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CAPST : Center for Advanced Plasma Surface Technology
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1. Micro-crystalline Si film synthesis on glass by
dual frequency PECVD

2. Hardness of silicon oxide films with controlling
to the ion flux by PECVD

3. Nano-crystalline Si film synthesis by ICP assisted :
magnetron sputtering at low temperature Prof. HanBfZE ZE D A 7\ —
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Introduction
microcrystalline silicon (uc-Si:H) thin film (

‘. Wide-range spectral sensitivity

< - Excellent stability against light soaking
-. Low light absorption coefficient

- = thick film is required (~2 pum)

— Assignment for practical application

-. Enlargement of substrate size = Low cost
-. High quality = Improvement of generation efficiency
-. High deposition rate = Increase of productivity

Objective
To find getting Guideline for improvement of pc-Si:H thin

film quality and high deposition rate
H Optical Emission Spectroscopy(OES)




Experimental setup

Process parameters
|1

Gas supp|y 1 = Feedlng gaS SiH4, H2
(SiH,+ H,) Matching box

RF (13.56 MHz) | -- Base pressure ~5 x 103 Torr

. Working pressure 1.5Torr
= Silane concentration (SC=100 xSiH,/(SiH,+H,): 2.0 ~ 6.0 %

VHF/UHF (146/314 MHz) | - Substrate Temp. 350 °C
I - 180 W (RF: 13.56 MH2z),
Shower cathode @-—ll . Power { ( )
60 W (VHF (146 MHz), UHF(314 MHZz))
15t generated plasma - Substrate Glass
Optical fiber .
2nd_generated plasma -. Distance g 80 mm
- OES equipment . .
Heater -. Film thickness 2 pm

Pumping ——83 1 .
L 1 Analysis

-. Plasma diagnostics: Optical Emission Spectroscopy




Si*, SIH* emission intensity (cps)

Optical emission spectra (1)
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-. SiH* & Si* peak intensities and SiH* / Si* intensity ratio correspond to the deposition rate and the electron temperature. respectively.
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H /SIH*

OES intensity ratio

Optical emission spectra (2)

RF (13.56MHz) + VHF (146MH2z)
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-. The ratio of H, to SiH*(Si*) correspond to the crystallinity which was determined by Raman data
-. The increase in the H,/ SiH*(Si*) ratio in the plasma resulted in enhanced crystallization of the deposition silicon thin films




OES

-. SIH* & SiI* peak intensities increased by VHF or UHF.

-. SIH* & SiI* peak Intensities and SiH* / Si* Intensity ratio
correspond to the deposition rate and the electron
temperature, respectively.

-. The ratio of H, to SiH*(S1*) correspond to the crystallinity
which was determined by Raman data.

-. The iIncrease in the H, / SIH*(SI*) ratio Iin the plasma

resulted in enhanced crystallization of the deposition silicon
thin films.
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