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Abstract

Crystallization mechanism of hydrogenated amorphous silicon (a-Si:H) by using the
atmospheric pressure radio-frequency thermal plasma jet (AP-TPJ) is discussed through the real
time monitoring of the surface temperature, optical transmittance, and reflectance profiles. The
film crystallization proceeds through the three steps, i.e., dehydrogenation, solid phase
crystallization (SPC) and subsequent coalescence of small crystalline grains. The SPC occurs at
750°C, which was almost independent of the rising speed of surface temperature. However, the
coalescence stage depended on the surface temperature profile and the maximum surface

temperature, which determined the average crystalline grain size.
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Fig.1 Schematic of the apparatus used for the
crystallization of a-Si utilizing an atmospheric pressure
radio-frequency plasma jet.
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Fig.2 The surface temperature, optical transmittance
(T), and reflectance (R) profiles of quartz substrate
during the plasma exposure.
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Fig.3 Typical image of crystallized Si on quartz.
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Fig.5 Typical surface temperature profile during the rf
plasma exposure monitored by the non-contact
thermometry. Distance: 20mm, Stage velocity: 10mm/s.
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Fig. 6 The surface temperature, T/R profiles during the
plasma annealing at different stage velocities (d=10mm,
RF power: 2 k W). The film thickness was 150nm.
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Fig.7 Surface temperature and the optical transmittance
T profiles of crystallized Si film annealed by rf thermal
plasma torch at one time and two times. The surface
temperature profile was same.
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annealing. The a value was calculated by T and R
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