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UV Emission Characterization of ZnO Thin Films Depending on
the Variation of Oxygen Pressure
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Abstract - ZnO is a wide-bandgap O -VI semiconductor and has a variety of potential applications. ZnO exhibits good
piezoelectric, photoelectric and optical properties, and is a good candidate for an electroluminescence device. ZnO films
have been deposited on (001) sapphire by PLD technique. Nd:YAG pulsed laser was operated at a wavelength of A =355
nm. The ZnO films were deposited at oxygen pressures from base to 500 mTorr. The substrate temperatures was
increased from 200C to 700°C. ZnO films showed strong UV emission by increasing the partial oxygen pressure. We
have investigated the relationship between partial oxygen pressure and the intensity of UV emission.

PLD A9 HEHLE A48t 10° Tor 74X %7
L 9E F o, NHEYE ol &3ty 7w gA
ALUE 248 F Aok VBEEE 2™ Hsd
900TC7 = 7127 AL HE AHEetd JE 2%
2 Aojsigrt deldY¥ozE Q-switched NAYAG 355
nm Ao} HE Agstet Z1#egE 1 cm X 1 em A7)
o] ALOy (001) 7)2-& AbE3twc) =9t FaE& 93 gl
02+ A 1 inch €% 99.999 %¢] ZnO EpAE AME3I
th ZFagote] HolA HAvE dHHoz EAY MEE
of ZAHEE &y fse A FUE B9 23
gk 7)wtat gATe) Ade 5 ocmE LAAZ AH
]*1 Fastaot. A9t & AY z2ystdA 71w 2EE
200Cel 4 700 CT7hx] @A A FHA AEE ot &
97 agre 27121E10° Torrsl ¥ E 500 mTorr7tAl
FEg weke] 54 48 38 2 MeV He'
A8 3} =RBS(Rutherford backscattering spectroscopy)& A}
fatunt wtate #Ha5A FAME YA Ar ion laserg
Ab8-3 PL® van der Pauw Hall 23 ¥ 5 & A48l £9)
7} ArAastel st wE FaH EdH HV|EH EASE &

i

22 M¥a ¥ oF

Key Words : ZnO, UV, emission, photoluminescence, pulsed laser deposition
1.4 B
213
Zn0¥E O-VIZ #EagE 3uAA &2 o] E(Wurzite) 4 9l
ALzE k= 248 Zn0 24E A48 ez e A
29 %% 38E715 % MBE, RF st1HE2 296y, H
2 deold FAYE “c}‘?:iol gtk [345] "z #lolHd &
Ao gre Zaewwoe) v &2 47 Axgd
N gAe] Zo] sbssith Wa doln FAWE F o
YA g AHaely] wEe e BREED 2n Aok (12)
ZnOt 7dtel gk shARSl A9 Aol AA et E":
Asole nd WEASHS 2ok ok weel 435w & 3
A gstedon g A HA Rar] wEeln, &
3 Zne #HYoly 08 REo R ng WEAHEAGE ZA v
= ot} o] A$ Zn0O W& green, vellowd el 7pA %
Medadel waks o} (7] ¥ ATl ZnO BHHHE UV E i~
W aztg M) o g HHon B9y AbAgte] UV ¥R
sae] mAE G@s A
2.2 B
A8k
2.1 Mgy
AR ASE NS A A8 Aol A
1oHa dold FRHEe Asrt (2 ¥ 48 AEE 221 MEAE

T fr E EEEA DA ERUTEYEL LR

COE f R EMR A U TS UL UNBCEE - TRE
U @ H A T G LR R

S @ KA iRRELRL WEEE - LR

P 199948 1001 181
S U0 19990 12)] 281

M

7| sbgteistol wE ZnOBERtel UVEY SEHEY

o‘)l

2917] Abagrel Wt FHEwsL

Fag weke FabA
Walgcl wheke) $A = RBSE &AIAL 2949714 agt
& 200 mTorrel A 500 mTorr7hA| HEA|H T} 71#e) 25

= 200C oI A 500CE WshAA Lxol ek YL mels)
Aok 19 o] Uehg whel Zo] slste] 2mel 297 4
agtel Zrbe] wel FREE Fbal ATk

103



BES IR 49CH% 238 2000% 2R

z,e-ll At substrate temperature 400°C P
5 244® Atsubstrate temperature 500°C
[}
g 224
e 2.0 "
o
T 184
P [ ]
@©
S 16
S
g 14 .
G |
124 B u

- T T T T

T T T T
200 250 300 350 400 450 500
Oxygen pressure ( mTorr )

a™ 1 7HREY F

o| i}

2|7} atagte

Halo] WE ZESE
Fig. 1 Varation of the growth rate depending on the
substrate temperature and the oxygen pressure
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Fig. 3 Photoluminescence of ZnO films
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