SHEET AND PROTECTI VE MEMBER FORM NG METHOD

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a sheet used at a
time of formation of a protective nenber on a workpi ece
such as a sem conductor wafer and a protective nenber
form ng nethod using the sheet.

Description of the Related Art

In formng a protective nenber on a wafer by using
a protective nmenber form ng apparatus as disclosed in
Japanese Patent Laid-Open No. 2017-168565 or Japanese
Pat ent Lai d- Open No. 2017-174883, in order to protect one
surface of the wafer sliced froman ingot (what is
generally called an as-sliced wafer), the protective
nmenber protecting one surface side of the wafer is forned
by nounting a sheet on a nounting surface of a stage,
supplying a liquid resin onto the sheet, spreading the
liquid resin on one surface of the wafer, and then curing
the liquid resin by application of an ultraviolet ray or
the Iike.

In addition, a protective nenber form ng apparatus
di scl osed in Japanese Patent Laid-COpen No. 2020-024976

forms a protective nmenber protecting one surface side of



a wafer by affixing the wafer having a plurality of
devices forned thereon to a tape affixed to a ring frane,
nounting a sheet on the nounting surface of a stage,
supplying a liquid resin onto the sheet, spreading the
liquid resin by the wafer supported by the ring frane via
the tape, and then curing the liquid resin. Then, after
the protective nenber is forned, the sheet is separated
fromthe stage, and the sheet is cut along the externa

shape of the wafer.

SUMVARY OF THE | NVENTI ON

In a case where a liquid resin having ultraviol et
curability is used, for exanple, the stage is forned by
gl ass, and after the liquid resin is spread by the wafer,
the liquid resinis cured by irradiating the liquid resin
with an ultraviolet ray froman ultraviolet irradiation
| anp di sposed bel ow the gl ass stage. The sheet is heated
by a heat of reaction at a tine of the curing of the
liquid resin. Therefore, when the sheet is to be
separated fromthe gl ass stage together with the
protective nenber after the liquid resin is cured, the
sheet is difficult to separate because the sheet is
softened by the heat of reaction and closely adheres to

t he upper surface of the glass stage. In addition, in a
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case where a sheet of a material that is easy to separate
fromthe stage is used, the protective nenber fornmed of
the cured resin is peeled off fromthe sheet and the
waf er easily.

It is accordingly an object of the present
i nvention to provide a sheet that is used at a tine of
formation of a protective nenber protecting one surface
of a wafer and which can be easily separated fromthe
mounting surface of a stage and prevents a protective
menber formed by a cured resin from being peeled off from
the sheet and the wafer, and a protective nenber form ng
nmet hod usi ng the sheet.

In accordance with an aspect of the present
I nvention, there is provided a sheet used at a tine of
formati on of a protective nenber protecting one surface
of a pl ate-shaped workpi ece by spreading and curing a
liquid resin on the one surface. The sheet includes a
first layer configured to be brought into contact with a
flat specul ar nounting surface, and a second | ayer
configured to be brought into contact with the liquid
resin. The first layer is forned of a material that is
easily separated fromthe nounting surface after adhering
to the nmounting surface as conpared with the second

| ayer, and the second layer is forned of a materi a



havi ng hi gh adhesi veness to the cured resin as conpared
with the first |ayer.

Preferably, the first layer is formed of
pol yet hyl ene terephthal ate (PET), polyam de (PA), or
pol yi mi de (Pl).

Accordi ng to another aspect of the present
I nvention, there is provided a protective nenber formng
nmet hod using the sheet to formthe protective nenber
protecting the one surface of the workpiece. The
protective nenber form ng nethod includes a sheet
nounting step of nmounting the sheet onto the nounting
surface such that the first layer is in contact with the
nmounting surface, a resin supply step of supplying the
liquid resin to the second | ayer side of the sheet, and a
protective nenber form ng step of bonding and fixing the
protective nmenber in a plate shape, the protective nenber
being forned by the resin in a cured state, to the one
surface of the workpi ece and the second | ayer of the
sheet by curing the liquid resin after spreading the
resin over the one surface of the workpiece by pressing
t he workpi ece against the liquid resin supplied to the
sheet .

A sheet according to one aspect of the present

i nvention includes a first |layer configured to be brought
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into contact with a flat specular nmounting surface, and a
second | ayer configured to be brought into contact with
the liquid resin. The first layer is forned of a nateri al
that is easily separated fromthe nmounting surface after
adhering to the nounting surface as conpared with the
second | ayer, and the second layer is forned of a
mat eri al havi ng hi gh adhesi veness to the cured resin as
conpared with the first layer. Thus, the protective
menber formed by the cured resin is not peeled off from
the sheet, and the sheet is easily separated fromthe
stage together with the fornmed protective nmenber. Wrk
efficiency can therefore be inproved.

In addition, the protective nenber form ng method
accordi ng to anot her aspect of the present invention
i ncludes a sheet nounting step of nounting the sheet onto
the nounting surface such that the first layer is in
contact with the nmounting surface, a resin supply step of
supplying the liquid resin to the second | ayer side of
the sheet, and a protective nmenber form ng step of
bondi ng and fixing the protective nenber in a plate
shape, the protective nenber being formed by the resin in
a cured state, to the one surface of the workpiece and
the second | ayer of the sheet by curing the liquid resin

after spreading the resin over the one surface of the
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wor kpi ece by pressing the workpi ece against the |iquid
resin supplied to the sheet. Thus, the protective nenber
formed by the cured resin is not peeled off fromthe
sheet, and the sheet is easily separated fromthe stage
together with the fornmed protective nenber. Wrk
efficiency can therefore be inproved.

The above and ot her objects, features and
advant ages of the present invention and the manner of
realizing themw || becone nore apparent, and the
invention itself will best be understood froma study of
the followi ng description and appended clains with
reference to the attached drawi ngs showi ng a preferred

enbodi nent of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1 is a perspective viewillustrating an
exanpl e of a protective nenber form ng apparat us;

FIG 2 is a sectional view of assistance in
expl ai ning a holding unit, an expandi ng nechanism a
stage, a curing unit, and a liquid resin supply unit;

FIG 3 is a sectional view of assistance in
expl ai ni ng a wor kpi ece, a sheet, the holding unit, and
t he stage;

FIG 4 is a sectional view of assistance in



expl ai ning a case of spreading a resin over a |ower
surface as one surface of the workpiece by pressing the
wor kpi ece onto the liquid resin supplied to the upper
surface of the sheet, and thereafter curing the liquid
resin by applying an external stinulus to the liquid
resin, thus formng the resin into a plate shape, and
bondi ng and fixing the resin to the | ower surface of the
wor kpi ece and the upper surface of the sheet; and

FIG 5 is an enlarged sectional view of assistance
in explaining the case of spreading a resin over a | ower
surface as one surface of the workpiece by pressing the
wor kpi ece onto the liquid resin supplied to the upper
surface of the sheet, and thereafter curing the liquid
resin by applying an external stinulus to the liquid
resin, thus formng the resin into a plate shape, and
bondi ng and fixing the resin to the | ower surface of the

wor kpi ece and t he upper surface of the sheet.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT
An enbodi nent according to one aspect of the
present invention wll hereinafter be described with
reference to the acconpanyi ng draw ngs.
A protective nenber formng apparatus 1 illustrated

in FIG 1 is an exanple of an apparatus that forns a



protective nenber on one surface of a pl ate-shaped
wor kpi ece. The protective nenber form ng apparatus 1

i ncludes a casing 100 that fornms a processing chanber, an
appar at us base 101 di sposed within the casing 100, a
columm 102 erected on the apparatus base 101, a
supporting base 103 di sposed so as to adjoin a side
surface of the apparatus base 101, and a cassette housing
mai n body 104 coupled to the rear side (+Y direction
side) of the casing 100 and having a housi ng space 1041
and a housing space 1042 in two stages in an upward-
downward direction. A cassette 1043 that houses
wor kpi eces before formati on of the protective nenber in a
formof a plurality of shelves is disposed in the housing
space 1041 as the upper stage. A cassette 1044 that
houses the workpi eces after the formati on of the
protective nmenber in a formof a plurality of shelves is
di sposed in the housing space 1042 as a | ower stage.

A wor kpi ece on which the protective nmenber is to be
formed in the present enbodinent is a work set 9 to be
described in the follow ng.

A sem conductor wafer 90 whose external shape is a
circul ar plate shape, the sem conductor wafer 90 being
illustrated in FIG 3, is forned by a silicon wafer of a

predeterm ned thickness, for exanple. Devices such as
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integrated circuits (1Cs) or large scale integrations
(LSIs) are fornmed in a plurality of regions demarcated by
a plurality of planned dividing lines in a lattice form
on a top surface 900 (lower surface in FIG 3) of the
sem conductor wafer 90. The surfaces of the devices are
each provided with a plurality of bunps (protruding
el ectrodes) 903. The bunps 903 forned of copper or the
i ke, for exanple, have a height set at approximtely a
few ten um

The wafer 90 is, for exanple, in a state in which a
circular tape 92 having a larger dianeter than the wafer
90 is affixed to the top surface 900 of the wafer 90. 1In
addition, an outer circunferential portion of the tape 92
Is affixed to a ring franme 93. The work set 9 is thereby
formed in which the wafer 90 is integrated with the ring
frame 93 via the tape 92, and can be handled by the ring
frame 93. In the followng, the work set 9 wll be
referred to as a workpiece 9, the |Iower surface of the
tape 92 will be referred to as one surface 920 of the
wor kpi ece 9 on which surface the protective nenber is to
be fornmed, and an undersurface 901 of the wafer 90 wil |
be referred to as another surface 901 held under suction
by a hol di ng unit 50.

Incidentally, the workpiece on which to formthe
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protective nenber may be only the wafer 90. In this case,
the protective nenber is directly formed on the top
surface 900. That is, the top surface 900 is the one
surface on which the protective nenber is to be forned.

The ring franme 93 is fornmed in the shape of an
annul ar flat plate by a predeterm ned netal (for exanple,
stainless steel (SUS) or the like) or a cured resin, and
has a circul ar opening of an inside diameter |arger than
the outside diameter of the wafer 90. The wafer 90 is
supported by the ring franme 93 via the tape 92 in a state
in which the center of the wafer 90 and the center of the
openi ng of the ring frame 93 substantially coincide with
each other. The tape 92, for exanple, does not conpletely
accommodat e projections and depressions of the bunps 903,
so that the one surface 920 of the tape 92 has
proj ections and depressions forned in a region
corresponding to the bunps 903. A polyethyl ene tape, for
exanple, is used as the tape 92.

A first support 1051 and a second support 1052
| ocat ed bel ow the first support 1051 are coupled to a
back surface on a +Y direction side of the colum 102
illustrated in FIG 1. The first support 1051 is provided
with a wafer detecting unit 106 that detects a central

position or the like of the workpiece 9 before formation
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of the protective nenber by using an inaged i mage. The
second support 1052 is provided with a cutter (sheet
cutter) 107 that cuts, along the external shape of the
waf er 90, a part of the protective nenber and the |ike
formed on the workpiece 9 which part extends off the
waf er 90.

Di sposed between the cassette housing main body 104
and the wafer detecting unit 106 and the cutter 107 is a
first wafer transporting mechani sm 1081 such as an
articul ated robot that |oads and unl oads the workpiece 9
into and fromthe cassette 1043 and the cassette 1044.
The first wafer transporting nmechani sm 1081 can be
reciprocated in an X-axis direction by an X-axis
di recti on novi ng mechani sm 1082 such as a ball screw
mechani sm The first wafer transporting nechani sm 1081
can unl oad the workpiece 9 before the formation of the
protective nenber fromthe cassette 1043 and | oad the
wor kpi ece 9 onto the first support 1051, and unload the
wor kpi ece 9 on which the protective nenber is already
formed fromthe second support 1052 and | oad the
wor kpi ece 9 into the cassette 1044.

The wor kpi ece 9 whose central position or the like
is detected by the wafer detecting unit 106 on the first

support 1051 is held and transported by a second wafer
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transporting nechanism 1090 illustrated in FIG 1 such as
an articul ated robot. The second wafer transporting
mechani sm 1090 has a hol ding hand that hol ds the

wor kpi ece 9 and i s capable of sw nging novenent in a
hori zontal direction. The second wafer transporting
mechani sm 1090 can be reciprocated in a Y-axis direction
by a Y-axis direction noving nmechanism 1092 such as a
bal | screw nechanism The second wafer transporting
mechani sm 1090 can unl oad the workpiece 9 fromthe first
support 1051 and transfer the workpiece 9 to the hol ding
uni t 50.

Arranged on the apparatus base 101 are a sheet
feedi ng nechanism 11 including a plurality of rotary
rollers or the |ike and a stage 20 that has a circul ar
nmounting surface 200 for nounting a sheet 12 on which to
drop a liquid resin and is fornmed by a transparent nenber
such as glass. The sheet feeding nechanism 11 forned by
the plurality of rollers or the Iike can feed the sheet
12 of a desired length in a +Y direction froma sheet
roll 129 formed by rolling the sheet 12 in a roll shape.

As illustrated in FIG 2, the stage 20 is, for
exanple, forned in a disk shape by quartz glass. The
stage 20 has a flat specular nmounting surface 200 havi ng

a larger area than the area of the one surface 920 of the
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wor kpi ece 9 on which surface the protective nenber is to
be formed. The sheet 12 having an area |arger than that
of the nounting surface 200 is nounted on the nounting
surface 200. The stage 20 is supported by a cylindrica
frame body 29 having a circul ar recessed portion.

An annul ar suction port 28 is forned between the
outer surface of the stage 20 and the inner surface of
the frame body 29. As illustrated in FIG 2, the suction
port 28 disposed annularly on the outside of the nounting
surface 200 and comuni cating with a suction source 289
such as a vacuum generating apparatus via a pi pe 288
generates a vacuum between the | ower surface of the sheet
12 nmounted on the nounting surface 200 and the nounti ng
surface 200, and holds the | ower surface of the sheet 12
under suction. The pipe 288 is, for exanple, provided
with a suction valve 287. The suction valve 287 can
swi tch between a communi cating state and a non-
comuni cating state between the suction source 289 and
the suction port 28.

The pi pe 288 comruni cates with one end of an air
supply pipe 276 through a three-way tube 277. An air
supply source 279 such as a conpressor comruni cates with
anot her end of the air supply pipe 276. The air supply

pi pe 276 is provided wth an opening and cl osi ng val ve
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275 such as a sol enoid val ve. The opening and cl osi ng

val ve 275 can switch between a comunicating state and a
non- communi cating state between the air supply source 279
and the suction port 28.

Di sposed in a position below the stage 20 is a
curing unit 22 that cures a liquid resin spread by the
wor kpi ece 9 | owered above the sheet 12 nounted on the
nmounting surface 200 by applying an external stimulus to
the liquid resinto formthe protective nmenber in a plate
shape. The curing unit 22, for exanple, includes
ultraviolet (UV) |anps capabl e of applying ultraviolet
rays of a predeterm ned wavel ength in an upward
direction. Incidentally, in a case where the liquid resin
supplied onto the sheet 12 by a liquid resin supply unit
3 is athernosetting resin, the curing unit 22 nay be a
heater or the |ike.

A sheet nounting nechani sm 21 that nounts the sheet
12 onto the stage 20 is disposed on the supporting base
103 illustrated in FIG 1. The sheet nounting mechani sm
21 includes an arm portion 210 horizontally extending in
the X-axis direction and capable of reciprocating in the
Y-axis direction and a clanp portion 211 attached to a
side surface of the armportion 210. The clanp portion

211 can clanp one end of the sheet 12 of the sheet rol
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129, pull out the sheet 12 in the Y-axis direction, and
nmount the sheet 12 onto the nounting surface 200 of the
stage 20.

The sheet 12 pulled out onto the nounting surface
200 of the stage 20 is, for exanple, cut by a cutter not
i I'lustrated.

Di sposed in the vicinity of the stage 20 is the
liquid resin supply unit 3 that can supply a
predeterm ned anobunt of liquid resin onto the upper
surface of the sheet 12 held under suction on the
nounting surface 200 of the stage 20. The liquid resin
supply unit 3 includes a resin supply nozzle 30, a
di spenser 31 that sends out a predeterm ned anount of
liquid resin to the resin supply nozzle 30, and a
connecting pipe 32 that connects the resin supply nozzle
30 and the dispenser 31 to each other. The resin supply
nozzl e 30 has a supply port 300 facing the nounting
surface 200 of the stage 20. The resin supply nozzle 30
IS sw ngabl e about an axis in a Z-axis direction, and can
t hereby nove the supply port 300 from above the stage 20
to a retracted position. The dispenser 31 is connected to
a resin supply source not illustrated. The liquid resin
supplied by the liquid resin supply unit 3 is an

ultraviolet curing resin cured by being irradiated with
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an ultraviolet ray in the present enbodi nent, but may be
a thernosetting resin cured by applying heat thereto. 1In
addition, a main conponent of the liquid resinis

pol yvinyl chloride in the present enbodi nent, but is not

limted to this.

Di sposed on a front surface in a -Y direction side
of the colum 102 illustrated in FIG 1 is an expandi ng
mechani sm 51 that nmakes the holding unit 50 and the stage
20 relatively approach each other in a direction
per pendi cul ar to the nounting surface 200 (Z-axis
direction), and thereby spreads the liquid resin supplied
to the upper surface of the sheet 12 by the one surface
920 as the | ower surface of the workpiece 9 held by the
hol di ng unit 50.

The expandi ng nechani sm 51 includes a ball screw
510 having an axis in the Z-axis direction (vertica
direction), a pair of guide rails 511 arranged in
parallel with the ball screw 510, a notor 512 that is
coupled to the ball screw 510 and rotates the ball screw
510, and a raising and | owering holder 513 that has an
internal nut screwed onto the ball screw 510 and has side
portions in sliding contact with the guide rails 511. The
expandi ng nmechanism 51 is configured such that as the

notor 512 rotates the ball screw 510, the raising and
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| owering holder 513 is raised or |owered together with
t he supported holding unit 50 while guided by the guide
rails 511.

The hol ding unit 50 that hol ds the workpiece 9
illustrated in FIGS. 2 and 3 includes a wheel supporting
unit 502 held by the raising and | owering hol der 513, a
di sk-shaped wheel 500 fixed to the |ower end side of the
wheel supporting unit 502, and a hol ding portion 501 that
is formed by a porous nenber or the like, is supported by
t he wheel 500, and hol ds the workpi ece 9 under suction.
The circul ar pl at e-shaped hol ding portion 501 illustrated
in FIG 2 is, for exanple, fitted into the |lower surface
side of the wheel 500, and communi cates with a suction
source 59 such as a vacuum generating apparatus. A
suction force produced by suction of the suction source
59 is transmtted to a flat suction surface 505, which is
an exposed surface of the holding portion 501 and faces
the nounting surface 200 of the stage 20. The hol di ng
unit 50 can thereby hold the workpiece 9 under suction by
t he suction surface 505.

Incidentally, FIG 2 illustrates the workpiece 9 in
a sinplified manner.

As illustrated in FIG 2, for exanple, a tubular

bel | ows cover 507 that can be expanded and contracted in
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the Z-axis direction is disposed on a region on an outer
circunferential side of the | ower surface of the whee
500 so as to surround the suction surface 505. The | ower
end side of the bellows cover 507 in an extended state
can be nmade to abut against and fixed to the upper
surface of the frame body 29, for exanple. Incidentally,
the arrangenent position of the bellows cover 507 is not
limted to the illustrated exanple, nor is the position
to which the Iower end of the bellows cover 507 is fixed
limted to the upper surface of the frame body 29.

In the foll ow ng, description will be made of
operation of the protective nenber form ng apparatus 1
and a role of the sheet 12 in a case where the protective
menber is formed on the workpiece 9 by performng a
protective nenber form ng nethod according to the present
I nvention by using the above-descri bed protective nenber
formng apparatus 1 and the sheet 12 illustrated in
detail in FIG 3.

First, the first wafer transporting mechani sm 1081
illustrated in FIG 1 extracts the workpiece 9 before the
formation of the protective nenber fromthe cassette
1043, and transports the workpiece 9 onto the first
support 1051. After the wafer detecting unit 106 detects

the central position or the |ike of the workpiece 9, the

18



second wafer transporting nmechani sm 1090 unl oads the
wor kpi ece 9 fromthe first support 1051 in a state of
hol di ng the workpi ece 9 under suction by the hol ding
hand, noves to the -Y direction side, and transfers the
wor kpi ece 9 to the holding unit 50.

As illustrated in FIGS. 2 and 3, in a state in
whi ch the center of the suction surface 505 of the
hol di ng portion 501 and the center of the workpiece 9 are
made to substantially coincide with each other, the
hol di ng unit 50 holds the other surface 901 of the
wor kpi ece 9 under suction by the suction surface 505.
Next, the hol ding under suction of the one surface 920 of
t he workpi ece 9 by the hol ding hand of the second wafer
transporting nechani sm 1090 is rel eased, and the second
waf er transporting nechani sm 1090 retracts from bel ow t he
wor kpi ece 9.
(1) Sheet Munting Step

In parallel with the transportation of the
wor kpi ece 9 to the holding unit 50, the clanp portion 211
of the sheet nmounting nmechanism 21l illustrated in FIG 1
cl anps the sheet 12 and noves to the +Y direction side,
thereby extracts a predeterm ned | ength of sheet 12 from
the sheet roll 129, and nounts the sheet 12 onto the

nmounting surface 200 of the stage 20. Then, the suction
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source 289 is actuated in a state in which the suction
valve 287 illustrated in FIG 2 is opened. A suction
force generated by the suction source 289 is transnmtted
to the nmounting surface 200 through the pipe 288 and the
suction port 28. A vacuum at nosphere is thereby produced
between the | ower surface of the sheet 12 and the
mounting surface 200, so that the sheet 12 is held under
suction on the nounting surface 200 and cl osely adheres
to the nounting surface 200.

Thereafter, for exanple, a cutter not illustrated
cuts the sheet 12 in a band shape into a circul ar shape
having a slightly |l arger dianmeter than the workpiece 9.

Incidentally, the sheet 12 in a band shape may be
cut into a predetermned | ength, and the cut sheet 12 may
be transported to the nounting surface 200 and be held
under suction on the nmounting surface 200.

As illustrated in FIG 3, the above-described sheet
12 according to the present invention which sheet is used
in the protective nenber form ng apparatus 1 includes a
first layer 121 brought into contact with the nounting
surface 200 and a second | ayer 122 brought into contact
with a resin 39 supplied to the sheet 12 fromthe |iquid
resin supply unit 3 illustrated in FIG 2. As conpared

with the second | ayer 122, the first layer 121 is forned
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of a material that is easily separated fromthe nounting
surface 200 when the workpiece 9 provided with the
protective nenber is lifted by air by jetting the air
fromthe annul ar suction port 28 illustrated in FIG 2
after the protective nenber is forned, that is, after the
first layer 121 closely adheres to the nounting surface
200. For exanple, the first layer 121 is forned by a
pol yet hyl ene terephthal ate sheet that has a certain
degree of hardness as a resin and is not easily softened
by heat of reaction at a tinme of curing of the resin 39.
Incidentally, the first |ayer 121 may be forned by a
pol yam de sheet or a polyimde sheet.

As conpared with the first layer 121, the second
| ayer 122 is fornmed of a material having high
adhesi veness to the resin 39 cured on the second | ayer
122. In the present enbodi nent, for exanple, the resin 39
is formed with polyvinyl chloride as a nain conponent,
and therefore a pol yol efi n-based resin sheet is used as
the second | ayer 122. Specifically, for exanple, the
second layer 122 is forned by a resin sheet such as a
pol yet hyl ene sheet, a pol ypropyl ene sheet, or a
pol ystyrene sheet.

The first layer 121 and the second |ayer 122 are,

for exanpl e, conpression-bonded and integrated with each
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ot her by superposing the first layer 121 and the second
| ayer 122 on each other in advance, and heating the first
| ayer 121 and the second |layer 122 to a tenperature in
the vicinity of a nelting point while pressing both
| ayers by applying a predeterm ned pressure.
(2) Resin Supply Step

Next, the resin supply nozzle 30 of the liquid
resin supply unit 3 illustrated in FIGS. 1 and 2 nakes a
SW ngi ng novenent, so that the supply port 300 is
positi oned above the central region of the sheet 12 on
the nounting surface 200. Next, the dispenser 31
illustrated in FIG 1 feeds a predeterm ned anount of
liquid resin 39 whose tenperature is nanaged at a
reference tenperature to the resin supply nozzle 30. As
illustrated in FIGS. 2 and 3, the liquid resin 39 is
dr opped fromthe supply port 300 to the upper surface
formed by the second | ayer 122 of the sheet 12 hel d under
suction on the stage 20. Then, after a predeterm ned
anmount of liquid resin 39 is accunul ated on the sheet 12,
the supply of the liquid resin 39 to the sheet 12 by the
liquid resin supply unit 3 is stopped, and the resin
supply nozzle 30 makes a swi ngi ng novenent and retracts
from above the nounting surface 200.

(3) Protective Menber Form ng Step
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After the resin supply step is perforned, the
expandi ng nechanism51 illustrated in FIG 2 |lowers the
hol ding unit 50 in a state in which the holding unit 50
hol ds the other surface 901 of the workpiece 9 under
suction by the suction surface 505. Then, as illustrated
in FIG 4 and FIG 5, the one surface 920 of the
wor kpi ece 9 hel d under suction by the holding unit 50
conmes into contact with the liquid resin 39. Wen the
hol ding unit 50 is further lowered, the liquid resin 39
pressed by the one surface 920 of the workpiece 9 is
spread in a radial direction of the workpiece 9. As a
result, a filmof the liquid resin 39 illustrated in
FIGS. 4 and 5 is forned over a w de area of the one
surface 920 of the workpiece 9. The filmof the liquid
resin 39 acconmodat es projections and depressions
corresponding to the bunps 903 on the one surface 920 of
the tape 92, and the |lower surface of the filmof the
liquid resin 39 becones a flat surface.

As descri bed above, while the resin 39 is spread
over the one surface 920 as the | ower surface of the
wor kpi ece 9 by pressing the workpiece 9 onto the liquid
resin 39 supplied to the upper surface forned by the
second | ayer 122 of the sheet 12, a | ower end of the

bel l ows cover 507 is fixed to the upper surface of the
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frame body 29 as illustrated in FIG 4, and the nounting
surface 200 and the sheet 12 are thereby surrounded, so
that a space sealed by the holding unit 50, the bellows
cover 507, and the frane body 29 is formed. Then, because
suction by the suction source 289 is continued, a state
closer to a vacuumis created between the | ower surface
of the sheet 12 and the nounting surface 200, and thus
the | ower surface of the sheet 12 and the nounti ng
surface 200 cl osely adhere to each other, so that the
hol di ng under suction of the sheet 12 on the nounting
surface 200 is perforned nore securely. In addition,
because the workpi ece 9 presses the sheet 12 in a
direction of the nmounting surface 200, an air slightly
remai ni ng between the sheet 12 and the nounting surface
200 is expelled outward in the radial direction of the
sheet 12 and is sucked by the suction port 28.

After the workpiece 9 is pressed against the liquid
resin 39 for a predetermned tine, and the filmof the
liquid resin 39 is fornmed over a wide area of the one
surface 920 of the workpiece 9, the curing unit 22
Illustrated in FIGS. 4 and 5 irradiates the filmof the
liquid resin 39 with ultraviolet rays as an externa
stimulus. As aresult, the filmof the liquid resin 39 to

whi ch the external stinmulus is applied is cured, and
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formed as a pl ate-shaped protective nmenber 390 having a
predet erm ned thickness on the one surface 920 of the
wor kpi ece 9. The protective nmenber 390 is bonded and
fixed to the one surface 920 of the workpiece 9 and the
upper surface of the sheet 12.

After the protective nmenber 390 is fornmed as
descri bed above, the workpiece 9 is separated fromthe
stage 20 together with the sheet 12. Specifically, the
suction valve 287 illustrated in FIG 4 is closed, and
thereby the transm ssion of the suction force produced by
the suction source 289 to the suction port 28 is
interrupted. Further, air is supplied fromthe air supply
source 279 to the air supply pipe 276 in a state in which
t he opening and closing valve 275 is opened. The air is
jetted upward fromthe suction port 28. A jetting
pressure of this air lifts the sheet 12 fromthe nounting
surface 200, elimnates a vacuum suction force remaining
bet ween the nounting surface 200 and the sheet 12, and
thus surely detaches the workpiece 9, the protective
menber 390, and the sheet 12 fromthe stage 20.

In the detachnment of the workpiece 9 on which the
protective nenber 390 is formed fromthe stage 20, even
when the sheet 12 is heated by a heat of reaction at a

time of curing of the liquid resin 39 by the curing unit
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22 as illustrated in FIG 4 and FIG 5 described earlier
the first layer 121 illustrated in FIG 5 in the sheet 12
which layer is in contact with the nounting surface 200
of the stage 20 is forned of a material that is not
easily softened by the heat of reaction and maintains a
certain degree of hardness, the material being, for
exanpl e, polyethylene terephthalate or the |ike, and
therefore when the jetting pressure of the air jetted
upward fromthe suction port 28 lifts an outer
circunferential portion of the sheet 12, not only the
outer circunferential portion but also the center of the
sheet 12 is |ifted. Thus, separation fromthe stage 20 is
facilitated, so that work efficiency is inproved. 1In
addition, as conpared with the first layer 121, the
second layer 122 is forned of a nmaterial having high
adhesi veness to the cured resin 39. Thus, the sheet 12 is
not peeled off fromthe forned protective nenber 390.

The wor kpi ece 9 on which the protective nmenber 390
is fornmed is transported to the second support 1052 by
the second wafer transporting nechani sm 1090 illustrated
in FIG 1. The cutter 107 cuts an excess of the sheet 12,
the protective nenber 390, and the tape 92 into a
circul ar shape along the outer circunferential edge of

the wafer 90. The workpiece 9 is then housed into the
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cassette 1044 by the first wafer transporting mechani sm
1081.

Thereafter, the workpiece 9 is nmounted on a hol di ng
surface of a chuck table of a grinding apparatus not
Il lustrated such that the other surface 901 on which the
protective nenber 390 is not formed is on an upper side.
A rotating grinding wheel is then | owered from above the
wor kpi ece 9. The workpiece 9 is ground while a grinding
stone is made to abut against the other surface 901 of
the workpiece 9. A tape peeling apparatus thereafter
peel s the protective nenber 390 off fromthe workpi ece 9.
Next, the one surface 920 of the workpiece 9 protected by
the protective nenber 390 is further ground. The
wor kpi ece 9 having both surfaces as flat surfaces is
t her eby manuf act ur ed.

It is needless to say that the nethod of form ng
the sheet and the protective nmenber according to the
present invention is not limted to the foregoing
enbodi nent, but nay be carried out in various different
forms within the scope of the technical concept of the
present invention. In addition, the shape or the Iike of
each configuration of the protective nmenber form ng
apparatus 1 illustrated in the acconpanying drawi ngs is

not limted thereto either, but can be nodified as
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appropriate within a range in which effects of the
present invention can be exerted.

The present invention is not Iimted to the details
of the above described preferred enbodi nent. The scope of
the invention is defined by the appended cl ains and al
changes and nodifications as fall within the equival ence
of the scope of the clains are therefore to be enbraced

by the invention.
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WHAT IS CLAIMED | S

1. A sheet used at a tinme of formation of a
protective nenber protecting one surface of a plate-
shaped wor kpi ece by spreading and curing a liquid resin
on the one surface, the sheet conprising:

a first layer configured to be brought into contact
with a flat specular nounting surface; and

a second |l ayer configured to be brought into
contact with the liquid resin,

the first layer being formed of a nmaterial that is
easily separated fromthe nmounting surface after adhering
to the nmounting surface as conpared wth the second
| ayer,

the second | ayer being forned of a material having
hi gh adhesi veness to the cured resin as conpared with the
first |ayer.

2. The sheet according to claiml1, wherein

the first layer is fornmed of polyethyl ene
t erepht hal at e, pol yam de, or polyim de.

3. A protective nmenber form ng nethod using a
sheet to formthe protective nmenber protecting one
surface of a pl ate-shaped workpi ece, the sheet used at a
time of formation of the protective nmenber protecting the

one surface of the pl ate-shaped workpi ece by spreading
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and curing a liquid resin on the one surface, the sheet
I ncl udi ng

a first layer configured to be brought into
contact with a flat specul ar nounting surface, and

a second | ayer configured to be brought into
contact with the liquid resin,

the first layer being formed of a materia
that is easily separated fromthe nounting surface after
adhering to the nounting surface as conpared with the
second | ayer,

the second | ayer being forned of a nateri al
havi ng hi gh adhesi veness to the cured resin as conpared
with the first |ayer,

the protective nenber form ng nethod conpri sing:

a sheet nounting step of nounting the sheet onto
the nounting surface such that the first layer is in
contact with the nounting surface;

a resin supply step of supplying the liquid resin
to the second | ayer side of the sheet; and

a protective nmenber form ng step of bondi ng and
fixing the protective nenber in a plate shape, the
protective nenber being forned by the resin in a cured
state, to the one surface of the workpiece and the second

| ayer of the sheet by curing the liquid resin after
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spreading the resin over the one surface of the workpiece
by pressing the workpiece against the liquid resin
supplied to the sheet.

4. The protective nenber form ng nethod according
to claim3, wherein

the first layer is fornmed of polyethyl ene

t erepht hal at e, pol yam de, or polyim de.
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