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WAFER PROCESSING METHOD 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a wafer pr ocessing 

method for dividing a wafer along a plurality of di vision 

lines to obtain a plurality of individual device ch ips, 

the division lines being formed on the front side o f the 

wafer to thereby define a plurality of separate reg ions 

where a plurality of devices are individually forme d. 

Description of the Related Art 

        In a fabrication process for device chips t o be 

used in electronic equipment such as mobile phones and 

personal computers, a plurality of crossing divisio n 

lines (streets) are first set on the front side of a 

wafer formed of a semiconductor, for example, there by 

defining a plurality of separate regions on the fro nt 

side of the wafer.  In each separate region, a devi ce such 

as an integrated circuit (IC), a large-scale integr ation 

(LSI), and a light emitting diode (LED) is next for med.  

Thereafter, a ring frame having an inside opening i s 

prepared, in which an adhesive tape called a dicing  tape 

is previously attached in its peripheral portion to  the 

ring frame so as to close the inside opening of the  ring 
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frame.  Thereafter, a central portion of the adhesi ve tape 

is attached to the back side or the front side of t he 

wafer such that the wafer is accommodated in the in side 

opening of the ring frame.  In this manner, the waf er, the 

adhesive tape, and the ring frame are united togeth er to 

form a frame unit.  Thereafter, the wafer included in this 

frame unit is processed to be divided along each di vision 

line, thereby obtaining a plurality of individual d evice 

chips including the respective devices. 

        For example, a laser processing apparatus i s used 

to divide the wafer.  The laser processing apparatu s 

includes a chuck table for holding the wafer throug h the 

adhesive tape and a laser processing unit for apply ing a 

laser beam to the wafer held on the chuck table in a 

state in which a focal point of the laser beam is 

positioned inside the wafer, the laser beam having a 

transmission wavelength to the wafer.  In dividing the 

wafer by using this laser processing apparatus, the  frame 

unit is placed on the chuck table, and the wafer is  held 

through the adhesive tape on the upper surface of t he 

chuck table.  In this condition, the chuck table an d the 

laser processing unit are relatively moved in a dir ection 

parallel to the upper surface of the chuck table.  At the 

same time, the laser beam is sequentially applied f rom 
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the laser processing unit to the wafer along each 

division line.  When the laser beam is applied to t he 

wafer, a filament-like region called a shield tunne l is 

sequentially formed along each division line.  This  shield 

tunnel includes a fine hole extending along a thick ness 

direction of the wafer and an amorphous region shie lding 

the fine hole and serves as a division start point of the 

wafer (see Japanese Patent No. 6151557). 

        Thereafter, the frame unit is transferred f rom the 

laser processing apparatus to another apparatus, an d the 

adhesive tape is expanded in a radially outward 

direction, so that the wafer is divided into indivi dual 

device chips.  When the device chips thus formed ar e 

picked up from the adhesive tape, ultraviolet light  is 

applied to the adhesive tape in advance, for exampl e, to 

thereby reduce the adhesion of the adhesive tape.  

Thereafter, each device chip is picked up from the 

adhesive tape.  As a processing apparatus capable o f 

producing the device chips with high efficiency, th ere is 

a processing apparatus capable of continuously perf orming 

the operation for dividing the wafer and the operat ion 

for applying ultraviolet light to the adhesive tape  (see 

Japanese Patent No. 3076179, for example). 
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SUMMARY OF THE INVENTION 

        The adhesive tape includes a base layer for med from 

a polyvinyl chloride sheet, for example, and an adh esive 

layer formed on the base layer.  In the laser proce ssing 

apparatus, the laser beam is applied inside the waf er in 

order to form shield tunnels which serves as a divi sion 

start point, inside the wafer, and part of leaked l ight 

of the laser beam reaches the adhesive layer of the  

adhesive tape.  As a result, the adhesive layer of the 

adhesive tape attached to the back side or the fron t side 

of the wafer is melted by the heat due to the appli cation 

of the laser beam to the wafer at the position belo w or 

around each division groove formed in the wafer, an d a 

part of the adhesive layer melted is fixed to the b ack 

side or the front side of each device chip obtained  from 

the wafer.  In this case, in the step of picking up  each 

device chip from the adhesive tape, ultraviolet lig ht is 

applied to the adhesive tape to reduce the adhesion  of 

the adhesive tape.  However, the part of the adhesi ve 

layer melted and fixed to the back side or the fron t side 

of each device chip attached to the adhesive tape i s yet 

left on the back side or the front side of each dev ice 

chip picked up from the adhesive tape.  As a result , the 

quality of each device chip is degraded. 
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        It is therefore an object of the present in vention 

to provide a wafer processing method which can prev ent 

the adherence of the adhesive layer to the back sid e or 

the front side of each device chip obtained from a wafer, 

thereby suppressing a degradation in quality of eac h 

device chip due to the adherence of the adhesive la yer. 

        In accordance with an aspect of the present  

invention, there is provided a wafer processing met hod 

for dividing a wafer along a plurality of division lines 

to obtain a plurality of individual device chips, t he 

division lines being formed on a front side of the wafer 

to thereby define a plurality of separate regions w here a 

plurality of devices are individually formed.  The wafer 

processing method includes a ring frame preparing s tep of 

preparing a ring frame having an inside opening for  

accommodating the wafer, a polyolefin sheet providi ng 

step of positioning the wafer in the inside opening  of 

the ring frame and providing a polyolefin sheet on a back 

side or the front side of the wafer and on a back s ide of 

the ring frame, a uniting step of heating the polyo lefin 

sheet as applying a pressure to the polyolefin shee t 

after performing the polyolefin sheet providing ste p, 

thereby uniting the wafer and the ring frame throug h the 

polyolefin sheet by thermocompression bonding to fo rm a 
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frame unit in a condition where the wafer and the r ing 

frame are exposed, a dividing step of positioning a  focal 

point of a laser beam inside the wafer, the laser b eam 

having a transmission wavelength to the wafer, and 

applying the laser beam to the wafer along each div ision 

line, thereby sequentially forming a plurality of s hield 

tunnels in the wafer along each division line to di vide 

the wafer into the individual device chips, after 

performing the uniting step, and a pickup step of 

applying an ultrasonic wave to the polyolefin sheet  in 

each region of the polyolefin sheet corresponding t o each 

device chip, pushing up each device chip through th e 

polyolefin sheet, and picking up each device chip f rom 

the polyolefin sheet after performing the dividing step. 

        Preferably, the uniting step includes a ste p of 

applying infrared light to the polyolefin sheet, th ereby 

performing the thermocompression bonding. 

        Preferably, the polyolefin sheet is larger in size 

than the ring frame, and the uniting step includes an 

additional step of cutting the polyolefin sheet aft er 

heating the polyolefin sheet, thereby removing a pa rt of 

the polyolefin sheet outside an outer circumference  of 

the ring frame. 

        Preferably, the pickup step includes a step  of 
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expanding the polyolefin sheet to thereby increase a 

spacing between any adjacent ones of the device chi ps. 

        Preferably, the polyolefin sheet is formed of a 

material selected from the group consisting of 

polyethylene, polypropylene, and polystyrene. 

        In the case that the polyolefin sheet is fo rmed of 

polyethylene, the polyolefin sheet is preferably he ated 

in the range of 120°C to 140°C in the uniting step.   In 

the case that the polyolefin sheet is formed of 

polypropylene, the polyolefin sheet is preferably h eated 

in the range of 160°C to 180°C in the uniting step.   In 

the case that the polyolefin sheet is formed of 

polystyrene, the polyolefin sheet is preferably hea ted in 

the range of 220°C to 240°C in the uniting step. 

        Preferably, the wafer is formed of a materi al 

selected from the group consisting of silicon, gall ium 

nitride, gallium arsenide, and glass. 

        In the wafer processing method according to  a 

preferred embodiment of the present invention, the wafer 

and the ring frame are united by using the polyolef in 

sheet having no adhesive layer in place of an adhes ive 

tape having an adhesive layer, thereby forming the frame 

unit composed of the wafer, the ring frame, and the  

polyolefin sheet united together.  The uniting step  of 
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uniting the wafer and the ring frame through the 

polyolefin sheet is realized by thermocompression 

bonding.  After performing the uniting step, a lase r beam 

having a transmission wavelength to the wafer is ap plied 

to the wafer to thereby sequentially form a plurali ty of 

shield tunnels inside the wafer along each division  line, 

so that the wafer is divided along each division li ne to 

obtain individual device chips attached to the poly olefin 

sheet.  Thereafter, in each region of the polyolefi n sheet 

corresponding to each device chip, an ultrasonic wa ve is 

applied to the polyolefin sheet, so that each devic e chip 

is pushed up through the polyolefin sheet and then picked 

up from the polyolefin sheet.  Each device chip pic ked up 

is next mounted on a predetermined mounting substra te.  

Note that, when an ultrasonic wave is applied to th e 

polyolefin sheet in picking up, separation of each device 

chip from the polyolefin sheet becomes easy.  As a result, 

a load applied to the device chip can be reduced. 

        In forming a shield tunnel inside the wafer , leaked 

light of the laser beam reaches the polyolefin shee t.  

However, since the polyolefin sheet has no adhesive  

layer, there is no problem that the adhesive layer may be 

melted to be fixed to the back side or the front si de of 

each device chip.  That is, according to one aspect  of the 
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present invention, the frame unit can be formed by using 

the polyolefin sheet having no adhesive layer, so t hat an 

adhesive tape having an adhesive layer is not requi red.  

As a result, it is possible to prevent the problem that 

the quality of each device chip is degraded by the 

adherence of the adhesive layer to each device chip . 

        Thus, the wafer processing method according  to one 

aspect of the present invention can exhibit the eff ect 

that the adhesive layer does not adhere to the back  side 

or the front side of each device chip obtained from  the 

wafer, thereby suppressing a degradation in quality  of 

each device chip due to the adherence of the adhesi ve 

layer. 

        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 a pref erred 

embodiment of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1A is a schematic perspective view of the 

front side of a wafer; 
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        FIG. 1B is a schematic perspective view of the back 

side of the wafer; 

        FIG. 2 is a schematic perspective view depi cting a 

manner of positioning the wafer and a ring frame on  a 

holding surface of a chuck table; 

        FIG. 3 is a schematic perspective view depi cting a 

polyolefin sheet providing step; 

        FIG. 4 is a schematic perspective view depi cting a 

uniting step; 

        FIG. 5 is a schematic perspective view depi cting a 

modification of the uniting step; 

        FIG. 6 is a schematic perspective view depi cting 

another modification of the uniting step; 

        FIG. 7A is a schematic perspective view dep icting a 

manner of cutting the polyolefin sheet after perfor ming 

the uniting step; 

        FIG. 7B is a schematic perspective view of a frame 

unit formed by performing the step depicted in FIG.  7A; 

        FIG. 8A is a schematic perspective view dep icting a 

dividing step; 

        FIG. 8B is a schematic sectional view depic ting the 

dividing step; 

        FIG. 8C is a schematic perspective view dep icting a 

shield tunnel; 
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        FIG. 9 is a schematic perspective view depi cting a 

manner of loading the frame unit to a pickup appara tus 

after performing the dividing step; 

        FIG. 10A is a schematic sectional view depi cting a 

standby condition where the frame unit is fixed to a 

frame support table set at an initial position in a  

pickup step using the pickup apparatus depicted in FIG. 

9; and 

        FIG. 10B is a schematic sectional view depi cting a 

working condition where the frame support table hol ding 

the frame unit with the polyolefin sheet is lowered  to 

expand the polyolefin sheet in the pickup step. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        A preferred embodiment of the present inven tion 

will now be described with reference to the attache d 

drawings.  There will first be described a wafer to  be 

processed by a wafer processing method according to  this 

preferred embodiment.  FIG. 1A is a schematic persp ective 

view of the front side of a wafer 1.  FIG. 1B is a 

schematic perspective view of the back side of the wafer.  

The wafer 1 is a substantially disc-shaped substrat e 

formed of a material such as silicon (Si), silicon 

carbide (SiC), gallium nitride (GaN), and gallium 
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arsenide (GaAs).  The wafer 1 may be formed of any other 

semiconductor materials.  Further, the wafer 1 may be 

formed of a material such as sapphire, glass, and q uartz.  

Examples of the glass include alkaline glass, nonal kaline 

glass, soda lime glass, lead glass, borosilicate gl ass, 

and silica glass.  The wafer 1 has a front side 1a and a 

back side 1b.  A plurality of crossing division lin es 3 

are formed on the front side 1a of the wafer 1 to t hereby 

define a plurality of respective separate regions w here a 

plurality of devices 5 such as ICs, LSIs, and LEDs are 

formed.  The crossing division lines 3 are composed  of a 

plurality of parallel division lines 3 extending in  a 

first direction and a plurality of parallel divisio n 

lines 3 extending in a second direction perpendicul ar to 

the first direction.  In the processing method for the 

wafer 1 according to this preferred embodiment, a 

plurality of shield tunnels are sequentially formed  

inside the wafer along the respective crossing divi sion 

lines 3 in the wafer 1, thereby dividing the wafer 1 into 

a plurality of individual device chips each includi ng the 

device 5 with the shield tunnels as division start 

points. 

        In forming a plurality of shield tunnels in  the 

wafer 1, a laser beam having a transmission wavelen gth to 
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the wafer 1 is applied to the wafer 1 along each of  the 

division lines 3, thereby focusing the laser beam i nside 

the wafer 1.  At this time, the laser beam may be a pplied 

to the wafer 1 from the front side 1a depicted in F IG. 1A 

or from the back side 1b depicted in FIG. 1B.  Note  that, 

in a case where the laser beam may be applied to th e 

wafer 1 from the back side 1b, alignment means incl uding 

an infrared camera is used to detect each of the di vision 

lines 3 from the front side 1a through the wafer 1,  so 

that the laser beam is applied to the wafer 1 along  each 

of the division lines 3. 

        The laser processing to form a plurality of  shield 

tunnels in the wafer 1 is performed by using a lase r 

processing apparatus 12 (see FIG. 8A).  Prior to lo ading 

the wafer 1 into the laser processing apparatus 12,  the 

wafer 1 is united with a polyolefin sheet 9 (see FI G. 3) 

and a ring frame 7 (see FIG. 2) to thereby form a f rame 

unit 11.  Thus, the wafer 1 is loaded in the form o f the 

frame unit 11 into the laser processing apparatus 1 2 and 

then processed by the laser processing apparatus 12 .  

Then, the polyolefin sheet 9 is expanded to divide the 

wafer 1, thereby obtaining the individual device ch ips, 

in which each device chip is supported to the polyo lefin 

sheet 9.  Thereafter, the polyolefin sheet 9 is fur ther 
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expanded to thereby increase the spacing between an y 

adjacent ones of the device chips.  Thereafter, eac h 

device chip is picked up by using a pickup apparatu s.  The 

ring frame 7 is formed of a rigid material such as metal, 

and it has a circular inside opening 7a having a di ameter 

larger than that of the wafer 1.  The outside shape  of the 

ring frame 7 is substantially circular.  The ring f rame 7 

has a front side 7b and a back side 7c.  In forming  the 

frame unit, the wafer 1 is accommodated in the insi de 

opening 7a of the ring frame 7 and positioned in su ch a 

manner that the center of the wafer 1 substantially  

coincides with the center of the inside opening 7a.  

        The polyolefin sheet 9 is a flexible (expan dable) 

resin sheet, and it has a flat front side and a fla t back 

side.  The polyolefin sheet 9 is a circular sheet h aving a 

diameter larger than the outer diameter of the ring  frame 

7.  The polyolefin sheet 9 has no adhesive layer.  The 

polyolefin sheet 9 is a sheet of a polymer (polyole fin) 

synthesized by polymerizing alkene as a monomer.  E xamples 

of the polyolefin sheet 9 include a polyethylene sh eet, 

polypropylene sheet, and polystyrene sheet.  The 

polyolefin sheet 9 is transparent or translucent to  

visible light.  As a modification, the polyolefin s heet 9 

may be opaque.  Since the polyolefin sheet 9 has no  
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adhesive property, it cannot be attached to the waf er 1 

and the ring frame 7 at room temperature.  However,  the 

polyolefin sheet 9 is a thermoplastic sheet, so tha t, 

when the polyolefin sheet 9 is heated to a temperat ure 

near its melting point under a predetermined pressu re in 

a condition where the polyolefin sheet 9 is in cont act 

with the wafer 1 and the ring frame 7, the polyolef in 

sheet 9 is partially melted and thereby bonded to t he 

wafer 1 and the ring frame 7.  That is, by applying  heat 

and pressure to the polyolefin sheet 9 in the condi tion 

where the polyolefin sheet 9 is in contact with the  wafer 

1 and the ring frame 7, the polyolefin sheet 9 can be 

bonded to the wafer 1 and the ring frame 7.  Thusly , in 

the processing method for the wafer 1 according to this 

preferred embodiment, all of the wafer 1, the ring frame 

7, and the polyolefin sheet 9 are united by 

thermocompression bonding as mentioned above, there by 

forming the frame unit. 

        The steps of the processing method for the wafer 1 

according to this preferred embodiment will now be 

described.  Prior to uniting the wafer 1, the polyo lefin 

sheet 9, and the ring frame 7, a polyolefin sheet 

providing step is performed by using a chuck table 2 

having a holding surface 2a depicted in FIG. 2.  FI G. 2 is 
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a schematic perspective view depicting a manner of 

positioning the wafer 1 and the ring frame 7 on the  

holding surface 2a of the chuck table 2.  That is, the 

polyolefin sheet providing step is performed on the  

holding surface 2a of the chuck table 2 as depicted  in 

FIG. 2.  The chuck table 2 has a circular porous me mber 

having a diameter larger than the outer diameter of  the 

ring frame 7.  The porous member constitutes a cent ral 

upper portion of the chuck table 2.  The porous mem ber has 

an upper surface functioning as the holding surface  2a of 

the chuck table 2.  A suction passage (not depicted ) is 

formed in the chuck table 2, in which one end of th e 

suction passage is connected to the porous member.  

Further, a vacuum source 2b (see FIG. 3) is connect ed to 

the other end of the suction passage.  The suction passage 

is provided with a selector 2c (see FIG. 3) for swi tching 

between an ON condition and an OFF condition.  When  the ON 

condition is established by the selector 2c, a vacu um 

produced by the vacuum source 2b is applied to a 

workpiece placed on the holding surface 2a of the c huck 

table 2, thereby holding the workpiece on the chuck  table 

2 under suction. 

        In the polyolefin sheet providing step, the  wafer 1 

and the ring frame 7 are first placed on the holdin g 
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surface 2a of the chuck table 2 as depicted in FIG.  2.  In 

this condition, the wafer 1 is positioned in the in side 

opening 7a of the ring frame 7.  At this time, taki ng it 

into consideration which of the front side 1a or th e back 

side 1b is to be an application surface to be appli ed by 

the laser beam in the later dividing step, an orien tation 

of the wafer 1 is selected.  For example, in a case  where 

the front side 1a is selected as the application su rface, 

the front side 1a is orientated downward.  Alternat ively, 

for example, in a case where the back side 1b is se lected 

as the application surface, the back side 1b is 

orientated downward.  A wafer processing method acc ording 

to the preferred embodiment will be described below  

taking the case where the front side 1a is selected  as 

the application surface of the laser beam as an exa mple.  

However, the orientation of the wafer 1 is not limi ted to 

this. 

        After the wafer 1 and the frame 7 are place d on the 

holding surface 2a of the chuck table 2, the polyol efin 

sheet 9 is provided on the back side 1b (or the fro nt 

side 1a) (upper surface) of the wafer 1 and on the back 

side 7c (upper surface) of the ring frame 7.  FIG. 3 is a 

schematic perspective view depicting a manner of 

providing the polyolefin sheet 9 on the wafer 1 and  the 
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ring frame 7.  That is, as depicted in FIG. 3, the 

polyolefin sheet 9 is provided so as to fully cover  the 

wafer 1 and the ring frame 7.  In the polyolefin sh eet 

providing step, the diameter of the polyolefin shee t 9 is 

set larger than the diameter of the holding surface  2a of 

the chuck table 2.  Unless the diameter of the poly olefin 

sheet 9 is larger than the diameter of the holding 

surface 2a, there may arise a problem such that, wh en the 

vacuum from the vacuum source 2b is applied to the 

holding surface 2a of the chuck table 2 in a unitin g step 

to be performed later, the vacuum may leak from any  gap 

between the polyolefin sheet 9 and the holding surf ace 2a 

because the holding surface 2a is not fully covered  with 

the polyolefin sheet 9, so that a pressure cannot b e 

properly applied to the polyolefin sheet 9. 

        In the processing method for the wafer 1 ac cording 

to this preferred embodiment, a uniting step is nex t 

performed in such a manner that the polyolefin shee t 9 is 

heated to unite the wafer 1 and the ring frame 7 th rough 

the polyolefin sheet 9 by thermocompression bonding .  FIG. 

4 is a schematic perspective view depicting the uni ting 

step according to this preferred embodiment.  As de picted 

in FIG. 4, the polyolefin sheet 9 transparent or 

translucent to visible light is provided so as to f ully 
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cover the wafer 1, the ring frame 7, and the holdin g 

surface 2a of the chuck table 2, which are all depi cted 

by broken lines in FIG. 4.  In the uniting step, th e 

selector 2c is operated to establish the ON conditi on 

where the vacuum source 2b is in communication with  the 

porous member of the chuck table 2, i.e., the holdi ng 

surface 2a of the chuck table 2, so that a vacuum 

produced by the vacuum source 2b is applied to the 

polyolefin sheet 9 provided on the chuck table 2.  

Accordingly, the polyolefin sheet 9 is brought into  close 

contact with the wafer 1 and the ring frame 7 by th e 

atmospheric pressure applied to the upper surface o f the 

polyolefin sheet 9. 

        Thereafter, the polyolefin sheet 9 is heate d in a 

condition where the polyolefin sheet 9 is sucked by  the 

vacuum source 2b, thereby performing thermocompress ion 

bonding.  In this preferred embodiment depicted in FIG. 4, 

for example, the heating of the polyolefin sheet 9 is 

effected by a heat gun 4 provided above the chuck t able 

2.  The heat gun 4 includes heating means such as a  

heating wire and an air blowing mechanism such as a  fan.  

Accordingly, the heat gun 4 can heat ambient air an d blow 

the heated air.  In a condition where the vacuum fr om the 

vacuum source 2b is applied to the polyolefin sheet  9, 
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the heat gun 4 is operated to supply hot air 4a to the 

upper surface of the polyolefin sheet 9.  According ly, 

when the polyolefin sheet 9 is heated to a predeter mined 

temperature, the polyolefin sheet 9 is bonded to th e 

wafer 1 and the ring frame 7 by thermocompression 

bonding. 

        Another method for heating the polyolefin s heet 9 

may be adopted.  For example, any member heated to a 

predetermined temperature may be pressed on the 

polyolefin sheet 9 against the wafer 1 and the ring  frame 

7.  FIG. 5 is a schematic perspective view depictin g such 

a modification of the uniting step.  As depicted in  FIG. 

5, the polyolefin sheet 9 transparent or translucen t to 

visible light is provided so as to fully cover the wafer 

1, the ring frame 7, and the holding surface 2a of the 

chuck table 2, which are all depicted by broken lin es in 

FIG. 5.  In this modification depicted in FIG. 5, a  heat 

roller 6 including a heat source is used.  More 

specifically, the vacuum produced by the vacuum sou rce 2b 

is first applied to the polyolefin sheet 9, so that  the 

polyolefin sheet 9 is brought into close contact wi th the 

wafer 1 and the ring frame 7 by the atmospheric pre ssure 

applied to the upper surface of the polyolefin shee t 9. 

        Thereafter, the heat roller 6 is heated to a 
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predetermined temperature, and next placed on the h olding 

surface 2a of the chuck table 2 at one end lying on  the 

outer circumference of the holding surface 2a as de picted 

in FIG. 5.  Thereafter, the heat roller 6 is rotate d about 

its axis to roll on the chuck table 2 through the 

polyolefin sheet 9 from the above one end to anothe r end 

diametrically opposite to the above one end.  As a result, 

the polyolefin sheet 9 is bonded to the wafer 1 and  the 

ring frame 7 by thermocompression bonding.  In the case 

that a force for pressing the polyolefin sheet 9 is  

applied by the heat roller 6, the thermocompression  

bonding is effected at a pressure higher than atmos pheric 

pressure.  Preferably, a cylindrical surface of the  heat 

roller 6 is coated with fluororesin.  Further, the heat 

roller 6 may be replaced by any iron-like pressure member 

having a flat base plate and containing a heat sour ce.  In 

this case, the pressure member is heated to a 

predetermined temperature to thereby provide a hot plate, 

which is next pressed on the polyolefin sheet 9 hel d on 

the chuck table 2. 

        Still another method for heating the polyol efin 

sheet 9 may be adopted in the following manner.  FI G. 6 is 

a schematic perspective view depicting such another  

modification of the uniting step.  As depicted in F IG. 6, 
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the polyolefin sheet 9 transparent or translucent t o 

visible light is provided so as to fully cover the wafer 

1, the ring frame 7, and the holding surface 2a of the 

chuck table 2, which are all depicted by broken lin es in 

FIG. 6.  In this modification depicted in FIG. 6, a n 

infrared lamp 8 is provided above the chuck table 2  to 

heat the polyolefin sheet 9.  The infrared lamp 8 c an 

apply infrared light 8a having an absorption wavele ngth 

to at least the material of the polyolefin sheet 9.   Also 

in the modification depicted in FIG. 6, the vacuum 

produced by the vacuum source 2b is first applied t o the 

polyolefin sheet 9, so that the polyolefin sheet 9 is 

brought into close contact with the wafer 1 and the  ring 

frame 7 by the atmospheric pressure applied to the upper 

surface of the polyolefin sheet 9.  Thereafter, the  

infrared lamp 8 is operated to apply the infrared l ight 

8a to the polyolefin sheet 9, thereby heating the 

polyolefin sheet 9.  As a result, the polyolefin sh eet 9 

is bonded to the wafer 1 and the ring frame 7 by 

thermocompression bonding. 

        When the polyolefin sheet 9 is heated to a 

temperature near its melting point by performing an y one 

of the above methods, the polyolefin sheet 9 is bon ded to 

the wafer 1 and the ring frame 7 by thermocompressi on 
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bonding.  After bonding the polyolefin sheet 9, the  

selector 2c is operated to establish the OFF condit ion 

where the communication between the porous member o f the 

chuck table 2 and the vacuum source 2b is canceled.   

Accordingly, the suction holding by the chuck table  2 is 

canceled. 

        Thereafter, the polyolefin sheet 9 is circu larly 

cut along the outer circumference of the ring frame  7 to 

remove an unwanted peripheral portion of the polyol efin 

sheet 9.  FIG. 7A is a schematic perspective view 

depicting a manner of cutting the polyolefin sheet 9.  As 

depicted in FIG. 7A, a disc-shaped (annular) cutter  10 is 

used to cut the polyolefin sheet 9.  The cutter 10 has a 

central through hole 10a in which a rotating shaft 10b is 

fitted.  Accordingly, the cutter 10 is rotatable ab out the 

axis of the rotating shaft 10b.  First, the cutter 10 is 

positioned above the ring frame 7.  At this time, t he 

rotating shaft 10b is set so as to extend in the ra dial 

direction of the chuck table 2.  Thereafter, the cu tter 10 

is lowered until the outer circumference (cutting e dge) 

of the cutter 10 comes into contact with the polyol efin 

sheet 9 placed on the ring frame 7.  That is, the 

polyolefin sheet 9 is caught between the cutter 10 and 

the ring frame 7, so that the polyolefin sheet 9 is  cut 
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by the cutter 10 to form a cut mark 9a.  Further, t he 

cutter 10 is rolled on the polyolefin sheet 9 along  a 

circular line set between the inner circumference o f the 

ring frame 7 (i.e., the periphery of the inside ope ning 

7a of the ring frame 7) and the outer circumference  of 

the ring frame 7, thereby circularly forming the cu t mark 

9a along the above circular line.  As a result, a 

predetermined central portion of the polyolefin she et 9 

is surrounded by the circular cut mark 9a.  Thereaf ter, a 

remaining peripheral portion of the polyolefin shee t 9 

outside the circular cut mark 9a is removed.  That is, an 

unwanted peripheral portion of the polyolefin sheet  9 

including an outermost peripheral portion outside t he 

outer circumference of the ring frame 7 can be remo ved. 

        The cutter 10 may be replaced by an ultraso nic 

cutter for cutting the polyolefin sheet 9.  Further , a 

vibration source for vibrating the cutter 10 at a 

frequency in an ultrasonic band may be connected to  the 

cutter 10.  Further, in cutting the polyolefin shee t 9, 

the polyolefin sheet 9 may be cooled to be hardened  in 

order to facilitate the cutting operation.  By cutt ing the 

polyolefin sheet 9 as mentioned above, a frame unit  11 

depicted in FIG. 7B is formed, in which the frame u nit 11 

is composed of the wafer 1, the ring frame 7, and t he 
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polyolefin sheet 9 united together.  That is, the w afer 1 

and the ring frame 7 are united with each other thr ough 

the polyolefin sheet 9 to form the frame unit 11 as  

depicted in FIG. 7B.  FIG. 7B is a schematic perspe ctive 

view of the frame unit 11 in a condition where the front 

side 1a of the wafer 1 and the front side 7b of the  ring 

frame 7 are exposed upward. 

        In performing the thermocompression bonding  as 

mentioned above, the polyolefin sheet 9 is heated 

preferably to a temperature lower than or equal to the 

melting point of the polyolefin sheet 9.  If the he ating 

temperature is higher than the melting point of the  

polyolefin sheet 9, there is a possibility that the  

polyolefin sheet 9 may be melted to such an extent that 

the shape of the polyolefin sheet 9 cannot be maint ained.  

Further, the polyolefin sheet 9 is heated preferabl y to a 

temperature higher than or equal to the softening p oint 

of the polyolefin sheet 9.  If the heating temperat ure is 

lower than the softening point of the polyolefin sh eet 9, 

the thermocompression bonding cannot be properly 

performed.  Accordingly, the polyolefin sheet 9 is heated 

preferably to a temperature higher than or equal to  the 

softening point of the polyolefin sheet 9 and lower  than 

or equal to the melting point of the polyolefin she et 9.  
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Further, there is a case that the softening point o f the 

polyolefin sheet 9 may be unclear.  To cope with su ch a 

case, in performing the thermocompression bonding, the 

polyolefin sheet 9 is heated preferably to a temper ature 

higher than or equal to a preset temperature and lo wer 

than or equal to the melting point of the polyolefi n 

sheet 9, the preset temperature being lower by 20°C  than 

the melting point of the polyolefin sheet 9. 

        In the case that the polyolefin sheet 9 is a 

polyethylene sheet, the heating temperature in the 

uniting step is preferably set in the range of 120° C to 

140°C.  Further, in the case that the polyolefin sh eet 9 

is a polypropylene sheet, the heating temperature i n the 

uniting step is preferably set in the range of 160° C to 

180°C.  Further, in the case that the polyolefin sh eet 9 

is a polystyrene sheet, the heating temperature in the 

uniting step is preferably set in the range of 220° C to 

240°C. 

        The heating temperature is defined herein a s the 

temperature of the polyolefin sheet 9 to be heated in 

performing the uniting step.  As the heat sources i ncluded 

in the heat gun 4, the heat roller 6, and the infra red 

lamp 8 mentioned above, some kind of heat source ca pable 

of setting an output temperature has been put into 
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practical use.  However, even when such a heat sour ce is 

used to heat the polyolefin sheet 9, the temperatur e of 

the polyolefin sheet 9 does not reach the output 

temperature set above in some case.  To cope with s uch a 

case, the output temperature of the heat source may  be 

set to a temperature higher than the melting point of the 

polyolefin sheet 9 in order to heat the polyolefin sheet 

9 to a predetermined temperature. 

        After performing the uniting step mentioned  above, 

a dividing step is performed in such a manner that the 

wafer 1 in the condition of the frame unit 11 is 

processed by a laser beam to sequentially form a 

plurality of shield tunnels inside the wafer 1 alon g the 

plural crossing division lines 3, thereby dividing the 

wafer 1 into individual device chips.  The dividing  step 

is performed by using a laser processing apparatus 12 

depicted in FIG. 8A in this preferred embodiment.  FIG. 8A 

is a schematic perspective view depicting the divid ing 

step.  FIG. 8B is a schematic sectional view depict ing the 

dividing step.  As depicted in FIG. 8A, the laser 

processing apparatus 12 includes a laser processing  unit 

14 for applying a laser beam 16 to the wafer 1 and a 

chuck table (not depicted) for holding the wafer 1.   The 

laser processing unit 14 includes a laser oscillato r (not 
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depicted) for generating the laser beam 16 having a  

transmission wavelength to the wafer 1 (having a 

wavelength transmittable to the wafer 1).  The chuc k table 

has an upper surface as a holding surface for holdi ng the 

wafer 1.  The chuck table is movable in a direction  

parallel to the upper surface thereof, that is, mov able 

in a feeding direction.  The laser beam 16 generate d from 

the laser oscillator in the laser processing unit 1 4 is 

applied to the wafer 1 held on the chuck table.  Th e laser 

processing unit 14 further includes a processing he ad 14a 

having a mechanism for positioning a focal point 14 b of 

the laser beam 16 at a predetermined vertical posit ion 

inside the wafer 1.  The processing head 14a includ es a 

focusing lens (not depicted) therein.  A numerical 

aperture (NA) of the focusing lens is determined su ch 

that a value obtained by dividing the numerical ape rture 

(NA) by a refractive index (N) of the wafer 1 falls  

within a range of 0.05 to 0.2. 

        In performing laser processing to the wafer  1, the 

frame unit 11 is placed on the chuck table in the 

condition where the front side 1a of the wafer 1 is  

exposed upward.  Accordingly, the wafer 1 is held t hrough 

the polyolefin sheet 9 on the chuck table.  Thereaf ter, 

the chuck table is rotated to make the division lin es 3 
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extending in the first direction on the front side 1a of 

the wafer 1 parallel to a feeding direction in the laser 

processing apparatus 12.  Further, the chuck table and the 

laser processing unit 14 are relatively moved to ad just a 

relative position, thereby positioning the processi ng 

head 14a directly above an extension of a predeterm ined 

one of the division lines 3 extending in the first 

direction.  Thereafter, the focal point 14b of the laser 

beam 16 is positioned at a predetermined vertical 

position.  Thereafter, the laser beam 16 is sequent ially 

applied from the laser processing unit 14 inside th e 

wafer 1.  At the same time, the chuck table and the  laser 

processing unit 14 are relatively moved in the feed ing 

direction parallel to the upper surface of the chuc k 

table.  Specifically, the focal point 14b of the la ser 

beam 16 is positioned inside the wafer 1, and the l aser 

beam 16 is applied to the wafer 1 along the predete rmined 

division lines 3. 

        As a result, a filament-like region called a shield 

tunnel 3a is sequentially formed along each divisio n line 

3.  FIG. 8B illustrates a schematic sectional view of the 

wafer 1 in which a plurality of shield tunnels 3a a re 

continuously formed.  Also, FIG. 8C is a schematic 

perspective view depicting the shield tunnel 3a.  T he 
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shield tunnel 3a includes a fine hole 3b extending along 

a thickness direction of the wafer 1 and an amorpho us 

region 3c shielding the fine hole 3b.  Note that th e 

shield tunnels 3a aligned along the respective divi sion 

lines 3 are indicated with solid lines in FIG. 8A.  In 

this dividing step, the laser beam 16 may be applie d 

under the following processing conditions, for exam ple.  

The following processing conditions are merely 

illustrative. 

        Wavelength: 1030 nm 

        Average power: 3 W 

        Repetition frequency: 50 kHz 

        Pulse width: 10 ps 

        Spot diameter: ϕ10 µm 

        Feed speed: 500 mm/s 

        When the laser beam 16 is applied to the wa fer 1 in 

this manner, the plurality of shield tunnels 3a are  

formed in the wafer 1 along the respective division  lines 

3 at an interval of 10 µm.  Each of the plurality o f 

shield tunnels 3a thus formed includes the fine hol e 3b 

having a diameter of substantially 1 µm and the amo rphous 

region 3c having a diameter of substantially 10 µm.   

Accordingly, any adjacent ones of the shield tunnel s 3a 

are connected to each other such that the amorphous  
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regions 3c of any adjacent ones of the plurality of  

shield tunnels 3a are connected to each other, as 

depicted in FIG. 8B. 

        After forming the shield tunnels 3a inside the 

wafer 1 along the predetermined division line 3, th e 

chuck table and the laser processing unit 14 are mo ved in 

an indexing direction perpendicular to the feeding 

direction to similarly perform laser processing alo ng the 

next division line 3 extending in the first directi on.  

Thereafter, laser processing is similarly performed  along 

all of the other division lines 3 extending in the first 

direction.  Thus, a plurality of similar shield tun nels 3a 

are formed along all of the division lines 3 extend ing in 

the first direction.  Thereafter, the chuck table i s 

rotated 90 degrees about its vertical axis perpendi cular 

to the holding surface thereof to similarly perform  laser 

processing along all of the division lines 3 extend ing in 

the second direction perpendicular to the first 

direction.  Thus, a plurality of similar shield tun nels 3a 

are formed along all of the division lines 3 extend ing in 

the second direction. 

        When the laser beam 16 is applied to the wa fer 1 by 

the laser processing unit 14 to form the shield tun nel 

3a, leaked light of the laser beam 16 reaches the 
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polyolefin sheet 9 below the wafer 1.  For example,  in a 

case where the frame unit 11 adopts an adhesive tap e 

instead of the polyolefin sheet 9, when the leaked light 

of the laser beam 16 is applied to an adhesive laye r of 

the adhesive tape, the adhesive layer of the adhesi ve 

tape is melted, so that part of the adhesive layer is 

fixed to the back side 1b of the wafer 1.  In this case, 

the part of the adhesive layer is left on the back side 

of each of the device chips formed by dividing the wafer 

1.  As a result, a degradation in quality of each d evice 

chip is caused.  In contrast, in the wafer processi ng 

method according to the present embodiment, the 

polyolefin sheet 9 having no adhesive layer is used  in 

the frame unit 11.  Accordingly, even if the leaked  light 

of the laser beam 16 reaches the polyolefin sheet 9 , the 

adhesive layer is not fixed to the back side 1b of the 

wafer 1.  Thus, quality of each device chip formed from 

the wafer 1 is favorably maintained.  

        Next, the polyolefin sheet 9 is expanded in  a 

radially outward direction, so that the wafer 1 is 

divided into individual device chips.  After perfor ming 

the dividing step, a pickup step is performed to pi ck up 

each device chip from the polyolefin sheet 9.  Expa nsion 

of the polyolefin sheet 9 is performed by using a p ickup 
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apparatus 18 depicted in a lower portion of FIG. 9.   FIG. 

9 is a schematic perspective view depicting a manne r of 

loading the frame unit 11 to the pickup apparatus 1 8.  As 

depicted in FIG. 9, the pickup apparatus 18 include s a 

cylindrical drum 20 and a frame holding unit 22 hav ing a 

frame support table 26 provided around the cylindri cal 

drum 20.  The cylindrical drum 20 has an inner diam eter 

larger than the diameter of the wafer 1 and an oute r 

diameter smaller than the inner diameter of the rin g 

frame 7 (the diameter of the inside opening 7a).  T he 

frame support table 26 of the frame holding unit 22  is an 

annular table having a circular inside opening larg er in 

diameter than the drum 20.  That is, the frame supp ort 

table 26 has an inner diameter larger than the oute r 

diameter of the drum 20.  Further, the frame suppor t table 

26 has an outer diameter larger than the outer diam eter 

of the ring frame 7.  The inner diameter of the fra me 

support table 26 is substantially equal to the inne r 

diameter of the ring frame 7.  The frame support ta ble 26 

has an upper surface as a supporting surface for 

supporting the ring frame 7 thereon through the 

polyolefin sheet 9.  Initially, the height of the u pper 

surface of the frame support table 26 is set equal to the 

height of the upper end of the drum 20 (see FIG. 10 A).  
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Further, the upper end portion of the drum 20 is 

surrounded by the inner circumference of the ring f rame 7 

in this initial stage. 

        A plurality of clamps 24 are provided on th e outer 

circumference of the frame support table 26.  Each clamp 

24 functions to hold the ring frame 7 supported on the 

frame support table 26.  That is, when the ring fra me 7 of 

the frame unit 11 is placed through the polyolefin sheet 

9 on the frame support table 26 and then held by ea ch 

clamp 24, the frame unit 11 can be fixed to the fra me 

support table 26.  The frame support table 26 is su pported 

by a plurality of rods 28 extending in a vertical 

direction.  That is, each rod 28 is connected at it s upper 

end to the lower surface of the frame support table  26.  

An air cylinder 30 for vertically moving each rod 2 8 is 

connected to the lower end of each rod 28.  More 

specifically, the lower end of each rod 28 is conne cted 

to a piston (not depicted) movably accommodated in the 

air cylinder 30.  Each air cylinder 30 is supported  to a 

disc-shaped base 32.  That is, the lower end of eac h air 

cylinder 30 is connected to the upper surface of th e 

disc-shaped base 32.  Accordingly, when each air cy linder 

30 is operated in the initial stage, the frame supp ort 

table 26 is lowered with respect to the drum 20 fix ed in 
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position. 

        Further, a pushup mechanism 34 for pushing up each 

device chip supported to the polyolefin sheet 9 is 

provided inside the drum 20.  The pushup mechanism 34 has, 

at an upper end thereof, an ultrasonic vibrator 34a  

including therein piezoelectric ceramics such as le ad 

zirconate titanate (PZT), barium titanate, or lead 

titanate, or crystal oscillators, or the like, for 

example.  Further, a collet 36 (see FIG. 10B) capab le of 

holding each device chip under suction is provided above 

the drum 20.  Both the pushup mechanism 34 and the collet 

36 are movable in a horizontal direction parallel t o the 

upper surface of the frame support table 26.  The c ollet 

36 is connected through a selector 36b (see FIG. 10 B) to 

a vacuum source 36a (see FIG. 10B). 

        In expanding the polyolefin sheet 9, each a ir 

cylinder 30 in the pickup apparatus 18 is first ope rated 

to adjust the height of the frame support table 26 such 

that the height of the upper end of the drum 20 bec omes 

equal to the height of the upper surface of the fra me 

support table 26.  Thereafter, the frame unit 11 

transferred from the laser processing apparatus 12 is 

placed on the drum 20 and the frame support table 2 6 in 

the pickup apparatus 18 in a condition where the fr ont 
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side 1a of the wafer 1 of the frame unit 11 is orie nted 

upward.  Thereafter, each clamp 24 is operated to f ix the 

ring frame 7 of the frame unit 11 to the upper surf ace of 

the frame support table 26.  FIG. 10A is a schemati c 

sectional view depicting a standby condition where the 

frame unit 11 is fixed to the frame support table 2 6 set 

at the initial position.  At this time, the plural shield 

tunnels 3a have already been formed inside the wafe r 1 

along the division lines 3. 

        Thereafter, each air cylinder 30 is operate d to 

lower the frame support table 26 of the frame holdi ng 

unit 22 with respect to the drum 20.  As a result, the 

polyolefin sheet 9 fixed to the frame holding unit 22 by 

each clamp 24 is expanded radially outward as depic ted in 

FIG. 10B.  FIG. 10B is a schematic sectional view 

depicting the expanded polyolefin sheet 9.  When th e 

polyolefin sheet 9 is expanded, a force toward a ra dially 

outward direction is applied to the wafer 1, and th e 

wafer 1 is divided with the shield tunnels 3a as a start 

point, thereby forming individual device chips 1c.  When 

the polyolefin sheet 9 is further expanded, the spa cing 

between any adjacent ones of the device chips 1c 

supported to the polyolefin sheet 9 is increased as  

depicted in FIG. 10B.  Accordingly, each device chi p 1c 
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can be easily picked up. 

        In the wafer processing method according to  the 

present embodiment, after the wafer 1 is divided in to 

individual device chips 1c, a pickup step of pickin g up 

the device chips 1c from the polyolefin sheet 9 is 

performed.  In the pickup step, a target one of the  device 

chips 1c is decided, and the pushup mechanism 34 is  next 

moved to a position directly below this target devi ce 

chip 1c as depicted in FIG. 10B.  Furthermore, the collet 

36 is also moved to a position directly above this target 

device chip 1c as depicted in FIG. 10B.  Thereafter , the 

ultrasonic vibrator 34a is operated to generate vib ration 

having a frequency in an ultrasonic band, and the p ushup 

mechanism 34 causes the ultrasonic vibrator 34a to come 

into contact with a region corresponding to the dev ice 

chip 1c in the polyolefin sheet 9, thereby applying  an 

ultrasonic wave to the region.  Moreover, the pushu p 

mechanism 34 is operated to push up the target devi ce 

chip 1c through the polyolefin sheet 9.  Further, t he 

selector 36b is operated to make the collet 36 

communicate with the vacuum source 36a.  As a resul t, the 

target device chip 1c is held under suction by the collet 

36 and thereby picked up from the polyolefin sheet 9.  

Such a pickup operation is similarly performed for all 
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the other device chips 1c.  Thereafter, each device  chip 

1c picked up is mounted on a predetermined wiring 

substrate or the like for actual use.  Note that, w hen an 

ultrasonic wave is applied to the region of the 

polyolefin sheet 9 by the ultrasonic vibrator 34a, 

separation of each device chip from the polyolefin sheet 

9 becomes easy.  Accordingly, a load applied to the  device 

chip 1c when the device chip 1c is separated from t he 

polyolefin sheet 9 is reduced. 

        In the case of forming the frame unit 11 by  using 

an adhesive tape, the leaked light of the laser bea m 16 

applied to the wafer 1 reaches the adhesive tape in  the 

dividing step, so that the adhesive layer of the ad hesive 

tape is melted and fixed to the back side of each d evice 

chip.  Accordingly, in this case, there is a proble m that 

the adherence of the adhesive layer to each device chip 

causes a degradation in quality.  To the contrary, in the 

wafer processing method according to this preferred  

embodiment, the frame unit 11 can be formed by usin g the 

polyolefin sheet 9 having no adhesive layer, in whi ch the 

polyolefin sheet 9 is attached to the wafer 1 and t he 

ring frame 7 by thermocompression bonding.  That is , an 

adhesive tape having an adhesive layer is not requi red.  

As a result, it is possible to prevent a degradatio n in 
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quality of each device chip due to the adherence of  the 

adhesive layer to the back side of each device chip . 

        The present invention is not limited to the  above 

preferred embodiment, but various modifications may  be 

made within the scope of the present invention.  Fo r 

example, while the polyolefin sheet 9 is selected f rom a 

polyethylene sheet, a polypropylene sheet, and a 

polystyrene sheet in the above preferred embodiment , this 

is merely illustrative.  That is, the polyolefin sh eet 

usable in the present invention may be formed of an y 

other materials (polyolefins) such as a copolymer o f 

propylene and ethylene and an olefin elastomer. 

        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 dividing a wafer 

along a plurality of division lines to obtain a plu rality 

of individual device chips, the division lines bein g 

formed on a front side of the wafer to thereby defi ne a 

plurality of separate regions where a plurality of 

devices are individually formed, the wafer processi ng 

method comprising: 

        a ring frame preparing step of preparing a ring 

frame having an inside opening for accommodating th e 

wafer; 

        a polyolefin sheet providing step of positi oning 

the wafer in the inside opening of the ring frame a nd 

providing a polyolefin sheet on a back side or the front 

side of the wafer and on a back side of the ring fr ame; 

        a uniting step of heating the polyolefin sh eet as 

applying a pressure to the polyolefin sheet after 

performing the polyolefin sheet providing step, the reby 

uniting the wafer and the ring frame through the 

polyolefin sheet by thermocompression bonding to fo rm a 

frame unit in a condition where the wafer and the r ing 

frame are exposed; 

        a dividing step of positioning a focal poin t of a 

laser beam inside the wafer, the laser beam having a 
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transmission wavelength to the wafer, and applying the 

laser beam to the wafer along each division line, t hereby 

sequentially forming a plurality of shield tunnels in the 

wafer along each division line to divide the wafer into 

the individual device chips, after performing the u niting 

step; and 

        a pickup step of applying an ultrasonic wav e to the 

polyolefin sheet in each region of the polyolefin s heet 

corresponding to each device chip, pushing up each device 

chip through the polyolefin sheet, and picking up e ach 

device chip from the polyolefin sheet after perform ing 

the dividing step. 

        2.  The wafer processing method according t o claim 

1, wherein the uniting step includes a step of appl ying 

infrared light to the polyolefin sheet, thereby 

performing the thermocompression bonding. 

        3.  The wafer processing method according t o claim 

1, wherein the polyolefin sheet is larger in size t han 

the ring frame, and the uniting step includes an 

additional step of cutting the polyolefin sheet aft er 

heating the polyolefin sheet, thereby removing a pa rt of 

the polyolefin sheet outside an outer circumference  of 

the ring frame. 

        4.  The wafer processing method according t o claim 
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1, wherein the pickup step includes a step of expan ding 

the polyolefin sheet to thereby increase a spacing 

between any adjacent ones of the device chips. 

        5.  The wafer processing method according t o claim 

1, wherein the polyolefin sheet is formed of a mate rial 

selected from the group consisting of polyethylene,  

polypropylene, and polystyrene. 

        6.  The wafer processing method according t o claim 

5, wherein the polyolefin sheet is formed of 

polyethylene, and the polyolefin sheet is heated in  the 

range of 120°C to 140°C in the uniting step. 

        7.  The wafer processing method according t o claim 

5, wherein the polyolefin sheet is formed of 

polypropylene, and the polyolefin sheet is heated i n the 

range of 160°C to 180°C in the uniting step. 

        8.  The wafer processing method according t o claim 

5, wherein the polyolefin sheet is formed of polyst yrene, 

and the polyolefin sheet is heated in the range of 220°C 

to 240°C in the uniting step. 

        9.  The wafer processing method according t o claim 

1, wherein the wafer is formed of a material select ed 

from the group consisting of silicon, gallium nitri de, 

gallium arsenide, and glass.   


