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Abstract: MgZnO has attracted a lot of attention for flexible device. In the flexible substrate, the crvstal

structure of the thin films as well as the surface morphology is not good. Therefore, in this studv, we

studied on the effects of the oxygen pressure on the structure and crystallinity of Mgg4Zng7O thin films
deposited on PES substrate by using pulsed laser deposition. We used X-rav diffraction and atomic force

microscopy in order to observe the structural characteristics of MgesZng-0 thin films.
MgoaZng:O thin films with increasing temperature was improved,
o get

increased. UV -visible spectrophotometer was

MgsZnp70O thin films showed high transmittance over 90% in the visible region.
g

pressure from 30 mTorr to 200 mTorr,
3.59 eV to 3.50 eV.
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the band gap energy

Transmittance

The crystallinity of
Girain size and RMS of the films were
and
As increased working

transmittance.

the bandgap energy of MgyaZniO thin film were decreased from
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AE e Aztd HEEHE AsE FHUIL
i tEAQ N-VIF 4kstE WA} [3-5]
Zn0O%= 336 evel w=71g 7hxja gle} UV 4
el LED (light emitting diode)tt LD (laser
diode)9} #& #HAA 2AE 98 ZnOel E&ES
A7k etel M= S -’f:’é-lél“’l A% A7 "S54 o]
ch, b $82 g8 M= oy E F7HAITE
Wgkom W=y dixyeizel o Arp s
°]ff-°1;‘1_’ ek [67]. WM=7 =Ag g3 ZnOel
Zn° (0.6 A)s} o] &ukzo] vl Mg (0 57 AYe 3

A3 nfFoaM 336—~78 eVE W=7] xHo] 7}
Fle] o e o] E #EREHE MgZnO el

o # Avsh FEEa ok MgZnO wheh gge] o
gt ._"an MOCVD (metal organic chemical vapor
MBE
sputtering, PLD (pulse laser deposition) &2| v}
e B3 dAysEa ok (89 ey ZnO
(hexagonal structure)®} MgO (cubic structure)i= A
2 e AAFEE 7HRa gl Mgell olg H-A
oz Aozt ot ZAow oA Qv
[6,10]. =&, -l A= Seks 718 9 Alstel
o] 7]gko] djF A7} Weol A gon|, A H
gevh £4 g oA HE® £ fle Fo2H
71kel A o] MgZnO et Aol g A wol
Baw A Ze& HAFo|r)

weba] E =88 PES (polyethersulfone) 7]3ol
A MgoaZng;05 o] 438t EeE AxE A 287
98 PLDYoR ZeEAdE v 9o MgpaZngO ot
ot AANA AFzAdd o 2 Y A 54
of g S, FHAME Z|HReRE
PET (polyvethylene terephthalate), PEN (polyethylene
naphthalate), PC (polycarbonate), PES 52] ari-#}
7|gko] glont, 4, BEH 4, T4, AT
QA Aol ulaz 944t wAAGA PES 7|%E AHE
&tk

deposition), (molecular  beam  epitaxy),

AT

2, MY oy

-?: i R '1»] 13t 2 PLD Al£%2 o] &8}
of HAgolAd F2Y (PLD)SE MgoaZngO Hhete]

zaabgick. PLD Al2=ee] #lol#] 12 KrF ¢)Ajv
H #leo] A (Lambda Physik COMPexpro 110, A=
248 nm, 1= 20 ns)E ALRE 90

Fig. 1. PLD system mimetic diagram.

Table 1. Thin films deposition condition.
Parameter Deposition conditions
Target MgoaZng O
Substrate PES
Laser Energy 200 mJ/em”
Laser Frequency 3 Hz
Deposition time 1 hr

RT, 100, 200C
30, 130, 200 mTorr

45 mm

Tl‘IT'IDL‘FZIlLH't‘

Oxvgen pressure

T - S distance

'JI”—q' ‘:6&55]"3: '?1 5’“ I\/lgn;zZnu_?() (1 int.'.]’l, §9,99%) Ei’
Ne&  Abgdle] PES 7l glol  FFS4h
MgoZng:0  EbAE  ZnO  (99.99%, High Purity
Chemical Company, Japan)®F MgO +'% (99.99%,
High Purity Chemical Company, Japan)2 A}-8&e]
Al 231 o

PES 7]%-& vtabg g Adslr] e f718 9 249

SAS #AE7] 918 vlghE3} deionized waters
ol g3lo] 2L AHsIoem MFHe EWE F N
(99.99%) 7F2== o] &&le] AzZs st

e el 27 HFL TMP (turbo molecular
pump)E o] 8&te] 3 x 107 Torr7bA 7] 2 g4
2 gAsiag. g 22 A F3d 29 FA o
g F HolA ouvxle v Fr= ‘)()U mJ/em’,

3 Hzz Asiglon, AL 3 rpmel SEz 34
N ure F3 A FALE W A2gE WA
Atk 22 A set FEAQ w322 9ske] ®

1ol = uhubo] Az =718 el gl
Z2byl vheko XRD (X-ray diffraction), AFM (atomic
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force microscopy)& ©l-83fe] 2hAtel ulE FxH 5
Aofl ghell -A]8k9lar, UV-visible spectrophotometers:
ol-&3to] A &o| wE 45ty KA sl 4]
A=

3. 2% % 1@
3.1 Akgtofl mbE Hoto] X Y

MgosZng; O ¥reb-g $%35ks PES 7]4
A257F 230CE ] sle] 2000 ol8ke] AL
A} o] |i| m—o] /:] s | 9-]. 'ﬁ =g
of up ‘—I’”i“’! 243 5E4& 2AEA. ““’—f 5
Z Al EEE A 1007, 20002 WA A F9e
1, ’t}_’i:"h}-r_ 30 mTor® 21438 ),

29 201 XRD 5% Aol digh B4 g veusd
tl- XRD (A= 1.5418 A) %42 2 ©-omega scan W4 o
2 200~60°% skt MgZnOiy= Mg kel upe} ¢
‘ﬁ"é A9 534 A494 & 2= S99 MegZnO
(hexagonal-MgZnQ: h-MgZnO) (002) ] =11= 34° 5+
of Al s A A MgZnO  (cubic-MgZnO:
C-MgZnO) (200) ¥ 2= 42° §-tol 4 #=gv} [11],
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Fig. 2. XRD patterns of MgysZni:0 thin films according
to substrate temperature.
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Fig. 3. XRD patterns of MgpsZng70O thin films according
to oxygen pressure.
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Fig. 4. Lattice constants of MgeZne;O  thin films

according o oxygen pressure.
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Fig. 5. Grain sizs and rms roughness of MgoaZng;O thin
films according to oxygen pressure,
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