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ABSTRACT

As a common process of fabricating passive integrated optical devices used in optical communication, FHD(Flame Hydrolysis
Deposition) is widely employed to deposit SiQ, films, where utilizes the hydrolysis of SiCl, in the high temperature Hy-O, flame.
Since many process parameters are involved in forming multi-component amorphous Alm(Si05-B,03-P;05-Ge0»), it is not easy to
predict the optical, mechanical, and thenmal properties of deposited film from the simple process parameters, such as source flow rate.
In this research, the motivation of study was to clarify the quantitative relationship between simple process parameters and resulting
chemical composition. Hence, compositional analysis of silica soot by FTIR and ICP-AES under the control of the amount of dopant
is carried oul to obtain the compositional information, which will affect the optical and thermo-mechanical properties of films. By
measuring spectrum of absorbance from FTIR, the compositional change of B-O, Si-O, OH(H,0) in silica soot was investigated and
could be quantified in B-O absorbance by ICP-AES analysis
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Fig. 2. FTIR absorption spectrum of silica glass for oplical
fiber cladding.

F2A| Y 88

LA - NS

Table 1. Comparison between Reference Data and Result of
Pure Silica

Fundamental band Previous result | Current result
H,0 band 3410 cm™ | 3417.30 cm
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E‘Oz(symmemc SXtChing) | 630850 em™ | 79454 o’
and
Si0,(Rocking motion)band | 450-468 cm™ | 466.70 cm”
Combination or Qvertone
2+ v (Si0y), -1 -1
[ 2 2
Vasa(Si0;) + VR(SiOg)* 1633 cm 1627 cm
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Ves(S105) + V5 o(SiO5) 1990 cm’ 1995 ¢m’”
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bande 450-468 cm YellA] A9l ARtz SIch. EF Si-
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Fig. 3. FTIR absorption spectrum of FHD soot at various BCl4
flow rate.
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Table 2. Peaks of Fundamental Bands of 510, in FHD Soot

Si-O(A,8)* $i-O(8,8)* Si-O(R)*
BCl; fow H,O - -
rate[scem] (Frec waler) P.u‘re Ffu_re FHD Pme FHD
Silica Silica s00t Silica Soot
10 - 1105.03 1114.67 794.54 810.93 466.70 476.34
30 3223.48 1105.03 1113.71 794.54 809.97 466.70 476.30
50 3219.63 1105.03 1113.71 794.54 807.08 466.70 476.34
70 3218.66 1105.03 111371 794.54 807.08 466.70 476.34
90 3215.77 1105.03 1111.78 794.34 807.08 466.70 476.34
*A,S: Antisymmetric stretching, S,5: Symmetric stretching, R: Rocking motion
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Table 3. Peaks of Various Bands Except Si-O, OH, H,O Bands
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Fig. 5. Absorption spectrum and absorbance of B-O stretching
band at various BCl; flow rate
(a) FTIR absorption spectrum of B-O band (b) the
variation of absorbance of B-O band.
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Table 4. Amount of B, P in FHD Soot Varying with BCl; Flow
Rate

BCl; flow rate B (wt%) P (wi%)
10 1.160631 1.812082
30 2361729 1.615316
50 4.100468 1.351547
70 4.79115 1.222650
90 5.856863 1.108621
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Fig. 10. ICP-AES resuli at various BCl, flow rate
(a) B concentration in FHD soot (b) P concentration in
FHD soot.
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Fig. 11. Relation between absorbance of B-O band and B-0O
concentration in FHD soot (a) Absorbance of B-Q
band vs B-O concentration (b) Extinction coefficient
of B-O band.
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Fig. 12. Relation between absorbance of B-0O/Si-O(A,S) band
and B-O concentration in FHD soot (a) absorbance of
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