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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 pus, 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.
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Fig. 3. (a) Image of devices and (b) transmittance of devices.

AF85t1 A2(room temperature, RT)oA] of=x
7tAE 50 scem, At 7FAZS 1 scem 27t ZgotdH
Al DC powerE 50 W& QI7tsta 2A4U= 5 mTorr
olA 9t AMEY 585 £sto] reactive YA
o2 AMx=+= 30 nm 9 p-type 54 AtetE
NiO FEohe FASHC (7] oo, ITOS 50
ccm@ Ar 29]7]19] ArLoA DC powerE 300 W=
Q17ksto] 38 30&%F 80 nmo| FAZ SASHICH E
gt ITOE ZAst o]0 RTPE &5t 102 &¢
500°Co] 2=ofA FAZ 342 stof FJyon o=
TCOZA A&sHs IT09] 588 &ojZ7| Yatolrt.

a3 38 Al/Si/SiO2/NiO/ITO9] Atz JF3d Al
Al tjutol 2ol Atrla Este s UpERACE Cufo] £9]
Y e wshid] Jbte M2 Hn 99 ¥ 4
qlon} 7HA elelo|n EatEs} 80% oljoz atw
e ve Al gele andos AUHL 9ge
2 2 oot

ol cjutolxolA ElAM = Siot 1 gjo] Hatel
NiO9] +1x+= FE-SEMZ o|&sto] miHy} WS o
Astgion I 4= FE-SEM &9 oJu]x|olc}. SEM
ololx|E B9l £ Hufo] A0 74 NiOFO) AL of
30 nmo g Yo Qo Yk Ato]=0] mtujE

D&oz BEIAHFY = S 7@ mHe B A 9t
majo]c 1xo] THO QANYO] YMALE Zo|nf Sio
2 RAEE ¥FE S7RIFA Fo] dulo|Ao] 585
o & 2 A

o] NiO 7Igte} &9 A= a4 4tehz vheA FA
27} cjufol2o] ME-H E4(I-V curve)s 54
st ZAxt 2™ 5(a)t e IJns AFstch R4
Ao geol digt AL F2 AR 54 dote] 2
RHEch o] AR 542 -1 VoN9 Af Hat 17
1 +1 VoAo] A= zto] Artju]g2 Clujo]Ao] XM=

Q

(o]
H](rectifying ratio)s & 4

I
Rectifying ratio = v
at—1V
of Hutolat Eed FF SHe wglon], of
41.39) 7Yl ez st 7igjojo HAjo] vwA
a7 et 28 s(b) ¥ AR-AY 54
2 Jjutog rCjujojao] WaLL TSI 9stol
Jejmo) opRY-SA Rl Yot ARES el
.
YA 28e ot Al ket 2t
S Vo LF
T r,
o71M n& BRI 582 Qulsty, | = ©F
AeUe V= /IAY, FF= fill factor(EHE8 E
 ZHAAY, Pin® YAPE el Feoluixloln
AM1.5014 7t
=74 ZAWZHEH ], -0.0004 mA/cm? V, 0.173

V, FF= 200252 &olgion, ¢ 7]gto 2
0.014%9] 8L 7|28t E NiO 7]9to] 2E7] A

Al S
=



362 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 29, No. 6, pp. 359-364, June 2016: D.-K. Ban et al.

0.010 T T T

0.005 .

Current (A)

0.000 g
—— 30nm light|
-0.005

0.5 0.0 0.5 1.0 15
Voltage (V)

0.0000

-0.0001 8

-0.0002 | .

Current (A)

-0.0003 - 1

-0.0004 + 8

-0.0003 5 04 0.2

Voltage (V)

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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