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(Fabrication of Hydrogenated Amorphous Silicon Thin-Film
Transistors for Flat Panel Display)
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Abstract

Amorphous silicon thin-film transtors (TFT’s) have been designed and fabricated on glass
substrates. The hydrogenated amorphous silicon (a-Si:H) thin-film has been deposited by
decomposing silane (SiH4) in hydorgen ambient by rf glow discharge method. Amorphous
silicon nitride (a-SiN:H) has been chosen as the gate dielectric material. It has been prepared
by decomposing the mixed gas of silane (SiH4 ) and ammonia (NH3 ).

The electrical properties and performance characteristics of the thin-film transistors have
been measured and compared with the requirements for the switching elements in liquid crystal
flat panel display. The results show that liquid crystal flat panel displays can be fabricated
using the thin-film transistors described in this paper.
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Deposition Conditions and Characteristics
of Thin~Films Prepared in this Study.

* Deposition conditions of a-Si:H and a-SiN:H*

Discharging power density 0. 11W/cm?
Substrate temperature 250C
Electrode diameter 15¢em

Gas for i-layer 20% SiH,in H,

Gas f t - lay i
as for .n ayer PHL/SiH, =0. 01
(the ratio of pressure)

Gas for a-SiN:H

(the ratio of pressure)

SiH(/NH,=0.2

Gas flow rate 50 scem

Deposition rate
(a-Si:H)
(a- SiN:H)

0.7—0.8A/sec
0.8—0.9A/sec

Substrate Corning 7059 giass

* Characteristics of a-Si:H and a-SiN:H*

Room temp. conductivity
(i—layer) 10°*—10"782 'cm ¢

(n"— layer) 10 %627 'em }

Optical band gap

(a- Si:H) 1.73eV (20Watt)

(a~SiN:H) 4.03eV (10Watt)
Conductivity activation energy

(i-layer) 0.8leV

(n* - layer) 0.22eV
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Fig. 4. Microphotograph of the Complete a-Si:H
TFT.
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Fig. 5. Drain Characteristic of a-Si:H TFT.
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Fig. 6. Drain Current Vs. Gate Voltage Vg for the
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Fig. 9. (a) Test Circuit for the Measurement of
Switching Performance.
(b) Dynamic Performance.
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