IR N T Y ARG b B LU - EHBEZ G
dH> ) O U iERRIZ BT B R E S S OVER S SRR AT

it I

BEE:jpn

HhRE

/ABIR: 2017-10-05
F—7—NK (Ja):
F—7— K (En):
YER

A—=ILT7 KL R:
Firi&:

http://hdl.handle.net/2297/16258




K # T "
£ £ A H

ZN 5 IR
FAoEHE Bt (I
FMNEES BHE3I9S

FNREDOHMT FHI1HF9ORA30H

FUREDOEM AR CENRRIEE 4 55 1 18)

FUREGOEE MDD VO R EERIL R HIE L ENRESER S Y 2 M
B9 % MIEEN R BRI R

MXEEEE (XH) REINH— @R - #)
MY EERE (EE) FK LA (T8 - 80%) M BIE (L2288 - 309)
A EIR (T8 - PR JBRE 2R (I35 - )

FURXEES

Polycrystalline Silicon (poly-Si) films were fabricated on quartz substrates by
solid phase crystallization (SPC) of hydrogenated amorphous Silicon (a-Si:H) films
deposited by plasma-enhanced chemical vapor deposition (PECVD). As-deposited a-
Si:H contains approximately 15 at.% of bonded hydrogen atoms as determined by FT-IR
measurement. The a-Si:H films were preannealed in N2 atmosphere at 450°C before
SPC growth. The SPC growth was carried out at three different annealing
temperature : 600, 650 and 700°C in N2 atmosphere. We have found that the
dehydrogenation process is strongly correlated with the SPC of the a-Si:H : especially
in the nucleus generation time, the crystallization starts from the outermost surface.

The SPC at 600°C for 8 hours generates crystalline nuclei of approximately 1 4 m
which serve as seeds in an amorphous matrix. The amorphous region changes to the
crystalline phase with 72 hours SPC at 600°C. The SPC at 650°C generates crystalline
nuclei within 1 hour of annealing, and changes amorphous regions to crystalline phase
within 2 hours. In the case of the 700°C SPC, amorphous-to-crystalline phase
_transition occurs within 1 hour of annealing. V

The TEM cross-sectional observations indicates that the crystallization starts
from the outermost surface. We assume the initial stage of the crystallization as follows.
When the a-Si:H is annealed, the a-Si:H starts to release hydrogen from the surface,
while most of the hydrogen inside the a-Si:H still remains. Hydrogen dissociation at the
- surface generates nuclei and the crystallization starts from the surface. We consider that the
time discrepancy of dehydrogenation at the surface and the inner thin film is essential to the
motivation of crystallization from the surface.

The n-channel TFT mobility of 158 ¢cm2/V - s obtained by using the SPC poly-Si

films.
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