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Abstract: NiO serves as a window layer for Si photoelectric devices. Due to the wide energy bandgap of NiO,

high optical transparency (over 80%) was achieved and applied for Si photoelectric devices.

Due to the high the

high mobility, the heterojunction device (Al/n-Si/SiO,/p-NiO/ITO) provide ultimately fast photoresponses of rising
time of 38.33 us and falling time of 39.25 ps, respectively. This functional NiO layer would provide benefits for
high-performing photoelectric devices, including photodetectors and solar cells.
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Fig. 1. Fabrication steps of devices.
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Fig. 2. Schematics of devices.

2249 @ n-Sio] BY s HAR clupol o]
TF2E WHs] sl AA UE FAF AR dolg
(field emission scanning electron microscope,
FE-SEM)& o] &3ttt 3t A7|d S48 otw
7] ¢fstol  AAO]E7](Keithley, 2400)% ©]-&5toq
-V S4¢ ZAs9n, ool A vjoloja 17}
o], oheFst 400 nm, 600 nm, 900 nm, 1,100 nm
o] mro] disi duto]Aof F IHS FASIACH,
Outo]2o] Emtes £4sto] 7] ¢ste] UV-vis
spectrophotometer (Shimadzu, UV-1800)S o]&535}

021 g O]'Oﬂq'
3. Z3 ¥ u#

2 dqtold AAE ddpolaol FHY AxRe

n-Si/Si0Oz/p-NiO/ITO9] A& 7Kt &2 A9
DE =0] ¥4°2 AmE "alog Zxbsio] WA
FA0] 7tssty Si029] @A 1ITOY &8-S Z7HA]
7171 9istol RTPE ol&3 FA2 342 Ay
t=0] ol2iet £y & A2 F&t FRaAE

RS 7AW JAEE 2o A
HAlo] JolAl= ™S 7HAlct.

B APods welle a2 g24Y © oo
type Sig 7lgtez 0Oz EY7|oA RTP (rapid

thermal processing)E ©]83t oj'Zd=(annealing) &
A2 714 10 nm E79] Si0r 92 &Adeto] ot
AAE Si0252 junction quality®] &g ol &
Atg]= NiO9] Sio 29| diffusiond ZAAIF F7]9
ggsttt. ol% 1 9o AxE9] el 242 YANi)=



A7 AAA 583 = A, A297 A6 pp. 359-364, 201611 6€: RE T T 361

(a) (a)-1. Al/n-Si/SiO,/p-NiO/ITO
(a)-1 (a)-2

j

(a)-2. NiO/ITO on the glass substrate

Transmittance (%)

oK 4

L L L L L
200 400 600 800 1000 1200 1400
Wavelength (nm)

Fig. 3. (a) Image of devices and (b) transmittance of devices.
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Fig. 5. (a) I-V characteristic of devices and (b) efficiency of
devices.
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Fig. 6. Light on/off response of device at (a) 400 nm, (b) 600
nm, (¢) 900 nm, and (d) 1,100 nm wavelength.
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