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Abstract

Ultraviolet (UV) detection and electrical characteristics  of
Ing 17Alp 33N/AIN/GaN metal-oxide—semiconductor heterostructure field-effect
transistors (MOS-HFETs) with Al,O; gate-dielectric and passivation formed by
using ultrasonic spray pyrolysis deposition (USPD) are studied with respect to a
conventional Schottky-gate HFET. Due to the enhanced gate control, the DC
characteristic of device has been effectively improved. Depositing the high-k
aluminum dioxide as a gate-dielectric layer, the gate leakage reduced by gate

insulation and surface passivation.

Providing the comparison of the characteristics, In this thesis, Schottky-
HFET, Al,03;-MOS-HFET, have been achieved, including maximum drain-source
saturation current density (Ips, max) Of 544.2 mA/mm, 810.4 mA/mm, , drain-
source current density at Vgs = 0 V (Ipsso) of 291.1 mA/mm, 331.3 mA/mm,
maximum extrinsic transconductance (gm, max) Of 212.2 mS/mm, 180.4 mS/mm,
gate leakage current (I) at Vgs = -10 V of sample A and sample B were 1.4x1072
mA/mm, 1.1x10° mA/mm, two-terminal off-state gate-drain breakdown voltage
(BVgp) of -126 V, -185.5 V, and power-added efficiency (P.A.E.) of
16.5%,26.3% at 2.4 GHz, respectively, at 300 K.

From the experiment results, the superior performance of Al,O; metal-
oxide-semiconductor HFETs (MOS-HFET) can be effectively improve DC
characteristics by USPD technique, not only decrease leakage current but increase

breakdown voltage of device.

Keywords: USPD, Aluminium oxide, InAIN/AIN/GaN, Ultraviolet detection
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