wafer 

and a malfunction of the processing machine. 

        The present invention therefore has as obje cts 

thereof the provision of a wafer processing method and 
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machine, which can process a wafer under an appropr iate 

set of processing conditions by avoiding an error i n 

selecting a set of processing conditions.  

        In accordance with a first aspect of the pr esent 

invention, there is provided a wafer processing met hod 

for processing a wafer, in an outer peripheral port ion of 

which a mark is formed, by a processing machine inc luding 

a processing unit and a display unit.  The wafer 

processing method includes a provision step of prov iding 

a frame unit having the wafer, a tape bonded on a f ront 

surface or back surface of the wafer and having a 

diameter greater than the wafer, and a ring frame h aving 

an opening greater in diameter than the wafer and 

carrying at an inner peripheral portion thereof the  tape 

bonded at an outer peripheral portion thereof to th e ring 

frame, a processing conditions selection step of 

selecting one set of processing conditions for proc essing 

the wafer by the processing unit from a plurality o f sets 

of processing conditions stored in the processing 

machine, and a representative image display step of  

displaying a representative image that is stored in  the 

processing machine in association with the set of 

processing conditions as selected in the processing  

conditions selection step, on the display unit.  Th e ring 
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frame has a notch formed in an outer periphery ther eof.  

In the frame unit, the mark formed in the outer 

peripheral portion of the wafer and the notch of th e ring 

frame are in a positional relationship set in accor dance 

with the selected set of processing conditions for 

processing the wafer by the processing unit.  The f rame 

unit provided in the provision step is formed of th e ring 

frame, the wafer, and the tape integrated together so 

that the notch of the ring frame and the mark of th e 

wafer are in the positional relationship.  The 

representative image displayed on the display unit in the 

representative image display step presents a 

representative example of the frame unit, in which the 

notch of the ring frame and the mark of the wafer a re in 

the positional relationship. 

        Preferably, the wafer processing method may  further 

include a determination step of, after the represen tative 

image display step, determining through a compariso n 

between the representative example presented in the  

representative image and the frame unit provided in  the 

provision step whether the selected set of processi ng 

conditions is appropriate or inappropriate.  If the  

selected set of processing conditions is determined  to be 

appropriate in the determination step, a processing  step 
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is performed to process the wafer by the processing  unit 

under the selected set of processing conditions.  I f the 

selected set of processing conditions is determined  to be 

inappropriate in the determination step, an unloadi ng 

step is performed to unload the frame unit from the  

processing machine. 

        Also, preferably, the processing to be perf ormed in 

the processing step may be dicing processing to div ide 

the wafer, and the selected set of processing condi tions 

may include a size of the wafer, a distance between  

streets set on the wafer, processing feed speeds of  the 

processing unit and the wafer, and a key pattern fo rmed 

on the front surface or back surface of the wafer. 

        In accordance with the present invention, t here is 

provided a wafer processing machine for processing a 

wafer integrated with a ring frame and a tape into a 

frame unit and included as a part of the frame unit .  The 

wafer processing machine includes a chuck table 

configured to hold the wafer to be processed, a 

processing unit that processes the wafer held on th e 

chuck table, a display unit, and a control unit 

configured to control the chuck table, the processi ng 

unit, and the display unit.  The control unit inclu des a 

storage section configured to store a plurality of sets 
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of processing conditions for processing a plurality  of 

wafers that includes the wafer to be processed, by the 

processing unit, and a plurality of representative images 

presenting frame units including the wafers to be 

processed under the respective sets of processing 

conditions, and a display control section configure d, 

when one set of processing conditions is selected f rom 

the plurality of sets of processing conditions stor ed in 

the storage section, to display, on the display uni t, the 

representative image presenting the frame unit that  

includes the wafer to be processed under the select ed set 

of processing conditions.  In the frame unit, a mar k 

formed in an outer peripheral portion of the wafer and a 

notch of the ring frame are in a positional relatio nship 

set in accordance with the selected set of processi ng 

conditions for processing the wafer by the processi ng 

unit. 

        In the wafer processing method according to  the 

first aspect of the present invention and the wafer  

processing machine according to the present inventi on, a 

set of processing conditions for processing a wafer  to be 

processed is selected from a plurality of sets of 

processing conditions stored beforehand in the proc essing 

machine.  In the processing machine, representative  images 



7 

of frame units, which include wafers to be processe d 

under the corresponding ones of the sets of process ing 

conditions, respectively, are stored.  When one set  of 

processing conditions is selected, the representati ve 

image stored in association with the selected set o f 

processing conditions is displayed on the display u nit of 

the processing machine. 

        In the above-described frame unit, the posi tional 

relationship between the notch of the ring frame an d the 

mark in the outer peripheral portion of the wafer i s set 

beforehand for every one of the plurality of sets o f 

processing conditions.  When forming the frame unit , the 

wafer and the ring frame are adjusted in directions  so 

that the corresponding positional relationship is 

satisfied.  When the corresponding one set of proce ssing 

conditions is selected for processing the wafer, th e 

operator can therefore verify whether or not the 

positional relationship between the mark in the out er 

peripheral portion of the wafer to be processed and  the 

notch of the associated ring frame conforms to the 

representative image displayed on the display unit.   If 

they are verified to conform to each other in the 

positional relationship as a result, the operator c an 

understand that the selected set of processing cond itions 



8 

is appropriate.  If they are verified not to confor m to 

each other in the positional relationship as a resu lt, on 

the other hand, it is verified that the selected se t of 

processing conditions and the wafer do not correspo nd to 

each other.  If this is the case, the operator can stop 

the processing machine to perform the processing, t hereby 

enabling to avoid problems to the wafer and process ing 

machine and to correct an error or the like in sele cting 

a set of processing conditions so that appropriate 

processing can be performed. 

        The present invention therefore provides th e wafer 

processing method and machine, which can avoid an e rror 

in selecting a set of processing conditions and can  

process a wafer under an appropriate set of process ing 

conditions. 

        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 depicting or 

illustrating preferred embodiments of the invention . 

 

BRIEF DESCRIPTION OF THE DRAWINGS 
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        FIG. 1A is a perspective view of a frame un it 

including a wafer to be processed by a wafer proces sing 

method and machine according to embodiment of the p resent 

invention; 

        FIG. 1B is a plan view of the frame unit of  FIG. 

1A; 

        FIG. 2 is a perspective view schematically 

depicting a cutting machine as an example of the wa fer 

processing machine according to the embodiment of t he 

present invention; 

        FIG. 3A is a plan view schematically depict ing an 

example of the frame unit of FIGS. 1A and 1B; 

        FIG. 3B is a plan view schematically depict ing 

another example of the frame unit of FIGS. 1A and 1 B; 

        FIG. 3C is a plan view schematically depict ing a 

further example of the frame unit of FIGS. 1A and 1 B; 

        FIG. 4 is a plan view schematically depicti ng a 

display unit, with a representative image presented  

thereon, in the cutting machine of FIG. 2; and 

        FIG. 5 is a flow chart illustrating a flow of 

individual steps of the wafer processing method acc ording 

to the embodiment of the first aspect of the presen t 

invention. 

 



10 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        With reference to the attached drawings, a 

description will be made about embodiment of the pr esent 

invention.  A description will first be made about a wafer 

1 to be processed and devices formed thereon.  The wafer 1 

is a substantially disc-shaped substrate, and is fo rmed 

of a material such as a semiconductor, for example,  

silicon, silicon carbide (SiC), gallium nitride (Ga N), or 

the like.  As an alternative, the wafer 1 may be fo rmed of 

a material such as sapphire, glass, or quartz.  FIG . 1A is 

a perspective view of a frame unit 11 including the  wafer 

1 to be processed by a wafer processing method and 

machine according to the embodiment of the present 

invention, and FIG. 1B is a plan view of the frame unit 

11 of FIG. 1A.  On a front surface 1a of the wafer 1, a 

plurality of intersecting streets 3 is set.  In ind ividual 

regions defined by the streets 3, devices 5 such as  ICs 

or LSI circuits are formed.  In an outer peripheral  

portion of the wafer 1, a notch-shaped mark 1c that  

indicates the crystal orientation of the wafer 1 an d is 

called “notch” is formed.  However, the mark 1c is not 

limited to such a notch.  If a straight cut-out por tion 

that indicates the crystal orientation of the wafer  1 and 

is called “orientation flat” is formed in the outer  
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peripheral portion of the wafer 1, for example, the  

orientation flat may also be used as the mark 1c. 

        When processed along the streets 3, the waf er 1 is 

divided into a plurality of device chips.  When des ired to 

process the wafer 1, a tape 7 that has a greater di ameter 

than the wafer 1 is bonded to a side of, for exampl e, a 

back surface (one surface) 1b of the wafer 1.  The tape 7 

is called “dicing tape.”  The tape 7 has a film-sha ped 

base material layer having flexibility.  The base m aterial 

layer is formed of polyolefin (PO), polyethylene 

terephthalate (PET), polyvinyl chloride (PVC), 

polystyrene (PS), or the like.  On one side of the base 

material layer, an adhesive layer (glue layer) is 

disposed.  The adhesive layer is formed of a UV-cur able 

silicone rubber, acrylic material, epoxy-based mate rial, 

or the like.  This adhesive layer is bonded to the side of 

the back surface 1b of the wafer 1.  The bonding of  the 

tape 7 to the wafer 1 enables to reduce impacts on the 

wafer 1 during cutting, transfer and the like, and hence 

to lower damage on the wafer 1. 

        To an outer peripheral portion of the tape 7, a 

ring frame 9 formed of a metal such as aluminum or 

stainless steel is bonded at an inner peripheral po rtion 

thereof.  The ring frame 9 has an opening 9a greate r in 
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diameter than the wafer 1.  In an outer periphery o f the 

ring frame 9, a first notch 9b and a second notch 9 c are 

formed.  The first notch 9b is formed with an acute  angle 

as viewed in plan.  The second notch 9c has a shape  

different from the first notch 9b.  The second notc h 9c is 

formed with a substantially right angle as viewed i n 

plan.  However, the shapes and number of the notche s 

disposed in the outer periphery of the ring frame 9  are 

not limited to the above-mentioned examples.  In th e outer 

periphery of the ring frame 9, only one of the firs t 

notch 9b and the second notch 9c may be disposed.  As a 

further alternative, three or more notches may be 

disposed in the outer periphery of the ring frame 9 . 

        The frame unit 11 is formed by bonding the tape 7 

to the side of the back surface 1b of the wafer 1 a nd the 

one side of the ring frame 9 with the wafer 1 being  

positioned substantially centrally in the opening 9 a of 

the ring frame 9.  When desired to bond the tape 7 to the 

wafer 1 and the ring frame 9, a tape bonding appara tus 

(not depicted) is used, for example.  The tape bond ing 

apparatus bonds the tape 7 to the wafer 1 and the r ing 

frame 9 with the ring frame 9 being arranged so tha t the 

first notch 9b and second notch 9c have predetermin ed 

positional relationships with the position of the m ark 
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1c.  Consequently, the wafer 1 is supported on the ring 

frame 9 via the tape 7.  At this time, the position  of the 

wafer 1 is fixed relative to the ring frame 9 in th e 

direction of a plane parallel to the back surface 1 b (or 

the front surface 1a).  In other words, the relativ e 

positional relationships between the mark 1c and th e 

first notch 9b and second notch 9C are fixed in the  

direction of the plane of the wafer 1. 

        The wafer 1, which has been integrated with  the 

tape 7 and the ring frame 9 into the frame unit 11 and 

included as a part of the frame unit 11, is next 

processed by the processing machine.  FIG. 2 is a 

perspective view schematically depicting a cutting 

machine 2 as an example of the wafer processing mac hine 

according to the embodiment of the present inventio n.  

However, the processing machine is not limited to t he 

cutting machine 2.  In FIG. 2, some elements are 

simplified and depicted as blocks. 

        As depicted in FIG. 2, a cassette table 6 o n which 

a cassette 13 is mounted is disposed in a corner pa rt of 

a bed 4 of the cutting machine 2.  The cassette tab le 6 is 

movable up and down in an up-down direction (Z-axis  

direction) by a lift mechanism (not depicted).  In FIG. 2, 

the contour of the cassette 13 mounted on the casse tte 
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table 6 is indicated by two-dot chain lines. 

        At a position on an upper wall of the bed 4  and 

adjacent the cassette table 6, a temporary placemen t 

table 10 is disposed.  The temporary placement tabl e 10 

includes a pair of guide rails 8 that are movable c lose 

to or away from each other while being maintained i n 

parallel to a Y-axis direction (left-right directio n, 

indexing feed direction).  At a position on the upp er wall 

of the bed 4 and adjacent the temporary placement t able 

10, an unloading unit 12 is disposed to unload the frame 

unit 11, which is held in the cassette 13 mounted o n the 

cassette table 6, from the cassette 13.  The unload ing 

unit 12 has on a front wall thereof a grasping port ion 

that can grasp the ring frame 9.  When desired to u nload 

the frame unit 11 held in the cassette 13, the unlo ading 

unit 12 is moved toward the cassette 13 to allow th e 

grasping portion to grasp the ring frame 9, and 

subsequently the unloading unit 12 is moved in a 

direction away from the cassette 13.  Then, the fra me unit 

11 is pulled out from the cassette 13 onto the temp orary 

placement table 10.  At this time, the paired guide  rails 

8 are moved closer to each other in an X-axis direc tion 

in association with the pull-out of the frame unit 11, 

whereby the ring frame 9 is held between the paired  guide 
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rails 8 and the frame unit 11 is positioned at a 

predetermined location. 

        At a position on the upper wall of the bed 4 and 

adjacent the cassette table 6, an opening 4a is for med, 

elongated in the X-axis direction (front-rear direc tion, 

processing feed direction).  In the opening 4a, an 

undepicted X-axis moving mechanism (processing feed ing 

unit) of the ball screw type and a corrugated dust/ splash 

cover 26 are arranged.  The dust/splash cover 26 co vers an 

upper part of the X-axis moving mechanism.  The X-a xis 

moving mechanism is connected to a lower part of an  X-

axis moving table 16, and has a function to move th e X-

axis moving table 16 in the X-axis direction.  The X-axis 

moving table 16 moves, for example, between an 

unloading/loading region in a vicinity of the casse tte 

table 6 and a processing region below a cutting uni t 32 

to be mentioned below. 

        On the X-axis moving table 16, a table base  18 and 

a chuck table 20 are disposed.  The chuck table 20 is 

mounted on the table base 18.  On an upper part of the 

chuck table 20, a porous plate (not depicted) forme d of a 

porous member is disposed.  To the porous plate, a suction 

channel (not depicted) formed in the chuck table 20  is 

connected at one end thereof.  To the other end of the 
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suction channel, a suction source (not depicted) su ch as 

an ejector is connected.  When the suction source i s 

operated, a negative pressure is produced on a surf ace of 

the porous plate.  Consequently, the surface of the  porous 

table functions as a holding surface that sucks and  holds 

the tape 7 on the side of the base material layer.  Below 

the chuck table 20, a rotational drive mechanism (n ot 

depicted) is disposed to rotate the chuck table 20 about 

a predetermined axis of rotation.  On a radially ou ter 

side of the chuck table 20, clamps 24 are disposed to 

grasp the ring frame 9.  The chuck table 20 is move d in 

the X-axis direction by the above-mentioned X-axis moving 

mechanism. 

        Transfer of the frame unit 11 from the temp orary 

placement table 10 onto the chuck table 20 is perfo rmed 

by a first transfer unit 14 disposed at a location 

adjacent the temporary placement table 10 and openi ng 4a 

on and in the upper wall of the bed 4.  The first t ransfer 

unit 14 has a shaft portion that extends upward fro m the 

upper wall of the bed 4, is movable up and down and  is 

rotatable, an arm portion extending in a horizontal  

direction from an upper end of the shaft portion, a nd a 

holding portion disposed on a lower part of a dista l end 

portion of the arm portion.  When desired to transf er the 
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frame unit 11 from the temporary placement table 10  onto 

the chuck table 20 by the first transfer unit 14, t he X-

axis moving table 16 is moved to position the chuck  table 

20 in the unloading/loading region.  Then, the ring  frame 

9 of the frame unit 11, which is temporarily placed  on 

the temporary placement table 10, is held by the ho lding 

portion, the frame unit 11 is lifted, and the shaft  

portion is rotated to move the frame unit 11 to abo ve the 

chuck table 20.  Subsequently, the frame unit 11 is  

lowered and placed on a holding surface 22 of the c huck 

table 20.  Then, the ring frame 9 is fixed by the c lamps 

24, and at the same time the wafer 1 is held under 

suction on the chuck table 20 via the tape 7 of the  frame 

unit 11. 

        The cutting machine 2 includes a support st ructure 

28 arranged above a moving path from the 

unloading/loading region to the processing region a long 

the X-axis moving table 16 so that the support stru cture 

28 protrudes in a direction transverse to the openi ng 4a.  

On the support structure 28, a downwardly directed 

imaging unit 30 is disposed.  While the chuck table  20 is 

moving toward the processing region below the cutti ng 

unit 32, the imaging unit 30 images the front surfa ce 1a 

of the wafer 1 held under suction on the chuck tabl e 20, 
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whereby the positions and directions of the streets  3 set 

on the front surface 1a are detected. 

        In the processing region, the cutting unit 

(processing unit) 32 is disposed to cut (process) t he 

wafer 1 of the frame unit 11 held on the chuck tabl e 20.  

The cutting unit 32 includes a cutting blade 34 wit h an 

annular grinding stone portion secured on an outer 

periphery thereof, and a spindle 36 carrying the cu tting 

blade 34 mounted on a distal end portion thereof, s erving 

as an axis of rotation of the cutting blade 34 and 

extending along the Y-axis direction.  To the side of a 

proximal end of the spindle 36, a rotational drive source 

(not depicted) such as a motor is connected.  When the 

cutting blade 34 is rotated and the rotating cuttin g 

blade 34 is brought into cutting engagement with th e 

wafer 1 included in the frame unit 11 held on the c huck 

table 20, the wafer 1 can be cut (processed).  When  the 

wafer 1 is cut along all the streets 3, the wafer 1  is 

divided so that the individual device chips are for med.  

Thereafter, the chuck table 20 is returned to the 

unloading/loading region by the X-axis moving mecha nism. 

        At a position on the upper wall of the bed 4 and 

adjacent the temporary placement table 10 and the o pening 

4a, an opening 4b is formed, and, in the opening 4b , a 
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rinsing unit 38 is accommodated to rinse the frame unit 

11 after the processing.  The rinsing unit 38 inclu des a 

spinner table that holds the frame unit 11 thereon.   To a 

lower part of the spinner table, a rotational drive  

source (not depicted) is connected to rotate the sp inner 

table at a predetermined speed. 

        The cutting machine 2 includes a second tra nsfer 

unit 40 that transfers the frame unit 11 from the c huck 

table 20, which is positioned in the unloading/load ing 

region, to the rinsing unit 38.  The second transfe r unit 

40 has an arm portion movable along the Y-axis dire ction, 

and a holding portion disposed on a lower part of a  

distal end portion of the arm portion.  When desire d to 

transfer the frame unit 11 from the chuck table 20 to the 

rinsing unit 38 by the second transfer unit 40, the  frame 

unit 11 is first held by the holding portion.  The arm 

portion is then moved along the Y-axis direction, a nd the 

frame unit 11 is placed on the spinner table of the  

rinsing unit 38.  Subsequently, the frame unit 11 i s held 

on the spinner table, and the wafer 1 is rinsed. 

        When desired to rinse the wafer 1 by the ri nsing 

unit 38, a rinsing fluid (typically, a mixed fluid of 

water and air) is ejected toward the front surface 1a of 

the wafer 1 while rotating the spinner table.  The frame 
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unit 11 rinsed by the rinsing unit 38 is then held in the 

cassette 13 mounted on the cassette table 6.  When desired 

to hold the frame unit 11 in the cassette 13, the f rame 

unit 11 is transferred from the rinsing unit 38 ont o the 

temporary placement table 10 by using the first tra nsfer 

unit 14.  The unloading unit 12 is then moved towar d the 

cassette 13 to push the frame unit 11 into the cass ette 

13. 

        As described above, on the cutting machine 2, the 

frame unit 11 is unloaded from the cassette 13, the  frame 

unit 11 is held under suction on the chuck table 20 , and 

the wafer 1 included in the frame unit 11 is proces sed by 

the cutting unit 32.  Subsequently, the frame unit 11 is 

rinsed by the rinsing unit 38, and is held again in  the 

cassette 13.  On the cutting machine 2, the frame u nits 11 

are unloaded one after another from the cassette 13 , and 

wafers 1 are cut one after another by the cutting u nit 32 

on the chuck table 20. 

        The cutting machine 2 includes, on an upper  part of 

a housing, a display unit 42 that can display a var iety 

of information.  The display unit 42 is configured,  for 

example, of a liquid crystal display, an organic 

electroluminescent (EL) panel, or the like.  The cu tting 

machine 2 also includes an input interface for use in 
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inputting a variety of commands and the like.  The input 

interface is, for example, a touch panel superimpos ed on 

a front face of the display unit 42.  Therefore, th e 

display unit 42 may be a touch panel display. 

        The cutting machine 2 also includes a contr ol unit 

44 that controls individual elements.  The control unit 44 

is configured by a computer, which includes a proce ssing 

device such as a central processing unit (CPU) and a 

storage device such as a flash memory.  The process ing 

device is operated in accordance with software such  as 

programs stored in the storage device, whereby the 

control unit 44 functions as specific means in whic h 

software and the processing device (hardware resour ces) 

cooperate with each other.  The control unit 44 inc ludes a 

storage section 46 that stores various kinds of 

information and the like, and a display control sec tion 

48 that controls display on the display unit 42.  I n the 

storage section 46, a plurality of sets of processi ng 

conditions are stored beforehand, for example, 

corresponding to the specifications of various wafe rs 1 

to be processed by the cutting machine 2 and variou s 

device chips to be formed from the wafers 1. 

        Each set of processing conditions includes,  for 

example, information regarding the material and siz e of 
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the corresponding wafer 1 to be processed, the dist ance 

between the streets 3 set on the wafer 1, the proce ssing 

feed speeds of the cutting unit (processing unit) 2 2 and 

the wafer 1, the rotational speed of the cutting bl ade 

34, the type of the cutting blade 34, and the like.   In 

the storage section 46, images of key patterns form ed on 

the front surfaces 1a or back surfaces 1b of the 

respective wafers 1 are also stored beforehand.  Th ese 

images are used when detecting, by the imaging unit  30, 

the positions of the streets 3 set on the front sur face 

1a of the wafer 1.  An operator of the cutting mach ine 2 

selects one set of processing conditions, which is suited 

for processing the wafer 1 to be loaded on the cutt ing 

machine 2, from the plurality of sets of processing  

conditions stored in the storage section 46.  The c ontrol 

unit 44 controls the cutting unit 32, the chuck tab le 20 

and the like in accordance with the selected set of  

processing conditions, and allows the cutting 

(processing) of the wafer 1, which is held on the c huck 

table 20, to proceed. 

        However, many sets of processing conditions  are 

stored in the storage section 46 of the cutting mac hine 

2, and sets of processing conditions, which are sim ilar 

to one another, are also included.  When selecting an 
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appropriate set of processing conditions in accorda nce 

with the specifications of the wafer 1 and the devi ces 

formed thereon, the operator may hence select a wro ng set 

of processing conditions.  The selection of the wro ng set 

of processing conditions may lead not only to a fai lure 

in obtaining desired processing results, but also t o 

damage such as cracking or chipping on the wafer 1 and a 

malfunction of the cutting machine 2.  In the wafer  

processing method and machine according to the 

embodiment, the operator is provided with informati on 

useful for determining whether the selected set of 

processing conditions is appropriate or inappropria te for 

processing the wafer 1 as an object of processing.  The 

operator therefore determines whether or not the wa fer 1 

loaded on the cutting machine 2 and the selected se t of 

processing conditions correspond to each other. 

        To enable the determination by the operator , the 

positional relationships between the mark 1c of the  wafer 

1 and the notches 9b and 9c of the ring frame 9 in the 

frame unit 11 are set for every set of processing 

conditions.  When desired to form the frame unit 11 , the 

directions of the wafer 1 and the ring frame 9 are 

adjusted so that the mark 1c of the wafer 1 and the  

notches 9b and 9c of the ring frame 9 are arranged in the 
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positional relationships corresponding to the set o f 

processing conditions for processing the wafer 1. 

        For example, a relative general angle α (see FIG. 

1B) between the position of the first notch 9b and the 

position of the mark 1c when the frame unit 11 is s een 

from above is set for every set of processing condi tions.  

The general angle α indicates how much a radius vector 

has rotated from an initial line (0°) where the ini tial 

line means a line segment defined by the first notc h 9b 

and a center 1d of the front surface 1a of the wafe r 1 

and the radius vector means a line segment defined by the 

mark 1c and the center 1d.  As an alternative, inst ead of 

the general angle α, a relative general angle β (see FIG. 

1B) between the position of the second notch 9c and  the 

position of the mark 1c when the frame unit 11 is s een 

from above may be set for every set of processing 

conditions.  The general angle β indicates how much a 

radius vector has rotated from an initial line (0°)  where 

the initial line means a line segment defined by th e 

second notch 9c and the center 1d and the radius ve ctor 

means the line segment defined by the mark 1c and t he 

center 1d. 

        In the storage section 46 of the control un it 44 in 

the cutting machine 2, representative images, each of 



25 

which indicates the positional relationships betwee n the 

mark 1c of the wafer 1 and the notches 9b and 9c of  the 

ring frame 9 in each frame unit 11, are stored in 

association with the respective sets of processing 

conditions.  FIGS. 3A, 3B, and 3C are plan views 

schematically depicting examples of the representat ive 

images stored in association with the corresponding  sets 

of processing conditions as stored in the storage s ection 

46.  The plan view that schematically depicts the f rame 

unit 11 of FIG. 1B may also be stored as a represen tative 

image in the storage section 46.  As appreciated fr om a 

comparison among these individual plan views, the g eneral 

angles α (general angles β) are different from one 

another in the respective plan views.  In other wor ds, the 

positional relationships between the mark 1c of the  wafer 

1 and the notches 9b and 9c of the ring frame 9 are  

different in each plan view.  However, the individu al 

representative images stored in association with th e 

respective sets of processing conditions in the sto rage 

section 46 are not required to be all different fro m one 

another in the positional relationships, and the 

positional relationships may be common in some of t he 

representative images. 

        Each representative image may be formed, fo r 
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example, by imaging the corresponding frame unit 11  with 

the imaging unit 30, or by imaging the correspondin g 

frame unit 11 outside the cutting machine 2 with a camera 

or the like.  As an alternative, each representativ e image 

may be an illustration or the like that simulates t he 

corresponding frame unit 11.  No limitation is impo sed on 

the design of each representative image insofar as the 

representative image is in a form that allows to 

understand the positional relationships between the  mark 

1c of the wafer 1 and the notches 9b and 9c of the ring 

frame 9.  When desired to store a new set of proces sing 

conditions in the storage section 46, the correspon ding 

representative image may preferably be also formed and 

stored. 

        The display control section 48 of the contr ol unit 

44 has a function to display, on the display unit 4 2, the 

representative image stored in association with one  set 

of processing conditions in the storage section 46 when 

the one set of processing conditions is selected fr om the 

plurality of sets of processing conditions stored i n the 

storage section 46.  FIG. 4 is a plan view schemati cally 

depicting the display unit 42 with a reference imag e 

display screen 50, which includes a representative image 

54, being displayed thereon.  As an alternative, th e 
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display control section 48 may display, on the disp lay 

unit 42, the representative image 54 and informatio n 52 

regarding the selected set of processing conditions .  As 

depicted in FIG. 4, it is possible to ascertain, fr om the 

representative image 54 displayed on the display un it 42, 

the positional relationships between the mark 1c of  the 

wafer 1 and the notches 9b and 9c of the ring frame  9.  It 

is understood, for example, that the positional 

relationships between the mark 1c of the wafer 1 an d the 

notches 9b and 9c of the ring frame 9 in the 

representative image 54 contained in FIG. 4 conform  to 

their positional relationships in the frame unit 11  

depicted in FIG. 3A. 

        When the operator of the cutting machine 2 selects 

the set of processing conditions for processing the  wafer 

1 from the plurality of sets of processing conditio ns 

stored in the storage section 46 of the control uni t 44, 

the representative image 54 containing the wafer 1 to be 

processed under the selected set of processing cond itions 

and the devices formed thereon is displayed on the 

display unit 42.  Accordingly, the operator can mak e a 

comparison in the positional relationships between the 

mark 1c of the wafer 1 and the notches 9b and 9c of  the 

ring frame 9 with respect to the frame unit 11 load ed on 
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the cutting machine 2 and the frame unit 11 in the 

representative image 54. 

        If, as a result, the positional relationshi ps are 

found to conform in both the frame unit 11 loaded o n the 

cutting machine 2 and the frame unit 11 in the 

representative image 54, the operator can verify th at the 

selected set of processing conditions is proper and  the 

wafer 1 is ready for appropriate processing under t he 

selected set of processing conditions.  The operato r then 

operates the cutting machine 2 to perform processin g of 

the wafer 1 by the cutting unit 32 under the select ed set 

of processing conditions.  Consequently, the wafer 1 is 

appropriately processed by the cutting unit 32, the reby 

obtaining processing results as desired.  If the 

positional relationships are found not to conform b etween 

the frame unit 11 loaded on the cutting machine 2 a nd the 

frame unit 11 in the representative image 54, on th e 

other hand, it is understood that at least one of t he 

selected set of processing conditions and the wafer  1 

loaded on the cutting machine 2 is wrong.  Processi ng of 

the wafer 1 by the cutting machine 2 without any 

corrective action on such an error may lead not onl y to a 

failure in obtaining desired processing results, bu t also 

to damage on the wafer 1 and the cutting machine 2.   In 
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this situation, the operator inputs a command to pr event 

the cutting machine 2 from performing the processin g.  

Moreover, the operator unloads the loaded frame uni t 11 

to an outside of the cutting machine 2, checks the 

selected set of processing conditions and the wafer  1, 

and takes a corrective action. 

        According to the wafer processing method an d 

machine of the embodiment, when specific one set of  

processing conditions is selected from the stored 

plurality of sets of processing conditions, the 

representative image 54 corresponding to the select ed set 

of processing conditions is displayed on the displa y unit 

42 as described above.  Therefore, the operator can  

determine whether or not the wafer 1 and the select ed set 

of processing conditions correspond to each other, and if 

not correspond, the operator can stop the processin g.  

Consequently, the processing of the wafer 1 under w rong 

conditions is not performed, thereby avoiding damag e on 

the wafer 1 and the cutting machine 2. 

        A description will now be made about the wa fer 

processing method according to the embodiment.  FIG . 5 is 

a flow chart illustrating a flow of individual step s of 

the wafer processing method.  In the processing met hod, a 

provision step S10 is first performed to provide th e 
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frame unit 11 having the wafer 1, the tape 7, and t he 

ring frame 9.  The provision step S10 may be perfor med, 

for example, by a tape bonding apparatus (not depic ted) 

that integrates the wafer 1, the tape 7, and the ri ng 

frame 9.  With the tape bonding machine, the integr ation 

is performed so that the mark 1c of the wafer 1 and  the 

notches 9b and 9c of the ring frame 9 are arranged in the 

positional relationships corresponding to the one s et of 

processing conditions under which the processing of  the 

wafer 1 is to be performed.  In the provision step S10, 

the frame unit 11 with the wafer 1, the tape 7, and  the 

ring frame 9 integrated beforehand in predetermined  

directions may be provided instead.  In the provisi on step 

S10, the cassette 13 with the integrated frame unit  11 

held thereon is loaded onto the cutting machine 2. 

        In the wafer processing method of the embod iment, a 

processing conditions selection step S20 is also 

performed to select the one set of processing condi tions, 

under which the wafer 1 is to be processed by the c utting 

unit (processing unit) 32, from the plurality of se ts of 

processing conditions stored in the cutting machine  

(processing machine) 2.  The processing conditions 

selection step S20 may be performed before the prov ision 

step S10, or may be performed after the provision s tep 



31 

S10.  In the processing conditions selection step S 20, the 

operator selects the one set of processing conditio ns by 

using, for example, an operation screen displayed o n the 

display unit 42. 

        Next, a representative image display step S 30 is 

performed to display on the display unit 42 the 

representative image 54 (see FIG. 4) stored in the 

cutting machine (processing machine) 2 in associate d with 

the one set of processing conditions selected in th e 

processing conditions selection step S20.  Upon rec eipt of 

a command to select the one set of processing condi tions 

through the processing conditions selection step S2 0, the 

representative image display step S30 is performed by 

causing the display control section 48 to control t he 

display unit 42 so that the representative image 54  

associated with the selected set of processing cond itions 

is displayed.  When the representative image displa y step 

S30 is performed, the representative image 54 is 

displayed on the display unit 42.  As depicted in F IG. 4, 

in the representative image 54 displayed on the dis play 

unit 42 in the representative image display step S3 0, the 

representative example of the frame unit 11 is pres ented 

with the notches 9b and 9c of the ring frame 9 and the 

mark 1c of the wafer 1 being in the predetermined 



32 

positional relationships. 

        The operator of the cutting machine 2 then compares 

the frame unit 11 loaded on the cutting machine 2 a nd the 

frame unit 11 in the representative image 54, and 

determines whether or not the positional relationsh ips 

between the mark 1c of the wafer 1 and the notches 9b and 

9c of the ring frame 9 in the loaded frame unit 11 

conform to the corresponding positional relationshi ps in 

the representative image 54.  Specifically, after t he 

presentative image display step S30, a determinatio n step 

S40 is performed to determine, through a comparison  

between the representative example of the frame uni t 11 

presented in the representative image 54 and the fr ame 

unit 11 provided in the provision step S10, whether  the 

selected set of processing conditions is appropriat e or 

inappropriate. 

        In the determination step S40, the operator  

visually verifies the frame unit 11, for example, p ulled 

out onto the temporary placement table 10 from the 

cassette 13, and compares it with the representativ e 

image 54 displayed on the display unit 42.  As an 

alternative, the operator may beforehand store the 

positional relationships in the frame unit 11 to be  held 

in the cassette 13, and may determine whether or no t the 
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positional relationships presented in the represent ative 

image 54 displayed on the display unit 42 conform t o the 

own memory of the operator.  As another alternative , the 

determination step S40 may also be performed by fun ctions 

of the control unit 44.  The control unit 44 may co mmand 

the imaging unit 30 to image the frame unit 11, for  

example, while the frame unit 11 is transferred to the 

chuck table 20 after its unloading from the cassett e 13.  

The positional relationships in the frame unit 11 m ay 

then be detected from the image so captured.  In th is 

case, the control unit 44 determines whether or not  the 

positional relationships presented in the represent ative 

image 54 conform to the positional relationships in  the 

frame unit 11 presented in the captured image. 

        If the selected set of processing condition s is 

determined to be appropriate in the determination s tep 

S40 (S41), a processing step S50 is performed to cu t 

(process) the wafer 1 by the cutting unit (processi ng 

unit) 32 under the selected set of processing condi tions.  

In the processing step S50, the frame unit 11 is 

transferred to and held on the chuck table 20, and the 

wafer 1 held on the chuck table 20 is cut, specific ally 

subjected to dicing processing by the cutting unit 32.  

Subsequently, an unloading step S60 is performed to  



34 

unload the processed wafer 1 from the cutting machi ne 2.  

If the selected set of processing conditions is 

determined to be inappropriate in the determination  step 

S40 (S41), on the other hand, an unloading step S60  is 

performed to unload the frame unit 11 from the cutt ing 

machine (processing machine) 2 without performing t he 

processing step S50.  As an alternative, an additio nal 

selection step may be performed to newly select ano ther 

one set of processing conditions.  Consequently, th e wafer 

1 is not processed under inappropriate processing 

conditions. 

        Further, the above-described wafer processi ng 

machine and the method of the embodiment can be pra cticed 

with modifications as needed within a scope not dep arting 

from the objects of the present invention.  In the 

embodiment described above, the description has bee n made 

taking as an example the case in which the wafer 

processing machine is the cutting machine 2 that cu ts the 

wafer 1 for dicing processing.  However, the wafer 

processing machine is not limited to such a cutting  

machine.  Specifically, the wafer processing machin e may 

be a grinding machine that grinds the wafer 1 from the 

side of the back surface 1b, or a laser processing 

machine that processes the wafer 1 with a laser bea m 
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along the streets 3.  Furthermore, in the embodimen t 

described above, the description is made about the case 

in which the mark 1c formed in the outer peripheral  

portion of the wafer 1 is a notch or an orientation  flat 

that indicates the crystal orientation of the wafer  1.  

However, the mark 1c is not limited to such a notch  or 

orientation flat.  For example, the mark 1c may be a 

pattern of a specific shape disposed on the front s urface 

1a of the wafer 1. 

        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 wafer processing method for processin g a 

wafer, in an outer peripheral portion of which a ma rk is 

formed, by a processing machine including a process ing 

unit and a display unit, comprising: 

        a provision step of providing a frame unit having 

the wafer, a tape bonded on a front surface or back  

surface of the wafer and having a diameter greater than 

the wafer, and a ring frame having an opening great er in 

diameter than the wafer and carrying at an inner 

peripheral portion thereof the tape bonded at an ou ter 

peripheral portion thereof to the ring frame; 

        a processing conditions selection step of s electing 

one set of processing conditions for processing the  wafer 

by the processing unit from a plurality of sets of 

processing conditions stored in the processing mach ine; 

and 

        a representative image display step of disp laying a 

representative image that is stored in the processi ng 

machine in association with the set of processing 

conditions as selected in the processing conditions  

selection step, on the display unit, wherein 

        the ring frame has a notch formed in an out er 

periphery thereof, 
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        in the frame unit, the mark formed in the o uter 

peripheral portion of the wafer and the notch of th e ring 

frame are in a positional relationship set in accor dance 

with the selected set of processing conditions for 

processing the wafer by the processing unit, 

        the frame unit provided in the provision st ep is 

formed of the ring frame, the wafer, and the tape 

integrated together so that the notch of the ring f rame 

and the mark of the wafer are in the positional 

relationship, and 

        the representative image displayed on the d isplay 

unit in the representative image display step prese nts a 

representative example of the frame unit, in which the 

notch of the ring frame and the mark of the wafer a re in 

the positional relationship. 

        2.  The wafer processing method according t o claim 

1, further comprising: 

        a determination step of, after the represen tative 

image display step, determining, through a comparis on 

between the representative example presented in the  

representative image and the frame unit provided in  the 

provision step, whether the selected set of process ing 

conditions is appropriate or inappropriate, wherein  

        if the selected set of processing condition s is 
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determined to be appropriate in the determination s tep, a 

processing step is performed to process the wafer b y the 

processing unit under the selected set of processin g 

conditions, and 

        if the selected set of processing condition s is 

determined to be inappropriate in the determination  step, 

an unloading step is performed to unload the frame unit 

from the processing machine. 

        3.  The wafer processing method according t o claim 

2, wherein 

        the processing to be performed in the proce ssing 

step is dicing processing to divide the wafer, and 

        the selected set of processing conditions i ncludes 

a size of the wafer, a distance between streets set  on 

the wafer, processing feed speeds of the processing  unit 

and the wafer, and a key pattern formed on the fron t 

surface or back surface of the wafer. 

        4.  A wafer processing machine for processi ng a 

wafer integrated with a ring frame and a tape into a 

frame unit and included as a part of the frame unit , 

comprising: 

        a chuck table configured to hold the wafer to be 

processed, 

        a processing unit that processes the wafer held on 
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the chuck table, 

        a display unit, and 

        a control unit configured to control the ch uck 

table, the processing unit, and the display unit, w herein 

        the control unit includes 

                a storage section configured to sto re a 

plurality of sets of processing conditions for proc essing 

a plurality of wafers that includes the wafer to be  

processed, by the processing unit, and a plurality of 

representative images presenting frame units includ ing 

the wafers to be processed under the respective set s of 

processing conditions, and 

                a display control section configure d, when 

one set of processing conditions is selected from t he 

plurality of sets of processing conditions stored i n the 

storage section, to display, on the display unit, t he 

representative image presenting the frame unit that  

includes the wafer to be processed under the select ed set 

of processing conditions, and 

        in the frame unit, a mark formed in an oute r 

peripheral portion of the wafer and a notch of the ring 

frame are in a positional relationship set in accor dance 

with the selected set of processing conditions for 

processing the wafer by the processing unit.   


