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Abstract: In this study, copper oxide thin films were fabricated by facing target sputtering system and their structural, optical,

and electrical properties were investigated. Crystal phase of samples were changed by variation of oxygen flow rate from Cu to

Cu20 and CuO. Compared to Cu metal film, electrical properties of Cu20 and CuO were relatively degraded, however, as-

fabricated Cu20 and CuO indicated still low resistivity (~10- Q-cm) and high carrier concentration (~10'° cm™). From the results,

it is thought that the copper oxide thin films Cu20 fabricated under optimal conditions can be applied to various optoelectronic

devices including ultraviolet photodetector.

Keywords: Cu20, CuO, FTS, Heterojunction

1.ME

AF2l(UV) % 2%71, 551 UV-C (200~280 nm) % 2
£7) WA A4 FOIAE Fold 452 et 17t

o} Abe o] 22 Z2HE UV-C F A E7]% o) 27, 1]
At EFX] W Q] EAlT} Zbo] UL =2 AR x 7t ™ Qs

chobet Bool 4 948 452 Lhehdct [1-3].

UV-C & d&719 £ Maz AebdE(Ga0s)0] 5
SH Qo) Atk E2 AR 220 et a, B, v, 6, €9
et A%84d= HEUY [1,2,4,5], 1% B-Ga0s=
ultrawide band gap (4.8~4.9 eV)& 7IX|Y, &

3 Jeongsoo Hong; hongjs@gachon.ac.kr
Copyright ©2025 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

ultrawide band gap A =of H]sH A O 2 ==X o]
3] 2o 88 7]¥t 7|¥H(float zone, czochralski,
vertical Bridgman, EFG) &2 &5 424 52 124
ol A 7oz YA Alad 4 ot [1,3-6]. 3 |
o WHERT e A1EY, 2] 3 Fol A atab o
Aoz Qs UV-C geie Zxlshe S4o] 9asitt
[1,2]. 224 n-type 5735 UEtUl:= B-Ga20s+= p-type
£4S UEdE a2 AAstks Fol ofR7] 42
homojunction AXto]] AL5t= g stA| 7T WAy}, ot
2tA] B-Gaz05 7|8t T AE 7] = t}2 p-type 2R 719 PN
A A2 AE 9100, olo} g ALES}] MEE p-
type 245 A= 7o 0% ZQas5tc} [3.6].

PN A3t L% 9] p-type Al 52 2= NiO, SnO, Cu,02}t
22 ot Aotz BEeA|] 2RH7F A e AL It} [7,8]. 0]
%, e AetE2 4 A £ 7 p-type A



194 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 38, No. 2, pp. 193-199, March 2025: Kim et al.

715 £4S Ueh] g 2ol 2551 9lon] 7o) A
A3}, o]est 7<1—7<—1 oz Qlsf e A}g]-c' o JJ- n&E7],
B AX| e 22 AR AAFS U R25 TRt 2ofoll A
2] ARE &AL 9lo, ofof gjgt A7t &S] o] A| L
AT [9].

T2} Atel-E(copper oxide)2
cuprite), Cu403; (paramelaconite)?} CuO (cupric
oxide, tenorite)ut 22 A2 UEUY, 212te] A7
ol et M2 ohE &, FetA 544, AR S R
2] o] 9] 4tst JEiE Zk=t [10,11]. o] &, Cu0+=
cubic 25 7HA|H p-type H71A 5445 UEU+= &
A= PN A 20 #8842 & s A= e oy
Al= ti=F 2.1~2.6 eVE UEMACE Tenoritez2 4=i%l
CuO% monoclinic 22 1.2~1.5 eV2] HI= 78 o x]
= UERHTE [10-14]. Cu? 4te} A= 7 Aottt th2A]
Ol @ %= native defects& ¥F/dsfto] LWtAl O g p-type
EX4& 7=t} P-type A= E4 metal vacancy?t
interstitial oxygen0 2 B g S =}t 59| o]F HF =2
7t H= 7HAAT edge E35F A4 2pet 2] 3d @H[H 9]
SRR o] F0oX Q7] Tl ZHAR 7} vl H A ot
E

2O A2 4H 99 we ISES 1 + 9

O v I uw

Cu20 (cuprous oxide,

I,‘i
A
d
=)
N
19
A m.
ol
ol
o

xj‘?_] iﬂi'ﬂ% Ho“ﬂ% 7]{*0 Z

AR YA} F=0ll 2fsf =t U &4 2j
drate] E45 AstAlZ = 2RI EA8E 4 o). mebA
2 o] Lol A= facing target sputtering (FTS) A|AE1S
o]-gsto] 2] Atehz Bfet2 SAISHAT FTS Al A2
O 1k o] A Yol 7 Bl M2 ot Be s
HjEstal, Set=op G vhof] 7183 wik|sh= 22 2
A= ATt ol2feh 2= 7|HOe 2] VYA YA F=
% 0473]3}04 Zefxato] oJgt utar g A4S 2| 4%} s}
T2 AR 12 BUZ VA= S 4T 4
‘:} FEot Bl W0l YRl GAtA o] A/ sh= At
5

$0

St BRI oA A B = 24 AALS B & ERlo g
Al 3718 A 24 HALS 4
27 F5 B Aol 9] 332 &5ste A4S cyclotron
motiono]et 5tt, ApA ofl ©] 5] %E}Eﬂ}
AR RARRE FEE 4 A ot ARt
H%AMﬁL}%aFmﬁfﬂl%éﬂ

)

|

]_

N

lruO

Sputtering Gun

A AR gk SEsb] theo] FAHIA 2R
Eplo2 ALY 4 glrke Aol Lo, 2} AP} U
M A71Rol 2 glo] HrjE oz o e Aol et
=u0b2 AP 4 At [15.16],

2 AROIAE FS 21292 0l g31of Cu target & 3

S ot 9h-S/d D IH EE AT E
do =z drakg AArsTt. Ata [l e] Aloj g &l
Cu, Cuz0, Cul ZAE dHid o g Fakstal, 2] 4F

s}go] 4 Wsto] e 542 eeld 4 itk o5 5
o0 p-Gan0uste) ol 5 BT Az AL8E 4 9 3K &
710] 2] Atstg upat A|abat kel A P & 7] et ohy
2t oheFst R AL ARFO] A4 gF4go] 7Tt

2. A8
2188 =

4-inch Cu target (99.99%)& o|835f0] 1 13 &
FTS system© & 100 nm —‘.:—771]_4 T2] AtshEE AAst
Atk 71T 76%x26%1 mm® 3.7]9] soda-lime glass 7]
HZ AREsHITE A Ao 71 mHe| Bo¢ES Al7sH
7] 8l 5-2] 7|3 acetone, isopropyl alcohol (IPA),
deionized (D.1.) watero] z+z}F 1084 xon} MA7|=
o]-&5to] AJAE|Qlon], o] & Ny 7kA = AREQIL. 7|
o] e+ g20o2 JAE T

Arit O,= mass flow controller (MFC)E £35} 4%
5t A5 Ao A= AT 382 AlASH] AL 107
&9t9] pre-sputtering2 -&dll E}7lat AH mHO| &2

o17g A7 sto] upere] HA L gAY n Setxap)

O:



J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 38, No. 2, pp. 193-199, March 2025: Kim et al. 195

Table 1. Details for sputtering conditions.

Parameters Conditions
Targets Cu (4N, 99.99%)
Substrate Soda-lime glass

Base pressure (Torr) 1.1x10°

Working pressure (mTorr) 2
Ar gas flow rate (sccm) 10
Oz gas flow rates (sccm) 0~15

Input power (W) 40
Thickness (nm) 100
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Fig. 2. Discharge voltage as a function of oxygen gas flow rate in the
range of 0~15 scem.
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Fig. 3. The XRD patterns of the Cu/Cu20/CuO films at various
oxygen gas flow rates.
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Fig. 5. The SEM images of samples: (a) the section of Cu film
fabricated at an oxygen gas flow rate of 0 sccm and (b) the surfaces
of Cu/Cu20/CuO fabricated at oxygen gas flow rates 0 sccm, (c) 1
scem, (d) 2 scem, (e) 4.5 scem, and (f) 7 scecm.
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