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PEELING METHOD OF RESIN SHEET 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a peeling method 

of a resin sheet. 

Description of the Related Art 

        Processing techniques are known by which a plate-

shaped workpiece such as a semiconductor wafer, a r esin 

package substrate, a glass substrate, or a ceramic 

substrate is ground by a grinding wheel to be thinn ed or 

is divided by a cutting blade or laser beam.  In su ch 

processing, an adhesive sheet for protecting partic ularly 

a surface on which devices are formed in the workpi ece is 

stuck to the surface of the workpiece.  The adhesiv e sheet 

is in tight contact with the workpiece by a strong 

adhesive layer so as not to peel off in the process ing.  

In peeling off the adhesive sheet, a technique is u sed in 

which a thermocompression sheet for peeling is stro ngly 

fixed to the adhesive sheet and the adhesive sheet is 

peeled off from the workpiece by pulling the 

thermocompression sheet (for example, refer to Japa nese 

Patent Laid-Open No. 2012-028478). 
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SUMMARY OF THE INVENTION 

        However, in the method like the above-descr ibed one, 

the thermocompression sheet, i.e., another consumab le 

component, is necessary, which leads to cost increa se.  A 

technique has also been developed in which, without  using 

the thermocompression sheet, a claw part is inserte d 

between a resin sheet and a workpiece and the resin  sheet 

is peeled off.  However, there is a problem that it  is 

difficult to allow the entry of the claw and form a  

peeling origin point if the resin sheet is strongly  in 

tight contact with the workpiece. 

        Thus, an object of the present invention is  to 

provide a peeling method of a resin sheet by which a 

peeling origin point of the resin sheet in tight co ntact 

with a plate-shaped object can be formed easily. 

        In accordance with an aspect of the present  

invention, there is provided a peeling method of a resin 

sheet for peeling off the resin sheet from a plate- shaped 

object to which the resin sheet is stuck.  The peel ing 

method includes a resin sheet heating step of heati ng an 

end part of the resin sheet of the plate-shaped obj ect to 

which the resin sheet is stuck to turn up the resin  sheet 

from the end part and form a peeling origin point a nd a 

resin sheet removal step of removing the resin shee t from 
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the plate-shaped object through peeling off the res in 

sheet from the peeling origin point. 

        Preferably, the resin sheet is a resin shee t in 

which an adhesive material layer is absent.  Prefer ably, 

the resin sheet has a region in which an adhesive 

material layer is absent in a region stuck to the p late-

shaped object.  Preferably, the resin sheet is heat ed 

through the plate-shaped object in the resin sheet 

heating step. 

        According to the present invention, the pee ling 

origin point of the resin sheet in tight contact wi th the 

plate-shaped object can be formed easily. 

        The above and other objects, features and 

advantages of the present invention and the manner of 

realizing them will become more apparent, and the 

invention itself will best be understood from a stu dy of 

the following description and appended claims with 

reference to the attached drawings showing a prefer red 

embodiment of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is an exploded perspective view of a  sheet-

applied plate-shaped object used in a peeling metho d of a 

resin sheet according to an embodiment of the prese nt 
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invention; 

        FIG. 2 is a perspective view of the sheet-a pplied 

plate-shaped object illustrated in FIG. 1; 

        FIG. 3 is a sectional view illustrating par t of FIG. 

2 in a magnified manner; 

        FIG. 4 is a partially sectional side view 

illustrating a processing example of the sheet-appl ied 

plate-shaped object illustrated in FIG. 1; 

        FIG. 5 is a flowchart illustrating a flow o f the 

peeling method of the resin sheet according to the 

embodiment; 

        FIG. 6 is a partially sectional side view 

illustrating one example of a resin sheet heating s tep in 

the peeling method of the resin sheet illustrated i n FIG. 

5; 

        FIG. 7 is a partially sectional side view 

illustrating another example of the resin sheet hea ting 

step in the peeling method of the resin sheet illus trated 

in FIG. 5; 

        FIG. 8 is a partially sectional side view 

illustrating one example of a resin sheet removal s tep in 

the peeling method of the resin sheet illustrated i n FIG. 

5; 

        FIG. 9 is a partially sectional side view 
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illustrating another example of the resin sheet rem oval 

step in the peeling method of the resin sheet illus trated 

in FIG. 5; and 

        FIG. 10 is a partially sectional side view 

illustrating further another example of the resin s heet 

removal step in the peeling method of the resin she et 

illustrated in FIG. 5. 

 

DETAILED DESCRIPTON OF THE PREFERRED EMBODIMENT 

        An embodiment of the present invention will  be 

described in detail below with reference to the dra wings.  

The present invention is not limited by contents 

described in the following embodiment.  Furthermore , what 

can be envisaged easily by those skilled in the art  and 

what are substantially the same are included in 

constituent elements described below.  Moreover, 

configurations described below can be combined as 

appropriate.  In addition, various kinds of omissio n, 

replacement, or change of configurations can be exe cuted 

without departing from the gist of the present inve ntion. 

        A peeling method of a resin sheet 18 accord ing to 

the embodiment will be described based on the drawi ngs.  

First, a description will be made about the configu ration 

of a sheet-applied plate-shaped object 20 used in t he 
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peeling method of the resin sheet 18 according to t he 

embodiment.  FIG. 1 is an exploded perspective view  of the 

sheet-applied plate-shaped object 20 used in the pe eling 

method of the resin sheet 18 according to the embod iment.  

FIG. 2 is a perspective view of the sheet-applied p late-

shaped object 20 illustrated in FIG. 1.  FIG. 3 is a 

sectional view illustrating part of FIG. 2 in a mag nified 

manner.  The sheet-applied plate-shaped object 20 i ncludes 

a plate-shaped object 10 and the resin sheet 18. 

        The plate-shaped object 10 is a circular-di sc-

shaped wafer such as a semiconductor wafer or an op tical 

device wafer having a substrate 11 composed of sili con, 

sapphire, silicon carbide (SiC), gallium arsenide, or the 

like.  The plate-shaped object 10 has plural planne d 

dividing lines 13 formed in a front surface 12 of t he 

substrate 11 and devices 14 formed in the respectiv e 

regions marked out by the plural planned dividing l ines 

13 that intersect in a lattice manner.  A surface o f the 

substrate 11 located on the opposite side to the fr ont 

surface 12 on which the devices 14 are formed is de fined 

as a back surface 15.  The plate-shaped object 10 b ecomes 

chips 16 by being divided along the planned dividin g 

lines 13.  In the embodiment, as illustrated in FIG . 3, 

plural electrode bumps 17 are mounted on the front 
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surface 12 of the plate-shaped object 10.  However,  the 

electrode bumps 17 do not have to be mounted in the  

present invention.  The electrode bumps 17 protrude  from 

the front surface 12 of the devices 14.  The plate- shaped 

object 10 has concavities and convexities due to th e 

mounting of the electrode bumps 17 on the front sur face 

12 of the devices 14. 

        The resin sheet 18 is what protects the dev ices 14 

by being stuck to the front surface 12 of the plate -

shaped object 10, with one surface thereof used as a 

stuck surface 19.  The resin sheet 18 is formed int o a 

circular disc shape with the same diameter as the p late-

shaped object 10.  The resin sheet 18 is a syntheti c resin 

having thermoplasticity.  The resin sheet 18 is com posed 

of a polyolefin resin, for example.  In the embodim ent, 

the resin sheet 18 is a resin sheet in which an adh esive 

material layer of a glue or the like is absent in t he 

region stuck to the plate-shaped object 10.  In the  

embodiment, the resin sheet 18 is a resin sheet in which 

an adhesive material layer of a glue or the like is  

absent.  If the resin sheet 18 does not have an adh esive 

layer of a glue or the like, for example, the resin  sheet 

18 is stuck to the plate-shaped object 10 by being 

brought into tight contact with the plate-shaped ob ject 
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10 while being stretched through being given a tens ile 

force in the surface direction and in a radial mann er by 

a roller, pressing component, or the like. 

        In the embodiment, the resin sheet 18 is fo rmed 

only of a base layer composed of a thermoplastic re sin 

such as a polyolefin resin.  However, in the presen t 

invention, the resin sheet 18 may include the base layer 

and the adhesive material layer.  For example, the resin 

sheet 18 may include the adhesive material layer an d the 

base layer disposed in a region other than the regi on 

stuck to the plate-shaped object 10 or may include the 

adhesive material layer stuck to the plate-shaped o bject 

10 and the base layer. 

        Next, one example of processing in which th e sheet-

applied plate-shaped object 20 is employed as a 

processing target will be described.  FIG. 4 is a 

partially sectional side view illustrating a proces sing 

example of the sheet-applied plate-shaped object 

illustrated in FIG. 1.  The one example illustrated  in FIG. 

4 is grinding processing in which the plate-shaped object 

10 is ground from the back surface 15 to be thinned  to a 

predetermined thickness by a grinding unit 40. 

        In the grinding processing, first, the shee t-

applied plate-shaped object 20 is placed in such a manner 
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that the side of the front surface 12 of the plate- shaped 

object 10 is opposed to a holding surface 31 of a c huck 

table 30.  The plate-shaped object 10 is sucked and  held 

by the holding surface 31 of the chuck table 30 wit h the 

intermediary of the resin sheet 18 stuck to the fro nt 

surface 12.  The devices 14 formed on the front sur face 12 

of the plate-shaped object 10 are protected from da mage 

due to adhesion or contact of a foreign substance b y the 

resin sheet 18. 

        In the grinding processing, next, the chuck  table 

30 is rotated around an axis center 32 and a grindi ng 

wheel 41 of the grinding unit 40 is rotated around an 

axis center 42.  In the grinding processing, next, a 

grinding abrasive stone 43 of the grinding wheel 41  is 

brought close to the chuck table 30 at a predetermi ned 

feed rate while grinding water 46 is supplied by a 

grinding water supply unit 45.  When the grinding a brasive 

stone 43 gets contact with the back surface 15 of t he 

plate-shaped object 10, the grinding abrasive stone  43 

grinds the side of the back surface 15 of the plate -

shaped object 10.  When the plate-shaped object 10 has 

been thinned to the predetermined thickness by the 

grinding unit 40, the suction holding by the chuck table 

30 is released and the grinding processing is ended . 
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        Next, the peeling method of the resin sheet  18 

according to the embodiment will be described.  FIG . 5 is 

a flowchart illustrating a flow of the peeling meth od of 

the resin sheet 18 according to the embodiment.  Th e 

peeling method of the resin sheet 18 is a method fo r 

peeling off the resin sheet 18 from the plate-shape d 

object 10 illustrated in FIG. 2 and FIG. 3, to whic h the 

resin sheet 18 is stuck, and includes a resin sheet  

heating step ST1 and a resin sheet removal step ST2  as 

illustrated in FIG. 5. 

        First, the resin sheet heating step ST1 wil l be 

described.  The resin sheet heating step ST1 is a s tep of 

heating an end part of the resin sheet 18 of the pl ate-

shaped object 10 to which the resin sheet 18 is stu ck to 

turn up the resin sheet 18 from the end part and fo rm a 

peeling origin point 21. 

        FIG. 6 is a partially sectional side view 

illustrating one example of the resin sheet heating  step 

ST1 in the peeling method of the resin sheet 18 

illustrated in FIG. 5.  In the one example illustra ted in 

FIG. 6, in the resin sheet heating step ST1, first,  the 

sheet-applied plate-shaped object 20 is placed on a  

placement surface 51 of a heat table 50.  At this t ime, 

the sheet-applied plate-shaped object 20 is placed in 
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such a manner that the side of the back surface 15 of the 

plate-shaped object 10 gets contact with the placem ent 

surface 51 and the resin sheet 18 is set on the upp er 

surface side.  In the heat table 50, a heat generat ing 

part 52 is disposed at a position at which the heat  

generating part 52 can heat at least a circumferent ial 

edge part of the sheet-applied plate-shaped object 20.  In 

the one example illustrated in FIG. 6, the heat 

generating part 52 is disposed across the whole of the 

surface on which the sheet-applied plate-shaped obj ect 20 

is placed. 

        In the one example illustrated in FIG. 6, i n the 

resin sheet heating step ST1, next, the heat genera ting 

part 52 is heated through application of a voltage to the 

heat generating part 52 of the heat table 50, or th e like.  

By heating the heat generating part 52, the placeme nt 

surface 51 of the heat table 50 is heated.  The hea t table 

50 heats the sheet-applied plate-shaped object 20 b y a 

rise in the temperature of the placement surface 51 .  The 

heat table 50 heats the resin sheet 18 through the plate-

shaped object 10.  If the resin sheet 18 is a polyo lefin 

resin sheet, the surface temperature of the placeme nt 

surface 51 is equal to or higher than 80°C and it i s 

preferable for the surface temperature to be equal to or 
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higher than 110°C. 

        Because being thermoplastic, the resin shee t 18 of 

the sheet-applied plate-shaped object 20 softens an d gets 

deformed due to being heated.  In contrast, the pla te-

shaped object 10, which is a wafer, has a lower lin ear 

expansion coefficient than the resin sheet 18 and 

therefore deformation thereof due to the heating is  

smaller.  Due to this, the heated and deformed resi n sheet 

18 turns up from the end part that is the circumfer ential 

edge part with respect to the plate-shaped object 1 0.  The 

peeling origin point 21 is formed at the end part o f the 

resin sheet 18. 

        FIG. 7 is a partially sectional side view 

illustrating another example of the resin sheet hea ting 

step ST1 in the peeling method of the resin sheet 1 8 

illustrated in FIG. 5.  In the one example illustra ted in 

FIG. 7, in the resin sheet heating step ST1, first,  the 

sheet-applied plate-shaped object 20 is placed on a  

placement surface 56 of a table 55.  At this time, the 

sheet-applied plate-shaped object 20 is placed in s uch a 

manner that the side of the back surface 15 of the plate-

shaped object 10 gets contact with the placement su rface 

56 and the resin sheet 18 is set on the upper surfa ce 

side. 
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        In the one example illustrated in FIG. 7, i n the 

resin sheet heating step ST1, next, the sheet-appli ed 

plate-shaped object 20 is heated by a hot wind 58 o f a 

hot wind dryer 57.  In the resin sheet heating step  ST1, 

it is preferable to orient the hot wind 58 of the h ot 

wind dryer 57 toward an end part that is a 

circumferential edge part in the sheet-applied plat e-

shaped object 20.  The heated end part of the resin  sheet 

18 softens and gets deformed.  In the resin sheet 1 8, the 

heated and deformed end part turns up with respect to the 

plate-shaped object 10.  The peeling origin point 2 1 is 

formed at the end part of the resin sheet 18. 

        Although the two heating methods are exempl ified in 

the above description, the heating method in the re sin 

sheet heating step ST1 is not particularly limited as 

long as it can at least heat an end part of the res in 

sheet 18.  The heating method may be a method using  

electromagnetic waves such as far infrared rays, fo r 

example. 

        Next, the resin sheet removal step ST2 will  be 

described.  The resin sheet removal step ST2 is a s tep of 

removing the resin sheet 18 from the plate-shaped o bject 

10 by peeling off the resin sheet 18 from the peeli ng 

origin point 21 after the resin sheet heating step ST1.  
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In the following, a description will be made based on the 

premise that the resin sheet removal step ST2 is ex ecuted 

after the resin sheet heating step ST1 in the one e xample 

illustrated in FIG. 6.  However, the resin sheet re moval 

step ST2 may be executed after the resin sheet heat ing 

step ST1 in the other example illustrated in FIG. 7 . 

        FIG. 8 is a partially sectional side view 

illustrating one example of the resin sheet removal  step 

ST2 in the peeling method of the resin sheet 18 

illustrated in FIG. 5.  In the one example illustra ted in 

FIG. 8, in the resin sheet removal step ST2, first,  the 

end part that is the peeling origin point 21 of the  resin 

sheet 18, formed in the resin sheet heating step ST 1, is 

gripped by a gripping part 61 of a removing unit 60 . 

        In the one example illustrated in FIG. 8, i n the 

resin sheet removal step ST2, next, the heat table 50 is 

moved by a movement unit 53 in a horizontal directi on 

parallel to the placement surface 51 and in a direc tion 

illustrated by an arrow in FIG. 8 from the center o f the 

placement surface 51 toward the part gripped by the  

gripping part 61 in the peeling origin point 21.  T he 

gripping part 61 of the removing unit 60 relatively  moves 

from the gripped part of the resin sheet 18 toward the 

center of the sheet-applied plate-shaped object 20 and 
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thereby peels off the remaining stuck surface 19 of  the 

resin sheet 18 from the front surface 12 of the pla te-

shaped object 10 with use of the peeling origin poi nt 21 

as the point of origin.  Thereby, the resin sheet 1 8 is 

removed from the plate-shaped object 10. 

        FIG. 9 is a partially sectional side view 

illustrating another example of the resin sheet rem oval 

step ST2 in the peeling method of the resin sheet 1 8 

illustrated in FIG. 5.  In the one example illustra ted in 

FIG. 9, in the resin sheet removal step ST2, air 66  of an 

air jetting unit 65 is jetted from a lateral side o f the 

sheet-applied plate-shaped object 20 placed on the 

placement surface 51 of the heat table 50 toward th e 

peeling origin point 21.  The air jetting unit 65 s upplies 

the air 66 between the plate-shaped object 10 and t he 

resin sheet 18 and thereby peels off the remaining stuck 

surface 19 of the resin sheet 18 from the front sur face 

12 of the plate-shaped object 10 with use of the pe eling 

origin point 21 as the point of origin.  Thereby, t he 

resin sheet 18 is removed from the plate-shaped obj ect 10. 

        FIG. 10 is a partially sectional side view 

illustrating further another example of the resin s heet 

removal step ST2 in the peeling method of the resin  sheet 

18 illustrated in FIG. 5.  In the one example illus trated 
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in FIG. 10, in the resin sheet removal step ST2, fi rst, a 

tape 70 for peeling is stuck to the end part that i s the 

peeling origin point 21 in the resin sheet 18, form ed in 

the resin sheet heating step ST1.  At this time, th e tape 

70 for peeling is stuck in such a manner that one e nd 71 

of the tape 70 for peeling protrudes from the 

circumferential edge of the resin sheet 18 to the o utside.  

In the one example illustrated in FIG. 10, in the r esin 

sheet removal step ST2, next, the one end 71 of the  tape 

70 for peeling is gripped by a gripping part 73 of a 

removing unit 72. 

        In the one example illustrated in FIG. 10, in the 

resin sheet removal step ST2, next, the heat table 50 is 

moved by the movement unit 53 in a horizontal direc tion 

parallel to the placement surface 51 and in a direc tion 

illustrated by an arrow in FIG. 10 from the center of the 

placement surface 51 toward the part gripped by the  

gripping part 73 in the tape 70 for peeling stuck t o the 

peeling origin point 21.  In addition, the removing  unit 

72 is moved in the direction perpendicular to the 

placement surface 51 and upward.  The gripping part  73 of 

the removing unit 72 relatively moves from the part  to 

which the gripped tape 70 for peeling is stuck in t he 

resin sheet 18 toward the center of the sheet-appli ed 
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plate-shaped object 20 and thereby peels off the 

remaining stuck surface 19 of the resin sheet 18 fr om the 

front surface 12 of the plate-shaped object 10 with  use 

of the peeling origin point 21 as the point of orig in.  

Thereby, the resin sheet 18 is removed from the pla te-

shaped object 10. 

        Although the three removal methods are exem plified 

in the above description, the removal method in the  resin 

sheet removal step ST2 is not particularly limited as 

long as it is a method that can execute peeling wit h 

gripping of the peeling origin point 21 of the resi n 

sheet 18 or promote peeling of the resin sheet 18 f rom 

the peeling origin point 21.  In the resin sheet re moval 

step ST2, heating of the resin sheet 18 may be cont inued 

from the resin sheet heating step ST1. 

        As described above, in the peeling method o f the 

resin sheet 18 according to the embodiment, the res in 

sheet 18 is removed from the plate-shaped object 10  by 

peeling off the resin sheet 18 from the peeling ori gin 

point 21 formed at an end part of the resin sheet 1 8.  The 

peeling origin point 21 is formed by heating the en d part 

of the resin sheet 18.  Due to the thermoplasticity  of the 

resin sheet 18 and the difference in the linear exp ansion 

coefficient from the plate-shaped object 10, the 
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phenomenon in which the resin sheet 18 naturally tu rns up 

from the end part occurs when the resin sheet 18 is  

heated.  That is, by heating at least the end part of the 

resin sheet 18, the end part, which is the 

circumferential edge of the resin sheet 18, can be turned 

up.  Therefore, the peeling origin point 21 can be formed 

easily even in the resin sheet 18 that is strongly in 

tight contact with the plate-shaped object 10.  Due  to the 

formation of the peeling origin point 21, the remai ning 

stuck surface 19 of the resin sheet 18 can be peele d off 

easily from the front surface 12 of the plate-shape d 

object 10 with use of the peeling origin point 21 a s the 

point of origin. 

        Moreover, in the case of the resin sheet 18  in 

which an adhesive layer of a glue or the like is ab sent, 

a tensile force in the surface direction and in a r adial 

manner is given to the resin sheet 18 when the resi n 

sheet 18 is stuck.  This provides an effect that th e end 

part of the resin sheet 18 turns up more readily du e to 

heating.  Furthermore, with the resin sheet 18 in w hich an 

adhesive layer of a glue or the like is absent, for  

example, control of the sticking force is difficult  

compared with an adhesive sheet including an ultrav iolet 

(UV)-curable glue layer cured by UV, or the like, a nd 
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therefore the peeling method of the resin sheet acc ording 

to the present invention is more useful. 

        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 peeling method of a resin sheet for peeling 

off the resin sheet from a plate-shaped object to which the 

resin sheet is stuck, the peeling method comprising: 

        a resin sheet heating step of heating an end part of 

the resin sheet of the plate-shaped object to which the 

resin sheet is stuck to turn up the resin sheet from the 

end part and form a peeling origin point; and 

        a resin sheet removal step of removing the resin 

sheet from the plate-shaped object through peeling off the 

resin sheet from the peeling origin point, 

wherein  

the resin sheet does not have an adhesive 

material layer, or wherein the resin sheet has a 

region that does not have an adhesive material layer 

in a region stuck to the plate-shaped object, 

a tensile force in a surface direction and in 

a radial manner is given to the resin sheet when the 

resin sheet is stuck to the plate-shaped object, and 

the plate-shaped object has a lower linear 

expansion coefficient than the resin sheet and 

therefore deformation thereof due to the resin sheet 

heating step is smaller. 

        2.  The peeling method of a resin sheet according to 
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claim 1, wherein 

        the resin sheet is heated through the plate-shaped 

object in the resin sheet heating step. 

3.  The peeling method of a resin sheet according 

to claim 1, wherein the resin sheet heating step further 

comprises: 

placing the plate-shaped object on a heat table 

with a heat generating part; and  

heating the resin sheet through the plate-shaped 

object with heat generated by the heat generating part. 

4. The peeling method of a resin sheet according to 

claim 1, wherein the resin sheet heating step further 

comprises: 

heating the resin sheet with hot wind generated by 

a hot wind dryer. 

5. The peeling method of a resin sheet according to 

claim 1, wherein the resin sheet removal step further 

comprises: 

gripping, by a gripping part of a removing unit, 

the peeling origin point of the resin sheet; and 

moving the resin sheet toward the center of the 

plate-shaped object. 

6. The peeling method of a resin sheet according to 

claim 1, wherein the resin sheet removal step further 
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comprises: 

supplying air, by an air jetting unit, between the 

plate-shaped object and the resin sheet. 

 

 


