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PROTECTI VE FI LM FORM NG APPARATUS AND LASER PROCESSI NG APPARATUS
BACKGROUND OF THE INVENTION Field of the Invention The present invention
relates to a protective film form ng apparatus for formng a protective
filmon the subject surface of a wafer and also to a | aser processing

“apparatus having such a protective filmform ng apparatus. Description of

the Related Art As well known in the art, a plurality of devices such as

I Cs, LSIs, and LEDs are formed on the subject surface of a wafer such as a
silicon wafer and a sapphire wafer so as to be partitioned by a plurality
of streets. Such a WaPROTEGTEFEDFELM FORMING IRPPARATUIIMND devi ces by a

| aser processing apparatus, and these individual devices are w dely used
in electronic equi pnent suchazgEra PROCBEEENghAaPeaaAdus personal conputer
(see Japanese Patent Lai d-open No. 2004-322168) This publication discloses
a technique such that a liquid resinis applied to the subject surface of
a wafer to forma protective film prior to | aser processing. That is, if a

| aser beamis applied to tﬁ@cm‘%?arﬁ%ﬁgﬁﬁmw\mer, thermal 1

energy is concentrated in a | aser rea,
Field of the Invention

The present invention relates to a protective film
forming apparatus for forming a protective film on the
subject surface of a wafer and also to a laser processing

apparatus having such a protective film forming apparatus.

Description of the Related Art

As well known in the art, a plurality of devices
such as ICs, LSIs, and LEDs are formed on the subject
surface of a wafer such as a silicon wafer and a sapphire
wafer so as to be partitioned by a plurality of streets.
Such a wafer is separated into the individual devices by
a laser processing apparatus, and these individual
devices are widely used in electronic equipment such as a
mobile phone and a perscnal computer (see Japanese Patent
Laid-open No. 2004-322168). This publication discloses a
technique such that a liquid resin is applied to the
subject surface of a wafer to form a protective film
prior to laser processing. That is, if a laser beam is

applied to the subject surface of the wafer, thermal




causing a problemthat debris scatters to be deposited on the subject
surface of the wafer, so that the quality of the devices may be remarkably
reduced. To cope with this problem the protective filmnentioned above is
formed on the subject surface of the wafer prior to | aser processing.
However, if the subject surface of the wafer has steps or it is provided
with nmetal bunps such as electrodes, the liquid resin cannot be uniformy
applied to the subject surface of the wafer by a spin coating nethod as
di sclosed in the above publication, but a part of the subject surface of

t he waf er i semotygicoat etbnwicrit rattheel proteedtasee bickm appiltber apee, the liquid
resin such as PVA (polyvinyl alcohol) and PEG (polyethylene glycol) is
relatively expensiyen howdeer than herdasedahakrshec bbgdigosestd o5

appl i ed by the conventional spin coating nmethod, substantially 90%or nore

of the |iquitthe esiyyedisedirgeatt efrs thomatie subj %Eéts%éa%@ai’i_tr&hgf waf er
and it is wasted, thus resulting in poor econorry SUMVA| E 1 NVENTI ON

It is therefiore @n ohieet,Obet f}%mrarr%%%% IRUEREHON TcE &Vv&Pﬁ%acb rptective
filmform ng apparatus which can forma protectlve I a yand
economi cal | y,,)@¥8N0y, the protective film mentioned above is formed on

the subject surface of the wafer prior to laser

processing.

However, if the subject surface of the wafer has

steps or it is provided with metal bumps such as

electrodes, the liquid resin cannot be uniformly applied

to the subject surface cof the wafer by a spin coating

method as disclosed in the above publication, but a part

of the subject surface of the wafer is not coated with

the protective film. Furthermore, the liquid resin such

as PVA (polyvinyl alcohol) and PEG (polyethylene glycol)

is relatively expénsive. However, in the case that the

liguid resin is applied by the conventional spin coating

method, substantially 90% or more of the liquid resin

used scatters from the subject surface of the wafer and

it is wasted, thus resulting in pcoor economy.

SUMMARY OF THE INVENTION
It is therefore an object of the present invention

to provide a protective film forming apparatus which can




when the subject surface of a wafer has steps or it is provided wth netal
bunps such as electrodes. It is another object of the present invention to
provi de a | aser processing apparatus having such a protective filmform ng
apparatus. In accordance with an aspect of the present invention, there is
provided a protective filmformng apparatus for formng a protective film
on the subject surface of a wafer. The protective filmform ng apparatus

i ncl udes: a spinner table for holding the wafer thereon wunder suction
vacuum and rotating the wafer in a held condition thereof; and resin
appl yi ng nednsnf ar pappkyiige @illiquelin®siynah® &¢bensubieTly sardrace of the
wafer held on the spinner table. The resin applying neans i ncludes

sprayi ng nmeamsnf @hespudyedd therhitgubd reshferandbrstegsnar for sypporting
the spraying neans, and first swinging neans for horizontally sw nging the

sprayi ng nMegievisBPoR t8dnkeat hguhbsSkudh Mk Ne 8Pt AhGAMN required range
fromthe center of rotation of the wafer to the outer circunference of the

waf er. Preferably, ;thes sprayiog i6¥ﬂﬁﬁ§¥bf%§éﬁgnﬁﬁvéﬁ§ﬂo% supply

passage, an air supply passage, and a nozz opening for spraying the
liquid res'%I%QRBE'gdlggéguggogessing apparatus having such a

protective film forming apparatus.

In acccrdance with an aspect of the present
invention, there is provided a protective film forming
apparatus for forming a protective f£film on the subject
surface of a wafer. The protective film forming apparatus
includes: a spinner table for holding the wafer thereon
under suction vacuum and rotating the wafer in a held
condition thereof; and resin applying means for applying
a liquid resin to the subject surface of the wafer held
on the spinner table. The resin applying means includes
spraying means for spraying thelliquid resin, a first arm
for supporting the spraying means, and first swinging
means for horizontally swinging the spraying means
supported to the first arm in a minimum required range
from the center of rotation of the wafer to the outer
circumference of the wafer.

Preferably, the spraying means includes a liquid
resin supply passage, an air supply passage, and a nozzle

opening for spraying the liquid resin supplied through




the-liquid resin supply passage by using the air supplied

supply passage. Preferably, the protective filmform ng apparatus further

through the air

i ncludes cleaning neans for cleaning the wafer after |aser processed and

drying means for drying the wafer after

Each of the
di schar gi ng

water or air toward the subject surface of the wafer, an

cl eaned by the cl eaning neans.
cl eaning means and the drying nmeans includes a nozzle for

arm

for supporting the nozzle, and neans for horizontally sw nging the nozzle
supported to the armin a mninum required range fromthe center of
rotation of the Wafeid tesitheswutley dgcand enencamef thhe ataf eppAcear di ng

to the protective filmformng apparatus of the present invention, the

protective fithnoigh foiemed r aupdie, gy £cde surt-agerabithecwaf er by spraying
a liquid resin. Accordingly, even when the subject surface of the wafer

has steps orpidtdst provided ﬂ’@ﬁrﬁ‘id’@t@é&m‘?ﬁ%ﬁlﬁs $GH 1eas jelaclades, the

protective filmcan be reliably fornme

on the subject surface of the

vafer. FurtRETdmi g dfea ROMRAL o0 Mitihd e GARNENLIQRG] ;sRih coaling

net hod, the
coating net
i nvention c

i mprovi ng

requi red anmount of the liqu

resin according to the spray

L g t ective fildn form. t f th t
50 L S A bl

n be remar uced to

cleaned by the cleaning means. Each of the cleaning means
and the drying means includes a nozzle for discharging
water or air toward the subject surface of the wafer, an
arm for supporting the nozzle, and means for horizontally
swinging the nozzle supported to the arm in a minimum
required range from the center of rotation of the wafer
to the outer circumference of the wafer.

According to the protective film forming apparatus
of the présent invention, the protective film is formed
on the subject surface of the wafer by spraying a liquid
resin. Accordingly, even when the subject surface of the
wafer has steps or it is provided with metal bumps such
as electrodes, the protective film can be reliably formed
on the Subject surface of the wafer. Furthermore, as
compared with the conventional spin coating method, the
required amcunt of the liquid resin according té the
spray coating method using the protective film forming
apparatus of the present invention can be remarkably

reduced to 10% to 15%, thereby greatly improving




4 econom cal efficiency. In an exanple of the spray coating nethod using
the protective filmformng apparatus of the present invention, 5to 6 niL
of liquid resin was required to formthe protective filmon the subject
surface of a wafer having a dianeter of 300 mm |In conparison therewth,
40 to 50 nmL of liquid resin was required under the sanme conditions
according to the conventional spin coating nmethod. The above and ot her
objects, features and advantages of the present invention and the nanner
of realizing themw || becone nore apparent, and the invention itself

wi || best beectodenste@ddeffomenstudynokn tharbokl oW ngedesesi ptoonimnd
appended clains with reference to the attached draw ngs show ng sone

preferred enbogbaens snef adeidnvanti-an. £ BRI @%&E%@Qla%;ﬂa@élt@% BHE RBAW NGS
(0]

FIG 1 is a perspective view show ng the appearance a laser processing
apparat us acsorsng Lovihe; s eseilo d WEMH otiqlldBr s AsPetspeckhve view

of a wafer integrated wth a frane; _ ocﬁ’dlagran1of a | aser
beanlapplyingo f%@ﬁ;the protective film on the subject surface of a
wafer having a diameter of 300 mm. In comparison
therewith, 40 to 50 mL of liguid resin was required under
the same conditions according to the conventional spin
coating method.

The above and other objects, features and
advantages of the present invention and the manner of
realizing them will become more apparent, and the
invention itself will best be understood from a study of
the following description and appended claims with

reference to the attached drawings showing some preferred

embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view showing the appearance
of a laser processing apparatus according to the present
invention;
FIG. 2 is a perspective view of a wafer integrated
with a framse;
FIG. 3 is a block diagram of a laser beam applying

unit;




5 FIG 4 is a partially cutaway, perspective view of a protective film
form ng apparatus according to the present invention; FIG 5 is a vertical
sectional view of the protective filmform ng apparatus in the condition
where a spinner table is |ifted; FIG 6 is a vertical sectional view of
the protective filmformng apparatus in the condition where the spinner
table is lowered; FIG 7 is a vertical sectional view of a spray nozzle;
FIG 8 is a plan view for illustrating the range of sw ng notion of the
spray nozzle; FIG 9 is an enlarged sectional view of the wafer whose

subj ect surface isrgeatediwi bhparpigl 8¢t éveadd) MpeMfactlil/d syan, &3 arged
sectional view for illustrating a | aser beam applying step; and FIG 11 is

an enl ar ged seatdienali vwd ewial fohewal abpak-Attle,conditjon-whepe the
protective filmhas been renoved l\l{;% albglagani ngast ep. %TAI LED DESCRI PTI ON

OF THE PREFERRER EMBARILMENLS. A preferred enbodi nent of the present
invention wll now be described in detail with reference to the

FIG. 5 is a vertical sectional view of the
protective film forming dpparatus in the condition where
a spinner table is lifted;

FIG. 6 is a vertical sectional view of the
protective film forming apparatus in the condition where
the spinner table is lowered;

FIG. 7 is a vertical sectional view of a spray
nozzle;

FIG. 8 is a plan view for illustrating the range of
swing motion of the spray nozzle;

FIG. 9 is an enlarged sectional view of the wafer
whose subject surface is coated with a protective £ilm;

FIG. 10 is an enlarged sectional view for
illustrating a laser beam applying step; and

FIG. 11 is an enlarged sectional view of the wafer
in the condition where the protective film has been

removed by a cleaning step.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
A preferred embodiment of the present invention

will now be described in detail with reference to the




6 drawings. FIG 1 is a perspective view showi ng the appearance of a |aser
processing apparatus 2 including a protective filmform ng apparatus
according to the present invention for |aser processing a wafer to
separate the wafer into individual chips (devices). Operation neans 4 for
al l owi ng an operator to input instructions such as processing conditions
to the | aser processing apparatus 2 is provided at the front portion of
the apparatus 2. Display nmeans 6 such as a CRT for displaying a guide view
to the operator or an inmage obtained by inmaging nmeans to be hereinafter

descri bed. Refsririgig t9IEL Gl 25 thpeespscshonny fesesheontpciar wafer Was
a workpiece to be | aser processed. The wafer W has a subject surface

(upper surfaggasaricenwed ian 1BlsGr droceBsWhbChpaaphilal bt ynefudiisgtastreets
Sl and a plurality of second streets S2 orthogonal to the first streets S

are fornmed tadihenaly pantd Homithe spphi-achssyrtacaihat o anpl urality of
rectangul ar ‘regi ons, wherein a device Dis fornmed in“each rectangular

region. The fer. Wi .t.ac t di.ci hesi ve tape at
its centraﬁﬂggg?Fb%?%gﬁggFﬁegggrﬁ%ﬁ%fa%ggggf%gﬁso% ?%gggiggng tape T is
attached to an annul%%ef%%%%rFin{%us t he ,waf er VViﬁdgggggg}ed t hrough t he

di ci ng tapesfaﬁfaFﬁe annul-ar hdividual “chips
Operation means 4 for allowing an operator to input
instructions such as processing conditions to the laser
processing apparatus 2 1is provided at the front portion
of the apparatus 2. Display means 6 such as a CRT for
displaying a guide view to the operator or an image
obtained by imaging means to be hereinafter described.
Referring to FIG. 2, there is shown a semiconductor
wafer W as a workpiece to be laser processed. The wafer W
has a subject surface (upper surface as viewed in FIG. 2)
on which a plurality of first streets Si and a plurality
of second streets SZ orthecgonal to the ﬁirst streets 31
are formed to thereby partition the subject surface into
a plurality of rectangular regions, wherein a device D is
formed in each rectaﬁgulér region. The wafer W is
attached to a dicing tape T as an adhesive tape.at its
central portion, and the peripheral portion of the dicing
tape T is attached to an annular frame F. Thus, the wafer

W is suppocrted through the dicing tape T to the annular

frame F. A plurality of {e.g., 25) wafers W in such a

7




frame F. A plurality of (e.g., 25) wafers Win such a 7 supported condition
are stored in a wafer cassette 8. The wafer cassette 8 is placed on a
vertically novable cassette elevator 9. On the rear side of the wafer
cassette 8, ejecting/inserting neans 10 is provided for ejecting the

waf er Wbefore | aser processed fromthe wafer cassette 8 and inserting the
wafer Wafter |aser processed into the wafer cassette 8. A tenporary
setting area 12 for tenporarily setting the wafer Wbhefore or after |aser
processed is provided between the wafer cassette 8 and the

€] ecting/ i nsehfp Hige dB R il 1 JHTdAerst PASI LIOR AE reFeaAs <14 :£O0k  POg{d i oni ng
the wafer Wis provided in the tenporary setting area 12. Reference

o e OB ESC A Bratent 18 [1mq O 7 08 An0T R 06R0cdi 0 Lo 2

preferred enbodi nent of the present 1 nvention rotective filmformng

appar at us 30.selVes, ?P%aac%ra £l eaning apparatus for cleaning the wafer W
after | aser processe Irst” ‘carrying means 16 haV|ng a pivotable armfor

carrying the wafer., W, usi_ng sucti acuu rOV|ded inthe wvicinity
of the tenporary segklﬁ% arsa fig gs Fhea ﬁéf% S5 chrried fromthe

t enporary setthg a 12 t.o
1ng inserting means 10 is provided for ejecting the

wafer W before laser processed from the wafer cassette 8
and inserting the wafer W after laser processed into the
wafer cassette 8. A temporary setting area 12 for
temporarily setting the wafer W before or after laser
processed is provided between the wafer cassette 8 and
the ejecting/inserting means 10. Further, positioning
means 14 for positioning the wafer W is provided in the
temporary setting area 12.

Reference numeral 30 denotes a protective film
forming apparatus according to a preferred embodiment of
the present invention. The protective film forming
apparatus 30 Serves also as a cleaning apparatus for
cleaning the wafer W after léser processed. .First
carrying means 16 having a piveotable arm for carrying the
wafer W by using suction vacuum is provided in the
vicinity of the temporary setting area 12. Thus, the
wafer W is carried from the temporary setting area 12 to
the protective film forming device 30 by the first

carrying means 16 under suction vacuum. As described




the protective filmformng device 30 by the first carrying neans 16 under
suction vacuum As described 8 later, a protective filmis formed on the
subj ect surface of the wafer Wby the protective filmform ng apparat us
30. The wafer Wwhose subject surface has been coated w th the protective
filmis carried to a chuck table 18 by the first carrying neans 16 under
suction vacuum The wafer Wis held on the chuck table 18 under suction
vacuumin the condition where the frame F supporting the wafer Wis fixed
by a plurality of fixing neans (clanps) 19. The chuck table 18 is

rotatabl e antates] ps osasabbe da rihe X didgctd iy Ad g ’B‘é’éﬁ:t”%f&%%a%g for

detecting the street to be |aser processed on the subj ect surface of the

wafer Wis psovigled, 2R0ve; a,patiL J‘EQ;V;GE?R@ chuck table 18 al ong
the X direction. The allgnnent 3% 20 |nclu&és iTagi g aﬁ@ﬁﬁs%ﬁf f or
i magi ng the sgbject surface of the wafer W so that the alignment neans 20

can detect the street to be laser processed by image processing such as

The. i mge obtal ned 10y "CRETI agPRECnadRa3s FULdrel BYScPBy tHe el ay

means 6. Cn thc% | e}It Srl‘odteecqcflx}eh%lallml %gn%%trrq%%n%ozg ?:hluglscertable 18
by the first carrying means 16 under suction vacuum. The
wafer W is held on the chuck table 18 under suction
vacuum in the condition where the frame F supporting the
wafer W is fixed by a plurality of fixinq-means {clamps)
- 19. The chuck table 18 is rotatable and reciprocatable in
the X direction. Alignment means 20 for detecting the
street to be laser processed on the subject surface of
the wafer W is provided above a path of movement of the
chuck table 18 along the X direction. The alignment means
20 includes imaging means 22 for imaging the subject
surface of the wafer W, so that the alignment means 20
can detect the street to be laser processed by image
processing such as pattern matching according to an image
obtained by the imaging means 22. The image cbtained by
the imaging means 22 is displayed by the display means 6.

On the left side of the alignment means 20 a laser

beam applying unit 24 is provided for applying a laser
beam to the wafer W held on the chuck table 18. The laser

beam applying unit 24 has a casing 26 containing laser




beam applying unit 24 is provided for applying a | aser beamto the wafer W
hel d on the chuck table 18. The | aser beam applying unit 24 has a casing
26 containing |aser 9 beamoscillating means and the like to be hereinafter
descri bed. A condenser 28 for condensing the |laser beam oscillated by the
oscillating neans onto the subject surface of the wafer Wis nounted on
the front end of the casing 26. As shown in FIG 3, |aser beamoscillating
means 34 and | aser beam nodul ati ng neans 36 are provided in the casing 26
of the | aser beam applying unit 24. Exanples of the | aser beam oscillating

neans 34 i nddxde R iYAGth agehc0ssl bhat eheandia YYO04.!| pspLsnosci)lator. The

| aser beam nodul ati ng neans 36 includes repetition frequency setting neans

38, laser beamqulse. Wi dtd,gehtlpg, freans éo%detaf{g%ggasc%{ e aekengt

setting nmneans 42. The repetition frequency s neans | aser

beam pul se [ ng 40, .and the | aser m wavel ength setting
neans 42 co%%%%?&%ﬁ%é ?%egﬁgséfc ég%%ﬂgdﬂ?g??n%n ﬁg © 35 Rt q[gnown in the
[
B

art, therefor%? t he e% il ed_des tion thereof will be omtted herein.
After ending¥H& a8 ﬁﬁogééang PRENFESeP™ bet TEppt vy Unith24, the
wafer Wheld on th chuck table 18 _is noved in the X direction and next
hel d and Cafﬁlé&gb As shown in FIG. 3, laser beam oscillating

means 34 and laser beam modulating means 36 are provided

in the casing 26 of the laser beam applying unit 24.

Examples of the laser beam oscillating means 34

include a YAG laser oscillator and a YVO4 laser

oscillator. The laser beam modulating means 36 includes

repetition frequency setting means 38, laser beam pulse

width setting means 40, and laser beam wavelength setting

means 42. The repetition freguency setting means 38, the

laser beam pulse width setting means 40, and the laser

beam wavelength setting means 42 constituting the laser

beam modulating means 36& are known in the art, therefore

the detailed description therecf will be omitted herein.

After ending the laser processing by the laser beam

appiying unit 24, the wafer W held on the chuck table 18

is moved in the X direction and next held and carried by

second carrying means 32 movable in the Y direction to

the protective film forming apparatus 30 serving also as

the cleaning apparatus. In the protective film forming

apparatus 30, a jet of water is supplied from a cleaning

10




second carrying nmeans 32 novable in the Y direction to the protective film
form ng apparatus 30 serving also as the cleaning apparatus. In the
protective filmformng apparatus 30, a jet of water is supplied froma
cleaning 10 water nozzle onto the wafer Wduring rotation of the wafer W
at a low speed (e.g., 300 rpm, thereby cleaning the wafer W After
cleaning the wafer W a jet of air is supplied froman air nozzle onto the
wafer Wduring rotation of the wafer Wat a high speed (e.g., 3000 rpnm,
thereby drying the wafer W Thereafter, the wafer Wis carried to the

temporary SeLlidig 1,63 o120y Lie (LSL yCALLYLNO IPANS 16, Hnder suction

vacuum and next returne to the original posrtion in the wafer cassette 8

by the ejecting/inserti means ,10. Next he otective filmformng
aparat ue. 30T ¥ Sowrba Heserthedci - dePaPl TRRL h FBFEFERCE T8 FIGS. 4 to
8. Referri first to FI 4, there. is shown artial| cut away,

per specti ve BHAGEt He. pfE ekt V=T 19 £ 08 MHeE . dbpes atSls 0.2 g
protective filmform ng apparatus 30_ includes a spinner table nmechani sm 44
and a cl eaniSMFREEEr Frefeiddi g fmBERAAPSATAB pPBVIEEErsB dert®Isurround the

spi nner table nechanism 44. The spinner table nechanism 44 includes a
spi nner t abli@t4gicsn og| éber wefer W at a high speed (e.g., 3000 rpm),

thereby drying the wafer W. Thereafter, the wafer W is
carried to the temporary setting area 12 by the first
carrying means 16 under suction vacuuﬁ, and next returned
to the original position in the wafer casseite 8 by the
ejecting/inserting means 10.

Next, the protective film forming apparatus 30 will
now be described in detail with reference to FIGS. 4 to 8.
Referring first to FIG. 4, there is shown a partially
cgtaway, perspective view of the protective film forming
apparatus 30. The protective film forming apparatus 30
includes a spinner table mechanism 44 and a cleaning
water receiving mechanism 46 p;ovided so as to surround
the spinner table mechanism 44. The spinner table
mechanism 44 includes a gpinner table 48, an electric
motor b0 for rotationally driving the spinner table 48,
and a support mechanism 52 for vertically movably
supporting the electric motor 50.

The spinner table 48 includes a vacuum chuck 48a

formed of a porous material. The vacuum chuck 48a is

11



notor 50 for rotationally driving the spinner table 48, and a support
mechani sm 52 for vertically novably supporting the electric notor 50. The
spi nner table 48 includes a vacuum chuck 48a forned of a porous nmaterial.
The vacuum chuck 48a is 11 connected to suction neans (not shown)
Accordingly, the spinner table 48 functions to hold the wafer Wpl aced on
t he vacuum chuck 48a by using a vacuum produced by the suction neans. The
el ectric notor 50 has an output shaft 50a, and the spinner table 48 is
connected to the upper end of the output shaft 50a. The support nechani sm

52 is conpqssd, ral ity o r i.n LS.\ pr . odi,.nent)
support | egs 54E§%gﬂﬁggféﬁgtf¥§l%?g%%hﬁggtiﬁ%%kﬁﬂé gé%gééﬁﬁglegabg!ﬁ%ent)
air cylinders. .56 operat.ivel connected t e, support | egs. 54,

respecti vel ys.spliﬁerg%a%tlhee 4a8|>/rfu8fltllr?&15'r SCOSg‘Ogget uﬁ?garoﬁ Phacefettric

not or 50. The support chani sm 52 functions in such a manner that the air
cylinders 5255?62§ﬂﬁwht C§b4$§r?Wb§PP§gnﬁv§acPH@ BFeerrPe h¥t 6F50 and the
spi nner table 48 between the upﬁgr position shown in FIG 5 as a

| oad/ unl oad SY5d<it difaditd t hee| Bnert pbsSi FPBAL showie§ rIFIC B assha L twor ki ng

position. The cleaning water receiving nmechanism 46 includes a cleaning
wat er receptdd-e B8 e s@igugpoteble 48 is connected to the upper

end of the output shaft 50a. The support mechanism 52 is
composed of a plurality of (three in this preferred
embodiment) support legs 54 and a plurality of (three in
this preferred embodiment) air cylinders 56 operatively
connected to the support legs 54, respectively. A1l of
the air cylinders 56 are mounted on the electric motor 50.
The support mechanism 52 functions in such a manner
that the air c¢ylinders 56 are operated to vertically move
the electric motor 50 and the spinner table 48 between
the upper position shown in FIG. 5 as a load/unlocad
position and the lower position shown in FIG. 6 as a
working position. The cleaning water receiving mechanism
46 includes a cleaning water receptacle 58, three support
iegs €0 for supporting the cleaning water receptacle 38
(two of the three support legs 60 being shown in FIG. 4),
and a cover member 62 mounted on the cutput shaft 50a of
the electric motor 50. As shown in FIGS. 5 and 6, the
cleaning water receptacle 58 is composed of a cylindrical

outer wall 58a, a bottom wall 58b, and a cylindrical

12




| egs 60 for supporting the cleaning water receptacle 58 (two of the three
support | egs 60 being shown in FIG 4), and a cover nenber 62 nounted on
the output shaft 50a of the electric nmotor 50. As shown in FIGS. 5 and 6,
the cleaning water receptacle 58 is conposed of a cylindrical outer wall
58a, a bottomwall 58b, and a cylindrical 12 inner wall 58c. The bottom
wall 58b is forned with a central hole 51 for allowing the insertion of
the output shaft 50a of the electric notor 50. The cylindrical inner wall
58c projects upward fromthe peripheral edge of the central hole 51. As

shown i n_Fl Gnrbr 4118 10050m ¥aLI p38BG 5, L 0T odh WL LA st f 1T d out | et

59, and a drain hose 64 is connected to the waste outl et 59. The

cover menber 1S li,ngri cal rher _having a,cl ose op. The . cl osed
top of the égﬁgﬁxﬁb %g%yéi ggrn%&%ggggﬁotF elﬂ%EEFlO%n gp%? i DA t he

FG'5) projRtie howiiard et FORCERG olPLPEerPcurt ¥ Hee BT TG rbeed top -
of the cover r 62. .In the working posjtion of the electric notor 50
and the spi W@ﬁ"&?& é’fﬁge%SsHB%ﬁrfinfgﬁmthe,p?ﬁép%%h%@g%oﬁiw 62a of
the cover nenber 62 is |ocated so as to surround the cylindrical inner
wal | central hole 51.
As shown in FIG, 4, the bottom wall 58b is formed

with a waste fluid outlet 59, and a drain hose 64 is

connected to the waste fluid outlet 59. The cover member

62 is a cylindrical member having a closed top. The

closed top of the cover member 62 is mounted to the upper

end portion of the output shaft 50z of the electric motor

50, and a covering portion 62a (see FIG. 5) projects

downward from the cuter circumference of the closed top

of the cover member 62. In the working position of the

electric motor 50 and the spinner table 48 as shown in

FIG. 6, the covering portion 6Z2a of the cover member 62

is located so as to surround the cylindrical inner wall

58c of the cleaning water receptacle 58 with a given gap

defined therebetween.

The protective fiim forming apparatus 30 further
includes resin applying means 66 for applyving a liquid
resin to the wafer W held on the spinner table 48 before

laser processing. The resin applying means 66 includes a

spray nozzle 68 for spraying the liquid resin toward the

13




58c of the cleaning water receptacle 58 wth a given gap defined

t herebetween. The protective filmform ng apparatus 30 further includes
resin applying neans 66 for applying a liquid resin to the wafer Wheld on
the spinner table 48 before 1aser processing. The resin applying neans 66
includes a spray nozzle 68 for spraying the liquid resin toward the 13
subj ect surface of the wafer Wheld on the spinner table 48 before | aser
processing, a substantially L-shaped arm 70 for supporting the spray
nozzle 68, and an electric reversible notor 72 (see FIG 5) for

hori zont al | ysusyeRgi BGr EhEe SPF ayL H0ZZEL, 68 SURPQSL ecg}et ﬁﬁﬁ%&r @aﬁg\f‘ n a

m ni mum required range fromthe center of rotation e wafer to the

outer circunfgrgnes, of Q@E . The _s nazzl.e 68 i connected
through the arm 70 to a%gff |§#?%é}%g%u%p Jﬁﬁgﬂ}ééﬂ?‘o§’§%5ﬁﬁf;afﬁe

For ol cani ng ¥ e b dr0f PR ar' aers priteriod Adter drngiire e o
oo ek LA 8 BEERME U UTed ISR SRS, o
after Iaser_grfgessingkgng fgr éﬂﬂ&?ﬂ!‘& EﬂgeaQ§ EFtEPr drying the wafer W
after cl eani N "Ghed pray pporte the arm 70 in a

minimum required range from the center of rotation of the

wafer W to the outer circumference of the wafer W. The

spray nozzle 68 is connected through the arm 70 to a

liguid resin supply scurce (not shown).

The protective film forming apparatus 30 serves

also as the cleaning apparatus for cleaning the wafer W

after laser processed. Accordingly, the protective film

forming appaﬁatus'BO further includes cleaning water

supplying means 74 fof cleaning the wafer W held on the

spinner table 48 after laser processing and air supplying

means 76 for drying the wafer W after cleaning. The

cleaning water supplying means 74 includes a cleaning

water nozzle 78 for supplying a jet of cleaning water

toward the subject surface of the wafer W held on the

spinner table 48 after laser processing, an arm 80 for

supporting the cieaning water nozzle 78, and an electric

reversible motor 82 (see FIG. 5) for horizontally

swinging the cleaning water nozzle 78 supported to the

arm 80. The cleaning water nozzle 78 is connected throuch

14 .




cl eani ng wat er supplying neans 74 includes a cleaning water
supplying a jet of cleaning water

Wheld on the spinner table 48 after |aser processing, an arm 80 for
supporting the cleaning water nozzle 78, and an electric reversible
82 (see FIG 5) for horizontally sw nging the cleaning water nozzle
supported to the arm 80. The cleaning water nozzle 78 is connected t
14 the arm 80 to a cl eaning water supply source (not shown). The air

suppl ying neans 76 includes an air

nozzle 78 for
toward the subject surface of the wafer

not or
78
hr ough

nozzle 84 for supplying a jet of air

t dth bj ect f f th f W hel t h ' tabl e 48
after cl eant iy, dh A 36 Foh>SuBorting cHETar REs5Fe BA- ARG an

el ectric reversible, notar gnot shown) for horizontally sw nging the

nozzl e 84 support ed fo3 fe

the arm86 to an air supply source (not shown). As shown in FIG 7,
spray nozzl & And W \iE 70 edr €T ptégtarmarict FheasHLIEREr SUTRRSS pr ay

nozzl e 68

includes a liquid resin supply passage 88 connected to a

air

HPRLEEROTHEANS / O noRZtRI83 #R uhmEt e t hr ough

t he

l'iquid

resin suppl yisdircead®r ot heupbloyi téiea sbiiguied tedden 48ndérea pressure of

0.2 MPa,
source 94

cleaning, an arm 86 for supporting the air nozzle 84, and
an electric reversible moctor (not shown) for horizontally
swinging the éir nozzle 84 supported to the arm 86. The
alr nozzle 84 is connected through the arm 86 toc an air
supply source (not shown).

As shown in FIG. 7, the spray nozzle 68 and the arm
70 are integral with each other. The spray nozzle 68
includes a liquid resin supply passage 88 connected to a
liquid resin supply source 90 for supplying a liquid
resin under a pressure of 0.2 MPa, for example, an air
supply passage 92 connected to an air supply source 94
for supplying air under a pressure of 0.4 MPa, for
example, and a nczzle opening 96 for spraying the liquid
resin supplied through the liquid resin supply passage 88
by using the air supplied through the air supply passage
92.

The operation of the protective film forming
apparatus 30 will now be described. The semiconductor
wafer W to be laser processed is carried to the spinner

table 48 of the protective film forming apparatus 30 by

15

for exanple, an air supply passage 92 connected to an air supply




for supplying air under a pressure of 0.4 MPa, for exanple, and a nozzle
opening 96 for spraying the liquid resin supplied through the liquid resin
supply passage 88 by using the air supplied through the air supply passage
92. The operation of the protective filmformng apparatus 30 will now be
descri bed. The sem conductor wafer Wto be |aser processed is carried to
the spinner table 48 of the protective filmformng apparatus 30 by 15 the
swing notion of the first carrying neans 16, and is held to the vacuum
chuck 48a of the spinner table 48. At this tine, the spinner table 48 is

f}gtzzfg %ge 't e/ A Lrg;ﬂ?nr?ﬂl%%i toifoqﬁh%h%?ign cglrgyiﬁg Aadnal b gof aggeiépray
) g water nozzle , and-t alr nozzle are set at

2, Standoy posls o, WiEr < sk aig deteacted o, Lhe Splter hablg, 6 as
ot ot oct | ve. T P e G5 PSEH GrtAg % Lot SEECEFvBRFi HARGALE Hendubj ect
surface of the wafer Wby spraying a liquid resinis carried out in the
fol | owing MATHr-ORFSSER iic Fafinrler *PAbPeL4BE SheepPraYt RezabrkFhg
position as shown in FIGS. 6 and 8, and the spinner table

the cleaning water nozzle 78, and the air nozzle 84 are

set at a standby position where they are retracted from

the spinner table 48 as shown in FIGS. 4 and 5.

After holding the wafer W on the spinner table 48

of the protective film forming apparatus 30 as mentioned

above, a protective film forming step for forming a

protective film on the subject surface of the wafer W by

spraying a liquid resin is carried out in the following

manner. First, the spinner table 48 is set te the working

position as shown in FIGS. 6 and 8, and the spinner table

48 is next rotated in the direction shown by an arrow A

in FIG. 8 at a rotational speed of 10 to 100 rpm

(preferably, 30 to 50 rpm) by driving the electric motor

50. At the same time, the spray nozzle 68 is setf above

the ocuter circumference of the wafer W, and the liguid

resin is spra&ed by the spray nozzle 68 as driving the

electric motor 72 to swing the spray nozzle 68 to a

predetermined position just before the center of the

water W (e.g., a position radially spaced apart from the

outer circumference of the wafer W by the distance of

16




48 is next rotated in the direction shown by an arrow A in FIG 8 at a
rotational speed of 10 to 100 rpm (preferably, 30 to 50 rpm by driving
the electric nmotor 50. At the sanme time, the spray nozzle 68 is set above
the outer circunference of the wafer W and the liquid resin is sprayed by
the spray nozzle 68 as driving the electric notor 72 to swing the spray
nozzle 68 to a predeterm ned position just before the center of the wafer
W(e.g., a position radially spaced apart fromthe outer circunference of
the wafer Wby the distance of 16 about 4/5 of the radi us of the wafer W

during a ti er| d of ,about 40 secon T ere t he_spray nozzle 68
i s returned réﬁ%t is %f& &t SFWNED gtloﬁ ﬁéa ﬁ%flegn? f %% t he waf er

Wto the outer .c rence .of the mafer wd rlng time period_of about
40 seconds 4% ' G S BB Ele 10 G RES, i T 14 DR Q1A el ng

rotated, the ngld resin is sprayed onto the sub ect surface of the wafer
Wby t he spﬁgy offﬁér@gda§r08néél§sEFP?&FPﬁﬂlﬂﬁg EBF&Plﬁ%z%¢%r6%h%etmeen
the outer. circunference of the wafer Wand the above predetermn ned
posi ti on ne&ettisd @énttée gRfeKeWwaPefhw astshorhrbynanrenase o B FIG 8,

thereby formng a protective filmon the subject surface of the wafer W
The reason fwgrfer W during a time period of about 40 seconds as

spraying the liquid resin. Thus, while the wafer W is
being rotated, the liquid resin is sprayed onto the
subject surface of the wafer W by the spray nozzle 68 as
cnce oscillating the spray nozzle 68 between the outer
circumference of the wafer W and the above predetermined
position near the center of the wafer W as shown by an
arrow B in FIG. 8, thereby feorming a protective film on
the subject surface of the wafer W. The reason for
returning the spray nozzle €8 at the above predetermined
position just befecre the center of the wafer W is to
prevent an increase in thickness of the protective film
at the center of the wafer W.

In an example of the spray coating method for the
liquid resin according to this preferred embodiment,
about 5 to 6 mL of liquid resin was reqguired to form a
protective film having a thickness of 10 um on the
subject surface of a wafer having a diameter of 300 mm.
In comparison therewith, according to the conventional

spin coating method, 40 to 50 mL of liquid resin was

17




returning the spray nozzle 68 at the above predetermined position just
before the center of the wafer Wis to prevent an increase in thickness of
the protective film at the center of the wafer W In an exanple of the
spray coating nethod for the liquid resin according to this preferred
enbodi nent, about 5 to 6 nL of liquid resin was required to forma
protective filmhaving a thickness of 10 pmon the subject surface of a
waf er having a diameter of 300 mm | n conparison therewith, according to

t he conventional spin coating nmethod, 40 to 50 nL of liquid resin was 17

required undgéq&pgeéagﬁaégwggéiégﬁé Accardi .y,Agggﬁg%§%¥§reghgnDunt of

the liquid resin according to the spray coating ne t hé present

i nvention ca : rgﬂg!y uced to 10% t.o0 15% of..t hat according to the
convent i onal JL']es ?ﬁr%%g%f ng mﬁ%%ﬁfet et eby [great I‘Echr%lngv?cﬁg%?onom cal
efficiency. As_a nndificatinggihe sprayi ng of the Iiguid resin may be
started at t RS DUt e P dit & g WY r W R4 C8ndél S€ the center

of the wafer Wduring a time period of about 80 seconds rather than once
oscillating f?%ﬂé‘ﬁ?g& A 68 ds s Hown By Afhé hafr 8%CBrIA8Ianet hie

nodi fication, the spraying of the liquid resin may be
conventional spin coating method, thereby greatly

improving economical efficiency.

As a modification, the spraying of the liquid resin
may be started at the outer circumference of the wafer W
and ended at the center of the wafer W during a time
period of about 80 seconds rather than once oscillating
the spray nozzle 68 as shown by the arrow B. As another
modification, the spraying of the liquid resin may be
started at some position on the outer circumference of
the wafer W, next passed through the center of the wafer
W, and finally ended at another opposite position on the
outer circumference of thé wafer W during a time period
of about 80 seconds. In this case, the spray nozzle 68 is
preferably passed through the center of the wafer W at a
relatively high speed.

The liguid resin sprayed onto the subject surface
of the wafer W by the spray nozzlé 68 is hardened with
the elapse.of time, theréby forming a protective film 98
on the subject surfdce of the wafer W as shown in FIG. 9.

The thickness of the protective film 98 is preferably set
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started at sone position on the outer circunference of the wafer W next
passed through the center of the wafer W and finally ended at anot her
opposite position on the outer circunference of the wafer Wduring a tine
period of about 80 seconds. In this case, the spray nozzle 68 is
preferably passed through the center of the wafer Wat a relatively high
speed. The liquid resin sprayed onto the subject surface of the wafer Wby
the spray nozzle 68 is hardened with the elapse of tine, thereby formng a
protective film98 on the subject surface of the wafer Was shown in FIG

9. The thi tECt | Ll m9g.i | t bout
0.5 Lo 10 pri TRET i Fooi b Pt FBFrbg o™ e ot Ceti V3 T Gt i
f er abl lect ed. fron - sol ubl i st_such as PVA (pol yvi nyl
Bl Cohol ). PR S(501 96 ro1 Bher g1 yedty: R PES BTy eny T eRo ol PReF > AT L er
form ng thi tective filmforn tep. to formth tective fil
98 on t he subj St SUTHCE GICTt e vidPer PR EHE Sprnfier otabl €788 15 |ifted

to the |oad/unload position shown in FIG 5 and the vacuum chuck to the
waf er W hel d&fh ¥ HE W5 erl wstile 4819 FEChicale@hy iRegt oxERe) wafer Wis

carried fromthe spinner table 48 to the chuck table 18 by the first
Carryi ng neans 16 aﬁﬁeﬁsperforming this protective film forming step

to form the protective film 98 on the subject surface of
the wafer W, the spinner table 48 is lifted to the
load/unload position shown in FIG. 5 and the vacuum chuck
to the wafer W held on the spinner table 48 is canceled.
Next, the wafer W is carried from the spinner table 48 to
the chuck tabkle 18 by the first carrying means 16 and is
held to the chuck table 18 by suction vacuum. Next, the
chuck table 18 holding the wafer W is moved in the X
direction to a positicn directly‘below the imaging means
22.

At this position, a work area of the wafer W is
imaged by the imaging means 22 to perform image
processing such as Eattern matching for aligning each
street S and the condenser 28 of the laser beam applying
unit 24 for applying a laser beam along each street S.
Thus, the alignment of a laser beam spot to each street S
is performed. After detecting each street S1 or 82 formed

on the subject surface of the wafer W held on the chuck

table 18 to perform the alignment of a laser beam spot to

19




held to the chuck table 18 by suction vacuum Next, the chuck table 18

hol ding the wafer Wis noved in the X direction to a position directly
bel ow t he i magi ng neans 22. At this position, a work area of the wafer W
is imaged by the imaging nmeans 22 to performinmage processing such as
pattern matching for aligning each street S and the condenser 28 of the

| aser beam applying unit 24 for applying a | aser beam al ong each street S.
Thus, the alignnent of a | aser beam spot to each street. S is perforned.
After detecting each street S1 or S2 formed on the subject surface of the

waf er W held t C I t erf t | i nt, _.qof .a | aser
beam spot toe§§he£§ﬂ&€€r%bf&g?CﬁHéﬁ%H%% e%a%{g%lggfgdng§e %gggrlaser beam
appl yi ng region where the condenser 28 is |ocated, d.a lLaser beamis

next appliego??%n§?$é&%ﬂﬁuﬁﬁ%#ﬁn eﬁﬁw%ﬂﬁﬂ?Qﬁﬁ?“ﬁF&t2@tﬂ§elPFPEF 8 onto the
subj ect surfaqg 8{ the wafer. Wal ong each street Si or S2. In such a | aser
beam appl yi i’ t2ptasCh el ISda*t b icd d39m &8ef FOROERESContenser 28

of the laser beam_ applying unit 24 toward a predeterm ned one of the

streets S forieelon the R wurfldde JQuppde $hef a88) ecéf sStEéaCRaf er W so

as to pass through the protective film
of the wafer W along each street S1 or S2.

In such & laser beam applying step, a pulsed laser
beam is applied from the condenser 28 of the laser beam
applying unit‘24 toward a predetermined one of the
streets S formed on the subject surface {upper surface)
of the wafer W so as to pass through the protective film
88 as moving the chuck table 18 in the X direction at a
predetermined feed speed (e.qg., 100 mm/sec).

For example, the laser beam applying step is
performed under the following conditions.

Light source of laser beam: YAG laser

Wavelength: 355 nm (THG {third harmonic generation)
of YAG laser)

Output: 3.0W

Repetition frequency: 20 kHz

Condensation spot diameter: 1.0 pm

Work feed speed: 100 mm/sec

By performing this laser beam applying step, the
wafer W is separated along all of the streets S to obtain

the individual devices D. Although debris 100 is

20



-wher e the wafeéer

98 as noving the chuck table 18 in the X direction at a predeterm ned feed
speed (e.g., 100 mm sec). For exanple, the |aser beam applying step is
per f ormed under the followi ng conditions. Light source of |aser beam YAG

| aser Wavel ength: 355 nm (THG (third harnonic generation) of YAG | aser)
Qutput: 3.0 WRepetition frequency: 20 kHz Condensation spot dianeter: 1.0
pm Wrk feed speed: 100 nm sec By performng this |aser beam appl yi ng
step, the wafer Wis separated along all of the streets Sto obtain the

i ndi vi dual devices D. Although debris 100 is 20 generated by the

application @ndhedasgr dram@s ishewdn 0F kEhe 110e:t Beadehsi shdff is
bl ocked by the protective film98, so that the debris 100 is prevented

from sti cking, torcel eafr o Rhsodl tgg hondiing Ragds, otk biker; o each

device D. After separating the wafer Winto the individu evices D as

mentioned a fﬁ“d&ﬂefgﬁqﬁhﬂ5ﬁ§%§cﬁ§§5? 1b%t%%n§%e%%n&@?0%?hhial position

as been d an hé vacuum chuc e wafer Wis

cancel ed. sticking to electronic circuits, bonding pads or the like

in each device D.

After separating the wafer W intc the individual
devices D as mentioned above, the chuck table 18 is
returned to the initial position where the wafer W has
been held and the vacuum chuck to the wafer W is canceled.
Next, the wafer W is carried to the spinner table 48 of
the preotective film forming apparatus 20 by the second
carrying means 32, and is held to the wvacuum chuck 48a
under suction vacuum. At this time, all of the spray
nozzle 68, the cleaning water nozzle 78, and the air
nezzle 84 are set at the standby pesition retracted from
the spinner table 48 as shown in FIGS. 4 and 5.

Thereafter, a cleaning water composed of pure water
and air is supplied to the wafer W by the cleaning water
nozzle 78 connected to a pure water source and an air
source {(poth not shown) as similar to the spray nczzle 68.
At the same time, tThe wafer W is rotated at a low speed
(e.g., 300 rom). At this time, the cleaning water nozzle
78 is horizontally swung in a required range from the

outer circumference of the wafer W to the center of the
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Next, the wafer Wis carried to the spinner table 48 of the protective
filmformng apparatus 30 by the second carrying neans 32, and is held to
the vacuum chuck 48a under suction vacuum At this tine, all of the spray
nozzl e 68, the cleaning water nozzle 78, and the air nozzle 84 are set at
the standby position retracted from the spinner table 48 as shown in FIGS.
4 and 5. Thereafter, a cleaning water conposed of pure water and air is
supplied to the wafer Wby the cleaning water nozzle 78 connected to a
pure water source and an air source (both not shown) as simlar to the

I t _the. ti h { t - d
spray nozz e%%fér ﬁ a%iglﬁffgr %ﬁgt%%egﬁ¥%%eﬁo¥gié £9 ?%SQ%SRPng@“’§pee

(e.g., 300 r At t t1ne, wat er nozz

hori zontal |y, swung.in,a required range fromthe _auter ci.r rence of the
wafer Wto t %C%]é%%%?l%f erkﬂeen 2tleh“3’waqz e%%”a?s "G5 AP0 % ﬁeg %%gfgée%ozzl e 68
shown in FIG, 8. Accordingly, en t he cl eani.ng wat nozzl e 78 reaches
the center of''% h(ée%?ﬁrobvgrf%é“’ 5 Ui a?é”etld% lsllﬁé%ra\ﬁ% & s cl eaned by
the cleaning water. Since the protective film 98 coating t he subj ect
surface of t¥e ehal et s\WieaHest it e £irENSHatTe resine the protective

film98 can be easily cleaned off by the cleaning water as shown in FIG
11. Further ,P¥heegebye#stilm 98 coating the subject surface of the

wafer W 1is formed cof a water-soluble resin, the

protective film 98 can be easily cleaned off by the

cleaning water as shown in FIG. 11. Further, the debris

100 generated in the laser beam applying step i1s also

removed with the protective film-98 by the cleaning water.
After the cleaning step mentioned above, a drying

step is performed. More specifically, the cleaning water

nozzle 78 is returned to the standby position, and the

alr nozzle 84 is set to the work position above the cuter

circumference of the wafer W held on the spinner table 48.

In this condition, the spinner table 48 is rotated at

3000 rpm, for example, and air is discharged from the air

nozzle 84 toward the wafer.w held on the spinner table 48.

At this time, the air nozzle 84 is horizonfally swung in

a required range from the outer circumference of the

wafer W to the center of the wafer W, so that the entire

surface of the wafer W is dried. After this drying step,

the wafer W is carried from the spinner table 48 to the

temporary setting area 12 by the first carrying means 16.
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100 generated in the | aser beam applying step is also renoved with the
protective film98 by the cleaning water. After the cleaning step nentioned
above, a drying step is performed. Mre specifically, the cleaning water
nozzle 78 is returned to the standby position, and the air nozzle 84 is
set to the work position above the outer circunference of the wafer Wheld
on the spinner table 48. In this condition, the spinner table 48 is
rotated at 3000 rpm for exanple, and air is discharged fromthe air

nozzle 84 toward the wafer Wheld on the spinner table 48. At this tineg,

the air nozzke,8fh|s Mé'%%@'v&ylimléh E s e ange,rom the outer

circunference of t wafer Wto the center of the waf o that the
entire surf t f re fter. .thi ryi. he waf er
Wis carried §€0ﬁ$ g%%[m ﬁ%er ta %é%% g%ﬁ$et Eééiogggﬁ %gfﬁlﬁglnkga 12 by

the first ca 22 F|n e wafer Wi ried fromthe
t enpor ary {tt“%{l% %Jt% ﬁoﬁjotjt% J\iﬁbfaté}é/é” St (E TG ;%ng’ ttb& into the
original position in the waf er cassette 8 by the ejecting/inserting neans
10. The pres%h?C?¥R&%&W%ﬁF?%PQKﬁeqq%n%%xlto the details of the above

descri bed preferred enbodi nents. The scope of the invention is defined by
t he appended cl ai nghg&n@resent invention is not limited to the details

of the above described preferred embodiments. The scope
of the invention is defined by the appended claims and
all changés and modifications as fall within the
equivalence of the scope of the claims are therefore to

be embraced by the invention.
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all changes and nodifications as fall within the equivalence of the scope
of the clains are therefore to be enbraced by the invention. 23 WHAT IS
CLAIMED IS: 1. A protective filmform ng apparatus for formng a
protective filmon the subject surface of a wafer, said protective film
form ng apparatus conprising: a spinner table for holding said wafer under
suction vacuum and rotating said wafer in a held condition; and resin
appl ying means for applying a liquid resin to the subject surface of said
waf er held on said spinner table; said resin applying nmeans including

sprayi ng neaggarf P& Skpwkmarsaid liquid resin, a first armfor supporting
sai d spraying neans, and first swinging nmeans for horizontally sw nging

sai d spraying ”Eansl.SURPPEBQQctEQeSﬂ?%?mf !EB%ié‘%?é;%%‘at 101 pUM Fogyi [ £d

range fromthe center of rotation of said waf e outer

ci rounference of sai.d; ol ey, 2, The, PLALesl] v, filJn for  ng apparatys
according to aim 1, Wwherein said sprayi ng neans 1ncludes a l'iqui resin
supply passage, an alf supply, passade, and a nozglecing:

a spinner table for holding said wafer under
suction vacuum and rotating said wafer in a held
condition; and

resin applying means for épplying a liquid resin to
the subject surface of said wafer held con said spinner
table;

said resin applying means including spraying means
for spraying said liquid resin, a first arm for
supporting said spraying means, and first swinging means
for horizontally swinging said spraying means supported
te said first arm in a minimum required range from the
center of rotation of said wafer to the outer
circumference of said wafer.

2. The protective film forming apparatus according
te claim 1, wherein said spraying means includes a liquid
resin subply passage, an air supply passage, and a nozzle.
opening for spraying said liguid resin supplied through
said liquid resin supply passage by using.the air
supplied through said air Suppiy passage.

3. The protective £ilm forming apparatus according
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opening for spraying said liquid resin supplied through said liquid resin
supply passage by using the air supplied through said air supply passage.

3. The protective filmform ng apparatus according 24 to claim1 or 2,
further conprising cleaning neans having a cleaning water nozzle for
spraying a cleaning water, a second armfor supporting said cleaning water
nozzl e, and second swi nging neans for horizontally sw nging said cleaning
wat er nozzl e supported to said second armin a mininmumrequired range from
the center of rotation of said wafer to the outer circunference of said

wafer. 4. Theopepheetiver 3| mdonm no aaparatis A eriqwaleg}qgcﬁh% 3,

further conprising drying neans having an air ~ nozzle for arging air,

a third arm Lo, suppar g, Sl Al e d02al &, ;a0d ! hhid SWinglag egns f or

horizontal |y sw nging said air nozzle suppo t'o sai thi'r afmin a
outer ol reunteranie ol S a NP Er 6 SR e Prdoeldiog Saparar gkl
For appl yi ng 8 T Her GEHE TR “SUb] BEt. SURrAdY oF - SRnd Suarer hord on
sai d chuck ,

cleaning water nozzle supported to said second arm in a

minimum required range from the center of rotation of

said wafer to the outer circumference of said wéfer.

4. The protective film forming apparatus according
to claim 3, further comprising drying meaﬁs having an air
nozzle for discharging air, a third arm for supporting
said air nozzle, and third swinging means for
horizontally swinging said air nozzle suppcerted to said
third arm in a minimum required range from the center of
rotation of said wafer to the outer circumference of said
wafer.

5. A laser processing apparatus comprising:

a chuck table for holding a wafer;

laser beam applying means for applying a laser beam
to the subject surface of said wafer held on said chuck
table; and

a protective film forming apparatus for forming a
protective film on the subject surface of said wafer

before laser processed by said laser beam applying means;

said protective film forming apparatus having a
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table; and a protective filmformng apparatus for formng a protective
filmon the subject surface of said wafer before |aser processed by said
| aser beam appl yi ng neans; said protective filmform ng apparatus having a
25 configuration according to any one of clainms 1 to 4. 26

configuraticn according to any one of claims 1 to 4.
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