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Abstract Recently, research on perovskite semiconductor materials has been performed, and the
evaluation of properties using surface treatment for this material is the basis for subsequent
studies. We studied the results of surface treatment of perovskite thin films exposed to air for
about 6 months by generating oxygen plasma with an atmospheric pressure plasma equipment.
The reason for exposure for 6 months is that the perovskite thin film is made of organic and
inorganic substances, so when exposed to air, the surface changes through reaction with oxygen
or water vapor. Therefore, this change is to investigate whether it is possible to restore the original
film. The surface shape and the ratio of elements were analyzed by varying the process time from
1 s to 1200 s in an oxygen plasma atmosphere. It was found that the crystal grains change over
a process time of 5 s or more. In order to maintain the properties of the deposited film, it is the
optimal process condition between 2 s and 5 s.
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Table 1. Electron and hole mobility at room temperature

(T =300 K
Electron mobility Hole mobility
(cm?/V:s) (cm?/V:s)
Silicon (Si) 1350 480
Gallium arsenide
(Gahs) 8500 400
Germanium (Ge) 3900 1900

4 UAZ o]F0R Gex 7HY HITA WA |Z,
Az 9 ALY olsmrt ZAZ 3900cm?/V's,
1900cm?/V-so.2 #27| o FA5 AQjst A
ZAaA; AEel| AgsA| e, oF 0.67eVe] 22 W=7l
o= laf AE Aol Hof 98] A== o]
9 Bx7t = o2 Qldl A4 HAF(eakage
current)’} 7] W&o QF& o] LT 4= Ql=d],

I

= =9, o] 3L o]g»a}oq vl E g AES OlS
of LCDU} AMOLED TAZdlole] 5 A7z A8
Shohd, H24 o] 2|7} Sﬂrtﬂiq] UEhof sh=t, =4
AFE Q3] e EH e Fdstke 2ol oF
o} E3L DRAMOY| A-&2 o AufjA[Eo] 412 ‘1o of
SE= Askeo] A e AHIL FE e
off FHLAZE, +4 HAFE Qs AuAIE Y X*O}
7t ERAAHE G o] FotA Hol FET ATHER
golg ‘1& FAY 4~ glth. 53] 2=7F A5t O]
23t 4ol AZSHA Yehdt

A 715 14991 AEE GA] 7H ey Hhe A
2 AAY o]zt GaAsH Gelth A9t HF2
GaAsHt} £t} o] BteAl= 2004 1.12eVY HE
A = 7 EE "W 22 sfEjo] s=E Hol7
ool 4 A5 Fhol Atk EE, 2 FHoA A
T 5 e YAR JORL FIRASH] AT 5
AL, o] ZAT S AW E4o] SRt HAAA A
& Alehks AT 4 971 dizel 19509 ol 3t
Ap 22Q1 ERAAE O] A-gH o]% 7H WM 54
Aoz EFsL, FAaAR] BFHA Y 445 EHE
AREE]TL 9lom, 20%01/449] FRES YERAH. ol
3k o]f= AYE WA 34 7]e YHOE olF
o] &3t AX I o1& & ol vl T4 ©vt
£ 2E & 9lo] TE A7Vt Eol o]RojFH L, A&
gojd Zz=go] dgdz AxE AZsly] Mo vl
AFEE Fdst] 11 S ot 3 24 34 7

& A AlEFold et 5 g o
= 7] YZoltt. gqAaEd o] EopolA= thEA A
Z(Polycrystalline Silicon) E4& tiAlst7]
Fig. 1(a)ol A9} Zo] YE Hosono I1EoNA I A
SH= ¥ A GIZO (Gallium Indium Zinc Oxide)Sl
4719 YAz o]Foj7l v d Hhahg o]gsto] Fig.
1(b) #+29 HHEMAEE AZsIATH6,7]. o]F
FAZ flgt AFSAA A7 A4, LG HAEH 0l
A o]Fojxon LG HAEdoloA HujF<l OLED

2AZdo][Fig. 1(0)lo] F&E| et o] 5 AstEd
< 3eVolde] HERS UYetER 7HA JA g9
A e gty 4 wizo] £ EHAE HAEd
o] AJ&to] 7tsstuE @A 17t AE(Fig. 1(DICE
W=l Qlet &, gAEd 0] #oks 3 AlglEo|et

© =29 HHoE AR Zopof| & HkE FEohal

‘5'EA
1_“|

M o



Ataep o] MotEalxnlE 0|25t HZHAFIOIE BH 2| &1t 148

AUtk RHH, A" A9 EHAE 7|2 o8t HY
ARG e vHA AgZ(Amorphous Silicon)&
PECVD (Plasma Enhanced Chemical Vapor
Deposition) 7] ol&sto] RE7HA] 78H 2419
780] 10% A= Y& &3k A&o] Fig. 2904
o} Zro] A7E A QITH8,9). YAEH 0] Ve TS
ARl S=otaL 71EAA7E YA, SR A= A
7t HIAAE S50k gl o] "gHAl
AP S0l AAotstal et stARE, AAAS 7leS
Hoka, eyt 4ele] 7loj w7t uig- & H R
2y AA" WA= 424 2717 nmglE &
OoRA|AL Q7] wizel, 7 A&H o2 B A
2 71&S FesP7] AsiME 2717 B FobAl= Bl
A 574 71&0] NIHAY, MEL E4Z 7dsiorst
= Agolth. &, WA Fopol Fiitz 22 A
71g0] FEHAY APEE tiAS RHeA A=rt
TA] EzZEfofof 32 9fmgtth 20009 &4 400nm
oA 800nm FEo] S 7HE 7 999
< & 55k HREAVIO|E F20 tigh go] JF
Ao g AFEATHI0-13]. Fig. 3004 HolF= H=E
HA7P|E 242 ABX;9 F2& HoJQUAL, o7]ofA
A%} B= ol X gol& 2E Zol22 9|
st Jol2 Ax 1271 X Zol&3 24 AXpE
dHH, ol= THAY AWFS o|FL Utk EJL &F
ol& B BXs® TAEIL, Fol& X 67119 THF o=
FAE o] E4Z ol&sto] HFHATE AZEHAL
o, 159 J=9 @7|7ke] Aol EFsHL 20% ©f
4] &S 7H aATF A0 QT 14]. ERE, o]
oF 22 ol FokARl E4 "ol FaAt & LED
U #o]Ao tigt AFE o]FojA= T AEolY
SHRIERIEA7F AE o] 1 U HofE g2 |
5132 UrH15]. ol2f3t A& HEB AT o] E hito] |
A0 F4] A7 SR HlaA 41 EE vlg
o5 AZo] 7hssith= A ol shAt ZPH
Hidho] AJ7to] o] wheh E4do] Hstn, E3t, AbaLt
T571949] S0 Qs HAdo] WSk Ao
At

() G))
Fig. 1. (a) Structure of oxide semiconductor GIZO,
(b) Thin film transistor manufactured by
GIZO and semiconductor processes, (c)
and (d) AMOLED display products using
GIZO-based Thin Film Transistor. Also, the
(d) picture is a transparent display.

(a) (©)

Fig. 2. (a) Image of amorphous silicon film
deposited on steel substrate using PECVD
equipment and (b) Flexible solar cell based
on amorphous silicon film.
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Fig. 3. Structure of perovskite semiconductor material

(a) (b)
Fig. 4. SEM images of (a) low and (b) high
maghnification observed immediately after
perovskite thin film formation.

Fig. 5. (@) Low and (b) high magnification SEM
images of the surface of the perovskite
thin film after exposing the sample in Fig.
4 to air for about 6 months
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Fig. 6. Surface SEM images when the sample in
Fig. 5 was carried out in the atmosphere of
oxygen pressure plasma for (a) 1 s, (b) 2
s,(c)5s,(d) 10 s, (e) 30 s, and (f) 60 s.
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Fig. 7. EDS component analysis data when the
sample in Figure 5 was processed for (b)
2s,(c) 10 s, and (d) 60 s in an oxygen
atmospheric plasma atmosphere. (a) is the
EDS result for the sample in Fig. 5.
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Table 2. Composition ratio of elements obtained
from EDS data in Fig. 7.

‘{\‘f:%“ CK | OK | MK | AK | SK | Gk | H | PoM

Ref.
(Nort | 1367 | 1974 | 032 4.07 | 1519 | 301 | 31.23| 1277
reted)

2s 9.67 | 2643 0 518 | 2051 | 369 | 21.84] 12.69

10s 516 | 3140 | 063 | 7.17 | 2586 | 357 | 997| 1623

60 s 387 | 3312 | 066 739 | 2639 | 4.02 70| 17.45

120s | 292 4560 | 0.69 7.87 | 2810 | 4.08 0 | 1073
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Fig. 7. Surface SEM images when the sample in
Fig. 5 was carried out in the atmosphere of
oxygen pressure plasma for (a) 180 s, (b)
300 s, (c) 600 s, and (d) 1200 s.
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- TAEOLF : Solar Heat, Electric Car, Microgrid,
Power System

- E-Mail : leejp@jwu.ac.kr
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- TAJEof : Solar Cell, Display, Semiconductor, Laser

- E-Mail : moojinkim7@kangnam.ac.kr




