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WD 2005/ 020225 1 PCT/ KR2004/ 002101 Description SPIN
COATI NG APPARATUS AND COATED SUBSTRATE MANUFACTURED

WQBI0BIR0RRE SAVE Technical Fielid [1] The preseneCT/KR2004/002101

invention relates to a spin coating apparatus, and
nore particularly, to a spin nmating apparatus capabl e
of reducing ski-junp phenonenon (also referred to as

a bunmp, a convex portiPescaiptibapval . a protrusion, a
bead, and so on) occurring al an outer edge of a

sSUSPTNt e COATING TAPRARATUS | "ANDRPCATED

pol ygonal nenber and a coated substrate manufactured

SUBST RTIeEM ANKIFACTBRED] BSING i sSTHE dSAME

vi ew of coating solution spin-mated on a substrate
using a con- ventional nedkelmicah Figld rethod a Iiquid
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a subst aye t I's rotatin spee
sudpspin avatingsppanas egpable o redkigh slsipoeg. phm@n@mt(aksg referred to as

SO Lan, | t fro

Suh b by BPBES, A L el ok BRCE B0 54 B oo atan
coattenglgt o€ a sulpstrate \s]nmmplmwatmg-Wwamg sthped ar ﬂmlmmal member
Vi sc(ﬁsnt ﬁ tion is coated on the substrate
SRR DR e RN hod, | the coati ng

sol ution beconmes congl onEBadlegtoandendirpor tions 20a of
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non- cont act manner. Conventional discs includ
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Ve akdt1em Y feSki-RYE is ROGibe@RH bonbctfinSEith Wilddked conventional ap-

increased data density are being devel oped. Recently,
20pligions, the gregent iryantipays witdisytedrpyhase kprjicions Thas is the present

f Ofnvlar‘&ﬁﬁ’l' 48 b@glgplfeﬁctg [aﬁiy ﬂgldg' ﬁlv@hgﬁﬁp—: problem of the ski-jump oacurs

when spin coating.

Optical discs are widely used as data recording media read by an optical pick-up
which records/reprodices data in a non-contact manner. Conventional discs include
600-800 MB compact discs (CD) and 4-10 GB digital versatile discs (DVD), and
optical discs with increased data density are being developed. Recently, 20 GB or
larger Blu-ray discs (BD) using blue laser for loading and recording have been

developed to store high picture quality and tone quality multimedia. Acording to the
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devel oped to store high picture quality and tone
quality nmultinmedia. According to the WO 2005/ 020225 2

WEAINsMER2204/ 002101 System Degcri ption Bl u- r ayPOi/E&2004/002101

Rewitable Format, a | ead-out area where in- formation
on the substrate is stored is defined with a radi us of
up to 58. 5 mm Therefore, the data recording area
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di 2 . f. 0
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I n photolithogr photoresist filmis

obwilehy eded niant tq},})yhography, a photoresist film is used to obtain elements by
implanting impurities into a predefined area on the semiconductor wafer or by forming
a thin film layer in the predefined area. The photolithography includes an operation of

thinly coating a photoresist layer on the semiconductor wafer, an operation of exposing
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implanting inpurities into a predefined area on the
sem conductor wafer or by forming a thin filmlayer

WO pooslz02ps edef i ned area. The photolithography PCKRA@E/002101

an operation of thinly coating a photoresist |ayer on

the sem conductor wafer, an operation of exposing WO
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an oxi a er are formed on a silicon
s umgglﬂgmglagq_r A@n@tegayqr argulating layer 34 formed of silica or silicon nitride

layer is formed by chemical vapor deposition (CVD) or plasma CVD. A silica
insulating layer (a planarization layer) 35 is formed on the interlayer insulating layer

34 to planarize the interlayer insulating layer 34. If necessary, a second insulating layer
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i nterconnection |ayer 33 forned of alum numor the
like is formed on the first insulating |layer. An

WO pdosor@ger i nsul ating | ayer 34 forned of siliP@I/ER2004/002101

silicon nitride layer is forned by chem cal vapor
deposition (CVD) or plasma CVD. A silica insulating

| ayer (a planarization layer) 35 is forned on the

i nderslfagreed omibaisdicd mgulh@yelayer3 Algopapinggrenminggliantayer, an interlayer
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1. toNobvegbsippbidery, bipandse Pawht NOof- Mi%rdls@n@s ainmtlgod of cleaning
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o BR EPRRG B o SRV SR Cegr O Bt iR Taftr. For

f Ofmqﬂ@ rtﬁdlﬂdarirlllﬁ@scﬂVéﬂt defendebe thetk%indil, &ﬁlﬁaﬁgimg afid solvent of the
sol vent. onto the conv rtion after e
coPVAYNE FHNRORFY.- 2‘5 ﬁ% béll'“&)a(ﬁf%ﬁlsg’é‘ﬁ e & f?réned during the

di §itaignhndRRRNES cﬁ)@rattl'@ﬁ Khif Budp iePatukef HRdiph haferidb&eh as the
for the insulating |ayer. For exanple, the cleaning

sofo¥ft POfEBRNds on the kinds, concentration and

sol vanty@fsohf %ndds@cﬁiél s@éds g OQQHQH%GJ]&asoﬁE vegldi %%h&ﬂt%h by an
bunp (protrusion) formed during the eani n

an@lltrﬂmﬁrmd@p@aﬂatlg @mredtﬂmrémb@ irpthi @dare@fauﬁsseanoﬂtrasomc wave
f ofe?llegtgd !ﬁ%h{sa{ﬂ tert?eﬁ %llao?f ah I?ﬁtemapgﬁéﬁﬁ oP¥ [etsiogqjortﬁ(ﬂ tth(‘ngh the

ul trasoni ¢ endoscope scans an oscillating ul'tras
bealmgmxetralsémebﬁyanocesﬂmg &@mmecvednaﬁwdm am Iubmgomc tomogram

prgdet gl %e uP[rasomc ransdr ee(r:(lel Vel?lgr y g O(l)’lmt(g a9 ? ezé)/\@ec%rlc
ref (P froman i nterna ern or gan

or caathes.i[owe tp(argrez(h aiffdremeditvdea thmpkzm:ﬂ;@ﬂuomeramlcs and a bio sound

transducer rocessi received info

P e BT TR o e b N g 1 QbR e A orcer
t r anddodahe disfeganehad fe&hr(é&ﬁﬁﬁkﬁf ; RBMs, Qfaajgisﬁczm@icﬁmfﬁﬂa)%r formed of a
ceran1cs e tO a [ea | erence et we t he . X

pi @E’é‘é%t@il% 1%%1‘?&?@1?% ipa geundgadiation ?lﬁ‘beA&]a‘i’?E’élatlon frequency
r ebi @6 LitRRomd a‘aﬁs@ﬁe%r af ot 1€ oktlet bASKIBIE MMBMS (&GOS, Therefore,
their interface. In order to absorb the difference

anthe peysiicematehing 1ayssBaving &élﬁ‘ﬂ‘élﬁs&qﬁﬁlttéﬁr"l'@f the yirasonic
f 0§ ARGedth & tens of p m thick in order to obtain a speed of sound of 2500-3000 m/s

within the resin. When the acoustic matching layer is formed by the spin coating
method, the viscosity of the resin must be very high, such that a thickness unstable
portion (ski-jump) oacurs at the edge of the acoustic matching layer. In order to solve

this problem, Japanese Patent No. 5103396 discloses a method of manufacturing a



resin material or the like is installed in a sound
radi ati on side. An oscillation frequency of the
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to tens of MHz. Therefore, the rustic matching |ayer

havi ng a thi ckness equal to 1/4 of the ultrasonic

wavel ength is tens of mthick in order to obtain a

s psedstoimasdunglapér, AEDQUBOI®pping anvii ¥ lviirablelresin @giarsubstrate;

c oal?fugllﬂg tﬁeu?v c%\r f‘élsjm Crg%}‘lﬁé tﬂe suﬁﬁéa%ﬁ grgip(ﬁatﬁng{glt]%@é%t and

% ehgtddsmg@ thegesd irt :hsttlbla staha mlwiﬂﬁsa cmmﬁﬁlghleforcp@musied fo the rotation

(skiszju curs at the ed he rustic matching .
| ot R sPeF SR 3o SR Spp e S cigRBebd Ebvine o
Path@heddanstabld @332 Th el as@ed, aineteodVdfght is irradiated from a spin

manuf act WO .2005/ 02022 5 PCT/ KR2 1 . )
actat L%{tcgﬁg]’?gre?lﬁﬁwam%nﬁ&lt iSRG 006"{36& aFFif W%?P Spin coating,
CUmaRIng it @ichlt @Nretovb s leafathing fksinf ASJoN8néd@isMethod requires the
curable resin by rotating the substrate i rradiating

uvoRsrian of gytting élaedfélﬁkﬁegss tpgable gprionpthg PEyRvtysis é@&raqieﬁl
"\h])(i&lﬁsﬁﬁ?t 'bff Ygdlentioife caused to the rotation of
the resin, surface tension and so on are equili brated;
and cutting and renovi nglechnipalc KPesddenmnst abl e

porti {dnl(ljg%/ tﬁérg i’ El(!h%hd f% Q(fh tﬁolgleq\ﬁ}/ \Jeh the ocurrence of a ski-

|rra roma sp curabl e resin
r ejummwncgl tht odsdﬂmgsp]uﬂonmst@nn usltdalandhaetdaswaen spin
mating, making it diffigulit .to r £ the remaining
resin. Also, since this ﬁgﬁlﬁz}‘d&r e%ﬂl?l:ﬁé)? the operation
of CcWhé¢ pregert e chhibiE fiv@fles W RFihabitth gpplia@R, whidhecan prevent an

product i Vi é%/ i.s degraded. Disclosure of Invention
TeCPHTNSF P JEIWRP 8] Accordingly, there is a demand

for algpetHagReseht IRVENRAMEddshenRes Yik@acan@fur@askd by the spin

junp when the orating solution is spin-orated on the

suppstipgeRParatethni cal Sol ution [9] The present
| NVeRkdRlnPIPM HABSctdr BRI ﬂ%es%ﬁhkr&&o%?@@fe% fi?ov‘MHdCahstp?r?&)atmg

prevent an occurrence of a sk I-]Ju
pr eRPArAtus QUAISing e rgirgoshaﬁ@torapqiy@p@bmgm t wAergin an upper portion of

naﬁ]l\alf téﬂﬁ éél &ﬁ)ogggnﬁ%&?beq E@g iupﬂlc &Pﬁgcﬁ'ﬁ&?extgﬂtﬁi% ﬁ%vyréward and

Accor present 1 nvention,
| smpward de@l aminspr pprtmlat)f thg 1ncalmp@ pattios icahpenisio g iracontact with

onal nenber, wherein an upper
por ?‘%ﬁ o(%g ?ﬁé{?%t%l% shaped or poI ygonal nenber has an

| ncI Auecﬂlpg)td dpotifiexhbod megts @b Wievyaeetnaindentont wainter sundce of the

ortion of the incli ned ion i jac
£ oritg ipeR S bSO et By b B! d Pvard BT bAFEN. The spin
[ 1a>]auﬁg Gffagd (Rgmb P G IRE kdmriseraghdren tior wbpdéiag picaseftate swch
inyvention, an_inner surface of the ring-shap gd or

pol b RAIIORER IS URRLF 99ROTI P B G IMAGAPIA-AHA SupRareg: An arca
Ther SRinfhct RERASD MOV IREPAE 8ipor@Pind HE kiiraeQORb S8 Pother is

S UQBSO ‘%)toefrthf;c t%{al il%g %? {}}el srllgstiatgee 1nsalillb6c’uttgr%£1§1als(ﬂfegtlon The spin coating
apparatus may have an opening between the ring-shaped or polygonal member and the
supporter.

Awording to another aspect of the present invention, there is provided a substrate
manufactured by the spin coating apparatus of one of claims 1 through 5, wherein a
thickness deviation of a coating layer at an area not including a ski-jump at an edge of
the substrate is within +2%, and the height of the ski-jump at the edge of the substrate

is within £10% with respect to an average thickness at the edge of the coating layer.



that a portion of the surface opposite to a surface to

be spin-orated is exposed. An area of a contact

waenosaze2s n whi ch the supporter and the substrBCBEKR2004/002101
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[22] ﬁg’ll rggl é VICWHBP g.l ?8 ; ac%%réihnlgﬂg B‘?D%ﬁ%?e&lt%& tﬁgérle%ht invention;
ri gt shaped or poI ygonal menbers and supporters

aCCO{:RIi r’ggls a Vlewnthus r%&}{lgt e %{ovtelr?lgn ofa suBstraltep gpenrll tog)a(%ed. by the spin
coating apparatus axording to an embodiment of the present invention.
Mode for Invention

The present invention will now be described more fully with reference to the ac-
companying drawings.

FIG. 4 is a view of a spin coating apparatus acording to an embodiment of the
present invention.

Referring to FIG. 4, the spin coating apparatus includes a ring-shaped or polygonal
member having an inclined portion that extends downward and outward. When

mounting a substrate 10 on the spin coating apparatus, an inner side is adjacent to or in



[23] FIG 7 is a view of supporters awding to
enbodi nents of the present invention; and [24] FIG 8

WO 2008/02223 i | | ustrating the ndvenent of a subsPCEHK&2004/002101
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spin-coated by the spin coating apparatus aeording to
an enbodi nent of the present invention. Mde for

I nvention [25] The present invention will now be
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”Eﬁél?%on%%@fn@bﬁg abProR IRAAL REIShRof IRENAIR&ERbstrate 10. The height
I nventi on t he pr esent 1 nvention IS not

| i pay &g detegninpe by Wersw@@ggn ibe thigeness @fdh¢ spbsirged 0 to be
[ Zgjateﬁhpoﬁéx%ﬁlﬁg V\Ihrgﬁ tHer}HEEne@Q 515 ﬂhg @ul?sftra[el"ﬁ) ﬂb'b%g?act&iiﬁeldl mm, a
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t f t.h h d |
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t h&letorl]llte% lé(qgeesof tl?é s&br;terat% (riaheemrlleor surfaceeof the ring-shaped or polygonal
member, and can make it easy to install and separate the substrate 10 from the
apparatus acording to an embodiment of the present invention. The inclined portion
of the inner surface 40b of the ring-shaped or polygonal member may be formed from
a portion contacting the upper surface 40a of the ring-shaped or polygonal member or
may be formed from the middle of the inner surface 40b. The inner surface 40b of the
ring-shaped or polygonal member can have various shapes as shown in FIG. 5, but the

present invention is not limited to thereto.



coated. For exanple, when the thickness of the
substrate 10 to be mated is 1.1 nm a difference
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ri ng-shaped or polygonal nenber and the height of the

substrate 10 is within 0.6 mm [30] The inner surface
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can further include an opening 40c between the ring-shaped or polygonal member and
the supporter. The opening 40c discharges the coating solution flowing into the gap
between the periphery of the substrate 10 and the inner surface 40b of the ring-shaped

or polygonal member during the spin coating, thereby preventing the substrate 10 or
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ring-shaped member and the supporter were formed of aluminum. A polycarbonate
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diameter (diameter of a central hole) of 15 mm was injection molded. Then, the
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[44] <Exanple 4> [45] The substrate of the present

exanpl e was manufactured in the sane neaner as the

except that the cover |ayer was 25PCTKR2004/002101
thick. Coating thicknesses cording to radii of the
substrate are shown in Table 1 below [46] [Table 1]

DI STANCE FROM CENTER OF SUBSTRATE (nm) 21 30 40 50 55

58. 5ASdarj bmysen it Talpe i whe the Exbstrpieds $100-0bated® OthiBoess of 100 p

exanfied ity §anin 3 Jalwhet ME AU Tt KL b 100

m m, theEEkajyohed @06 .n0t ot @r has aver9 1ove haighO . Adsontlete & mo con-

51, 0. m 51. 3 25 .5 25 | .26 26.0
> slamif R o bR P {Ofth? Fein B st et
PCT/ KBR&AHAELBGS2101 [ 47] As can be seen in Tabl e 1,
V\henThﬁbe substr

telss oatedtoat ness of
100

sybsirateof £ eLH{ﬁselng Wassmaputaghiig nf same manner as in
SUDGITAS €, dxSeRPhAl ORI &H of ehd iB8& poldsh JQRe uppbr sﬁﬂﬂz%e of the ring-
ski-junp does not occur or has a very | ow hei g
Al §peq mepber wan(2 cyR-Lreakarithat the obsiraerGou s b hicssey geording
t Ot P Rual o LR PR TuolEd baigw, [ 48] <Exarple 5>

49] The substrate of the present exanple was
manukB¥aPle®>i n the same manner as in exanple 1,
exce f
uppe?fleé %Jf?g%trg I'(l)g {lp—: rgéalt Qfan%]fwhyglgﬁ%t%{greh\?\lgtsh% al%lg fnanner as in
gr edngrie ﬂha;nepth@tgluﬁdml ghitoé Ihe@om:tn mgimfakmemsurface of the ring-
E({]gle[réglj w‘}%( l(t)\égr tﬁgﬁﬁ%g fﬁlgs%ra %o§t|1qovmlckﬁleisg@sba(%rdmg to

str

prﬂlslﬁmiftl&)mmme mgshmmufﬁdﬂelﬂé)dldm t he sane manner as

rtf%a??@# the

except that the height of the inner

po upper surface of the ring- shaped
nmgnber wa ating
t hi ckness 3%‘83%5@1 ﬁgm(ﬁm&ﬁ Bgfﬁkﬁﬁé%tgt(?ﬁ%e are
shown in ble 2 I ow. 2] [ Tehl e 2] STANCE, RROM |4 . .
CENTER OF|’SUBSTRATE (nm) 40 30 53 58.57M | Si-jump
at
periphery
Example |[101.0 101.0 100. 5 101.5 101.5 102.5 |104.5
5 um um um um wm um wm
Example |100. 5 100. 5 101.0 102.0 101.5 102.0 104.0
6 um um um um wm um wm

As can be seen in Table 2, when the height of the inner portion of the upper surface

of the ring-shaped member was slightly greater than or less than the height of the

substrate, the ski-jump occurring at the edge of the substrate was reduced.

<Comparative Example 1>

The substrate was manufactured in the same manner as in example 1, except that a

spin coating apparatus having no ring-shaped member was used. Coating thicknesses

according to radii of the substrate are shown in Table 3 below.

<Comparative Example 2>

The substrate was manufactured in the same manner as in example 1, except that




[58]

[3]

[60]
[61]

21 30 40 50 55 58.5 Sd-junp

upper surface

at

peri phery Exanple
101.0 101.0 100.5 101.5 101.5 102.5 104.5 5 mmmmm

woreeos/ogreaspl e 100.5 100.5 101120 102. 0 101. 5 10PCOKRQeH4/002101
6 [Lm[Lm[Lm[Lm[Lm[Lm[Lm[53] As can be seen in
Tabl e 2, when the height of the inner portion of the

of the ring-shaped nenber was slightly

g r digtoawas ppinclaratioe ¢1s thehigpent mﬁmq')fgthe ripg-shiped member. Coating

Sungked)

e

gs’ aa&)?(ﬁn

was r

21t e PP RSFRY A

%e%h i

ara Ive

foth .
'E%g%% il?)glo&g % this case,

[ 56 sEhpngud sha atrgpherysof ltm«);ftmzdtdlﬂcexdaﬂ 20 |t tneratharmthaman ae«rrage

as _in exa cept t mat i n ara
oS B PeS AaE Sl e BTN B AR EoRldfinatea.
thi cknés®s cording to radii of the substrate are
shown—in T
[§7] The 51MB$M\MEEFR@M @EME@OWWBSTRATE (8@e manner
as | n exa I’JI e _|., except that \AG ')ﬁﬁl-_\l n')n')')l: 12
PCT/ KR200@100210130 t her g4fvas no|Soncl i ngisi on i n58.1e i-jump
upper portion of |[the rirg-shaped nenber. Coati|ng
t hi cknessges cordiing to rladii of| the substrate |are at
shown in [Table 3|below. (I n this| case, |the skil-junmp aperiphery
the periphery of |the opt|ical disc vvas 0 mrather
than an ayerage |coating thickngess. 50, the|rear
Si of t ti (@T di sg ser d.
[5%]% 135 b ca%nl?gés g TRA%‘?m‘r) 147.0
2130 40 hin 55 58. 5 Sd-j ump at|unperi phaeny Conparat |um
101.5 99. pm 101. 0 103.5|115.0 138. 5 14Y.0 ive mmmim
m #l"aIER]&rrpl e 1 Conparat| 100.5 [101.5 1p1.0 102.0 102.5
107.5 118{5 iveimmmmm[Lmm Exanple 2
Comparat |100. 5 101.5 101.0 102.0 102.5 |107.5 118.5
ive uwm um uwm um uwm um uwm
Example
2
Examples 7 and 8 and comparative example 3 illustrate results when the spin
coating apparatuses acording to embodiments of the present invention were applied to
semicondwctor wafers.
<Example 7>
An inner diameter of the upper surface of the ring-shaped member was matched

with a semicondwctor wafer having a diameter of 8 inch, and an inner portion of the

upper surface of the ring-shaped member had the same height as the semiconductor

wafer. The upper surface of the ring-shaped member was inclined outward with an

angle of 15 © from the horizontal. An inner surface portion of the ring-shaped member

was inclined outward from the center at an angle of 45 ° to the horizontal. The spin

coating apparatus was made of aluminium. First, the wafers on which a thick

photoresist layer has to be formed, was cleaned by rotating it at 3000 rpm for 3

seconds. Then, a positive type photoresist was coated on the central portion of the

upper surface of the semicondwctor wafer and the semiconductor wafer was rotated at

a high speed, thereby obtaining a photoresist layer with a thickness of 60 p m thick.




15)] Exanples 7 and 8 and conparative exanple 3

illustrate results when the spin

wa@andiozg2s o enbodi ments of thes present

[62]
[63]

[64]
[65]

[66]

[67]

[68]
[69]

applied to

sen condcot or wafers.

coati ng appar at uses

i nvent i PCT/WBR@4/002101

[ 60] <Exanple 7>

[61] An inner diameter of the upper surface of the
ri ng-shaped nenber was matched wth a sem conductor
wafeatirgabickipsaadirdimgtie radgifof8hd seoriondwibravaferaeshown in Table 4

e

b\gn of the

upper surface of the ring-shaped
er had the sanme hei ght as the sem conduct or

waf eKExaﬂfhpletSpper surface of the ring- shaped menber was

i ncli

ned . out war

hor | lb%ﬁugf“at%ﬂ“‘i’rﬂﬁlé 10 i rgieat Wﬂl%wa%m{l

vvlth an

Ie of 15

ri mgnisdrap adeBpke’?, exoais thai ¢hd week laydrwark G0ofur mrtmtlhe::oatmg

f. ﬁaﬁ to.the hor

co

centcir at an

AgPapar

drie

Waf eccofparhiv€ Bxanplb I3SJ<
formed, was cleaned by rotating it at 3000 rpmfor 3

secomhssubshals acardfgepithe examphe Vanh prayadpisd i
ONe L dAEH1E ENEXEEb tﬁ’eQ likd Qﬁn &fauhg gppaym@ﬁa(ﬁw Ifl@g:@ha%d hiegber .

sem conduct or waf er

awor Bfab@e“to radii

SCBHORIGHR M

phot or

esi st

ont al

hitpgp

he

| ayer has to be

and the sem conduct or

r ofagted thcknessas goribeele radihel t@gyergmrglm{phga@r are shown in Table

phggg%g/si st layer with a thickness of 60 mthick. WD
0225 13 PCT/ KR2004/ 002101 Coating thickness

wgétureg in the same

tT%Efen4 below.

SIS {ppnNcr as in

fer was

of the sem conductor wafer are shown

i —Fable—4 bel-ow [UZ] EAallpI e85 631—Fhe—substrate
awr di ng DcB”EATéCErFGR(MtCEX?ﬂEﬁI@ wssmmmmed in the
sane nmer— Qs 11N -'xallpl e—7, except that—trhe—covyet .
| ayer wa8 30 |t hi ¢k. Cok i ng |4t hi ckAessegbcordihg to|ki-ju
radii off the gem conductof wafer are [shown |in Table 4 mp at
bel ow. |[64] <Conparative| Exanp| e 3> |[ 65] The
substratle cording to the exanple was |manufactured in |periphe
the samg manngr as in exanple [7, except that the spi n c
coati ng |apparatus had no ting-shaped |menber|. Coating |
t hi ay«izng r aini of e SleRlcorn t of
vva?igléﬁgr ggghovﬁ&lisn Ié(g :gég'%el gvbv@ [Gg?h[ TCE(?J& 60.3 1609
DI |8 TANCEWRROM MEI\rrEatrm: SWYBSTRATER (i ngh) O |@am2 3 “m5 6|um
7 SKi=TUg TP 4 pe he 1y Exgnpt—60. 3 60.5 607t
60 Ezampl |30.680. 33(1;@_ 4 23 g9.10 299 [30.0 |30.2 [30.1 |30.3
el um um um um um um wm wm wm
Compa [60.0 [60.2 |98 604 |603 |604 160.5 [61.3 115 .4
rative um uwm uwm uwm um uwm uwm uwm uwm
Exampl
el

Examples 9 through 11 and comparative example illustrate results when the spin

coating apparatuses acording to embodiments of the present invention and the con-

ventional art were applied to an ultrasonic endoscopic piezoelectric ceramic plate.

<Example 9>

Referring to 40c-2 of FIG. 6, an inner portion of the upper surface of the

rectangular member was in contact with four sides of the rectangular member, and the

inner portion of the rectangular member had the same height as the substrate. The

upper surface of the rectangular member was inclined outward at an angle of 15 ° to




e 7 [Lm[Lm[Lm[Lm[Lm[Lm[Lm[Lm[Lm Exanpl 30.0
30.3 30.2 30.1 29.9 30.0 30.2 30.1 30.3 e 8 [Lm[Lm

wQ Roosorazey Lm [Lm [Lm [Lm [ Lm14Conpa 60. 0 60. 2 BOI/BRE®4402101

[70]
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[72]
[73]

[74]
[75]

[76]

60.3 60.4 60.5 61.3 115.4 rative mmmmmmmmm
Exanpl e3 [67] Exanples 9 through 11 and conparative

exanple illustrate results when the spin coating

awdie diorigontel. Amotir werfiacs ob fhetrhesapgudaranembanvers inadmed pdtward at an

th n r | i C .
e DA oBel, MG ABR S Ml BER .

9>repﬁﬁgulﬁaep1ezcreila¢gnctaera4mc pRtcofadin@intéd omthei spimetoathay dpparatus and

f .t he f f th t i
ot AR 528 aBhy b, nREIR P, 3 P RRE e st
t hmcldﬁn@ano@@nt ipaxticles gdr{impf(ﬁmb?ﬁgiﬂﬂoarmdmmkb&ﬂetthlene and
el Strate e

ht as the s rface of
r Y40k g E‘Gfeélﬁf Wﬁ‘i%ﬁ?l’ﬂﬁﬁé’n t%e&qn,t{@hpcgﬁ E@e Ficzggiectric ceramic
anﬂl'a% Phenl $he $i820M0cARQ/MBAOBRR ik BlaldddrAdIM §2ed lobtain an

the horizontal. An jnner surface of the rect an%ul ar
mefeBste wRasching: lay frevitht thigknassal 39t mapgiagcrgge thickness of he
hoﬁobﬁé?ﬁh@ﬁtchlﬂg‘ﬁy&%ﬁ‘teg Qﬁ‘ttﬁen[geﬂ)‘é%frﬁtc@?anh§ ARASAQhe ski-jump are
al um ni um rectangul ar piezoelectric ceranic

pl %hoevmaéfah&ﬁwb@Won the spin coating apparatus and

flxegEk%ﬁngBgn1 Then, an epoxy resin, a phenol resin
curabl e resin including inorganic particl es

for Ampéddangie codostorud plemelwﬁcsletﬁymik plagmeaqs manhufamgedmdthe same
uwv r @l . ntr

po[P%HIE)e%%(L)f {%?in%lé é‘z og? a? It}geozgrgu%g% ngEc%?I}gCl?%er S 40 hmth thick. An
pi am@eehltkness o@tﬁlamoustpl matehimgﬂ;lyenﬁmtedd)nahe memegdfctnc ceramic

bt ti t.C | th
PP ak e A3 e RN R nese of the

acousEkﬁanatmial ng | ayer coated on the piezoelectri c

cera I ate and the ski are hown i n Tabl e

bl o YIPEPIE RGN WP CAR b P RSV AR AER B e same
Pi RERRIras i &xanfiiE Arixecltadt %é’%usf@ﬁﬁfoﬁﬁ{g%ﬁ&‘ wa 50hem thick. An
sane rmahner as_in exanple 9, except that the acoustic

nmed eRmgsdhrkness olihe a@GSUCrﬁl‘ttﬁliH@& layapcoated nd B PicRpadeahidsesramic

of lta{&eanﬁ%@élh ‘jurHFta&thBQm iRY86leARIGRH on the

pi ezoe ectric’ceramic plate and the ski-junp are
showsCpmpaabyveEgamppledw. [ 72] <Exanple 11> [73] An

ultr Q{‘ﬂrafsogﬁ QR&&&@J&C iR RIRECGLHC phR B &a@f&g&eéﬁ’ﬁ?me same
manufactured in the SARe — manner astin exa

exmeptertab at exangla DU skeept that sphi mtlngy[maraxmsh@mo nevtangular

t h%n%mbeMn average thickness of the acoustic matching layer coated on the
piezoelectric ceramic plate and the ski-jump are shown in Table 5 below. In this case,
the ski-jump at the outer edge of the piezoelectric ceramic plate is about double the

average coating thickness. Also, the thickness of the portion near the ski-jump was

increased.
[Table 5]
AVERAGE STANDARD SKI-JUMP AT END
THICKNESS DEVIATION PORTION
Example 9 30.1 um +0.1 pm 30.2 um
Example 10 40.3 um + 0.3 um 40. 5 um
Example 11 50.4 um +0.5 um 51.1 um




average thickness of the abDustic matching | ayer coated
on the piezoelectric ceramc plate and the ski-junp

wae@sstmeh in Tabl e 5 bel ow. {574] <Conpar at i vePERERR(04/002101

[77]

[78]

4> [75] An ultrasoni c endoscopi c piezoelectric ceramc
pl ate was manufactured in the sanme nmanner as in

exaple—1l—execept—the spihrcoatingapparatushadhe
rec}oarqgtduae e 3 um aver age|sthilgkness of to&7 um
ac stlc tching | ayer coated pn the piezoellectric

ceF3APR ate and the ski-junp are shown in Table 5

below. In this case, the ski- at the outer edge

of t A& Shpen BkAVecihe SpinCed i @pﬁqa&ts@@@%f@dhe PrRSBaNt @lweﬂtéon @n
averiagalF QA h BebstiicGHRES Soatif 3QutibNBy b &%e@tfcl %h&%kl -jump
portion near the ski-junp was |ncreased [

5] PRvBRaTE mm@qterﬁ@womemtraﬂq-ﬂmﬁg@ ooatmg Also, oon-

EARA ATy R SHATR) G el oot Ry Rgfalfly recueca
0.5 rﬁWElile Thapré@nL POBHIEZORE HedbpRETIHI2004N002 deskcribed with
Cog@&r tx %xg%%lgryrgm@od}mgﬁtg ﬁig?eé)g] plta Wi ?E@Lt?de{}sté%i?l%?f (ﬁ?se of

homn I'n coa us aooor
t herdpraeys sintl in timemtthatrvamaus chanpzésan mbyn amhdietalssni@sbaf ahée therein

with.a natin olu enoVvi

o ShsRbishts ik S elind G e ArestiarBighes fefingg by the
suhslonadecldinis. ng spin mating. Al so, con- tam nation of
the substrate due to the mating solution can be

remar kably reduced. [78] While the present invention
has been particularly shown and described with
reference to exenplary enbodi nents thereof, it will be
understood by those of ordinary skill in the art that
various changes in formand details may be nade
therein wthout departing fromthe spirit and scope
of the present invention as defined by the follow ng
claims. WO 2005/ 020225 16 PCT/ KR2004/ 002101 d ai ns [ 1]
A spin coating apparatus conprising a ring-shaped or
pol ygonal nenber, wherein an upper portion of the

ri ng- shaped or pol ygonal nenber has an inclined
portion extendi ng downward and outward, and an inner
portion of the inclined portion is adjacent to or in
contact with an outer edge of a substrate.
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(2]
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[5]
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[2] The spin coating apparatus of claim 1, wherein an
i nner surface of the ring- shaped or pol ygonal nenber

wo g005/02022hed downward and outwgard. [3] The spi PCERRI0AH02101

apparatus of claim1, further conprising a supporter
for supporting the substrate such that a portion of
the surface opposite to a surface to be spin-coated
is exposed. [4] The spi n(HedimRy apparatus of claiml,
wherein an area of a contact surface in which the

suppor Aepinadodtinghep patinst oaipeising ratrmgt shapecmorqtdh@mhlsnember
595%oBthetotaI reat%gthe sub traL\y an ou

radi al VA FEA" ORT RY ?““Tﬂ% RS S@%% i N© |§8% arUePDd & an

cl ai m @chaad pigtidne @I @ Vel meand biievard,Agd as aiee fodibn of the

pol ygonal. nenber and. the su porter 6] A coated
substr lélPJé“eﬁld%ﬂE‘fl%{S Eermh{o ohia QA “e{siaejﬁ Wf&%g%?%% fbstrate.

of oneTRf spih laffig llgpatrQBQHﬂaaﬁh 1 WIRr&h An 3ndcd kG RE D the ring-
devi ati on of a _coa | ayer at an area not including

a ski - jhapgd @ttpo,;yg%alg@e@bertlh inckiped deyvvdd ppd patvagd.
Wi thi nTh@??m aﬁl@inég %ﬁé ghd1ainf 1 tfﬂﬁhﬁr&bnﬂpﬁ%ﬁﬂ/g %tsuﬁﬁﬁter for

edge of t coat strate 1s wt
r especsupportiag tl@ﬁ/@\batg@te siwhdkat@portzn efibe suttpec oppasheto a surface to

coat i nge% g(;atedg]g{ g&g qcoated substrate of claim§6,
wher ei n coate Strate is an optical disc

havi ngTke $pm claneg spplestusadi dainof, \ahmieinanrae&amfdicngtact surface in

region ma. sen di us . 1D (S, |.ess
[ hon R M RERcant e BBl Sl e8P o TR BFRR o
is | esmaa bhme sli¥atd i8 Jan Doeer cakidl eldrestidist rat e of cl aim

e| n.the .coated SuBét ratghi S a sem condt ut

i or - TR PG EE APEER R BLT it ShBRnE PR FRTEE GFIBFEl e rine

the cogtapell suhisidoahlemembéindlihd appoier. endoscopi ¢

i ez oelAeogztltcE,(li gub%te}zrlt%rglfnu a[ct%treed by the spin coating apparatus of one of claims 1
through 5, wherein a thickness deviation of a coating layer at an area not
including a ski-jump at an edge of the coated substrate is within + 2%, and the
height of the ski-jump at the edge of the coated substrate is within + 10% with
respect to an average thickness at the edge of the coating layer.
The coated substrate of claim 6, wherein the coated substrate is an optical disc
having a thickness deviation of a data recording region from a center to a radius
of 58. 5 mm is less than 2%, and the thickness deviation of the ski-jump is less
than 10%.
The ooated substrate of claim 6, wherein the coated substrate is a semiconductor
wafer.

The ooated substrate of claim 6, wherein the coated substrate is an ultrasonic

endoscopic piezoelectric ceramic plate.



