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PROCESSING METHOD OF WAFER, PROTECTIVE SHEET, AND 

PROTECTIVE SHEET LAYING METHOD 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a processi ng 

method of a wafer, a protective sheet laid on a fro nt 

surface of a wafer, and a protective sheet laying m ethod 

for laying a protective sheet on a wafer. 

Description of the Related Art 

        For a wafer on which plural devices such as  

integrated circuits (ICs) or large-scale integratio ns 

(LSIs) are formed on a front surface in such a mann er as 

to be marked out by plural planned dividing lines t hat 

intersect, a back surface thereof is ground by a gr inding 

apparatus, and the wafer is formed into a predeterm ined 

thickness.  Thereafter, the wafer is divided into 

individual device chips by a dicing apparatus, and the 

device chips obtained by the dividing are used for 

electrical equipment such as portable phones and pe rsonal 

computers. 

        The grinding apparatus includes at least a chuck 

table having a holding surface that holds a wafer, a 

grinding unit that rotatably includes a grinding wh eel 
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that grinds an upper surface of the wafer held by t he 

chuck table, and a feed mechanism that executes gri nding 

feed of grinding abrasive stones, and can process t he 

wafer into a desired thickness (for example, refer to 

Japanese Patent Laid-open No. 2005-246491). 

        When the back surface of the wafer is groun d by the 

grinding apparatus, a protective sheet having an ad hesive 

layer including a glue agent is stuck to the front 

surface of the wafer in order to prevent plural dev ices 

formed on the front surface of the wafer from getti ng 

scratched due to contact between the holding surfac e of 

the chuck table and the front surface of the wafer.  

        In particular, in a case in which plural pr otruding 

electrodes referred to as bumps are formed on surfa ces of 

the devices and the front surface of the wafer has 

recesses and projections, even when the protective sheet 

is stuck to the front surface of the wafer, the amo unt of 

grinding of the back surface corresponding to the 

individual bumps is affected by these bumps and bec omes 

larger than in another region in grinding of the ba ck 

surface of the wafer, so that dents (dimples) are 

generated in the back surface of the wafer correspo nding 

to the bumps in some cases.  Thus, it is conceivabl e that 

the influence of the bumps is suppressed through 
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absorbing the recesses and the projections by the 

protective sheet laid on the front surface of the w afer.  

However, in a case in which the protective sheet ha ving 

the adhesive layer is stuck, the following problem 

occurs.  When the protective sheet is separated fro m the 

front surface of the wafer after the end of the gri nding, 

part of the glue agent of the adhesive layer remain s on 

the front surface of the wafer and the quality of t he 

devices is lowered. 

 

SUMMARY OF THE INVENTION 

        Regarding the above-described problem, the present 

applicant has found the fact that a glue does not r emain 

on the front surface of a wafer when a thermocompre ssion 

bonding sheet such as a polyolefin sheet that does not 

have an adhesive layer formed by a glue agent or th e like 

is laid on the front surface of the wafer and the 

thermocompression bonding sheet is separated after 

grinding processing is executed for the back surfac e of 

the wafer.  Thus, the present applicant is diligent ly 

making studies on employing the thermocompression b onding 

sheet as the protective sheet.  However, although r ecesses 

and projections attributed to bumps and so forth ca n be 

absorbed to some extent by laying the thermocompres sion 
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bonding sheet on the wafer by thermocompression bon ding, 

the following problem has been revealed.  When the 

thermocompression bonding sheet is heated to a 

temperature at which an adhesive force is exerted, 

wrinkles are generated in the thermocompression bon ding 

sheet and it becomes difficult to surely hold the w afer 

on a chuck table of a grinding apparatus.  In addit ion, 

distortion is caused in the wafer due to the wrinkl es of 

the thermocompression bonding sheet and it is impos sible 

to grind the wafer into an even thickness in some c ases. 

        Thus, an object of the present invention is  to 

provide a protective sheet that allows a wafer to b e 

surely held on a chuck table and allows the wafer t o be 

ground into an even thickness by being applied to t he 

wafer ground by a grinding apparatus and a protecti ve 

sheet laying method for laying the protective sheet  on a 

wafer. 

        In accordance with an aspect of the present  

invention, there is provided a processing method of  a 

wafer.  The processing method includes a protective  sheet 

preparation step of preparing a protective sheet 

including a first sheet that is thermocompression-b onded 

to a surface of the wafer by heating, a second shee t that 

is laid on the first sheet and has fluidity due to the 



5 

heating, and a third sheet that is laid on the seco nd 

sheet and keeps flatness even with the heating.  Th e 

processing method also includes a protective sheet laying 

step of causing a side of the first sheet to face a  front 

surface of the wafer and executing heating to execu te 

thermocompression bonding to lay the protective she et on 

the front surface of the wafer and a grinding step of 

causing a side of the protective sheet to be held b y a 

holding surface of a chuck table and grinding a bac k 

surface of the wafer. 

        In accordance with another aspect of the pr esent 

invention, there is provided a protective sheet lai d on a 

surface of a wafer.  The protective sheet includes a first 

sheet that is thermocompression-bonded to the surfa ce of 

the wafer by heating, a second sheet that is laid o n the 

first sheet and has fluidity due to the heating, an d a 

third sheet that is laid on the second sheet and is  

allowed to keep flatness even with the heating. 

        Preferably, the first sheet and the second sheet 

are configured by a polyolefin-based resin, and the  third 

sheet is configured by a polyester-based resin.  

Alternatively, the first sheet is configured by 

polypropylene, the second sheet is configured by 

polyethylene, and the third sheet is configured by 
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polyethylene terephthalate. 

        In accordance with a further aspect of the present 

invention, there is provided a protective sheet lay ing 

method for laying a protective sheet on a wafer by 

thermocompression bonding.  The protective sheet la ying 

method includes a protective sheet placement step o f 

placing the protective sheet on an upper surface of  the 

wafer and a thermocompression bonding step of execu ting 

thermocompression bonding through pressing the prot ective 

sheet placed on the upper surface of the wafer and 

heating the protective sheet.  A heating temperatur e when 

the thermocompression bonding of the protective she et is 

executed in the thermocompression bonding step is a  

temperature at which the first sheet exerts an adhe sive 

force, the second sheet has fluidity, and the third  sheet 

keeps flatness. 

        According to the processing method of a waf er in 

accordance with the aspect of the present invention , even 

when recesses and projections attributed to bumps a nd so 

forth exist in the front surface of the wafer, the 

recesses and projections transferred to the first s heet 

due to the thermocompression bonding when the prote ctive 

sheet is laid are absorbed by the second sheet.  In  

addition, the flatness is kept by the third sheet.  Thus, 
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it becomes easy to hold the wafer on the chuck tabl e of a 

grinding apparatus.  In addition, the wafer can be ground 

into an even thickness. 

        According to the protective sheet in accord ance 

with the aspect of the present invention, even when  

recesses and projections attributed to bumps and so  forth 

exist in the front surface of the wafer, the recess es and 

projections transferred to the first sheet due to t he 

thermocompression bonding when the protective sheet  is 

laid are absorbed by the second sheet.  In addition , the 

flatness is kept by the third sheet.  Thus, it beco mes 

easy to hold the wafer on the chuck table of a grin ding 

apparatus.  In addition, the wafer can be ground in to an 

even thickness. 

        According to the protective sheet laying me thod in 

accordance with the aspect of the present invention , even 

when recesses and projections are generated in the first 

sheet due to the thermocompression bonding when the  

protective sheet is laid on the front surface of th e 

wafer, the recesses and projections can be absorbed  by 

the second sheet, and the flatness can be kept by t he 

third sheet.  Thus, it becomes easy to hold the waf er on 

the chuck table of a grinding apparatus.  In additi on, the 

wafer can be ground into an even thickness. 
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        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. 1A is a conceptual diagram of a protec tive 

sheet manufacturing machine; 

        FIG. 1B is a perspective view of a complete d 

protective sheet roll; 

        FIG. 2A is a perspective view illustrating a form 

of placement of a wafer on a chuck table of a 

thermocompression bonding apparatus; 

        FIG. 2B is a perspective view illustrating a form 

of placement of a protective sheet on an upper surf ace of 

the wafer; 

        FIG. 3A is a perspective view illustrating an 

execution form of a thermocompression bonding step in a 

protective sheet laying step; 

        FIG. 3B is a partially enlarged sectional v iew at 

the time of the thermocompression bonding step 
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illustrated in FIG. 3A; 

        FIG. 4 is a perspective view illustrating a  form of 

cutting out the protective sheet along an outer 

circumferential edge of the wafer; 

        FIG. 5A is a perspective view illustrating a form 

of placement of the wafer on a chuck table of a gri nding 

apparatus; 

        FIG. 5B is a perspective view illustrating an 

execution form of a grinding step; and 

        FIG. 6 is a perspective view illustrating a  form of 

separation of the protective sheet from the wafer. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        A processing method of a wafer, a protectiv e sheet, 

and a protective sheet laying method for laying the  

protective sheet on a wafer according to an embodim ent of 

the present invention will be described in detail b elow 

with reference to the accompanying drawings. 

        FIG. 1A illustrates a conceptual diagram of  a 

protective sheet manufacturing machine 20 suitable for a 

protective sheet preparation step of preparing a 

protective sheet 100 to be laid on a surface (front  

surface) of a wafer in executing the processing met hod of 

a wafer according to the present embodiment.  The 
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protective sheet manufacturing machine 20 includes a 

first sheet roll 22 that supplies a first sheet 22A , a 

second sheet roll 23 that supplies a second sheet 2 3A, a 

third sheet roll 24 that supplies a third sheet 24A , a 

first guide roller 25a that adjusts the tension of the 

first sheet 22A supplied from the first sheet roll 22 and 

sends the first sheet 22A, and a second guide rolle r 25b 

that adjusts the tension of the third sheet 24A sup plied 

from the third sheet roll 24 and sends the third sh eet 

24A.  The protective sheet manufacturing machine 20  also 

includes pressure bonding rollers 26a and 26b, the 

pressure bonding rollers 26a and 26b heating the fi rst 

sheet 22A, the second sheet 23A, and the third shee t 24A 

that have passed between the first guide roller 25a  and 

the second guide roller 25b and applying a pressure  

thereto from in the upward and downward directions to 

execute thermocompression bonding of these three sh eets, 

and a protective sheet roll 28 that rolls up the 

protective sheet 100 into which the three sheets ar e 

integrated through the thermocompression bonding du e to 

the passing between the pressure bonding rollers 26 a and 

26b.  A heater that can adjust the temperature and about 

which diagrammatic representation is omitted is 

incorporated in both or either one of the pressure 
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bonding rollers 26a and 26b, and surfaces of the pr essure 

bonding rollers 26a and 26b are coated with a fluor ine 

resin for preventing adhesion of the respective she ets.  

Further, a drive motor about which diagrammatic 

representation is omitted is disposed in the protec tive 

sheet roll 28, and the protective sheet roll 28 can  be 

rotated in a direction depicted by an arrow R1. 

        It is preferable that a sheet of a resin th at 

exerts an adhesive force by being heated and is sui table 

to be thermocompression-bonded to a wafer to be des cribed 

later be selected as the first sheet 22A and the fi rst 

sheet 22A be employed from either of a sheet of a 

polyolefin-based resin and a sheet of a polyester-b ased 

resin, for example.  Further, it is preferable that  the 

second sheet 23A also be selected from sheets that are 

made of a resin and have fluidity and exert an adhe sive 

force by being heated and be employed from either o f a 

sheet of a polyolefin-based resin and a sheet of a 

polyester-based resin, for example.  Moreover, it i s 

preferable that the third sheet 24A also be selecte d from 

sheets made of a resin and be employed from either of a 

sheet of a polyolefin-based resin and a sheet of a 

polyester-based resin, for example.  Regarding the 

respective sheets, when the material is employed fr om 
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polyolefin-based resins, the material is selected f rom 

polyethylene (PE), polypropylene (PP), and polystyr ene 

(PS), for example.  Furthermore, when the material is 

employed from polyester-based resins, the material is 

selected from polyethylene terephthalate (PET) and 

polyethylene naphthalate (PEN), for example. 

        Regarding the first sheet 22A, the second s heet 

23A, and the third sheet 24A in the present embodim ent, 

when the melting temperature of the first sheet 22A  is 

defined as T1, the melting temperature of the secon d 

sheet 23A is defined as T2, and the melting tempera ture 

of the third sheet 24A is defined as T3, it is pref erable 

that the following condition be satisfied. 

        T1, T2 < T3 ··· (1) 

Moreover, it is more preferable to select sheets th at 

satisfy the following condition. 

        T2 < T1 < T3 ··· (2) 

In the present embodiment, the protective sheet 100  

manufactured by a manufacturing method illustrated in 

FIGS. 1A and 1B will be described on the premise th at the 

first sheet 22A, the second sheet 23A, and the thir d 

sheet 24A that satisfy the condition of the above-

described condition expression (2) are selected. 

        As the first sheet 22A illustrated in FIG. 1A, a 
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polypropylene (PP) sheet, which is a polyolefin-bas ed 

resin, is selected, for example.  As the second she et 23A, 

a polyethylene (PE) sheet, which is a polyolefin-ba sed 

resin, is selected, for example.  As the third shee t 24A, 

a polyethylene terephthalate (PET) sheet, which is a 

polyester-based resin, is selected, for example.  W hen the 

first sheet 22A is the polypropylene sheet, the mel ting 

temperature T1 is 160°C to 180°C.  When the second sheet 

23A is the polyethylene sheet, the melting temperat ure T2 

is 120°C to 140°C.  When the third sheet 24A is the  

polyethylene terephthalate sheet, the melting tempe rature 

T3 is 250°C to 270°C. 

        In a case of manufacturing the protective s heet 100 

by using the protective sheet manufacturing machine  20 

illustrated in FIG. 1A, the heater incorporated in the 

pressure bonding rollers 26a and 26b is actuated.  In 

addition, the drive motor of the protective sheet r oll 28 

is actuated to rotate the protective sheet roll 28 in the 

direction depicted by the arrow R1.  Here, the heat ing 

temperature by the heater is a temperature at which  at 

least the second sheet 23A exerts an adhesive force  and 

is set (for example, 120°C) to cause the temperatur e of 

the second sheet 23A to reach the vicinity of the m elting 

temperature T2.  Due to the rotation of the protect ive 
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sheet roll 28 as illustrated in the diagram, the fi rst 

sheet roll 22, the second sheet roll 23, and the th ird 

sheet roll 24 follow the rotation to rotate, and th e 

first sheet 22A, the second sheet 23A, and the thir d 

sheet 24A are drawn out.  In addition, these three sheets 

are sandwiched by the pressure bonding rollers 26a and 

26b and are heated to a temperature close to the me lting 

temperature T2 of the second sheet 23A.  Due to thi s, the 

second sheet 23A becomes the state in which the sec ond 

sheet 23A exerts the adhesive force, and the second  sheet 

23A is laid on the first sheet 22A.  Simultaneously , the 

third sheet 24A is laid on the second sheet 23A, an d 

thermocompression bonding is executed to cause the three 

sheets to become the three-layer protective sheet 1 00.  

The protective sheet 100 is rolled up by the protec tive 

sheet roll 28 to be completed.  Through the above, the 

protective sheet preparation step of the processing  

method of a wafer according to the present embodime nt is 

completed. 

        In the protective sheet manufacturing machi ne 20 of 

the present embodiment, the temperature when the 

protective sheet 100 is heated at the time of 

thermocompression bonding is set to the vicinity of  the 

melting temperature T2 (120°C) of the second sheet 23A.  
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However, the present invention is not limited there to, 

and the temperature may be a temperature that reach es the 

melting temperature T1 (160°C to 180°C) of the firs t 

sheet 22A.  However, the whole of the protective sh eet 100 

extends when the heating is executed to a temperatu re 

that reaches the melting temperature T3 of the thir d 

sheet 24A.  Therefore, it is preferable that the he ating 

temperature by the pressure bonding rollers 26a and  26b 

when the protective sheet 100 is manufactured be lo wer 

than the melting temperature T3 of the third sheet 24A. 

        In FIG. 1B, the protective sheet roll 28 by  which 

the protective sheet 100 prepared by the above-desc ribed 

protective sheet preparation step is rolled up is 

illustrated.  A circular protective sheet 100A is c ut out 

from the protective sheet 100 drawn out from the 

protective sheet roll 28 by using an appropriate cu tter 

apparatus about which diagrammatic representation i s 

omitted.  The circular protective sheet 100A has a three-

layer structure in which an upper surface thereof i s 

configured by the above-described third sheet 24A, a 

lower surface thereof is configured by the above-

described first sheet 22A, and the second sheet 23A  is 

disposed between the first sheet 22A and the third sheet 

24A.  A description will be made below about a prot ective 
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sheet laying step executed based on the protective sheet 

laying method for laying the above-described protec tive 

sheet 100A on a wafer by thermocompression bonding.  

        In FIG. 2A, a wafer 10 that is a workpiece in the 

present embodiment is illustrated.  The wafer 10 is  

configured by a silicon substrate, for example, and  

plural devices 12 are formed on a front surface 10a  of 

the wafer 10 in such a manner as to be marked out b y 

planned dividing lines 14.  After the above-describ ed 

wafer 10 has been prepared, the wafer 10 is conveye d to a 

chuck table 31 of a thermocompression bonding appar atus 

30 (only part thereof is illustrated) illustrated i n FIG. 

2A.  The chuck table 31 includes a suction adhesion  chuck 

31a formed of a porous component having gas permeab ility 

and a frame body 31b that surrounds the suction adh esion 

chuck 31a.  The suction adhesion chuck 31a is conne cted to 

suction means about which diagrammatic representati on is 

omitted through the frame body 31b, and a suction 

negative pressure is supplied to an upper surface o f the 

suction adhesion chuck 31a. 

        The wafer 10 conveyed to the thermocompress ion 

bonding apparatus 30 is placed at the center of the  

suction adhesion chuck 31a.  As is understood from FIG. 

2B, the suction adhesion chuck 31a is formed into a  size 
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larger than the wafer 10, and the suction adhesion chuck 

31a is annularly exposed outside the wafer 10.  

Subsequently, the side of the first sheet 22A of th e 

protective sheet 100A prepared in the protective sh eet 

preparation step is made to face the upper surface (on 

the side of the front surface 10a) of the wafer 10,  and 

the protective sheet 100A is placed on the wafer 10  

(protective sheet placement step). 

        The protective sheet 100A in the present em bodiment 

is formed with a size larger than the suction adhes ion 

chuck 31a on which the wafer 10 is placed and can c over 

the whole of the suction adhesion chuck 31a as well  as 

the wafer 10.  In this case, it is preferable that the 

size of the protective sheet 100A be set to a size that 

is larger than the suction adhesion chuck 31a and i s 

slightly smaller than the frame body 31b (see also FIG. 

3A).  In the present embodiment, the above-describe d 

circular protective sheet 100A is cut out from the 

protective sheet 100 drawn out from the protective sheet 

roll 28.  However, the present invention is not 

necessarily limited to the cutout into the circular  

shape, and the protective sheet 100A may be cut out  into 

a rectangular shape. 

        Subsequently, the suction means that is con nected 
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to the suction adhesion chuck 31a and is not illust rated 

in the diagram is actuated, and, as illustrated in FIG. 

3A, a suction negative pressure Vm is generated and  is 

supplied to the suction adhesion chuck 31a to suck air 

among the protective sheet 100A, the wafer 10, and the 

suction adhesion chuck 31a and make a vacuum state.   Then, 

a thermocompression bonding roller 33 is positioned  above 

the wafer 10.  A surface 33a of the thermocompressi on 

bonding roller 33 is coated with a fluorine resin.  The 

thermocompression bonding roller 33 internally incl udes 

heating means about which diagrammatic representati on is 

omitted and can heat the surface 33a to a desired 

temperature. 

        After the thermocompression bonding roller 33 has 

been positioned above the wafer 10, the heating mea ns of 

the thermocompression bonding roller 33 is actuated , and 

the thermocompression bonding roller 33 is pressed 

against the wafer 10 from the side of the protectiv e 

sheet 100A.  Moreover, rotational drive means about  which 

diagrammatic representation is omitted is actuated,  and 

the thermocompression bonding roller 33 is rotated in a 

direction depicted by an arrow R2.  In addition, th e 

thermocompression bonding roller 33 is moved in a 

direction depicted by an arrow R3 (thermocompressio n 
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bonding step).  A heating temperature T0 when heati ng is 

executed by the heating means is set to become, for  

example, a temperature at which the first sheet 22A  

exerts an adhesive force, i.e., the melting tempera ture 

T1 (160°C to 180°C) of the first sheet 22A (polypro pylene 

(PP)).  As illustrated in FIG. 3B, due to the heati ng at 

the time of the thermocompression bonding, the firs t 

sheet 22A exerts the adhesive force and is 

thermocompression-bonded to the front surface 10a o f the 

wafer 10.  In addition, recesses and projections in cluding 

projected parts 22B affected by bumps 10c are forme d in a 

front surface of the first sheet 22A, i.e., on the side 

on which the second sheet 23A is laid. 

        As described above, the second sheet 23A 

(polyethylene (PE)) is laid on an upper surface of the 

first sheet 22A.  Because the heating temperature T 0 at 

the time of the thermocompression bonding is higher  than 

the melting temperature T2 of the second sheet 23A,  the 

second sheet 23A melts at a high degree compared wi th the 

first sheet 22A and becomes the state of having flu idity 

to absorb the recesses and projections formed in th e 

front surface of the first sheet 22A.  On the other  hand, 

the melting temperature T3 of the third sheet 24A t hat is 

laid on an upper surface of the second sheet 23A an d 
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configures the upper surface of the protective shee t 100A 

is higher than the melting temperature T1 of the fi rst 

sheet 22A and the melting temperature T2 of the sec ond 

sheet 23A and is higher than the heating temperatur e T0 

when the heating is executed by the thermocompressi on 

bonding roller 33.  Thus, the third sheet 24A does not 

melt at the heating temperature T0 at the time of t he 

thermocompression bonding, and the flatness thereof  is 

kept on the second sheet 23A.  The second sheet 23A  that 

has fluidity due to the heating at the time of the 

thermocompression bonding and absorbs the recesses and 

projections of the first sheet 22A is sandwiched by  the 

first sheet 22A and the third sheet 24A that keeps the 

flatness.  Thus, wrinkles are not formed in the upp er 

surface of the protective sheet 100A even when the 

thermocompression bonding step is completed and the  

temperature of the protective sheet 100A lowers. 

        After the protective sheet 100A has been la id on 

the upper surface of the wafer 10 by the protective  sheet 

laying step based on the above-described protective  sheet 

laying method, a cutter 34 illustrated in FIG. 4 is  

positioned above the chuck table 31.  In the cutter  34, a 

blade 34a is disposed at the tip of a rotating shaf t 34b 

and can be rotated in a direction depicted by an ar row R4 
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by a drive motor about which diagrammatic represent ation 

is omitted.  After the cutter 34 is positioned abov e the 

chuck table 31, while the blade 34a is rotated in t he 

direction depicted by the arrow R4, the blade 34a i s 

lowered from the upper side of the protective sheet  100A 

to an outer circumferential edge 10d of the wafer 1 0 and 

cutting-in feed is executed, and the chuck table 31  is 

rotated in a direction of an arrow R5.  Thereby, as  

illustrated in the diagram, the protective sheet 10 0A is 

cut into a shape along the outer circumferential ed ge 10d 

of the wafer 10 in the state in which the protectiv e 

sheet 100A is laid on the front surface 10a of the wafer 

10. 

        After the protective sheet 100A has been cu t along 

the wafer 10, the wafer 10 is conveyed to a grindin g 

apparatus 40 (only part thereof is illustrated) 

illustrated in FIGS. 5A and 5B in order to execute a 

grinding step of grinding a back surface 10b of the  wafer 

10, and the grinding step to be described below is 

executed. 

        The grinding apparatus 40 includes a chuck table 41 

illustrated in FIG. 5A and a grinding unit 43 illus trated 

in FIG. 5B.  The chuck table 41 includes a suction 

adhesion chuck 41a that is formed of a porous compo nent 
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to suck the wafer 10 and has gas permeability and a  frame 

body 41b that surrounds the suction adhesion chuck 41a.  

The suction adhesion chuck 41a is connected to a su ction 

source about which diagrammatic representation is 

omitted, and a suction negative pressure is supplie d to a 

holding surface of the suction adhesion chuck 41a b y 

operation of this suction source.  The chuck table 41 

includes rotation means and movement means about wh ich 

diagrammatic representation is omitted, and is conf igured 

to be capable of rotating by operation of the rotat ion 

means.  In addition, by operation of the movement m eans, 

the chuck table 41 is moved between a carrying-out/ in 

region in which the wafer 10 is carried out on the chuck 

table 41 and a grinding processing region in which 

grinding processing is executed by the grinding uni t 43.  

The grinding unit 43 illustrated in FIG. 5B include s a 

rotating spindle 44 rotated by an electric motor th at is 

not illustrated in the diagram, a wheel mount 45 di sposed 

at a lower end of the rotating spindle 44, a grindi ng 

wheel 46 mounted on a lower surface of the wheel mo unt 

45, and plural grinding abrasive stones 47 annularl y 

disposed on a lower surface of the grinding wheel 4 6. 

        The wafer 10 conveyed to the grinding appar atus 40 

is placed on the suction adhesion chuck 41a of the chuck 
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table 41 positioned in the carrying-out/in region i n such 

a manner that, as illustrated in FIG. 5A, the side of the 

back surface 10b is oriented upward and the side of  the 

protective sheet 100A is oriented downward, and the  wafer 

10 is sucked and held by operation of the suction s ource.  

Subsequently, the chuck table 41 is moved to direct ly 

under the grinding unit 43 illustrated in FIG. 5B, i.e., 

to the grinding processing region, by the movement means, 

and the center of the wafer 10 sucked and held by t he 

chuck table 41 is positioned to a position through which 

the grinding abrasive stones 47 annularly disposed pass 

as viewed from the upper side. 

        After the wafer 10 has been positioned to t he 

grinding processing region, the chuck table 41 is r otated 

at, for example, 300 rpm in a direction depicted by  an 

arrow R6 in FIG. 5B.  Simultaneously with this, the  

rotating spindle 44 of the grinding unit 43 is rota ted 

at, for example, 6000 rpm in a direction depicted b y an 

arrow R7 in FIG. 5B.  Then, a grinding feed mechani sm that 

is not illustrated in the diagram is actuated, and the 

grinding unit 43 is lowered in a direction depicted  by an 

arrow R8 and is brought close to the chuck table 41 .  

Then, the grinding abrasive stones 47 are brought i nto 

contact with the back surface 10b of the wafer 10 f rom 



24 

the upper side, and grinding feed is executed at a 

grinding feed rate of, for example, 1.0 µm/second.  At 

this time, the grinding is advanced while the thick ness 

of the wafer 10 is measured by a measurement gauge that 

is not illustrated in the diagram, and the back sur face 

10b is ground until the thickness of the wafer 10 b ecomes 

the desired thickness, so that the grinding step is  

completed. 

        According to the above-described embodiment , in 

laying the protective sheet 100A on the wafer 10 by  

thermocompression bonding, even when recesses and 

projections attributed to bumps and so forth are 

generated in the first sheet 22A, these recesses an d 

projections are absorbed by the second sheet 23A.  

Moreover, the flatness of the surface of the protec tive 

sheet 100A can be kept by the third sheet 24A laid on the 

second sheet 23A.  Thus, the wafer 10 on which the 

protective sheet 100A is laid can be sucked and hel d 

easily and surely by the chuck table 41 of the grin ding 

apparatus 40.  Therefore, the back surface 10b of t he 

wafer 10 can be ground into an even thickness in th e 

above-described grinding step. 

        After the above-described grinding step has  been 

completed, the protective sheet 100A is separated f rom 
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the front surface 10a of the wafer 10 as illustrate d in 

FIG. 6 at timing according to need.  In separating the 

protective sheet 100A, it is preferable to make a s tate 

in which the protective sheet 100A is easily separa ted by 

heating or cooling the protective sheet 100A to a 

predetermined temperature. 

        The present invention is not limited to the  above-

described embodiment, and various modification exam ples 

are provided.  For example, in the above-described 

embodiment, the first sheet 22A that configures the  

protective sheet 100 is configured by a sheet of 

polypropylene, the second sheet 23A is configured b y a 

sheet of polyethylene, and the third sheet 24A is 

configured by polyethylene terephthalate.  However,  for 

example, the first sheet 22A may be configured by a  sheet 

of polyethylene naphthalate (PEN), whose melting 

temperature is 260°C to 280°C, the second sheet 23A  may 

be configured by a sheet of polyethylene, whose mel ting 

temperature is 120°C to 140°C, and the third sheet 24A 

may be configured by a sheet of polystyrene (PS), w hose 

melting temperature is 220°C to 240°C.  Moreover, t he 

first sheet 22A may be configured by a sheet of 

polystyrene, whose melting temperature is 220°C to 240°C, 

the second sheet 23A may be configured by a sheet o f 
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polypropylene, whose melting temperature is 160°C t o 

180°C, and the third sheet 24A may be configured by  

polyethylene terephthalate, whose melting temperatu re is 

250°C to 270°C.  In any case, the heating temperatu re T0 

when the protective sheet 100A is laid on the wafer  10 by 

thermocompression bonding can be set in such a mann er 

that the first sheet 22A exerts an adhesive force, the 

second sheet 23A has fluidity, and the third sheet 24A 

keeps flatness. 

        In the above-described embodiment, the exam ple in 

which the circular protective sheet 100A is laid on  the 

front surface 10a of the wafer 10 is depicted.  How ever, 

the protective sheet of the present invention is no t 

limited thereto and may be what is used through bei ng 

laid on the back surface 10b of the wafer 10 accord ing to 

the kind of processing. 

        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.   



27 

WHAT IS CLAIMED IS: 

        1.  A processing method of a wafer, the pro cessing 

method comprising: 

        a protective sheet preparation step of prep aring a 

protective sheet including 

                a first sheet that is thermocompres sion-

bonded to a surface of the wafer by heating, 

                a second sheet that is laid on the first 

sheet and has fluidity due to the heating, and 

                a third sheet that is laid on the s econd 

sheet and keeps flatness even with the heating; 

        a protective sheet laying step of causing a  side of 

the first sheet to face a front surface of the wafe r and 

executing heating to execute thermocompression bond ing to 

lay the protective sheet on the front surface of th e 

wafer; and 

        a grinding step of causing a side of the pr otective 

sheet to be held by a holding surface of a chuck ta ble 

and grinding a back surface of the wafer. 

        2.  A protective sheet laid on a surface of  a 

wafer, the protective sheet comprising: 

        a first sheet that is thermocompression-bon ded to 

the surface of the wafer by heating; 

        a second sheet that is laid on the first sh eet and 
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has fluidity due to the heating; and 

        a third sheet that is laid on the second sh eet and 

is allowed to keep flatness even with the heating. 

        3.  The protective sheet according to claim  2, 

wherein 

        the first sheet and the second sheet are co nfigured 

by a polyolefin-based resin, and the third sheet is  

configured by a polyester-based resin. 

        4.  The protective sheet according to claim  3, 

wherein 

        the first sheet is configured by polypropyl ene, the 

second sheet is configured by polyethylene, and the  third 

sheet is configured by polyethylene terephthalate. 

        5.  A protective sheet laying method for la ying a 

protective sheet on a wafer by thermocompression bo nding, 

the protective sheet including a first sheet that i s 

thermocompression-bonded to a surface of the wafer by 

heating, a second sheet that is laid on the first s heet 

and has fluidity due to the heating, and a third sh eet 

that is laid on the second sheet and is allowed to keep 

flatness even with the heating, the protective shee t 

laying method comprising: 

        a protective sheet placement step of placin g the 

protective sheet on an upper surface of the wafer; and 
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        a thermocompression bonding step of executi ng 

thermocompression bonding through pressing the prot ective 

sheet placed on the upper surface of the wafer and 

heating the protective sheet, wherein 

        a heating temperature when the thermocompre ssion 

bonding of the protective sheet is executed in the 

thermocompression bonding step is a temperature at which 

the first sheet exerts an adhesive force, the secon d 

sheet has fluidity, and the third sheet keeps flatn ess. 

  


