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Rare gas excimer lamps using dielectric-barrier discharge are 4 new type of compact and high-efficient light source
for vacoum uitraviolet wavelength region. Since the lamps produce incoherent and quasi-continuous radiation, uniform
processing over large sample areas is expected 10 be possible without thermal effects and speckling or interference
fringes. The purpose of this paper is to exploit a new technigue of material processing by use of the newly developed in-
coherent rare gas excimer lamps. We will describe some findings obtained by applying the excimer lamps to preparation
of silica thin films. A photochemicel vaper deposition using a Xe.™ excimer lamp has made it possible to prepare silica
films by means of a single precursor process from tetraethoxyorthosilicate (TEQS) at room temperature. Transparent
S5i0: thin films were obtained with a deposition rate of 0.9 nm/min. The refractive index was 1.476 at 632.8 nm and the
surface roughness reached 0.2 nm-rms. These findings indicate that the VUV excimer lamp CVD is a promising method
for preparing smooth and fine thickness-controllable films of Si0» at room temperature. We cenfirmed that, this tech-
nique provides a very promising photo-quantam process for the fabrication of semiconductars and opt-electronic de-

vices, and others,

LB LU &

LSl 2 ¢ T8MA DT LY brs s AR LU 7 4
he=s AF AL ADFMALAHET T, T4 b7 RE
ADEBEEE-CTETWE, 74 b OEE S L
THEV—W—, HRENPLEREN BT Sz Er~
L—H—BRENTEDHN, —HTE L—¥F i
LHFMWEFOEE FRLEBEEAROT T ) 255
REOHMBLTTETCND, 74 h T uvRIEBITS
T4 brELTIR, 20X RRMESAREST, Lid
HEE BN R G ONEE L, Zok 5 R
WANHEEEEN TR ORERTHS, 20k 5
RIS - T, MEARBERETHET RS =S
Y, BEIZEN, L —F-RIREOR LR
T, BTFAAF— 7+ bR TELRIEL LT, »

E-mail: kurosawa@opt.miyazaki-u.ac,jp

DIERARERERIC 2> TETN S, FHETIL, B
Y41 (Vacuum Ultra Violet) FH A= =52 7%
DEERTOZA b7 ot ECVD) kB, B
BUEOER &R,
HEROBEFAKIFORERL LTETHT ORI 00
{BIEKREZ 7 TH Y 254 nm OBV IS L 185 nm
DEVIRRRHR LN B9, HARET V7 TiReh k
D BECHE T 122 0m OFRTH L, 160 nm fHie 1 —
7 bR OMRMEETAE SR TRY, ShitEnRE:
BBk, BERRIC L ZHH REWIRT Ar iz B LT 107
am, KriZBIL T 124 nm, Xe 2B L C 147 nm A48 5h
Tvde LLadis, MEOEFREEEL ST Lo
HUTZORR AT 71300 LSRRI BV TR
FTHTHB, by SR) B XEMLR
SR b DI AR bR E, MRS LTH
HATHBLENTIHWELOD, KE S THMARRE
BHFELTD, VUV ARY MBI TOREE LTH



402 RERE F0% HsH

Ebo s bAHIN THEFH A NTF ot vl —
PR UV A S VUV 2SR AR BT EK
EAARARERMTRETRY, oL —PF—ol%ick
< T VUV REHEIN T ORE WSz > TEA S
DL Te.

HETRIOL S A AT —L—# =38, #HimT
DI BCTHBPIZ R REY A 222 Tnd, L
LR s, BEANEIOSREE ERIZ X o TRIRS
BB E NN E R LS WREBRERT S & n e
MBS D, FIICME T, —F—iTaEHii AR
v MUHEEH D OT, KIBMENRE SR SR EREN A
TN a VML TWeWn, ZOL5REEBENT
T BHRAZF =T 7REEBES (VUV) e
FLWLREE LTRSS TWA, 205y 7Fitr —F
—BEOHLWEEIRBNT, BoiAX—74 ok
B TTRE 2 IR AR I L AR > T B, S hicf vk
— L hRREER SRR TELOTHNA A —-Y 0
RWAERE MBS TRETE Y, B R RER
AU bHB,

FHATER VT RE/RDFED 1 DL LT, EhER
Arab—L2 VUV EAREELTHERSL TWA
Yooy MEERZESELY, b5 1 oRESRES
RTHD. WEREREEOEE S TIHE LEIZH,
Kogelschatz® 12 & > T H AT ¥ o< E R Bl F ik
ELTHESNTWAFETSH D, ZRETHEALLY
MVUVHEEEELTh, FHACEFIv5 7o
Vo7 BTHY, S0 ORI E S ICHEEINTR vuy
HWELTH - THETHD RS, 77U r—a
VORI ERZ DA AT MRIERIRKEWEESRTE
V, FOMREGEA TS,

TH I T ERIGALEME LT, 74 <A P,
Si I, WERF T ZEORESENL Y, HBZHE
ASHTVWESDEH PN, 5 2F v 7, PET{poly-
ethylene terephihalate), PBT (polybutylene terephthalate),
PC (polycarbonate), #FICIEERET 7k » THHE
EHBZ LWTEMRWPE {polyester) & PP (polypropyl-
ene) FHE LAY HEI R TWE P, HEH
MREIZAAF—T 4 b EAROEEHERRZE~C7 2%
BIEOFKIEET> TR, ML, GAasWHdit
SICPOzyF LS LEEIh Tnd, DEMETHS
NO. O3S, REMB~OT 70 r—v 2z h#s
TS,

EZ2XRVeI VT FaRy v A OERETHS Ber-
gonzo B ¥, THR TN THE-FREEEL T
RECHALOEREZHR L CHEEERE2ERA, %>
I FINP-CVD OXEE LTHYTHLZ L 2L

{1999}
C?HS 3.6V
0y
}%&ro—&~0—?—?—H
t
Q H HX
83V 02H537€V 4.3 eV

Fig.1 Structural formula of TEOS.
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Fig.2  Schematic drawing of the photo-CVD experimental setup using the excimer lamp.
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Fig. 4 The thickness and the surface roughness (R-rms) of
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Fig.5 FT-IR spectra for comparing with the flow rate of
mixed gas (TEOS/N:0) was 20/0 [secem/scem] and
5/50 [scem/scem].
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Table1 Comparison of the results from Ellipsometry, FT-IR
and XPS of the obtained film at different TEOS/
N0 ratic.
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[scem] index  absorption peak  [em ™

[em™]
2040 1.476 1027 157  2.84 0.66
3/50 1.429 1037 92 250 039
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Fig. 6 AFM image of the deposited film using the Ar exci-
mer lamp.

Table 2 The results from AFM, Ellipsometry and XPS of
the obtained film by Arn* lamp.

R-rms[am] Film thickness[nm] Refractive index OQ/Si C/Si
1.34 25 1.436 238 173
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