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V-1 Characteristics of (SrossCao.15)TiOs Thin Film by RF Sputtering Method
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Abstract

The (SrossCaoi5)TiO3(SCT) thin films are deposited on Pt-coated electrode(Pt/TiN/SiQO»/Si) using RF
sputtering method. The crystallinity of SCT thin films is increased with increase of substrate
temperature in the temperature range of 200~500{C). V-I characteristics of SCT thin films show the
increasing leakage current with the increases of deposition temperature. The conduction mechanism of
the SCT thin films observed in the temperature range of 25~100[C] can be divided into four
characteristic regions with different mechanism by the increasing current.
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Base pressure 5 X 10 [Torr]

Working pressure 2 % 107 [Torr]

RF power 140 [W1
Substrate -
temperature 200 800 [C]
Ar : O 4:1
Target—Substrate
distance 45 [mm]
Deposition time 80 [min]

232 M7 54

SCT ool A-AF 54 FAL Source
Measure Unit(Keithley 236)2 A3l 1079~
10°[A19] AF AN ALS YBEER F718)
B4 FReso we WYL, EF LR oF
4e 27387 st =M 25~100[CT] Abo]el
A AG-AF BEHE FAHSAT

3. 4947 ¢ aF

31 +23U B4

3.1.1 SCT 4tete] ml+x

A 1% 7] HLE(200~500[C)el W& SCT ¢
9 g9 uAFzE JERAL ZE A|Ho| nf
< nAY 2AY(grain)o 2 AW FAF 23
H EXE /I3 Yt 7iReEst FUMEEAN E
AYe A7 234 FEE & £ e, 7]
#Lx 400[Clol Aol AAHe] A AFHR F
HAAL BIFL £ U} oJRE JFWEE 400
[CI7} SCT A#He] dR Y] o] s = &
=45 ¢ F Uk ‘

3.12 X-ray 3 ® 24
SCT #ets] 2372 R WPYS Sotny) 9l

3t XA FEEHE sgd 29 1 VIER:
(200~500[CDHE WEA7|AA Azx§ ool XRD
FeE vehldd. 7Bz wE XRD Had
Aok ¥3le #2Y 4 QYo XRD Ha9 4
8 AZ2E & o dete 2AALL VBRI F
7tael we e W4ges FAHJSE QY
F ik o3 AL ZSurowiak TY B F
Zz A8 A SrTiOsA et 44 gy S 2
e 23 2oL ¢4 9t?

(a) 200{C] (b) 300[C]

(c) 400[C] (d) 500[TC]

A7 1 71@ese] e SCT wete) AAdn AR

Photo. 1. SEM of SCT thin films with substrate

temperature
e
A
Tt
xm
"
3 Ll ™ . st
: e
i A /\\‘_ .
a0T]
had S . _J\__,/\J Y L
1 Do BN ,‘U M AN _’ziﬂc—)_

23 1 712z wE SCT %) XRD
Fig. 1. XRD of SCT thin films with substrate
temperature

_89_



20 UEhRglth FHRRE AAHLE e ofF
FEF RE Ve 7 ANW FHLEN 45Y
of Gt FARRE FANAC

1e-§

E [MV/cm]

23 2 7|85 0 W& SCT #hute]
AY-4F 54
Fig. 2. V-1 characteristics of SCT thin films
with substrate temperature

E (MVicm]

1% 3 23 LEe] wa SCT el
AY-HF 54
Fig. 3. V-1 characteristics of SCT thin films
with measurement temperature

AA7 08MV/em ] olstel e WH7H A7ta
Aol A9l wlalsted Zrhsel, 1 ol4e) AANA
o FRe NAPHoR Fs] Ao oz
Aee & 5 ATk EF FHLES} 3o o
2439 37tge 45 Ak

29 3% SCT wete] S 2= & dAyg-A
F EAL gyt dee 23wt 45
e FHAFI AP FAEPeY RE =
JLxA YA 71&rE dEHg. AR
08MV/cml7tA = FAARIE A7bdAd A n)
gdlsted Fotetart o ol AANMY HAFE 4
Aoz Z73to Haje] o8& U4 Ud. u
g, B A7 @& HG-AFEAHL 19 37
Zol lddoz yol AR 4 o olF
dYe Axy|T st n@qRE th&H
t},

A1 99

o] Ggore] AFE= AMAA wet Ae 3
Axez  Frtaty, ol AHAxAdM  AHHA
(eBa<<kT)¥ulE JxEolR g o]y AFdEE:
A vlgste &9 Yoz 49T 5 gt
o] JdHojA InJ-1/TE Arrhenius plot®] IZH=ZZ
UERIE a¢ 49 o] FMo] HER o] 39
ol2g ALY g glon, A9 7&VE 2 &
4% AUAE 7T F U 9714 dS Y3l
yzle] g2 0.14[ev] o]t}

te-8 -
[ = .
§ [ .
L]
1e-10 T
25 3.0 35

1000/T{K")

a9 4 A 19994049 InJ-1/T £4
Fig. 4. In]J-1/T charactristics in the 1 region

@ A 0 99

o] dYoAe AY-HF FEAHL AHHAN F
74t wal AFE 8 A [EE Holn J«
Ed widatd FES 9F A oigRe ve
SEAS Yl e ez RE o] dddA
9] ATEXNL 43l&(oxidation layer)d ETE
93 ARG o] &Eo] AsbEAL s we &
AgEEA olFol HES ridstn U Rez
Qg ?

~ 90 -



3 AmMmIR

o] gdeMe AY-AF 5L U7tHA
Zhgtel wel AFs A Dg9gRd o 93
H3E Ro|AA F7EE U Ut FE
“‘ﬂ"ﬁi ARAEst 43 Fviste weS
Yellln olE Aoz BE o] dgere] X*E
A& Q17 Z(grain boundary layer)?] B4 E S|
3 AR EoY o] 2F0] AIMAAY sl wet
AEEA o|So] HEe] A 7]AFT Ye
Aoz AZt? =8 WA AFE ANFAA F¢
AFS Az AR FHAE F¢2 Bl )
dsle F7tske A< Chid ¥3s wEes ¢
& St

(4) Al IV 9494

o] 49L& /HHAAY %—7]'°“ wet AF/7F 8%
st HFHoZ Fid olEX Y& E F UTh
o]z 4L B Eoly °]2§}€ o] &E°] AW
BZo EASAY dAZl LA EEHE Ut
2z} dAe ot HA GAstE7 o A
oz Aztdd £F o] oA A=EHL &
29 FgucE AAd 9y HIMEd o2
2 B34 olzk Aoz Azgu® B 449 7
#g In(J/EHY VESl st EAsd 19 59
gov g9 7|72 8EH 73 43 YR
0.12[eV]o]t}.

N

fo 2L
mox o
o.uizrzol)l

i ntez fo i do
of

r

P

foudl

1e-18 T

In(J/EY ANV

le-19 T T T T
24 25 28 27 28 29

VEVIem]'x10°

2% 5 A NEd9d A In(J/EHS IVES #7)
Fig. 5. The relation between the In(J/E®) and
1/E in the IV region

4.8 £

RF nlavlEE 2d©Eygies
TiO; &g $3% ¥, 72 9 JAY-
24% A4 927 2o,

1. Z3Lx9e Frjol w2l YA ol

(SrossCag.is)

= = [«]
A% B4

F3 5

F7He & & AN2H, XRD £H o2ty 33
AgAe 27174 £7H8He JEMAT
2. AY-AH B4
FReEst 458 o FAAFY 2ve A
A Fhee dsiRlen, SHLETt Sobgel ©
g FAAF@ A AL & F AQT, AY
-RFEY FHE 4 990z FAY 2 G944
o WE/TFE e 2ok

A1 FgelA e AFE JcEolEZ AFUEE
AA Hldsle £3 HAom HdY¥E 5 U
2,4 O ¥9L AZ7AAN F7Hgel el d{e
v 429 WatE Bojn JocEYd nl#ate %7}
g 4 F Jh = A M 9L AFLETL
E’o wl#std F718te A¥ A Chid AL o
EL ¢ 5 AqRT, A NV 992 A7srAA4 9 Z71
o wet AFH7L 32‘—6}&1 g1e] o221 Yv RS
ZHE AEEAL 259 oIS AHY BAYE
Haasz 498 £ AU

Lo

oL

=

F 32 F 3

1. S. Matsubara, S. Miura, Y. Miyasaka, and N.
Shohata, “Preparation  of  epitaxial ABO;
Perovskite-type Oxide Thin Films on a(100)
MgAlLOy/Si Substrate”, J. Appl. Phys., Vol66(12),
pp.5826~5832, 1989.

2. D. W. Hoffman, and ]J. A. Thorton, “Internal
Stresses in Cr, Mo, Ta, and Pt Films Deposited
by Sputtering from a Planar Magnetron Sources”,

J. Vac. Sci.&Technol, Vol.20(3), pp.355~358,
1982.
3. Z. Surowiak, A. M. Margolin,

IN.Zaharochenoko, and S.V.Biryukov, “The
Influence of structure on the Piezoelectric
properties of BaTiOs and (BaSr)TiOs Thin Films
with a Diffuse Phase Transition”, Thin Solid
Flims, Vol.176, pp.227~246, 1989.

4 L. M. Levinson and H. R. Philipp, “The
physics of metal oxide varistors”, J. Appl. Phys,,
Vol.46(3), p.1332~1336, 1975.

5. R. C. Neville and C. A. Mead, “Tunneling

Currents in Zinc Oxide”, J. Appl. Phys., Vol42,
pp.5285~5290, 1970.

6. J. C. Fisher and I Glaever, “Tunneling
through thin insulating layers”, J. Appl. Phys,

Vol.32(2), pp.172, 1961.

_91_



