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Abstract

Effect of hydrogen partial pressure ratio on the structural and electrical properties of highly c-axis oriented
Zn0 films deposited by oxygen ion-assisted pulsed filtered vacuum arc at a room temperature was investigated.
The hydrogen partial pressure ratio were 1.4%~9.8% at 40% oxygen pressure ratio. The conductivity of ZnO:H
films was increased from 1.4% up to 4.2% due to relatively high carrier mobility caused by improvement
of crystallinity. While the conductivity of ZnO:H films were decreased over than 4.2% and (0002) orientation
was also deteriorated. The lowest resistivity of ZnO:H films was 2.5 x 10° Q- cm at 4.2% of hydrogen
pressure ratio. Transmittance of ZnO:H films in visible range was 85% which is lower than that of undoped
ZnO films because of declined preferred orientation.

Keywords : Electrical property, Structure, ZnO thin film, Vacuum arc, Hydrogen effect, Low fermperature

deposifion

1. B A ZnO ¥R 7HAe] ARsta #2971
A Bkers gAdol st aLolA el 4 ¢k
i FHAFor 7P 8ol <A 2 e A9 B 540] fle 94 FAgE0 7w,
stE]37 9% ITO(indium tin oxide: In,05:Sn)E A ITOE Al & = A2 FRAFe2A 7

EAo] st T FaEE 7HAEA Gl FE LA QAP
A 80% olde® 1 AVA, FeE 540 ZnOE e Sste WHoRE A Ea
3 Aol o). slRut AA| AAE A Ash= b s}8h7) 252, 2~ EIH Y, pulsed laser deposition
YA HHEAl AXA He Fa Ed=v AY ¥ T OFE el AREEI AT 7 dE] A
dollal FHHF EWol Inolut Sn FEHEULE SEL Sle SVEHPHS A9EE gAY
sdgonA 71y 540 A8 AstHA ke =2 duAE THE dAES JEEER
ok 3 Ind 2 37ke] dag ARsh] o A3 &4 LA U Jom, B R 2 =
Bl A @7t v @HE v old) it 4 W2 500°C o8] Aol eFHER FY

28 7w 5ol Agel Age B, sXw 2
28

*Corresponding author. E-mail : esbyon@kmail kimm.re.kr 3 21F ol (FVA: filtered vacuum arc)S &



oJE 2/

FE35] 39 (2006) 250-254 251

& ol2sed HEe ' o2 <ux(10~100
eV)E 7L Qo 93 549 ZnO ubhE A
< e A2dA qT e AREE AL
o)L},

Zn0 FHAFe #7114, #3H4
FIANZ17] A M= Bkt i
5] (degenerate) e oA F7HA17]aL, A}

dl
>
£

off o
ki o
il oft

_H

rr

() L A

ot :lo

ot

X

e W o
A

>,
i
o
5

g
ko
o

AL

o & .

boundary)®] WEE ZHAA|
olZ 9J3}e %— Sheilas= |
(donon= ZHg F e A4 FFY FEE
7INFAY, Rl TIBE U2(B, Al Ga, In)
55 =%(doping) o] 1IBES] Zns X &hsla] &
Wt (carrier)] =& F7HAI7E Wil 8 4
TFE 3 Tt AR o] F kR WETE FEFH O
2 Hshe 497 o) 7] diel ol SYAe
2 Aotz Zlo] Fastrh
A o] Mg SHALRE Aojstr] g
A2 A7 H32 e e ZnO B
J7te]th. Addonizio®}t Privato'’s= PEIVEE
Hoz Al =39 7Zn0 €Ehe Ajzkgl)
A F AL #o £ v HIPE ALY
e SUAA gere] AEmrt 718k
FATh Ruske 592 Hy7F 37Hd Al =3
e DC WA v ER S9E Y
ol 2o] Az W HYH =}
= h:l:o 6‘]:}\]— §3r+

o]

) O{N al

1=

—t

ol oK‘_‘.

Lo O P
A

N oy B o
_IE

i
o

B
m?‘i

).
l~>

e N
R
A
i)
£
i,
i,
b
o
i
r:d
N

it oo il Rl oBoxS [> y o

‘dangling bonds’7} ZA*
sk ASH o ]
T EGT ol olE e A7 AsEe] S
A7t e AVAEE S7E ] i) Balstal
AT b U] el A Tfol e of
A% =oAEIF HIl Y= /\1240]1:}‘2-14)

2 AFolAE 700 v JHT o) s s
b Belstel, 349 7k 3 Favt =B
ZnO utEtollA ojw§t A5 HEhl Hols
AESIL, ZnO 2t f 49 AT i)

B2 52 Ao
o [

e i rlo

ol
?.é
:L

2. Alpjur

1A

7m0 e FHE7) 98 Fere YHse
] H 3]

Aell 10~100eVe] 3 AUAE 7lste WS
28 Ag oFEYE F519 150 nm 7€ ZnO

1=

e FAsAT. Ao AMgE AA R Y =
AL AAES] o) =Eo AbM|E] BasdnH?,
HJ% %BHJL 1.0x107° Pa o] ow}?ﬂ IR H=E

= 1.4%~9.8%§ %ﬁW?ﬂl
] bE Howl 40%= A8
=1 § 7= o] g3t 4t
o & }Znomﬂ 34 l o] 23l¥ Zn ¥%
23 BEA S wol7] Hal, FhETE o] Ak
E AMgEle] o)2stE JHE s FE3kAth
o] uf o] 23} 7}IAEE 99.99% Arg B WS
THERE 99.99%9] At B FAE Eohvle] wet
Zhzt o] Az~el FRFBETE o2 At
FEE 54 AR F AL JtEE £F5 Axsy
AHg-3F Tt

dlekel EA= 44 E3l%E 0.1 nme] 2AVE A
ot w2l (Tencorrt, TENCOR P-11)0] &J3), vt
7o) mlA] LZE thinfilm collimator® 425t |
7} XRD(Rigakurl, D/MAX 22005 ©]g-ste 7}t
=439t dhe) Hr1d B L 43 AVIAER
=7 7] (four-point probe) 2 & F I ZA 7|(hall
effect measurement system, ECOPIAA}, HMS-3000)
2, 7MF 3 548 UV-VIS-NIR 333 =A
(VARIANA}, Carry-5000)E ARg-ste] 242 543}
At

o

o

w

15 5y
3 ke F pd sheol 29IE YESA 2
A% 700 wetel A7) AF WS 2AKE 23}
2 29 19

-

=2 et 4 2] 0%2] 3.65
X107 Q - ecmANMFE 4 B 42%9] 2.6X

10°Q - em7tA = A7) A go)
9.8%7A Z7] el 3.7X107°Q - cmE FEHE=
AgS Bola ) ole fAe Hrizb what )
o7
g

st ol F

o]
of AEFE WHE doALe Pk o=
A, ole] Bg A= B4L Sa] 8] A4

To} A} olFre] %ﬁl% Hall A4~ 248 F3
ZAFEFS

29 2w FAA A B Sk mE Az
5 HAp olFke WIE Yepd Ejzo|u)
4% uhute) %% $RRbE 4 v Ut wiet
nz2k71R) 91 p-3 H
vl F7hel) ufe} Eh 77}6}5‘% T4 B3| 5.8%
ANA 9x10"em’e] oz 7bg v ks yehy



252 olE /=AU FES] 39 (2006) 250-254

44F
E a0l
Q
o 36}
(?o L
- 32}
x
2 28}
2
2 !
@
» 24}
[ ]
m L
2.0 i 1 i 1 1 1

0 2 4 6 8 10
H, partial pressure ratio (%)

Fig. 1. Film resistivity of ZnO films deposited at various
hydrogen partial pressure ratios.
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Fig. 2. Electron concentration and hall mobility of ZnO
films as a function of hydrogen partial pressure
ratio.
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Fig. 3. XRD patterns of ZnO films deposited at various
hydrogen partial pressure ratios.
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Fig. 4. Variation of FWHM of (0002) peak as a function
of oxygen to hydrogen partial pressure ratios.
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Fig. 5. Transmittance at visible wavelength at different
oxygen to hydrogen partial pressure ratios.
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