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Abstract

We fabricated a planar ultra-violet photodetector whose ohmic and schottky contacts were
respectively formed with evaporated Al and Pt on the GaN layer. To examine the applicability of
the device to the UV sensor, we investigated its electrical and optical characteristics. The GaN layer
on the sapphire wafer had 7.8x10' ¢m 3 of doping concentration and the 138 em®/V + s of electron
mobility and it absorbed the spectrum of the light below 325 nm wavelength. It had the responsivity
of 28 A/W of at 325 nm, and the signal to noise ratio(SNR) of 4x10* | and the noise equivalent
power(NEP) of 35%10® W under 5 V reverse bias. These results confirmed that the GaN schottky
diode had a solar blind property when it was applied to the UV photodetector.
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Table 1. Characteristics of the reported
ultraviolet sensors.
type GaN
parameter Photoconductive | Schottky| pin
spectral range 200~ 200~ 20~
PeC ang 3656 nm 365 nm | 365 nm
.. 2000 A/W 0.18 A/'W
peak responsivity @t 5 V) @t OV) 02 A/W
response time 1 ms 118 ns -
maximum .
operation temp. 300 T4 ~200 T
type SiC PMT silic.on
parameter photodiode phtodiode
spectral range 200~ 200~ 400~
Dec ang 365 nm 365 nm 1200 nm
peak responsivity| 016 A/'W 004 A/W| 055 A/W
response time - - 0.1 s
maximum .
operation ! 25 T 25 T 1% T
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Fig. 1. Schematic structure of the device : (a) top
view and (b) cross—sectional view.
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Fig. 2. Transmission properties of sapphire sub-
strate and GaN.
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Fig. 3. PL spectrum of undoped GaN layer at room
temperature.
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