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1. Introduction
CVD-SIiO, Z D i

Oxygen Mass
Temperature Substrate  Hf-doping Thickness Vacancy  Density

Thermal High c-Si Disable Arbitrary Few High
Radical Arbitrary Si Disable thin Few High
CVvD Arbitrary Arbitrary Enable Arbitrary Many Low
Conventional LTPS-TFT New Logic Device
Logic Device (High-k)
Thermal-SiO, CVD-SIO, CVD-HfSIO,
c-Si poly-Si c-Si
Glass substrate

Motivation
SERET NA RAFEFEIZIE, TRERBEOEBBICIEEZEDR L IABE
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2. Experiments

Micro wav e
Radial line slot antenna

(1) Sample preparation

HF (p-type c-Si(100) substrate) '
H,O rinse (Ultrapure water) = \Wafer ¥
CVD-SiO, (5~8 nm, SiH,CL/N,O, 750° C)

Thermal oxidation (2.0, 2.5 nm, RTO, 1000° C)
O Radical oxidation (TEL Trias-SPA, Ar/O,, 500° C)

(2.5 nmfE )
(2) Measurements
- |-V Leakage current
- TDDB Cumulative failure rate
- XPS (HF step etching) Etching rate
- XPS (Time-dependent)! Carrier trap
- XRR (SPring-8 BL16XU) Density depth profile

[1] K. Hirose, J. Elec. Spectro. Rel. Phenom. 176 (2010) 46.



3. Results
XRR spectra
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HF etching rate

® CVD(8 nm) ® CVD(8 nm)
¢ CVD(8 nm)+Thermal(2.5 nm) A CVD(8 nm)+Ar/O (2.5 nm)
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Time dependence of peak shift
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Leakage | — cvb( nm)
current |----- CVD(8 nm)+Thermal(2 nm)
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4. Discussion
Si-O network model

CVD CVD + Thermal CVD + Ar/O,
Si Si Si
O O O
O vacancy Large ring Si-O-Si Large ring Si-O-Si Small ring
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5. Conclusion

CVD + thermal CVD + Ar/O,
SI-OrvhI—VBER (SFEIL) v
Si-Oxy b7 —1&1E (B R RIGIER) J J
g E Vv
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