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Abstract

We have studied the preparation and the properties of Bai «SirxTiOs (BST) thin films by using the
sol-gel method. Through the comparison of the effects of various solvents and additives in making
solutions, we establish the production method of the stable solution which generates the high quality
of BST film. We also set up the heat-treatment conditions for depositing the BST thin film through
the TGA and XRD analyses. Through the comparison of the surface conditions of BST films
deposited on Pt/Ta/SiOx/Si and Pt/Ti/Si02/Si substrates, we find that Ta is more efficient diffusion
barrier of Si than Ti so that Ta layer prevents the formation of hillocks. We fabricate the planar
type capacitor and measure the diclectric properties of the BST thin film deposited on  the
Pt/Ta/SiO»/Si substrate. Dielectric constant and dielectric loss tangent at 1V, 10kk, and leakage
current density at 3V of the BST thin film arc 339, 0.052 and 13.3pA/cnf, respectively.
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Fig. 1. Schematic diagram of the solution
preparation for the BST thin film.
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Table 1. Solvents and additives for
types of solutions.
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Fig. 2. Diagram of the structure of the planar
type capacitor using BST thin film.

Weight (5%6)
3

=
Temperature Difference(C)

5
3. 4% 2n Y By N o
|
AZE g FolM type A & B F Akl 400 20 400 600 e viom 1%00
A Aol At old wka type B o Temperature(C)
type C = @9 o4 ohd® g HA5A (c)
o]z} & acetic acid o2 AzH BST {42 < a2 3.80C A dxald (a)Type A (bHType B
44L& A Fae g mar” (c)Type C BST A2 TGA-DTA Z4
05M &°8& 80T oA Azt gel & A Fig. 3. TGA-DTA curves of (a)Type A (b)Type
%, 10C/min 9 $25=22 F7|FdM TGA- B (c)Type C BST gels hecat-treated at
DTA ¥4& AAstel 7 Ass 29 3 of v 80°C.
wlth Type B ¢ C ¢ A%, 100C olste &2
peak = &uje] Zwlo) 711 el 300T ~350 % g Aol 93k Rola, 650T oA
T B2 wd peak & H H7129 =wH Al ZHE] = 29 peak & perovskite 49 @A uiE



A7) WA A Vol 9, No. 4, May 1996,

o] oz AzZAvt v type A o ASE
perovskite 49 #4& Jeluilys 2F peak 7}
94 ‘45}‘411 2ot O]Qr Ze BAE EA48 =
& AAs =Y Aot

BST uhoto]l AAEE gotr7] 93t wE S
AL F 750C oA 3083 A este] whut
XRD EX4& AAslgct. v XRD 24 A
a9 4 o YeErdRY. ¥ 4 °ﬂ’\“l H %o
TGA-DTA &40l perovskite 42l d4%& vehy
v 24 peak 7} AY “ERVA kg type A 2
$-, XRD peak Z7|E°] t}& Algzol nlsjAl o]
oatA dEtA 2SI AR o] Fojx x|
2keS & 7 AT 2 type B 9 type C
74 %, perovskite &9 F peak & EbG R
Ro} perovskite o] & LIS E &

2—100&[‘

lo o §

At

10

e e e s o B
A

26 (degree)

38 4. 750CAA Exeld (a)Type A (b)Type
B (c)Type C BST utete] XRD &4 4
7}

Fig. 4. X-ray diffraction patterns of (a)Type A
(b)Type B (c)Type C BST thin films
heat—treated at 7507C.
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Fig. 5. Optical photographs of (a)Type A
(b)Type B (c)Type C BST thin films.
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Fig. 6. Optical photographs of Type C BST
thin films deposited on (a)Pt/Ti/SiO/Si

(b)Pt/Ta/Si02/Si substrates.
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Fig. 8 SEM micrographs of the (a) cross
section of the BST thin film deposited
on the Pt/Ti/SiOz/Si substrate.
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