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Fig. 1. (a) SEM image of heterojunction, inset shows the XRD patterns of GaN/(BA),Pbl, heterojunction; (b) EDS elemental maps
of heterojunction; (c) energy spectrum of GaN/(BA),Pbl, heterojunction; (d) SEM image of (BA),Pbl, thin film; (¢) SEM image of

GaN thin film.
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Fig. 2. (a), (b) Plot of (ahv)? as a function of photon energy (hv); (c) the UV-vis response spectrum of the GaN/(BA),Pbl hetero-

junction.
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Fig. 3. (a) Schematic diagram of the GaN/(BA),Pbl, heterojunction photodetector; (b) I-V characteristics in a log coordinate of the
heterojunction photodetector in the dark and under 365 nm UV light illumination with various intensities; (c), (d) PDCR of the PD
replying on the light intensity under various voltages; (e), (f) responsivity (R) and external quantum efficiency (EQE) replying on

the light intensity under various voltages.
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Fig. 5. The It curves at (a) positive voltages and (b) negative voltages under the illuminations of 356 nm UV light, inset of

(a) shows the It curves at 1 V; (c) the It curves under 365 nm light illumination at zero bias, inset shows transient responses of

the devices under the 365 nm light illumination with a power density of 113 pW/cm? at zero bias; (d) the band diagram of the het-
erojunction photodetector at zero bias.

# 1 T GaN/(BA),Pbl, s Biaiptl “ M8 SEAMEIN AT ERES R UL
Table 1.  Parameters comparison of self-powered GaN/(BA),Pbl, heterojunction UV photodiode.

Photodetector Bias voltage/V Wavelength/nm R/(mA-W) Rise/Decay time/s Ref.
n-ZnO/p-GaN 0 374 1x10°3 N/A [27]
GaN nanorods 3 325 26 0.33/0.99 [28]
GaN/Zn0/Zn0O -5 360 90 N/A [29]
1-GO/GaN 0 350 1.54 0.06/0.267 (30]
Zn0/CdS/GaN 0 300 176 0.35 [31]
GaN/(BA),Pbl, 0 365 1.96x104 0.12/0.13 This work
GaN/(BA),Pbl, +5 365 60 N/A This work

) GaN/(BA),Pbl, 5B 455G AR &% 5 el 4ol KK (25, 32], £l T GaN/(BA),Pbl, 5% i 45
(1AM ER AT LA (36 1), FRBHAR SCHi A5 iR FIRERT &, aniEl 5(d) Fis. MREEY HEE, BN
D EA BRI P RE n-GaN (/& 28 K BE4 ) — 5% %% % p-(BA),Pbl, —
jﬁTiF#%/FlﬁElf’F%%ﬁ,““%ﬁ‘ﬁEﬁﬁﬂl LIIDEAN M (RFEKBELR), 2SI AH R 77 e, B
DAL, 38 0 45 G 10 ST BT AR 50 DL B 2 ) A FE BN P ARRES . TEX AR, g
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4 # ®
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Self-powered dual-mode UV detector based on
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Abstract

As an important part of an intelligent photoelectric system, ultraviolet detector has been widely used in
many fields in recent years. The research on self-powered heterojunction photodiode is particularly important.
In this work, a dual-mode self-powered GaN/(BA),Pbl, heterojunction ultraviolet photodiode is prepared and
discussed. The GaN film is deposited on sapphire by metal-organic chemical vapor deposition, and then the
(BA),Pbl, film is spin-coated onto the surface of the GaN film to construct a planar heterojunction detector.
The X-ray diffraction, energy-dispersive X-ray spectroscopy mapping and scanning electron microscope
measurements are used to determine the quality of GaN and (BA),Pbl, thin films. When the film is illuminated
by 365 nm light with a power density of 421 uW/cm? at 5 V bias, the responsiveness (R) and external quantum
efficiency (EQE) are 60 mA/W and 20%, respectively. In self-powered mode, the rise time (7,) and decay time
(1q) are 0.12 s and 0.13 s, respectively, illustrating the fast photogeneration process and recombination process
for photo-excited electron-hole pairs. And, the R is 1.96x10* mA /W, owing to the development of space charge
region across the interface of GaN thin film and (BA),Pbl, thin film. The outcomes of this study unequivocally
demonstrate the extensive potential and wide-ranging applicability of self-powered UV photodiodes based on the
GaN/(BA),Pbl, heterojunction configuration. Moreover, this research presents a new concept that provides a

novel avenue to the ongoing development of intelligent optoelectronic systems.
Keywords: wide band gap semiconductor, perovskite, heterojunction, self-powered ultraviolet detector
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