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Abstract In this study, we investigated the structural properties of Ga,O; thin films and the photo-electrical properties of
metal-semiconductor-metal (MSM) photodetectors deposited by Ti/Au electrodes. Ga,0O; thin films were grown at different
temperatures using metal organic chemical vapor deposition (MOCVD). The crystal phase of Ga,0; changed from e-phase
to P-phase depending on the growth temperature. The crystal structure of &-Ga,0; was confirmed by X-ray diffraction
(XRD) analysis and the formation mechanism of crystal structure was discussed by scanning electron microscopy (SEM)
images. From the results of current-voltage (I-V) and time-dependent photoresponse characteristics under the illumination of
external lights, we confirmed that the MSM photodetector fabricated by &-Ga,0; showed much better photocurrent
characteristics in the 266 nm UV range than in the visible range.
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Fig. 1. XRD diffraction curves (26-o scan) of Ga,O; thin films
grown on sapphire.
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Fig. 2. SEM images showing (a) incomplete merge region, (b) nearly merged region, (c) expanded top view of a single hexagonal
island and (d) tilted hexagonal islands on a sample grown at 650°C.
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Fig. 3. XRD @ scan results on different crystal plane of &-Ga,O;;
(a) (122), (b) (131) or (201), (c) (022) or (112) and (1011) of
sapphire.
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Fig. 4. SEM image of &-Ga,0; hexagonal islands grown with
low temperature buffer layer.
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Fig. 5. CL panchromatic and SEM (inset) images showing different regions ((a) incomplete merge region, (b) nearly merged region)
of a sample grown at 650°C and images of a sample grown at (¢) 750°C and (d) 800°C.
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nm 3 (solar blind F3)2] UV FLE AL H-,
WA FAL AEEE ol BisiA <k 3 x 10%e] ¢
e e SH AES 7K Bleg gRIEen, oy
3t AFAZRE e-Ga,0, UFHS 7]¥HS 2 solar blind 3
Qof|A] a1 291A o] 7Hs3F 98 452l photodetector
Azto] 7Fsehe gRlskslt.

4.4 E

MOCVDZE 0] &3] A2 tE &%ofA] Ga,0, vlaks
A7tk AdTiEel A2l 650°CAA e Ga,0, 4t
o] FAE AT AFRETL STl wEF At HlE
o] 53N, 800°ColA 573 B Ga,0, vleo|
FAEAY. XRD £ ﬁ7 S 53l e-Ga,0:2 AR
Z7} orthorhombicq! A& SRS, o|Hg AAF=
7t FAEe WAYUS] el =43k A3 sh- 719l
v X]= G837 orthorhombic single unit cell®] APLA
3do] FAlll 283k AR ARAUCE 277 W&
o ZFZ e-Ga,0; 474 1814 hexagonal th/do]
E& 7|Fe] Ao R AT CL SHo= Bfke]
WEes waEmee] B4S selsiy, WaEwsol
Fd Ale AT AagFo =2 Q1% donor HE
oz Awd HsH(CBMPIA Rz
(VBM)l| slldsh= Zol= AskA] 283%aL short blue
TEo] F2 UEITE BE Ga,0; Bl Ti/Au 452
AR88F MSM photodetectors: A &}ste] FAF A4S
718k}, e-Ga,0; 7IRF detector’t IS = UV
BAFRZE #%eH AFHE HIALEE solar-blind 54 %
sl UERTE B3 AZE OE on/off F-&H 54
HISLE F3f 7R Uvel ggo] vig mE A
2 RIS o5 Eall, Z-Aol HASFE e-Ga)0,

O
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£ o|83PA 3145 solar-blind UV photodetector 4
I

= AR 75717 Eskxd 4l
<7 AR A (AN ZE: N0001363, FA1-3)
FENE S SEE LEDSHEY 471y dEld
W) o= xdE AUk
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