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Absdract: Ultraviolet (UV) photodetectors are used in various industries and fields of research, including optical
communication, flame sensing, missile plume detection, astronomical studies, biological sensors, and environmental
research. However, general UV detectors that employ Schottky junction diodes and p—n junctions have high
fabrication cost and low quantum efficiency. In this study, we investigated the characteristics of materials used to
manufacture UV photodetectors in a low-cost solution process that requires easy fabrication of flexible substrates.
We fabricated p-type NiO and n-type ZnO substrates with wide band gap by the sol-gel method and compared the

characteristics of substrates prepared under different spin-coating and heat-treatment conditions.
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Hopo] HEEn QA9 [1-4], yRZHEnto] ofsf A=l NiO= 3.7 eVe] IEAS ZH= & p-type
At pnEY Y T MM HE Si Ge, GaAset WEAlz & A oy, FFFRES YEUL,
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71" EX HIt= 4-point probe AH|ES AL8-5f
o] 27Y¥ HATS =A5+9 1, probe stationd}t -V
measurement systemg ©]£35t0] 254 nm I}9]
REolAl Qlvto] mpE HE Wste shelsteirt.
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2.1 Sol-Gel 2% H=

NiOf} ZnO Sol 8Ae XA 2 Z+Zt nickel acetate
tetrahydrate (98%, Sigma Aldrich), Zinc acetate
dihydrate (98%, Sigma Aldrich)S AR5t on, &ojf
= 2-Methoxyethanol (99.8%, Sigma Aldrich), &=
ethanolamine (99.0%, Sigma Aldrich)2 A3 0.5 M
o] 52 A &SI [15].

AMAE 3488 2-Methoxyethanol 100 mlof] 2 AL
AlS 0.05 mol &8st 200 rpmO 2 3057F wylst
o &oAlAE F, w¥hs Sh= EAlo hot plate &
T2 60°C7MK] 7}¥st1 Ethanolamineg 0.05 mol
Sotsto] £9stn @Ua §AS 9] sk 243 5
F g2 fAIAIZ e, Alad &AL 244Kt Eof
et Al [16].

2.2 UV Detector M=

Z1=oly UNUALeE 22 ol2ds AlAAst ] sk
NEL oEES ol&sto] AAstAY. stRAd=o
g ITOE AAE Heoz §ibe Aofsty] 915
WAL NPT, A 8L AZ GXR-601
(46CP) p-type photoresist (PR)S AF&3 Spin
Coater9|A] 500 rpme & 5%&, 2,000 rpme = 30&
=oF FEI5IY 1, 110°CE 7FE= hot plate oA 1%
7t soft bakeA|Zitt w32 mask aligner (MDA-400M,
MIDAS)E AF85to] photo mask®@t PRo|] == 7]
e AHANE F, 13.5F7F =B FsYston,
PEB (post exposure bake) 802 105CE 71¥=
hot plate oA 187t hard bakeA|ZTh dAS
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photo masko] 95 93 WA ¢t HFO] PRE P

713, e we uRo PRe AAY & UEF 3
st9ich. w=g37gol 93] PRo| HEYE 7w 50°C

509

2]
ox
uz
ol

2 7}EAIZ1 ITO etchant (LCE-12)of Yo 50x =oF
PRo] AAE BEEO ITOS A|AHA|ZFH I, multi meter
= ©o]&dll ITO7F AA=J=A AFTS SN F.
OfM| &2 ol &sll E2& PRE #ejAA ITOE miHY
SFA Tt

SHE d=o] mEdH 7|H YH= NiO %= ¥4ds
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Fig. 1. SEM images of NiO thin films. Hesat trestment temperature
(8 250°C, (b) 350°C, (c) 450°C, and (d) 550°C.
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9] o]zo] sV ol AAY Adis ¥ vEe
s7b yepdt Zleg Hojzit [17,18].

I 32 250°ColA] F&|2]st NiO dfato] A FE]
slao] g SEM images 25 YUEMA o=z, 135
TS A4S 39 nmo] £AS Ueryoly, 35 1Y
742 51 nm Z7Fst 90 nm, 5% FESH F2 59 nm
3718 149 nme] £A7F FHE 2 AL 4 A
ovf, AnzrE T Y47t 25 F7H vt o
55 nm7} Z713tchs 21 % 4 99l

Electr. Electron. Maer. Eng., Val. 30, No. 8, pp. 508-513, August 2017: S-C. Moon et al.

149nm

90nm | (c)

100nm

Fig. 3. SEM images of NiO thin films. Heat treatment temperature
250°C (&) 1 layer, (b) 3 layer, and (c) 5 layer.
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Fig. 4. SEM images of ZnO thin films. Heat treatment temperature
250°C (&) 1 layer, (b) 3 layer, and (c) 5 layer.
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Fig. 5. XRD patterns of NiO thin films.
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Fig. 6. XRD patterns of ZnO thin films.
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Fig. 7. Current change of NiO thin films with anneding temperature.

Table 1. Sheet resistance of NiO thin films.

Temperature (°C) 250 350 450 550
1layer - 504.32 - -
Sheet
resistance 3 layer - 93.72 29046  530.36
MQ/])
5 layer - 5154 20582 357.04
hel A wskgol Zashs S AT > A%
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Fig. 8. Current change according to NiO thin film thickness.
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Fig. 9. Current change amount according to NiO thin film thickness.
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Fig. 10. Current change according to NiO thin film thickness.
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Fig. 11. Current change amount according to ZnO thin film
thickness.
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