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Figure 1. HDP—CVP equipment.

Table 1. Variable process conditions using in this study.
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Figure 2. Deposition rate of SiO. thin film with SiH, gas

Process Condition flow rate.
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. SiH, <70 [sccm] Bl Bou 288 $]3k vt Spec.
as

O <140 [sccm] Uniformity <+5%
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Table 3. Process condition of SiO- film with gas flow.

SiHy : Oy = 1 : 2, TCP 1,000[W], bias 100[W]
SiH, 30 42.5 55 67.5 scem
O 60 85 110 135 scem

Pressure 15 22 33 53 mTorr
Depo. rate | 0.18 0.23 0.33 0.41 um/min

Table 4. Process condition of SiO; film with working
pressure.

SiHy 30 scem, Oy 60 sccm, TCP 1,000 [W], bias 100 [W]
15 20 30
0.18 0.18 0.18

mTorr

\m/min

Pressure

Depo. rate

Table 5. Process condition of SiO: film with working
pressure.

SiHs 55[sceml], Os 110[sceml], TCP 1,000[W]

Bias 0 100 200 400 W
Depo. rate | 0.24 0.33 0.31 0.29 m/min
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Figure 3. Deposition rate of SiO thin film with working

pressure.
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Figure 4. Deposition rate of SiO; thin film with bias power.
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Figure 5. Deposition rate of SiO: thin film with TCP power.
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Table 6. Process condition of SiO; film with working
pressure.

SiHy 55 [sceml, O 110 [sceml, bias 100 [W]

TCP power 500 800 1,000 W

Depo. rate 0.26 0.3 0.33 m/min

Table 7. Process condition of SiO. thin film with RF bias.

SiHy 50[scem], O; 100[sccm], TCP 1,000 W]

RF bias 0 100 200 250 A
center 0.28 0.34 0.28 0.31 im/min
middle 0.25 0.32 0.28 0.33 um/min

edge 0.24 0.29 0.28 0.34 um/min
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Figure 6. Uniformity of SiO: thin film with RF bias.

1.56

1.54

162 /’//

1,50 /
1.48 /

Reflective index

1.46

1.44

1.42

0/120 80/110 60/100 60/90

Gas ratio (SiH, / Og) [scem]

Figure 7. Reflective index of SiO; thin film with gas ratio.

233



Table 8. Process condition of SiO; thin film with gas ratio.

Sity 60 [sceml], TCP 1,000 [W], bias 200 [W], 20 [min]

Gas ratio 60/120 | 60/110 | 60/100 | 60/90

O 120 110 100 90 scem
Working pressure 53 49 44 37 mTorr
Thickness 7.3 598 | 5.65 | 5.15 m
Reflective index |1.4671| 1.482 |1.5275|1.5367
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Deposition of SiOs Thin Film for the Core of Planar Light—Wave—Guide

by Transformer Coupled Plasma Chemical—Vapor—Deposition
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In this paper, we controlled the deposition rate and reflective index with process
conditions that are TCP power, gas flow ratio and bias for optical properties of SiO,
thin film using TCP-CVD equipment. We obtained a excellent SiO; thin film which
has a excellent uniformity (<1 [%]), deposition rate (0.28 [um/ min]) and reflective
index (1.4610-1.4621) within 4" wafer with process conditions (SiH, : 0,=50 : 100
[sccm], TCP power 1 [kW], bias 200 [W]) at 300 [°C].

Keywords : TCP-CVD (Transformer Coupled Plasma Chemical Vapor Deposition), SiO,,
Depositon rate, Reflective index
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