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ABSTRACT

{BanwSry ) TiOs (BST) thin tilms were deposited on Pt/S510:/5:(100) substrate by rf magnetron sputtering.
The subsirate temperature changed from 350C ta 550C and crystalline BST thin films were deposited above
450C . Most of Lhe films had (111} preferred orientation regardless of deposition temperature, but the films
changed to (100} preferred orientation as gas pressure increased. The dielectric constanl increased with increa-
sing substrate temperature and film thickness, and ranged from 100 to 600 at room temperature The leakage
current increased as substrate temperature increased or as flm thickness decreased.
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Table 1. Experimental Canditions for BST Thin Film

Deposition.
Bag St Ti0,
Target . .
(1100°C, 2 hrs sintered)
Pt (800 A)/Si0; (1000 A)
Substrate .
/5i(100)
Deposition i
350~550C
temperature

Sputtermg gas Ar, Ar+0s (9. 1)

Gas pressure 20~60 mTorr
RF power 80~120 W
Target-Substrate
A 6.5 cm
distance
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Fig. 1. Electrode configuration for measurement of
electrical properties.

AL-g-3HETh

wate] Tl 40% A4 +H1% B4l FEdes ahd
o dRg 4 A2 F Tencor AH8] a-stepd A4
dle] A elg] on, wiube] A2 RIGAKU A49] X-
Ray Diffractometers »}-gle] Z-g8kgdch, ol X-
Rayis CuK, line (h=15105 ) Al-g-siglc). uiute)
AagekAq, AF-AYEHL 44 HP 41924 Low
Frequency Impedance Analyzer2l HP 4140B pA Me-
ters Abg-ale] Z2aelch A7 5L 535 8
#4 ZFadl whete] Do) 4FAHF2E X E 05mm
o] Al d5Ayioz Satste] MIM 724 7A€
£ w=EYckihg 1.

Zabgl whate) B alpl= 100 kHz2] Fobgs) 01V
¢} oscillabon 39t —5V2] alrh Hgholl A9 44wk
o2 Fagdrh

3. 4z 9l oF

Fig. 2% 120 W9 of <17}512, 40 mTorr®) Ar+10%
0. (9 1) a=dels 2H2ns WA md we uate
XRD Zolch Zlel4] o 55 g%l 460T o4 BH
A3 wlete] "AE T, 2 ek FAL
e FA|gle] (111) W8+ 7} o) o]=l gk (111) vl &g
gale 28 wute] slme 2 ab&gk Pt {111)9] H
kg w2y wWEolztm AEd, 2z FALET]
Z7185 5 upabe] FA o] dkdwie) X4 AR
7} Zrtakddoy,

Fig. 38 120We] rf 97139, 550T o] Fa22e4
Ar+109% Oy 7hne] FBg sz a A St vhds
XRD Azelcl 7hm4dge] 3& diel= Fig 2ol 4%t
rharl A2 (110 sEFAdE Jelhd AR shEel F4E
T2 (1103} o8] (100} s3] Vel 22 o 4

29~



RF viad 28 2sfE=el 28] 35 BagsSrxTiOy 2ete] Al7]d B9 824

(a)
& €
}1 &
[t)] E’“
3
< A
= )] J\J
c
]
E L A
(dJ /\_J L
’ J t
20 aq A0 50

éé(ciegree), CuKa

Fig. 2. XRD patterns of BST thin films deposited on
Pt/5i0, /S1 substrate as a function of depoesition
temperature: (a) 550T, (b} 500C, (¢) 4507,
{d) 400T and (e) 350(3 (Deposition condmon
thickness=3000 A, rf power=120 W, Py,=4
mTorr, Ar/(,=9/1).
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Fig. 3. XRD patterns of BST thin films deposited on
Pt/5i(, /51 substrate as a function of deposition
pressure: (a) 20 mTorr, {b) 30 mTorr, (c) 40
mTorr, (d) 80 mTorr and {&) 60 mTorr (Deposi-
ton condition: thickness=3000 &, rf power=
120 W, Py, =40 mTorr, Ar/0,=9/1).
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Fig. 4. SEM mucrographs of BST thin films deposited
at 550T : (a) plan-view and (b) cross-section.
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Fig. 5. Variation of dielectric constant and dielectric
loss as a function of apphed bas voltage.
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Fig. 6. Variation of dielectric constant and dielectric
loss as a funchion of frequency.
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Fig. 7. Variation of dielectric constant as a function of
deposition temperature.
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Tahle 2. Variation of Dielectric Constant of BST Thin
Films Deposited with Differeni Sputtering
(Gas Species.

RF . g,
Thickness
power Gas spenies (ﬁx) (100 kHz,
(W) -5V
%0 Ar 2000 358394
Ar+0; 9 1) 2300 411~425
100 Ar 2450 426~438
r—0; @1 1) 2600 478487
Ar 25800 520
120
Ar+0; 9: 1) 3100 561--699

AT AT s wskel UG T4 2
Hg Jeige Qe vt %w 7} el g oheta)
7| 4ke] moﬂ ZA s AqHeEe) Gl Axw
Wl ge) AR el

Table 2% ~HE= 7hao] 250 & FHA 52
HIEHE el oo}, dbihg] Tl gt “’.l?“ﬁ}xl et
Fig. 82 Azkz5e] BST whete] faap2e) vl =t
o A g HAs) Fl Pl —}EJ B
o] §AGE 0% dasl BECEE Ar g

SRS det 2o Hel} ] BE Ae ¢ 4 Ak
chE RG] bl SehE A} 3344 0.8 W27
HE FAsR saged 2 e wael 34300

AR57h ZoREE dela Qo Jeh) & aF

°l|'ﬂ olz1gl Aekg dolx] gy & Flg.11—4 A~

A3z d A 4 5(1995)

it
o
e

-2

10 —— 550
.5 F ——s00%c

10 —— 4507

104 f ——n0c -
5 ——350°C

10

10®

107
1078
10 —
1010 G -~

\ |
usd 13 1l

}

1

\
1
1
JII

\

T T T YT T Ty T

—
—

Leakage current density ( A / cm? )
o
N
T3
\\.\\‘ . o
Yoy
Vo
1
|
ol e

1 2 3 4
Applied Bias (V)

4,1

Fig. 9. IV characteristics of BST thin films as a [une-
tion of deposition temperature.
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Fig. 10. I-V characteristics of BST thin films as a func-
tion of film thickness,
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Fig. 11. I-V characteristics of BST thin films deposited
with differenl sputtering gas species: (a) rf
Power=30 W and (b) rf power=100 W,
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