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Abstract: A high-performing all-transparent photodetector was created by configuring a MoOy/NiO/ZnO/ITO structure
on a glass substrate. The ITO bottom layer was applied as a back contact. To achieve the transparent p/n junction,
p-type NiO was coated on the n-type ZnO layer. Reactive sputtering was used to spontaneously form the ZnO or
NiO layer. In order to improve the transparent photodetector performance, the functional MoOy window layer was
used. Optically, the MoO, window provided a refractive index layer (n=1.39) lower than that of NiO (n=2),
increasing the absorption of the incident light wavelengths (As). Moreover, the MoO, window can provide a lower
sheet resistance to improve the carrier collection for the photoresponses. The MoO,/NiO/ZnO/ITO device showed
significantly better photoresponses of 877.05 (at A=460 nm), 87.30 (A=520 nm), and 30.38 (A=620 nm), compared
to 197.28 (A=460 nm), 51.74 (A=520 nm) and 25.30 (A=620 nm) of the NiO/ZnO/ITO device. We demonstrated
the high-performing transparent photodetector by using the multifunctional MoOy window layer.
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Fig. 3. (a) Refractive index for two and three layers and (b) reflectance
of MoOy (60 nm) and glass substrate.
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Fig. 4. (a) Transmittance and (b) absorbance of (MoOy)/NiO/
ZnO/ITO photodetector.
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Fig. 5. Photoresponses for visible regions (a) MoO,/NiO/ZnO/
ITO photodetector and (b) NiO/ZnO/ITO photodetector.
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Table 1. Photoresponses, rise time, and fall time of MoOy/NiO/
ZnO/ITO photodetector and NiO/ZnO/ITO photodetector.

MoOx/NiO/ZnO/ITO photodetector

Wavelength (nm) 460 520 620
Photoresponse (%) 87705 8730 3038
Rise time(ms) 46.61 36.55 52.49
Fall time(ms) 36.89 63.67 37.59
NiO/ZnO/ITO photodetector
Wavelength (nm) 460 520 620
Photoresponse (%) 19728 5174 2530
Rise time (ms) 61.86 69.52 102.54
Fall time (ms) 79.29 96.06 166.67

5719 BRANES SA5H9ET MoO,/NiO/ZnO/ITO

2xo| 7E7]e] BUASL 11.22 /2 NiO/
Zn0O/ITO x99 #AE7]9] BHAXS 694.4 kQ/O]
of vlsiA x5] Hekth Bubd oz MoOko| SAIC =
At mUANY A4 ZF2 =2E=Z Usto Mol
NiO/ZnO/ITO 9] Fd&719 dsol T

ditsoz FHE7IY He2 FSEvIY 7%
Y St dopy whEX| o wep grbdH. dE Y
Hl= o2 go] 9ol z=AtE o] ARV =5 1
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2 Ut s AR AL A agholA AT
o7 Jhe 7IRF & AORRIY 10~90%7t &= AFo]9]
Aol s AIRFZ BADPE FOigolA A agte
2 b= 712 F ATRke] 90~10%7t E: Atole] A
Zrolc},

Photoresponse ratio = m (2)

Light_Off

T3 5(a), (b)= MoOy/NiO/ZnO/ITO Fx9] L4
£7] % NiO/ZnO/ITO +x9] FAE7|Y 7HAF <
A(Blue : 460 nm, Green : 520 nm, Red : 620
nmjojlAe] LT UEpd Tejme Bogu], s
AZE, 87 A1ZEe & 0] LRt

Ast2 Aol WRos £9st AHAALE 1ds
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