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Abstract:

Highly optical transparent photoelectric devices were realized by wusing a transparent metal-oxide

semiconductor heterojunction of p-type NiO and n-type ZnO. A functional template of ITO nanowires (NWs) was

applied to this transparent heterojunction device to enlarge the light-reactive surface. The ITO NWs/n-ZnO/p-NiO

heterojunction device provided a significant high rectification ratio of 275 with a considerably low reverse saturation

current of 0.2 nA. The optical transparency was about 80% for visible wavelengths, however showed an excellent

blocking UV light. The nanostructured transparent heterojunction devices were applied for UV photodetectors to

show ultra fast photoresponses with a rise time of 8.3 mS and a fall time of 20 ms, respectively. We suggest this

transparent and super-performing UV responser can practically applied in transparent electronics and smart window

applications.
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Fig. 1. of ITO NWs-embedded n-type
ZnO/p-type NiO heterojunction photoelectric device.
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Fig. 2. (a) Schematics of ITO NWs/n-ZnO/p-NiO on a quartz
substrate, (b) photo images of ITO NWs/n-ZnO/p-NiO/quartz

with and without RTP treatment.

A7dE ol H= 71 ol DC AmE{g-2 0|85}
o ITO NW& A1z eH, 1 9o ngY ZnOE
RF AHEYE o]&sto] FA6ATt. pPel NiOE ¢
sfl, Nig ®A DC AmEd3 o]&sto ZnO HE ¢
of ZArstlon], 1 2o Ni0O P42 sl 0,271
of|A] RTP (rapid thermal processing) o2 s}t ct.
o M@ o] we cutolre] sER WYL
O 2(a)e Ao 2= ITO NWol e 2 HA] o
glo] A xS W] fsfl AA YEd FAF 0]
7 (FE-SEM, JEOL, JSM_7800F)& A}&3}9ict.

E3h oufel Ao WebH 542 w7198 UV-vis
spectrophotometer (Shimadzu, UV-1800)2S o]&35}
of £ueg SR F/NH SHL B A -V
54 5482 220]87] (Keithley, 2400)2 £°85t%
t}. Be AH] (WonA Tech, ZIVE SP1)S o] &35}9
365 nmo "WAYE|CS UV & XA} (light illumina-
tion) Z=710A] 745ttt

Ind)

i

oo 4

= dolMe SEE HE> H
NWs/n-ZnO/p-Ni0O9] +x& 7}XIch
o] e s gol 7ksat Amel



810 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 28, No. 12, pp. 808-812, December 2015: H.-K. Kim et al.

2 2(b)= P 717 9o Ni0/ZnO/ITO NWo] &g
2 Fge AA cufolao] ApE MoECh 13
2Abe @A A Fo ARo2A, A 5o

%l DPT

& xo| WQx| o

} Z
ol2igr £ WHAAE AYYA

ooz o
ol goldel gL Jpch

3.1 ITO NW A&

H AoaA= ITO NWs7t A=l =8 7J]dtog
51, n-ZnO/p-Ni0 &3S HAstArt. AmEld g}
’9.'1}% o]85to] ITO NW2 AAA7]= wale ofH
A Ago| 7tsst gatAl Yrx @A walolct

ITO W S Yall, Nig =80z o] &sgi.
50 sccm®] Ar #9719 J=oA DC powers A&
stel 5 nm9 Nig FAMAZICH 7]# 919 Nig Ul
T& Fge Hsl 550°CY 2ol 107 & AL
siom, 2 9o 600°CoA ITOS 20E =9t DC
AmEsto] ITO NWE A7

a4 32 AAR AJAAZ ITO NWE
o]-gsto] gt olu|x|o|tt.

iC)

FE-SEM&

200 nm
—-—

Fig. 3. Morphology of grown ITO NWs. (a) top view, (b)

cross-sectional view.
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Fig. 4. (a) FE-SEM images and (b) transmittance of ITO
NWs/n-ZnO/p-NiO heterojunction device.
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Fig. 5. [I-V  characteristic of ITO NWs/n-ZnO/p-NiO

heterojunction device.
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Fig. 6. Photoresponse of heterojunction under pulsed UV light

(A=365 nm) illumination.
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