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ABSTRACT

Silicon dioxide thick film using silica optical waveguide cladding was fabricated by Plasma Enhanced Chemical Vapor Deposition
(PECVD) method, at a low temperature (320°C) and from (SiH+N,0) gas mixtures. The effects of deposition parameters on
properties of SiO, thick films were investigated by variation of N,O/SiH, flow ratio and RF power. As the N,O/SiH, flow ratio
decreased, deposition rate increased from 2.9 pm/h to maximum 10.1 pm/h. As the RF power increased from 60 W to 120'W,
deposition rate increased (5.2~6.7 um/h) and refractive index approached at thermally grown silicon dioxide (n=1.46).

Key words : PECVD, Waveguide, Silicon dioxide

1. M =

H‘-Z—] A3 A e & FEA

e a5 1611*1 o2 7kA] FFAA L] Ak

i glvh tkd SR Faa FoA HE F=oy

FEFIAE FUS WEF B )& BHAA 2E
1

olel gk 3@@ FEDY TR Ag e
29 §4971%0] B, S0, FoL
Azele HHOEE F2 Flame Hydrolysis Deposition
(FHD)* 9} Chemical Vapor Deposition(CVD)>> o] A}
£33 9rh. FHD 332 vz FAL 98 & A7k

TCon‘esponding author : smcho @mail.skku.ac kr
TThis paper was accepted as an on-site paper at the submitted 2001 fall
technical meeting of the Korean Ceramic Society.

el Az & 93 A 2489 TAS AZY F Y= B
B& 712 927, Jfe) o) WA golsjohe
AEe /HT Y Ze 2HE 2 s9e) 2] §
o184 ot Aol ojsieel gon, AUy F4

%, 1300°C 7§E9~] FeA s _g'—zgo] 2 e st o
7% FHD BT} 22 2ZeA 429
e *

& 92 = Su sl Fom 2ws) 2ol gola
T AR BoH, e exolN 23] B ¢
EAE W2 A2 & ok Aol AT SRS =
gris @l =% I 9

B dRdAMe Al & ZikdETE g Si0, g}
S &3sl7] 98] PECVD(Plasma Enhanced Chemical
Vapor Deposition)-& ©]&3sl42oH, §i0, F& EAL &
23517] #8Hd N,O/SiH, flow ratio} RF powerdl] ¥3l=
Fo] ST ME B4 ZFSHY

~1037-



1038 29 - e - AEE - A9 - {UIE

2. MEEH

2 A7l AH8E PECVDH-Z 13.56 MHz] RF(Radio
Frequency) power supplyS AME-8hH, H3PAY AF72
B A3 Z7)1E 20cmX20 cmo|3 B FL5A AAAA
7]7] 931 PiFEE AFoE RE] ARIGHE A8 714
£ BAksteh EE of RAde] ol & &S deposition-
up Ao He glo] BBl Y HxFagrt”

Si0, T 52A7]7] A8l 71HeE p-type Si(100) §
ol#7} AMEER o, Al FH|E d¥kEgl RCA FF&
2 Zzre] AEg 90°Ce] piranha(H,S0,/H,0y=4:1) £l
o FA & DI Waercld] 223 AA, nAgex 19
HF(hydrofluoric acidy&<8& 53t Apd Aglehs A As
At Si0, B S5 Mol AlHe 4Ee F3 WY
FE-g SUANZAT, A FHe] EaE g By ek
AAZ A3 N, plasma cleanings 3tETh 719 9ol
Si0, =& A 717 At silane(SiH,, 90% dilution
Hy)?} 4% nitrous 0xide(99.999% N,O) 7F=2 AMg
35ic) 7k 9L MFC(Mass Flow Controller)S ©)&
slo] 2AER T, A T =6 g=oF FaE g
ZE o] &3l HirlslRen, 27 Hj7le Al HLE o
&ate] 1x10 o7k 718150t} PECVDS] A% e
o] B EEA o|RAEE §i-OHS Si-H FHo]
dold = glom, ol2|d O-H7Y FEF st B
Ao} 37t 9k o)8dt Si-OH 2ES RS 9%
FHeo) L322l 320°CE IAFHeH, )E FAIALES
Table 10 BAsIATE 47E =] TAe}t ZHEL prism-
coupler2 o]&3l] SN, EHZTE Atomic Force
Microscopy(AFM)E- o]-&-3l 24313 th

3. a9

=)

bl

Fig. 12 N,O/SiH, flow ratio®] w}= £&&zel FHE

Table 1. Deposition Condition of the Studied Samples

Sample Tff)mp. Deposition |RF power N2O/SiH4 Variable
(C) |presswre (torr)] (W) |flow ratio| constant
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Fig. 1. Refractive index and deposition rate of $i0, films as a
function of N,O/SiH, flow ratio.
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Fig. 2, Refractive index and deposition rate of $i0, films as a
function of RF power.
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Fig. 3. RMS roughness (a) of Si0, films as a function of N,Q/
SiH, flow ratio and AFM image of the Si0, film
deposited at N,O/SiH, flow ratio of (b) 3 and (c) 8.
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Fig. 4. RMS roughness of (a) Si0, films as a function of RF
power and AFM image of the SiO, film deposited at RF
power (b) 60 W and (c) 120 W.
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