PROTECTI VE COVPONENT FORM NG APPARATUS

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a protective
conmponent form ng appar at us.

Description of the Related Art

In the process of manufacturing sem conductor
devi ce chips or various electronic parts, there are steps
of thinning a plate-shaped workpi ece such as a wafer on
whi ch various devices are formed and dividing the
wor kpi ece into chips. The workpiece is processed while
being held by a chuck table. At this tinme, in order to
prevent the workpiece from breaking, the front surface of
the workpiece is stuck to a resin sheet such as an
adhesi ve tape or a substrate and is protected.

For exanple, in a case of a workpiece on which
recesses and protrusions such as netal el ectrode bunps
exi st on the front surface, it is difficult to stick an
adhesive tape with the adhesive tape brought into cl ose
contact with the recesses and protrusions, processing
dust or a processing liquid enters gaps, and the adhesive
tape is easily separated. Moreover, the adhesive tape

cannot sufficiently absorb the recesses and protrusions.



Therefore, there is a problemthat the recesses and
protrusions are transferred to the workpi ece when the
wor kpi ece is ground to be thinned.

Thus, a processing nethod in which a liquid resin
cured by an external stimulus such as ultraviolet is
flatly stacked and is used as a protective conponent has
been devised (for exanple, refer to Japanese Patent No.

6312343 and Japanese Patent Lai d-open No. 2017-168565).

SUMVARY OF THE | NVENTI ON

However, the liquid resin used in the processing
nmet hod in the above-descri bed Japanese Patent No. 6312343
and Japanese Patent Laid-open No. 2017-168565 easily
deteriorates (changes) depending on the storage nethod
(storage tenperature and the nunber of storage days).
When the liquid resin that has deteriorated is used, a
desired fixing force is not obtained in sone cases.

In particular, when the liquid resin solidifies in
storage, a desired anmount of the liquid resin is not
supplied to the front surface of a workpiece. Thus, the
case in which it becones inpossible to coat the whol e of
the front surface of the workpiece occurs and the case in
which it becones inpossible to stack the liquid resin

wWith a desired thickness occurs. As above, the liquid



resin used in the processing nethod in the above-

descri bed Japanese Patent No. 6312343 and Japanese Pat ent
Lai d- open No. 2017-168565 often causes troubl e when bei ng
stacked on a workpiece due to deterioration. However, it
is difficult to notice change in the liquid resin through
only seeing the liquid resin.

Thus, an object of the present invention is to
provi de a protective conponent form ng apparatus that can
suppress trouble at the tine of stacking of a protective
conmponent configured through stacking a liquid resin.

In accordance with an aspect of the present
i nvention, there is provided a protective conmponent
form ng apparatus that forns a layer of a resin with a
desired thickness on one surface of a pl ate-shaped
wor kpi ece. The protective conponent form ng apparatus
i ncl udes a chuck table that holds the workpiece with the
interposition of a sheet, a tank that stores a liquid
resin cured by an external stinmulus, a resin supply unit
havi ng a punp and a pipe that supply the liquid resin
fromthe tank to the sheet held by the chuck table, and a
pressing unit that causes the one surface of the
wor kpi ece to face the liquid resin supplied to one
surface of the sheet held by the chuck table and presses

the workpi ece. The protective conponent form ng apparatus
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al so includes a curing unit that gives the externa
stimulus to the liquid resin pressed by the pressing unit
and cures the liquid resin, a resin inspecting part that
senses change in viscosity of the liquid resinin
association with change in quality of the liquid resin,
and an informng unit that transmts infornmation to an
operator. The resin inspecting part measures the flow
rate of the liquid resin that flows in the pipe by the
punp or a load applied to the pressing unit that presses
the liquid resin. Wen a neasurenent value is outside an
al | onabl e range set in advance, the resin inspecting part
infornms that the measurenment value is outside the

al | owabl e range by the informng unit.

The present invention provides an effect that
trouble at the tine of stacking of a protective conponent
configured through stacking the liquid resin can be
suppressed.

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 wll best be understood froma study of
the follow ng description and an appended claimwi th
reference to the attached drawi ngs showi ng sone preferred

enbodi nents of the invention.



BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1 is a partial sectional side view
schematically illustrating a configuration exanple of a
protective conponent form ng apparatus according to a
first enbodi nent;

FIG 2 is a perspective viewillustrating a
wor kpi ece on which a protective conponent is forned by
the protective conponent form ng apparatus illustrated in
FIG 1;

FIG 3 is an enlarged sectional view of a major
part of the workpiece illustrated in FIG 2;

FIG 4 is a sectional view schematically
illustrating a major part of a resin supply unit of the
protective conponent form ng apparatus illustrated in
FIG 1,

FIG 5 is a partial sectional side view
schematically illustrating a state in which a pressing
unit of the protective conponent form ng apparatus
illustrated in FIG 1 is pressing the workpi ece agai nst a
liquid resin; and

FIG 6 is a partial sectional side view
schematically illustrating a configuration exanple of a

protective conponent form ng apparatus according to a
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second enbodi nment.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Enbodi nents of the present invention will be
described in detail belowwth reference to the draw ngs.

The present invention is not limted by contents
described in the follow ng enbodi nents. Furthernore, what
can be easily envisaged by those skilled in the art and
what are substantially the sane are included in
constituent el enents described bel ow. Mreover,
configurations described bel ow can be conbi ned as
appropriate. In addition, various kinds of om ssion,

repl acenent, or change of a configuration can be executed
wi t hout departing fromthe gist of the present invention.
[ First Enbodi nment ]

A protective conponent form ng apparatus accordi ng
to a first enbodi nent of the present invention wll be
descri bed on the basis of drawings. FIG 1 is a partia
sectional side view schematically illustrating a
configuration exanple of the protective conponent forn ng
apparatus according to the first enbodinent. FIG 2 is a
perspective view illustrating a workpiece on which a
protective conponent is forned by the protective

conponent form ng apparatus illustrated in FIG 1. FIG 3
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is a sectional view of a major part of the workpiece
illustrated in FIG 2. FIG 4 is a sectional view
schematically illustrating a major part of a resin supply
unit of the protective conponent form ng apparatus
illustrated in FIG 1. FIG 5 is a partial sectional side
view schematically illustrating a state in which a
pressing unit of the protective conponent formng
apparatus illustrated in FIG 1 is pressing the workpiece
against a liquid resin.

A protective conponent form ng apparatus 1
illustrated in FIG 1 according to the first enbodi nent
Is an apparatus that forns a protective conponent 210
that is a layer of a resin with a desired thickness and
is illustrated in FIG 3 on a front surface 203 that is
one surface of a workpiece 200 illustrated in FIG 2. The
wor kpi ece 200 on which the protective conponent 210 is
formed by the protective conponent form ng apparatus 1
according to the first enbodinent is a wafer such as a
sem conduct or wafer or optical device wafer that has a
circular plate shape and contains silicon (Si), sapphire
(Al 2G), galliumarsenide (GAs), silicon carbide (Si O
or the Iike as a substrate 201.

In the workpiece 200, as illustrated in FIG 2, a

device 204 is fornmed in each of the regions in the front



surface 203 nmarked out by plural planned dividing |ines
202 that intersect. As illustrated in FIG 3, each device
204 has bunps 205 that connect to an el ectrode of the
devi ce 204 and protrude fromthe front surface 203. For
exanpl e, the devices 204 are circuits such as an
integrated circuit (IC) or a large scale integration
(LSI), 1mage sensors of a charge-coupl ed device (CCD), a
conpl enentary netal oxide sem conductor (CMOS), or the

i ke, mcro-electro-nmechanical systens (MEMS), or the

i ke. The bunps 205 are conposed of an electrically-
conductive netal and are fornmed into a spherical shape in
the first enbodi nent.

The bunps 205 electrically connect the device 204
and an el ectrode of a substrate or the |ike on which the
device 204 is nmounted. In the first enbodi nent, recesses
and protrusions are forned on the front surface 203
because the wor kpi ece 200 has the bunps 205 that protrude
fromthe front surface 203. Furthernore, although the
wor kpi ece 200 has the bunps 205 and the recesses and
protrusions are formed on the front surface 203 in the
first enbodi nent, the workpi ece 200 does not need to have
the bunps 205 in the present invention. Mreover, in the
present invention, the workpiece 200 is not |limted to

the wafer and nay be a rectangul ar resin package
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substrate, ceramic plate, glass plate, or the |ike having
pl ural devices sealed by a resin.

In the first enbodi ment, for the workpiece 200, the
protective conponent 210 is forned on the side of the
front surface 203 and the side of a back surface 207 on
t he backside of the front surface 203 is ground in the
state in which the side of the front surface 203 is held
by a chuck table of a grinding apparatus with the
I nterposition of the protective conponent 210. Thereby,
the workpiece 200 is thinned to a predeterm ned finished
t hi ckness. After being thinned, the workpiece 200 is
di vided into the individual devices 204 al ong the planned
di viding Iines 202.

In the first enbodinent, as illustrated in FIG 3,
the protective conponent 210 includes a resin film 211, a
resin layer 212, and a resin sheet 213 (equivalent to the
sheet) and is forned of resins of two or nore layers. 1In
the first enbodinment, the resin film211 is conposed of a
synthetic resin (in the first enbodi nent, polyolefin
(PO) that is thin and has flexibility, and is fornmed
into a sheet shape. The resin film211 is in close
contact with the front surface 203 of the workpiece 200
and the surfaces of the bunps 205 and is stuck to them

In the first enbodi nent, the resin layer 212 is



conposed of a liquid resin 214 (illustrated in FIG 1)
cured by being given an external stimulus and is stacked
on the resin film211l. The liquid resin 214 that
configures the resin layer 212 is an ultraviol et-curable
liquid resin cured by being irradiated with ultraviol et
as the external stinmulus. However, in the present
invention, the liquid resin 214 is not Iimted thereto
and may be a liquid resin cured by being heated, for
exanple. The liquid resin 214 is configured by ResiFl at
made by DI SCO Corporation or TEMPLOC nade by Denka
Conmpany Limted, for exanple.

The resin sheet 213 is conposed of a synthetic
resin (in the first enbodi nent, polyolefin (PO) through
which ultraviolet is transmtted and that is thin and has
flexibility, and is fornmed into a fil mshape. The resin
sheet 213 is stacked on the resin |ayer 212. The resin
| ayer 212 is configured through curing of the liquid
resin 214 stacked between the resin film 211 and the
resin sheet 213 by giving an external stinmulus to the
liquid resin 214. The conbined thickness of the
protective conponent 210 and the workpiece 200 is a
t hi ckness that is uniformacross the whole of the front
surface 203.

As illustrated in FIG 1, the protective conmponent
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form ng apparatus 1 according to the first enbodi nent

i ncl udes a chuck table 10, a tank 20, a resin supply unit
30, a pressing unit 50, a curing unit 60, a resin

I nspecting part 70, and an informng unit 103.

The chuck table 10 is formed into a circular disc
shape with a larger dianeter than the workpi ece 200 and
an upper surface 11 is flatly formed al ong the horizontal
direction. In the chuck table 10, the resin sheet 213
that has a larger dianeter than the workpi ece 200 and has
a circular plate shape is placed on the upper surface 11.
In the chuck table 10, plural suction holes connected to
a suction source that is not illustrated in the diagram
are opened in the upper surface 11. Through suction of
the suction holes by the suction source, the resin sheet
213 is sucked and held on the upper surface 11.
Furthernore, in the first enbodi nent, the chuck table 10
is conposed of a material having translucency, such as
gl ass.

The tank 20 stores the liquid resin 214. 1In the
first enbodinment, the tank 20 includes a first tank 21
and a second tank 23. The first tank 21 is a contai ner
that has an opening 22 nade at the upper part and
internally houses the liquid resin 214. The second tank

23 is a container that has an inflow port 24 made at the
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upper part and a di scharge port 25 nade at the |ower part
and internally houses the liquid resin 214.

The resin supply unit 30 supplies the liquid resin
214 fromthe tank 20 to a front surface 215 that is one
surface of the resin sheet 213 held by the chuck table
10. The resin supply unit 30 includes a pipe 31 and a
punp 40.

The pipe 31 includes a supply-side pipe 32 and a
di scharge-si de pi pe 33. The supply-side pipe 32 and the
di scharge-side pipe 33 are pipes that allowthe liquid
resin 214 to pass through the inside thereof and have a
cylindrical shape (in the first enbodi nent, circular
cylindrical shape). In the supply-side pipe 32, one end
connects to the opening 22 of the first tank 21 and the
ot her end connects to the inflow port 24 made at the
upper part of the second tank 23. The supply-side pipe 32
guides the liquid resin 214 in the first tank 21 into the
second tank 23.

In the discharge-side pipe 33, one end connects to
the di scharge port 25 of the second tank 23 and the ot her
end connects to a nozzle 34 that can face the upper
surface 11 of the chuck table 10. The di scharge-side pipe
33 guides the liquid resin 214 in the second tank 23 to

the nozzle 34. The nozzle 34 is set to be capabl e of
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novi ng, by a novenment nechanismthat is not illustrated
in the diagram between a resin supply position at which
the nozzle 34 is opposed to the center of the upper
surface 11 of the chuck table 10 al ong the vertica
direction and an evacuation position to which the nozzle
34 evacuates from above the upper surface 11 of the chuck
table 10. The nozzle 34 is positioned to the resin supply
position and supplies the liquid resin 214 onto the resin
sheet 213 held by the upper surface 11 of the chuck table
10.

The punp 40 supplies the liquid resin 214 fromthe
first tank 21 of the tank 20 onto the resin sheet 213
hel d by the upper surface 11 of the chuck table 10. The
punp 40 includes a first punp 41 and a second punp 42.

The first punp 41 is set on the supply-side pipe 32
and sends out the liquid resin 214 in the first tank 21
toward the second tank 23 through the supply-side pipe
32. The second punp 42 is set on the discharge-side pipe
33 and sends out the liquid resin 214 in the second tank
23 toward the nozzle 34 through the di scharge-side pipe
33.

As illustrated in FIG 4, the second punp 42
includes a cylinder 43, a first valve 44, a second val ve

45, and a piston unit 46. A space 431 is forned inside
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the cylinder 43, and the cylinder 43 includes an inflow
port 432 and a di scharge port 433 that connect to the
di scharge-side pipe 33. The inflow port 432 and the
di scharge port 433 are openings that allow the inside and
outside of the cylinder 43 to communicate with each other
and are opposed to each other in the first enbodinent. A
part of the discharge-side pipe 33 on the side of the
second tank 23 connects to the inflow port 432 and the
liquid resin 214 flows in fromthe second tank 23 into
the cylinder 43 through the inflow port 432. A part of
t he di scharge-side pipe 33 on the side of the nozzle 34
connects to the discharge port 433, and the discharge
port 433 discharges the liquid resin 214 in the cylinder
43 toward the nozzle 34.

The first valve 44 is an open-close valve that is
set at the inflow port 432 and opens and cl oses the
I nflow port 432. \When bei ng opened, the first valve 44
permts the liquid resin 214 to flowin fromthe second
tank 23 into the cylinder 43 through the inflow port 432.
When being closed, the first valve 44 restricts the
inflow of the liquid resin 214 fromthe second tank 23
into the cylinder 43 through the inflow port 432. In
addition, the first valve 44 restricts discharge of the

liquid resin 214 in the cylinder 43 to the side of the
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second tank 23 through the inflow port 432.

The second valve 45 is an open-close valve that is
set at the discharge port 433 and opens and cl oses the
di scharge port 433. Wen being opened, the second val ve
45 permts the liquid resin 214 in the cylinder 43 to be
di scharged toward the nozzle 34 through the discharge
port 433. Wen being closed, the second val ve 45
restricts the discharge of the liquid resin 214 in the
cylinder 43 toward the nozzle 34 through the discharge
port 433.

The piston unit 46 includes a piston 461 di sposed
nmovably in the cylinder 43 and a cylinder 462 for
driving. By noving in the cylinder 43, the piston 461
changes the volune of the space 431, i.e. the volune in
the cylinder 43. The piston 461 noves in the cylinder 43
between a cl ose position illustrated in FIG 4 at which
the piston 461 is close to the inflow port 432 and the
di scharge port 433 and a separate position at which the
pi ston 461 is nore separate fromthe inflow port 432 and
the di scharge port 433 than at the close position. At the
cl ose position, the piston 461 reduces the volune in the
cylinder 43. At the separate position, the piston 461
enl arges the volunme in the cylinder 43 conpared with at

the close position. The piston 461 is kept |iquid-tight
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with the inner surface of the cylinder 43.

The cylinder 462 for driving includes a cylinder
mai n body 463 and an extendi ng-contracting rod 464 that
can freely extend and contract fromthe cylinder main
body 463 and has a tip to which the piston 461 is
connected. The cylinder 462 for driving causes the piston
461 to nove between the close position and the separate
position by extending and contracting the extending-
contracting rod 464 fromthe cylinder main body 463. In
the first enbodi ment, the cylinder 462 for driving
positions the piston 461 to the close position by
extendi ng the extendi ng-contracting rod 464 fromthe
cylinder main body 463 and positions the piston 461 to
the separate position by contracting the extending-
contracting rod 464 toward the cylinder nmain body 463.

The second punp 42 cl oses the second val ve 45 and
opens the first valve 44 in the state in which the piston
461 is |l ocated at the close position through extension of
t he extendi ng-contracting rod 464 by the cylinder 462 for
driving. Then, the cylinder 462 for driving contracts the
ext endi ng-contracting rod 464 and noves the piston 461
toward the separate position to take in the liquid resin
214 into the cylinder 43 through the inflow port 432. The

second punp 42 closes the first valve 44 and opens the
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second valve 45 in the state in which the piston 461 is
| ocated at the separate position through contraction of
t he extendi ng-contracting rod 464 by the cylinder 462 for
driving. Then, the cylinder 462 for driving extends the
ext endi ng-contracting rod 464 and noves the piston 461
toward the close position to send out the liquid resin
214 in the cylinder 43 toward the nozzle 34 through the
di scharge port 433.

The pressing unit 50 causes the front surface 203
of the workpiece 200 to face the liquid resin 214
supplied to the front surface 215 of the resin sheet 213
hel d by the chuck table 10 and presses the workpiece 200
against the liquid resin 214. The pressing unit 50
i ncl udes a hol di ng conponent 51, a rising-|lowering
conmponent 52 attached to the hol ding conponent 51, and a
feed unit 53.

The hol di ng conponent 51 is formed into a circular
di sc shape with a |arger dianeter than the workpi ece 200
and a lower surface 511 is flatly fornmed al ong the
hori zontal direction. |In the holding conponent 51, plura
suction holes connected to a suction source that is not
illustrated in the diagram are opened in the | ower
surface 511. Through suction of the suction holes by the

suction source, the workpiece 200 is sucked and held on
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the | ower surface 511. In the first enbodi nent, the
hol di ng conponent 51 sucks and hol ds, on the | ower
surface 511, an annular franme 216 and the back surface
207 of the workpiece 200 for which the resin film 211
that has the outer circunferential edge to which the
annul ar frame 216 is stuck and has a | arger dianeter than
the workpiece 200 is in close contact with the front
surface 203 and the surfaces of the bunps 205 without a
gap.

The rising-lowering conponent 52 is fixed to the
upper surface of the hol ding conponent 51, or the like.
The feed unit 53 includes a ball screw 54 that is
di sposed in parallel to the vertical direction and is set
rotatably around the axial center and is screwed to a
screw hol e of the rising-lowering conponent 52, and a
notor 55 that is attached to the apparatus nmai n body that
is not illustrated in the diagramand rotates the bal
screw 54 around the axial center to raise and | ower the
hol di ng conponent 51 along the vertical direction. The
feed unit 53 also includes a well-known guide rail that
is not illustrated in the diagramand is attached to the
apparatus main body and supports the rising-Iowering
conmponent 52 novably in the vertical Z-axis direction,

and a notor control part 56 that controls power supplied
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to the notor 55. The notor control part 56 is what is
called a notor driver that controls the power supplied to
the notor 55 in accordance with a control signal froma
control unit 100 of the resin inspecting part 70. The
notor control part 56 is configured by a dedicated
processing circuit (hardware) such as a single circuit, a
conposite circuit, a programmed processor, or a parallel-
progranmmed processor.

The pressing unit 50 sucks and hol ds the workpiece
200 on the | ower surface 511 of the hol di ng conponent 51,
and the feed unit 53 rotates the ball screw 54 around the
axial center. Thereby, the pressing unit 50 presses the
wor kpi ece 200 hel d on the hol di ng conponent 51 agai nst
the liquid resin 214 supplied to the front surface 215 of
the resin sheet 213 held by the chuck table 10.

The curing unit 60 gives an external stimulus to
the liquid resin 214 pressed by the pressing unit 50 and
cures the liquid resin 214. In the first enbodi nent, the
curing unit 60 is an ultraviolet irradiation |anp that
irradiates the liquid resin 214 with ultraviolet that is
the external stinmulus and is installed in the chuck table
10.

The resin inspecting part 70 senses change in the

viscosity in association wth change in the quality
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regarding the liquid resin 214 that the resin supply unit
30 supplies to the front surface 215 of the resin sheet
213 held by the chuck table 10. The resin inspecting part
70 includes a nmeasurenent unit 71 and the control unit
100.

The nmeasurenent unit 71 is a flowreter that
measures the flowrate of the liquid resin 214 that fl ows
in the discharge-side pipe 33 of the pipe 31 and is
supplied to the nozzle 34 by the second punp 42 of the
punp 40. In the first enbodi nent, the neasurenent unit 71
is set at a position closer to the nozzle 34 than the
second punp 42 on the di scharge-side pipe 33. The
measurenent unit 71 neasure the flowrate of the liquid
resin 214 and outputs the nmeasurenent value to the
control unit 100. The neasurenent unit 71 is configured
by an el ectromagnetic fl owreter, Karnman vortex flowneter,
inpeller floweter, float flowreter, or thernal
fl owmret er.

The control unit 100 stores, in advance, an
al | onabl e range of the flowrate of the liquid resin 214
that flows in the discharge-side pipe 33 of the pipe 31
and is supplied to the nozzle 34 by the second punp 42.
The all owabl e range is a range set in advance and is such

a range of the flowrate of the liquid resin 214 fl ow ng
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in the discharge-side pipe 33 that the whole of the

wor kpi ece 200 can be coated by the liquid resin 214 with
a desired thickness when the workpi ece 200 is pressed by
the pressing unit 50.

The control unit 100 infornms the operator that the
measur enent val ue of the neasurenent unit 71 is outside
the all owabl e range by the informng unit 103 that
transm ts informati on when the neasurenent value is
outsi de the all owable range. The control unit 100
det erm nes whet her or not the neasurenent val ue of the
measurenent unit 71 is outside the allowabl e range. Wen
t he nmeasurenent val ue of the neasurenent unit 71 is
outsi de the all owabl e range, the control unit 100 causes
the informng unit 103 to operate to informthe operator
that the neasurenent value is outside the allowable
range.

Furthernore, the control unit 100 controls each of
the constituent elenents that configure the protective
conponent form ng apparatus 1 and causes the protective
conmponent form ng apparatus 1 to execute protective
conponent form ng operation to formthe protective
conmponent 210 on the side of the front surface 203 of the
wor kpi ece 200. The control unit 100 is a conputer that

has an arithnetic processing device having a

21



m croprocessor like a central processing unit (CPU), a
storing device having a nenory |like a read only nenory
(ROVM or random access nenory (RAM, and an input - out put
i nterface device and can execute a conputer program

The arithmetic processing device of the contro
unit 100 executes a conputer program stored in the ROM on
the RAM and generates a control signal for controlling
the protective conponent form ng apparatus 1. The
arithmetic processing device of the control unit 100
out puts the generated control signal to each of the
constituent elenments of the protective conponent form ng
apparatus 1 through the input-output interface device.

Moreover, the control unit 100 is connected to a
di splay unit 101 configured by a liquid crystal display
device or the |ike that displays the state of processing
operation, an image, and so forth, an input unit 102 used
when an operator registers information on the contents of
processing and so forth, and the informng unit 103. The
I nput unit 102 is configured by at |east one of a touch
panel disposed in the display unit 101, a keyboard, and
so forth. The informng unit 103 transmts information to
an operator and infornms the operator by emtting at |east
one of sound and light. Furthernore, in the present

i nvention, the informng unit 103 may transmt
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i nformati on by wired comruni cati on neans or wrel ess
communi cation neans and notifies an operator of the

i nformati on through el ectroni c equi pnment such as a server
or a termnal.

In the protective conponent form ng apparatus 1
with the above-described configuration, the control unit
100 controls each of the constituent elenents and
executes the protective conmponent form ng operation to
formthe protective conponent 210. In the protective
conmponent form ng operation, the protective conmponent
form ng apparatus 1 positions the nozzle 34 of the resin
supply unit 30 to the evacuation position and causes the
first punp 41 to operate to supply the liquid resin 214
fromthe first tank 21 to the second tank 23 and store
the liquid resin 214 in the second tank 23. In the
protective conponent form ng operation, the protective
conponent form ng apparatus 1 sucks and holds the resin
sheet 213 on the upper surface 11 of the chuck table 10
and sucks and hol ds the side of the back surface 207 of
t he wor kpi ece 200 and the annular frane 216 on the | ower
surface 511 of the hol di ng conponent 51 separate fromthe
chuck table 10.

In the protective conponent form ng operation, the

protective conponent form ng apparatus 1 positions the
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nozzle 34 of the resin supply unit 30 to the resin supply
position and causes the second punp 42 and so forth to
operate and so forth to supply a predeterm ned anount of
the liquid resin 214 in the second tank 23 fromthe
nozzle 34 to the front surface 215 of the resin sheet

213. In the protective conponent form ng operation, in
the protective conponent form ng apparatus 1, the
measurenent unit 71 neasures the flowrate of the liquid
resin 214 that flows in the discharge-side pipe 33 by the
second punp 42 and the control unit 100 determ nes

whet her or not the neasurenent value is outside the

al | owabl e range.

In the protective conponent form ng operation, when
the control unit 100 determ nes that the nmeasurenent
value is outside the all owabl e range, the protective
conponent form ng apparatus 1 causes the informng unit
103 to operate to informthe operator that the
nmeasur enent value is outside the allowable range by the
informng unit 103, and then stops the protective
conmponent form ng operation. In the protective conmponent
form ng operation, when the control unit 100 determ nes
that the nmeasurenent value is not outside the all owable
range, the protective conponent form ng apparatus 1

positions the nozzle 34 of the resin supply unit 30 to
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the evacuation position and | owers, by the pressing unit
50, the workpi ece 200 sucked and held on the hol di ng
conmponent 51 to a position with which the thickness of
the protective conponent 210 becones a desired thickness.

Ther eupon, the side of the front surface 203 of the
wor kpi ece 200 gets contact with the liquid resin 214 on
the front surface 215 of the resin sheet 213 with the
interposition of the resin film211, and the liquid resin
214 i s pushed and spread toward the outer circunference
of the resin sheet 213 in association with the | owering
of the workpi ece 200. Then, when the workpi ece 200 | owers
to the position wth which the thickness of the
protective conponent 210 becones the desired thickness as
illustrated in FIG 5, the liquid resin 214 gets cl ose
contact with the resin sheet 213 and the resin film 211
and coats the whole of the front surface 203 of the
wor kpi ece 200 with the interposition of the resin film
211.

In the protective conponent form ng operation, the
protective conponent form ng apparatus 1 stops the
wor kpi ece 200 at the position with which the thickness of
the protective conponent 210 becones the desired
t hi ckness and causes the curing unit 60 to operate to

irradiate the liquid resin 214 between the resin sheet
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213 and the resin film211 with ultraviolet fromthe
curing unit 60 for a predetermned tinme. The protective
conmponent form ng apparatus 1 cures the liquid resin 214
and forns the protective conponent 210 with the desired

t hi ckness on the front surface 203 of the workpiece 200.
The protective conponent form ng apparatus 1 stops the
suction hol ding by the hol di ng conponent 51. Thereupon,
the chuck table 10 sucks and hol ds the workpi ece 200 with
the interposition of the resin sheet 213. The protective
conmponent form ng apparatus 1 raises the hol ding
conmponent 51 by the pressing unit 50 and ends the
protective conponent form ng operation.

The protective conponent form ng apparatus 1
according to the first enbodi nent descri bed above
nmeasures the flowrate of the liquid resin 214 in the
pi pe 31, which varies due to change in the viscosity of
the liquid resin 214, by the nmeasurenent unit 71 of the
resin inspecting part 70. When the neasurenent value is
outsi de the all owabl e range, the protective conmponent
form ng apparatus 1 inforns that by the informng unit
103. This allows the protective conponent form ng
apparatus 1 to suppress accidental use of the liquid
resin 214 that has deteriorated (changed). As a result,

the protective conponent form ng apparatus 1 provides an
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effect that trouble at the tine of stacking of the
protective conponent 210 configured through stacking the
liquid resin 214 can be suppressed.

[ Second Enbodi nent ]

A protective conponent form ng apparatus accordi ng
to a second enbodi ment will be described on the basis of
a drawving. FIG 6 is a partial sectional side view
schematically illustrating a configuration exanple of the
protective conponent form ng apparatus according to the
second enbodi nent. The sanme part as that of the first
enbodi nent is given the sane nuneral in FIG 6 and
description thereof is omtted.

A protective conponent form ng apparatus 1
according to the second enbodinent is the sane as the
first enbodi ment except that a resin inspecting part 70-2
Is different fromthe first enbodinent. The resin
I nspecting part 70-2 of the protective conmponent form ng
apparatus 1 according to the second enbodi nent includes a
measurenent unit 71-2 and the control unit 100 as
illustrated in FIG 6.

The resin inspecting part 70-2 nmeasures the |oad
applied to the pressing unit 50 when the pressing unit 50
| owers the workpi ece 200 held on the hol di ng conponent 51

and presses the liquid resin 214 by the workpiece 200. In
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t he second enbodi nent, the neasurenent unit 71-2 is a
strain gauge that is attached to the rising-Ilowering
conmponent 52 and neasures strain according to the above-
described load. In the present invention, the object to
whi ch the nmeasurenent unit 71-2 is attached is not
limted to the rising-lowering conponent 52. The
measurenent unit 71-2 neasures strain when the pressing
unit 50 | owers the workpiece 200 held on the hol ding
conmponent 51 and presses the liquid resin 214 by the

wor kpi ece 200, and out puts the neasurenent result to the
control unit 100.

The control unit 100 cal culates the |oad applied to
the pressing unit 50 fromthe strain that is the
nmeasurenent result by the neasurenent unit 71-2, and
det erm nes whether or not the calculated |load that is the
measur enent value is outside an all owabl e range of the
| oad stored in advance (range of the load in which the
liquid resin 214 can coat the whole of the workpiece 200
with a desired thickness when the workpiece 200 is
pressed by the pressing unit 50). Wen the cal cul ated
|l oad that is the measurenment value is outside the
al | onabl e range, the control unit 100 causes the
informng unit 103 to operate to informthe operator that

the nmeasurenent value is outside the allowabl e range by
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the inform ng unit 103.

The protective conponent form ng apparatus 1
according to the second enbodi nent nmeasures the | oad
applied to the pressing unit 50, which varies due to
change in the viscosity of the liquid resin 214, by the
resin inspecting part 70-2. Wen the neasurenent value is
outsi de the all owabl e range, the protective conponent
form ng apparatus 1 inforns that by the informng unit
103. Therefore, accidental use of the liquid resin 214
that has deteriorated (changed) can be suppressed. As a
result, simlarly to the first enbodi nent, the protective
conponent form ng apparatus 1 provides an effect that
trouble at the tine of stacking of the protective
conmponent 210 configured through stacking the liquid
resin 214 can be suppressed.

Furthernore, in the present invention, the resin
I nspecting part 70-2 may cal cul ate and neasure the | oad
applied to the pressing unit 50 fromthe | oad current
val ue of the notor 55 when the hol ding conponent 51 is
| onered at a constant speed.

The present invention is not [imted to the details
of the above described preferred enbodi nents. The scope
of the invention is defined by the appended cl ai mand al

changes and nodifications as fall within the equival ence
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of the scope of the claimare therefore to be enbraced by

the i nventi on.
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VWHAT IS CLAIMED | S:

1. A protective conponent form ng apparatus that
forms a layer of a resin with a desired thickness on one
surface of a pl ate-shaped workpi ece, the protective
conponent form ng apparatus conpri sing:

a chuck table that holds the workpiece with
I nterposition of a sheet;

a tank that stores a liquid resin cured by an
external stinul us;

a resin supply unit having a punp and a pipe that
supply the liquid resin fromthe tank to the sheet held
by the chuck table;

a pressing unit that causes the one surface of the
wor kpi ece to face the liquid resin supplied to one
surface of the sheet held by the chuck table and presses
t he wor kpi ece;

a curing unit that gives the external stinmulus to
the liquid resin pressed by the pressing unit and cures
the liquid resin;

a resin inspecting part that senses change in
viscosity of the liquid resin in association with change
inquality of the liquid resin; and

an informng unit that transmts infornmation to an

operator, wherein
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the resin inspecting part neasures a flow rate of
the liquid resin that flows in the pipe by the punp or a
| oad applied to the pressing unit that presses the |iquid
resin, and

when a neasurenent value is outside an all owable
range set in advance, the resin inspecting part inforns
that the neasurenent value is outside the all owabl e range

by the inform ng unit.
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