PROTECTI VE FI LM FORM NG APPARATUS

BACKGROUND CF THE | NVENTI ON

Field of the Invention

The present invention relates to a protective film
form ng apparatus that coats the upper surface of a wafer
with a protective film

Description of the Related Art

I n abl ation processing that divides a wafer having
devices formed in regions divided by planned dividing
lines by irradiating the wafer with a pul sed | aser beam
of a wavel ength absorbabl e by the wafer along the planned
dividing Iines of the wafer, the devices are protected by
formng a water-soluble protective filmon the upper
surface of the wafer before the irradiation with the
| aser beamin order to prevent debris generated, when the
wafer is nelted by the irradiation with the |aser beam
from adhering to the devices. In addition, after the
irradiation with the |aser beam the water-soluble
protective filmis renoved together with the debris
adhering to the water-soluble protective film by
supplying water to the water-soluble protective film

At a tinme of formation of the water-soluble

protective filmon the upper surface of the wafer, a work



set is forned by affixing a | ower surface of the wafer to
an adhesi ve surface of an adhesive tape affixed to a ring
frame having an opening portion in a center thereof such
that the adhesive tape closes the opening portion, and
the wafer is supported by the ring frame. Then, an
appropriate amount of water-soluble liquid resinis
dr opped onto the wafer, and the water-soluble liquid
resin is spread and dried by spin rotation of the work
set. The upper surface of the wafer is thereby coated
with the water-soluble protective film

When the upper surface of the wafer is thus coated
with the water-soluble liquid resin by the spin rotation
of the work set, the water-soluble resin adheres also to
t he upper surface of the ring frane. Then, when the resin
adheres to the upper surface of the ring frame, the
wat er - sol ubl e resin nmay have an adhesive force by
absorbing noisture in the air, for exanple. Therefore,
when conveying neans is to suck and convey the ring frane,
the ring frame sticks to a pad of the conveyi ng neans due
to the adhesive force of the water-soluble resin, and the
ring frame cannot be separated fromthe pad. Accordingly,
renoval of the water-soluble resin by splashing water to
the water-soluble resin adhering to the ring frane has

been proposed (see for exanpl e Japanese Patent Lai d-Open



No. 2017-092379).

SUMVARY OF THE | NVENTI ON

However, the invention described in Japanese Patent
Lai d- Open No. 2017-092379 spl ashes water to the ring
frame after coating the wafer with the protective film
and drying the protective film dissolves the resin
adhering to the ring frame by retaining the water, and
renoves the resin fromthe ring frane by jetting air. The
renoval of the resin thus takes tine.

Accordingly, it is an object of the present
invention to provide a protective filmform ng apparatus
that can renove a resin adhering to the upper surface of
aring frane efficiently in a case where a protective
filmis formed on the upper surface of a wafer supported
by the ring frane via a tape.

In accordance wth an aspect of the present
i nvention, there is provided a protective filmformng
apparatus for formng a water-soluble protective filmon
an upper surface of a wafer, the protective filmform ng
apparatus including: a holding table that retains a work
set formed by affixing the wafer to a tape that is
affixed to a ring frame so as to close an opening of the

ring frame; rotating neans rotating the holding table



about a center of a holding surface of the hol ding table;
and suppl yi ng neans supplying a water-soluble resin to
t he upper surface of the wafer held by the hol ding tabl e;
the supplying neans including a resin nozzle that
supplies the water-soluble resin to a center of the upper
surface of the wafer of the work set held by the hol ding
table, a water nozzle that supplies water to an upper
surface of the ring frane of the work set held by the
hol ding table, and an air nozzle that supplies air to the
upper surface of the ring franme of the work set held by
the holding table, the resin nozzle, the water nozzle,
and the air nozzle being disposed on an armextending in
a direction of the holding surface of the holding table,
and the air nozzle being di sposed downstream of the water
nozzle in a direction of rotation of the holding table.
According to the protective filmform ng apparat us
I n accordance with the present invention, when the water-
soluble protective filmis forned on the upper surface of
the wafer, the upper surface of the ring franme can al so
be cleaned efficiently. Hence, according to the present
I nvention, the water-soluble resinis not |eft on the
upper surface of the ring frane, and when the work set
havi ng the water-sol uble protective filmforned thereon

I's conveyed to a processing table by conveying neans, for
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exanpl e, the water-soluble resin does not adhere to the
conveyi ng neans.

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 foll ow ng description and appended claimw th
reference to the attached drawi ngs depicting a preferred

enbodi nent of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1 is a perspective view depicting a
configuration of a processing apparatus and a protective
filmform ng apparat us;

FIG 2 is an enlarged perspective view depicting a
configuration of the protective filmform ng apparat us;

FIG 3 is a plan view depicting a state in which
supplying neans is positioned at a supply position;

FIG 4 is a plan view depicting a state in which
the supplying nmeans is positioned at a standby position;

FIG 5 is a plan view depicting a state in which a
nodi fication of the supplying nmeans is positioned at a
resin supply position;

FIG 6 is a plan view depicting a state in which



the nodification of the supplying nmeans is positioned at
a ring frane cl eaning position; and

FIG 7 is a plan view depicting a state in which
the nodification of the supplying nmeans is positioned at

a standby position.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT
A wafer Wdepicted in FIG 1 is an exanple of a

wor kpi ece having a substrate in the shape of a circul ar
plate. A device Dis fornmed in each of regi ons denarcated
by the planned dividing lines Sin a lattice formon an
upper surface of the wafer W In order to support the
wafer Wby a ring franme F having a center thereof opened,
atape Tis affixed to a |ower surface of the ring frane
F so as to close an opening of the ring frame F. The
wafer Wis affixed to the tape T exposed fromthe opening
part of the ring frane F, and the upper surface of the
waf er Wis exposed facing upward. A work set W5
supporting the wafer Wvia the tape T affixed so as to
cl ose the opening of the ring frame F is thus forned. The
wafer Wis conveyed in the formof the work set W to a
processi ng apparatus 1, and the formation of a protective
filmand | aser processing are performed on the upper

surface of the wafer W



The processing apparatus 1 includes: an apparatus
base 10; and a colum 11 erected on a rear side in a Y-
axis direction of the apparatus base 10. In addition, the
processing apparatus 1 includes: a protective film
form ng apparatus 2 according to the present invention,
the protective filmform ng apparatus 2 being di sposed on
a front side in an X-axis direction of the apparatus base
10 so as to adjoin the colum 11; a processing table 12
having a hol ding surface 12a that sucks and hol ds the
waf er W processing feeding neans 14 for processing-
feeding the processing table 12 in a processing feed
direction (X-axis direction); indexing feeding neans 15
for indexing-feeding the processing table 12 in an
i ndexing feed direction (Y-axis direction); conveying
nmeans 16 for conveying the wafer Wbetween the processing
table 12 and the protective filmformng apparatus 2;
| aser processing nmeans 17 for irradiating the wafer W
constituting the work set Ws with a | aser beam and
control neans 18 for controlling various driving
mechani sns.

The protective filmform ng apparatus 2 has a
tubul ar processi ng chanber 200. The protective film
form ng apparatus 2 includes: a holding table 20 that

hol ds the work set W5, rotating nmeans 21 for rotating the



hol di ng tabl e 20 about the center of a hol ding surface
20a of the holding table 20; frane hol ding neans 22 for
hol ding the ring frane F, the frane hol di ng neans 22
bei ng di sposed on an outer circunferential side of the
hol di ng tabl e 20; and supplying neans 23 for supplying a
wat er - sol uble resin to the upper surface of the wafer W
hel d by the hol ding table 20.

An upper surface of the holding table 20
constitutes the holding surface 20a that sucks and hol ds
the wafer W The rotating nmeans 21 has a notor not
depicted in the figure. The holding table 20 can be
rotated at a predeterm ned rotational speed by driving of
the notor. A plurality of frane hol ding neans 22, four in
the exanple depicted in the figure, for holding the ring
frame F are di sposed on the outer circunferential side of
the hol ding table 20. The frane hol ding neans 22 incl udes
a frame nounting base 220 on which the ring frane Fis
nounted and a clanp portion 221 that clanps the ring
frame F nounted on the frane nounting base 220.

As depicted in FIG 2, the supplying neans 23
i ncludes: a resin nozzle 24 that supplies the water-
soluble resin to the center of the upper surface of the
waf er Wof the work set W5 held by the holding table 20;

a water nozzle 25 that supplies water to the upper



surface of the ring frane F of the work set W5 held by
the holding table 20; and an air nozzle 26 that supplies
air to the upper surface of the ring frane F of the work
set W5 held by the holding table 20. The resin nozzle 24,
the water nozzle 25, and the air nozzle 26 are di sposed
on an arm 27 that extends in a direction of the holding
surface of the holding table 20.

The arm 27 illustrated in the present enbodinment is
configured to include a first arm27a and a second arm
27b shorter than the first arm27a. A flow passage in
which a fluid flows is formed within the first arm 27a
and the second arm 27b. The first arm27a is formed so as
to have a length such that an end of the first arm27a is
positioned to a central side of the holding table 20. The
end of the first arm27a is bent downward. The resin
nozzle 24 is attached to the end of the first arm27a. A
resin supply source is connected to the resin nozzle 24.

The second arm 27b is forned so as to have a | ength
such that an end of the second arm 27b is positioned on
the outer circunferential side of the holding table 20.
The end of the second arm 27b is bent downward. The water
nozzle 25 is attached to the end of the second arm 27b. A
wat er supply source is connected to the water nozzle 25.

The air nozzle 26 is disposed on a |lateral side of the



first arm27a which lateral side is opposite fromthe
side where the water nozzle 25 is disposed. A plurality
of injection ports 260 depicted in FIG 3 are forned in
the air nozzle 26 so as to be aligned on a straight |ine.
An air supply source is connected to the air nozzle 26.
A rotary shaft 28 having an axis in a vertica
direction is connected to another end of the arm27. A
not or capable of nornmal rotation and reverse rotation is
connected to the rotary shaft 28. Wen the rotary shaft
28 is rotated by driving of the notor, the arm 27 turns
in a horizontal direction above the wafer Wheld on the
hol ding table 20, so that the resin nozzle 24, the water
nozzl e 25, and the air nozzle 26 can be noved
simul taneously. Thus, the resin nozzle 24 can be radially
noved in a reciprocating manner in a radial region from
an outer peripheral edge of the work set W5 held on the
hol ding table 20 to a central part of the wafer W and
the water nozzle 25 and the air nozzle 26 can be noved
radially in a reciprocating manner on an upward side of
the ring frame F of the work set W5 held on the hol ding
table 20. The supplying neans 23 can nove the resin
nozzle 24, the water nozzle 25, and the air nozzle 26 by
one driving source to a desired position w thout causing

the resin nozzle 24, the water nozzle 25, and the air
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nozzle 26 to interfere with each other.

In addition, the supplying neans 23 has the air
nozzl e 26 di sposed downstream of the water nozzle 25 in a
rotational direction of the holding table 20. Therefore,
when the water-sol uble resin adhering to the upper
surface of the ring frane Fis to be renoved, an air is
supplied fromthe air nozzle 26 to the upper surface of
the ring frame F while a cleaning water is supplied from
the water nozzle 25 to the upper surface of the ring
frame F. The cleaning water flowi ng to the downstream
side in the rotational direction of the holding table 20
can be thereby blown off to the outside of the ring frame
F by the air. Thus, the supplying neans 23 can forma
wat er - sol ubl e protective filmon the upper surface of the
waf er W and sinul taneously di ssolve and renove the
wat er - sol ubl e resin adhering to the upper surface of the
ring frame F by the cleaning water. C eaning efficiency
I's consequently inproved.

The conveyi ng neans 16 depicted in FIG 1 includes:
a holding part 160 that holds the work set W5, a bal
screw 161 that extends in the X-axis direction; a notor
162 that is connected to one end of the ball screw 161; a
pair of guide rails 163 that extend in parallel with the

ball screw 161; and a noving part 164 that can nove in
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the X-axis direction while supporting the holding part
160. The pair of guide rails 163 is in sliding contact
with the noving part 164. The ball screw 161 is screwed
into a nut formed in a central portion of the noving part
164. Rotation of the ball screw 161 driven by the notor
162 in a state in which the holding part 160 hol ds the
work set W5 noves the noving part 164 in the X-axis
direction along the guide rails 163, so that the work set
WS can be conveyed between the processing table 12 and
the holding table 20. A plurality of frane hol di ng neans
13 for holding the ring frane F are di sposed on an outer
circunferential side of the processing table 12. The
frame hol di ng means 13 include a frame nounting base 130
on which the ring frame F is nounted and a clanp portion
131 that clanps the ring frame F nounted on the frane
nmounti ng base 130.

The processing feeding neans 14 includes: a bal
screw 140 that extends in the X-axis direction; a notor
141 that is connected to one end of the ball screw 140; a
pair of guide rails 142 that extend in parallel with the
bal |l screw 140; and an X-axis base 143 that can nove in
the X-axis direction. The processing table 12 is
supported on one surface of the X-axis base 143. The pair

of guide rails 142 is in sliding contact with another
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surface of the X-axis base 143. The ball screw 140 is
screwed into a nut fornmed in a central portion of the X-
axi s base 143. Rotation of the ball screw 140 driven by
the notor 141 noves the X-axis base 143 in the X-axis
direction along the guide rails 142, so that the
processing table 12 can be processing-fed in the X-axis
di rection.

The i ndexi ng feeding neans 15 includes: a bal
screw 150 that extends in the Y-axis direction; a notor
151 that is connected to one end of the ball screw 150; a
pair of guide rails 152 that extend in parallel with the
ball screw 150; and a Y-axis base 153 that can nove in
the Y-axis direction. The processing table 12 is
supported on one surface of the Y-axis base 153 via the
processi ng feeding nmeans 14. The pair of guide rails 152
is in sliding contact with another surface of the Y-axis
base 153. The ball screw 150 is screwed into a nut forned
in a central portion of the Y-axis base 153. Rotation of
the ball screw 150 driven by the notor 151 noves the Y-
axis base 153 in the Y-axis direction along the guide
rails 152, so that the processing table 12 can be
i ndexing-fed in the Y-axis direction.

The | aser processing neans 17 includes: a casing

170 that extends in the Y-axis direction; and a
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processi ng head 171 that is disposed on an end of the
casing 170. An oscillator that oscillates a | aser beam of
a wavel ength absorbable by the water-soluble resinis
housed within the casing 170. A condensing |ens (not

depi cted) for condensing the | aser beamoscillated from
the oscillator is included within the processing head 171.

The control neans 18 includes a Central Processing
Unit (CPU) and a storage el enment such as a nenory or the
l'ike. The control neans 18 can for exanple perform
control such that fluids are jetted fromthe resin nozzle
24, the water nozzle 25, and the air nozzle 26 of the
supplying neans 23 at the sane tinme. The control neans 18
can al so performcontrol such that the resin nozzle 24
jets the fluid in different timng than the water nozzle
25 and the air nozzle 26 jet the fluids. In addition, the
menory of the control neans 18 stores conditions for
formng the water-soluble protective film |Iaser
processi ng conditions, information on the wafer Was a
processing target, and the |ike.

An exanpl e of operation of the protective film
formng apparatus 2 will next be described in detail. The
work set W5 is prepared, and then a protective filmis
formed on the upper surface of the wafer Wbhefore | aser

processing neans 7 perforns | aser processing on the upper
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surface of the wafer W First, as depicted in FIG 1, the
work set W5 is nounted on the holding table 20, the wafer
Wis sucked and held on the hol ding surface 20a by
actuating a suction source not depicted in the figure,

and the ring frane F is held by the frame hol di ng neans
22.

As depicted in FIG 2, when the rotary shaft 28 is
rotated in, for exanple, a counterclockw se direction by
the notor, the arm 27 turns in the horizontal direction
with respect to the holding surface 20a of the hol ding
tabl e 20, and noves the supplying nmeans 23 from a standby
position SP to a supply position P1, as depicted in FIG
3. The standby position SP is a position at which the
resin nozzle 24, the water nozzle 25, and the air nozzle
26 are each retracted froman upward side of the work set
WE. The supply position P1 is a position at which the
resin nozzle 24 is positioned above the center of the
wafer W and the water nozzle 25 and the air nozzle 26
are positioned above the ring franme F.

When the holding table 20 is rotated by the
rotating neans 21 depicted in FIG 2, the work set Wo is
rotated in the direction of an arrow A, for exanple. The
resin nozzle 24 drops a predeterm ned anount of water-

sol uble resin to the upper surface of the wafer Wto coat
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t he upper surface of the wafer Wwith the predeterm ned
amount of water-soluble resin. A water-soluble liquid
resin such for exanple as PVP (pol yvinyl pyrrolidone), PVA
(pol yvinyl alcohol), or the like is used as the water-
soluble resin. Then, a centrifugal force occurring on the
hol di ng table 20 causes the water-soluble resin to flow
fromthe center of the wafer Wto the outer periphera
edge of the wafer W and spread over the entire upper
surface of the wafer W

The suppl ying neans 23 fornms a water-sol uble
protective filmon the upper surface of the wafer W hy
coating the upper surface of the wafer Wwith the
predet erm ned anount of water-soluble resin fromthe
resin nozzle 24, and at the sanme tine, the supplying
nmeans 23 supplies a cleaning water fromthe water nozzle
25 to the upper surface of the ring frame F and jets an
air fromthe plurality of injection ports 260 of the air
nozzle 26 to the upper surface of the ring frame F. Thus,
even when the water-sol uble resin adheres to the upper
surface of the ring frane F, the cl eaning water renoves
the water-soluble resin, and the centrifugal force
generated by the rotation of the holding table 20 and the
air blow off the cleaning water including the water-

soluble resin to the outside of the ring frame F.
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After a desired water-soluble protective filmis
formed so as to cover the entire upper surface of the
wafer W the rotary shaft 28 is rotated cl ockwi se, for
exanple, by the notor, as depicted in FIG 4, and thereby
the arm 27 turns in the horizontal direction with respect
to the holding surface 20a of the holding table 20 and
noves the supplying neans 23 fromthe supply position Pl
to the standby position SP. Thereafter, the conveying
means 16 depicted in FIG 1 conveys the work set Ws to
the processing table 12, and the | aser processing neans
17 perforns predeterm ned | aser processing on the upper
surface of the wafer W

Thus, in the protective filmform ng apparatus 2
according to the present invention, the supplying nmeans
23 includes: the resin nozzle 24 that supplies the water-
soluble resin to the center of the upper surface of the
waf er Wof the work set WS held by the holding table 20;
the water nozzle 25 that supplies water to the upper
surface of the ring frane F of the work set W5 held by
the holding table 20; and the air nozzle 26 that supplies
air to the upper surface of the ring frane F of the work
set W5 held by the holding table 20. The resin nozzle 24,
the water nozzle 25, and the air nozzle 26 are di sposed

on the arm 27 extending in the direction of the holding
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surface of the holding table 20. The air nozzle 26 is

di sposed downstream of the water nozzle 25 in the
rotational direction of the holding table 20. Therefore,
when the water-sol uble protective filmis formed on the
upper surface of the wafer W the upper surface of the
ring frame F can al so be cleaned efficiently. Hence, the
wat er-sol uble resin is not left on the upper surface of
the ring frame F. Then, when the conveyi ng neans 16
conveys the work set W5 on which the water-sol uble
protective filmis forned to the processing table 12, the
wat er - sol ubl e resin does not adhere to the conveying
means 16.

Wil e the above-descri bed supplying nmeans 23 has a
configuration suitable for sinultaneously performng
protective filmformation on the upper surface of the
wafer Wand the cleaning of the ring frame F, the
supplying neans 23 is not limted to such a configuration.
For exanpl e, supplying nmeans 23A depicted in FIG 5 is a
nodi fi cati on of the above-described supplyi ng neans 23,
and is configured to be able to performprotective film
formation and frane cl eaning separately from each other
As with the supplying neans 23, the supplying neans 23A
includes a resin nozzle 24a, a water nozzle 25a, and an

air nozzle 26a. The resin nozzle 24a, the water nozzle
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25a, and the air nozzle 26a are di sposed on an arm 29
that extends in the direction of the holding surface of
t he hol ding tabl e 20.

FIl ow passages in which fluids flow are forned
wthin the arm29. The arm29 is fornmed so as to have a
| ength such that an end of the arm29 is positioned to
the central side of the holding table 20. The resin
nozzl e 24a is disposed on the end of the arm 29. The
wat er nozzle 25a is disposed on the end of the arm 29 on
an opposite side fromthe side where the resin nozzle 24a
is disposed. The air nozzle 26a is disposed on the water
nozzl e 25a side and on a |ateral side of the arm29. As
in the above-descri bed supplying neans 23, a rotary shaft
28a having an axis in the vertical direction is connected
to another end of the arm29. A notor (not depicted)
capabl e of normal rotation and reverse rotation is
connected to the rotary shaft 28a.

The suppl yi ng neans 23A can be noved to each of a
resin supply position P2, a ring frane cl eaning position
P3, and a standby position SP. The resin supply position
P2 is a position at which the resin nozzle 24a is
positi oned above the center of the wafer W The ring
frame cleaning position P3 is a position at which the

wat er nozzl e 25a and the air nozzle 26a are positioned
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above the ring franme F.

When a protective filmis to be forned on the upper
surface of the wafer Wby using the supplying nmeans 23A,
the rotary shaft 28a is rotated counterclockw se, for
exanple, by the notor, and thereby the arm29 turns in
the horizontal direction with respect to the hol ding
surface 20a of the holding table 20 and noves the
suppl yi ng neans 23A fromthe standby position SP to the
resin supply position P2. The work set Wo is rotated in
the direction of an arrow B, for exanple, by rotating the
hol ding table 20 by the rotating nmeans 21 depicted in FIG
2. The resin nozzle 24a drops a predeterm ned anount of
wat er - sol uble resin to the upper surface of the wafer W
to coat the upper surface of the wafer Wwith the
predet erm ned anount of water-soluble resin. Then, a
centrifugal force occurring on the holding table 20
causes the water-soluble resin to flow fromthe center of
the wafer Wto the outer peripheral edge of the wafer W
and spread over the entire upper surface of the wafer W
A desired water-soluble protective filmis thus formed so
as to cover the entire upper surface of the wafer W

When the water-sol uble protective filmis formed on
t he upper surface of the wafer W the rotary shaft 28a is

rotated cl ockwi se, for exanple, by the notor, as depicted
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in FIG 6, and thereby the arm 29 turns in the horizonta
direction with respect to the holding surface 20a of the
hol di ng table 20 and noves the supplying nmeans 23A from
the resin supply position P2 to the ring frane cl eaning
position P3. A cleaning water is supplied fromthe water
nozzl e 25a to the upper surface of the ring frame F, and
an air is jetted fromthe plurality of injection ports
260 of the air nozzle 26a to the upper surface of the
ring frame F. Thus, even when the water-soluble resin
adheres to the upper surface of the ring franme F, the

cl eani ng water renoves the water-soluble resin, and the
centrifugal force generated by the rotation of the

hol ding table 20 and the air blow off the cleaning water
i ncluding the water-soluble resin to the outside of the
ring frame F and dry the ring franme F.

After a desired water-soluble protective filmis
formed so as to cover the entire upper surface of the
waf er Wand the upper surface of the ring frame F is
cl eaned, the rotary shaft 28a is further rotated
cl ockwi se by the notor, as depicted in FIG 7, and
thereby the arm 29 turns in the horizontal direction with
respect to the holding surface 20a of the holding table
20 and noves the supplying neans 23A fromthe ring frane

cl eaning position P3 to the standby position SP.
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Thereafter, the conveying neans 16 depicted in FIG 1
conveys the work set W5 to the processing table 12, and
the | aser processing neans 17 perforns predetermn ned

| aser processing on the upper surface of the wafer W The
suppl yi ng neans 23A can nove the resin nozzle 24a, the

wat er nozzle 25a, and the air nozzle 26a to desired
positions by one driving source wthout causing the resin
nozzl e 24a, the water nozzle 25a, and the air nozzle 26a
tointerfere with each other

Wiile the protective filmform ng apparatus 2
depicted in the foregoing enbodinent is configured to be
i ncorporated in the processing apparatus 1, the
protective filmformng apparatus 2 may be a
configuration of a single body independent fromthe
processi ng apparatus 1.

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

by the invention.

22



WHAT IS CLAIMED IS:

1. A protective film forming apparatus for forming
a water-soluble protective film on an upper surface of a
wafer, the protective film forming apparatus comprising:

a holding table that retains a work set formed by
affixing the wafer to a tape that is affixed to a ring
frame so as to close an opening of the ring frame;

rotating means rotating the holding table about a
center of a holding surface of the holding table; and

supplying means supplying a water-soluble resin to the
upper surface of the wafer held by the holding table;

the supplying means including

a resin nozzle that supplies the water-soluble resin
to a center of the upper surface of the wafer of the work
set held by the holding table,

a water nozzle that supplies water to an upper surface
of the ring frame of the work set held by the holding
table, and

an air nozzle that supplies air to the upper surface
of the ring frame of the work set held by the holding
table,

the resin nozzle, the water nozzle, and the air nozzle
being disposed on an arm extending in a direction of the
holding surface of the holding table, and
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the air nozzle being disposed downstream of the water
nozzle in a direction of rotation of the holding table,

the arm being pivotable with one end as the axis in
parallel direction to the holding surface, and

the resin nozzle being disposed on the arm positioning
above the outside of the ring frame when supplying the air
from the air nozzle and the water from the water nozzle to

the upper surface of the ring frame by turning the arm.
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