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Effects of Bottom Electrode to Dielectric and Electrical Properties
of MOD Derived Ferroelectric SBT Thin Films
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Abstract

SrogBiz1Taz0s solutions were synthesized by MOD (metalorganic decomposition) method. SBT thin
films with 2000A thickness were prepared on Ir0»/SiO»/Si and Pt/Ti/SiO/Si substrates using the spin
coating process, and then investigated the dielectric and electrical properties of them. In the case of
using IrO; bottom electrode, the hysteresis loop was saturated at lower temperature than Pt/Ti

electrode,

but the breakdown phenomenon was occurred at low voltage because of the rough surface

morphology and porous microstructure of SBT thin films. As the results of the fatigue and imprint
characteristics related to the lifetime and reliability of devices, after 10" cycles, the fatigue rates were
about 10% at the IrO; and Pt/Ti bottom electrodes. Both SBT thin films with IrO; and with Pt/Ti
bottom electrodes show a slight tendency to imprint after 10° cycles, but do not lead to a failure.
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Fig. 1. Step mode XRD patterns of SrosBiz1Ta;0s thin
films using (a) IrO; (b) PUTi bottom electrode
with various RTA temperatures for 60sec.

Fig. 2¢} Fig. 3¢] 2 9A3g 2xof u& SBT #
2ol ¥ ATz HIE JeRAT. 2EH
L=t FUHgA wel 4AEo AER RYgo=
A AL B+ Utk k0T A$ 2EA
g &7t ZolAeE 4 AV FrHskAIR 7
Fo] @ol XA Edve AL E F Utk o
Z2E g §4 4 A7H F4d Y@ 4%
nd Felgtn AZdY.

Iy 2 0,8 SRAIToE AREF SrosBiriTaOo
uete] 2d A2 E ©E SEM AR E.
Fig. 2. SEM micrographs of Sro¢Bi2 Ta;0s thin films
using IrO; bottom electrode with various
furnace annealing temperatures for lhr after

RTA at 720°C.
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Fig. 3. SEM micrographs of SrosBi»iTa;0y thin films
using PUTi bottom electrode with various
furnace annealing temperatures for lhr after
RTA at 780C.
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Fig. 4. Surface roughness of SrooBiz1Ta;Os thin films
using Ir0; and PUTi bottom electrodes with

various furnace annealing temperatures for lhr.
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Fig. 6. The signal/noise ratio (r) of Sro9Biz1Ta;0¢ thin
films using IrO; and PtTi bottom electrodes
as a function of applied voltages.
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Fig. 7. I-V curves of SrosBi21Ta;Os thin films with
various furnace annealing temperatures for 1
hr; (a) IrO; and (b) Pt/Ti bottom electrodes.
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Fig. 9. Imprint characteristics of SrosBiz1Ta;Os thin
films; using (a) IrO; and (b) PUTi bottom
electrodes.

4.d 8

MODH o2 Z§AA SroBiziTa0o BH%HE Ir0A
3 PTid S He Azxsg dAYy 23¢ ¥y
N#A uete] Aol uATRE ALY, T
#3 2 A7HY E4E BN e e 2
£ AUtk
1. TO, A2 & 720THAN PUTIAZ L 780T oA
& dxale] o8 9AY SBT weg Ag
At
O 43 PUTiAZe Aguc 3e 294
exoA g o]YPIJHE L& F UMY
Edol AdAE Ag BEY F AU
2dHE 2/ 2716l we ddnAgo)
wolAE Fag Holul, 800CY PUTiAZe 3
& Pt ARAZ FA3 dete] EAET AW
7189 Zad % AR HWEHst o]FolA
Fe AIAAALGE YERAA
AzY Fgule rOAFH PUTIRT 25 A%
AN L6VAEAAN 7} E& #HE JEhIUT,
o)A WEZARZ 2Y o) AHYAA FHFo]
JHsditte RE B Fn.

D2 AAL 08 PUTIAZ o)A 10%AE ] T2
7b 2SSk imprinte) A ¢ BE AZA4 10°
7R A9 wast go] Mz EAM S

e 3
H
A
T



€ ¢ F A
wAte 2

B ATE 19974 @53 gEdTF =4
H](97-0300-0601-3)] 2}t S g Holw, o]
HALE =gy

i 2

[1]. ol ¥, 283, AAZ "=} PR HALY"
AlZulZ gl A ppl77-178, 1999.

[2]. Masayuki Suzuki, "Review on Future Ferroelectric
Nonvolatile Memory : FERAM—From the Point of
View of Epitaxial Oxide Thin Films—," J. Ceram.
Soc. Jpn., Vol. 103, ppl099-1111, 1995.

[3]. A. L Kingon, S. K. Streiffer, C. Basceri and S.

R. Summerfelt "High Permittivity Perovskite Thin

Films for Dynamic Random-Acess Memories,"

MRS Bulletin, Electroceramic Thin Films Part II,

pp46-52, 1996.

H. M. Duiker, P. D. Cuchiaro and L. D.
McMillan, "Fatigue properties of ferroelectric PZT
Thin Film and Their Chracterization,” Jpn. J.
Appl. Phys., Vol. 68, pp5783-5789, 1990.

[5]. Hironori Fujisawa, Satoshi Hyodo, Kazuto Jitsui,
Masaru Shimizu, Hirohiko Niu, Hirotake Okino
and Tadashi Shiosaki, "Elecrical Properties of PZT
Thin Films Grown on Ir/IrO; bottom Electrodes By
MOCVD," Integrated Ferroelectrics, Vol. 21(1-4),
ppl107-114, 1997.

[4].

[6]. C. A-Paz de Araujo, J. D. Cuchiaro, L. D.
McMillan, M. C. Scott and J. F. Scott,
"Fatigue-Free ~ Ferroelectric =~ Capacitors  with
Platinum  Electrodes,”  MNature, Vol. 374,

pp627-629, 1995.

Orlando Auciello, " A Critical Comparative

review of PZT and SBT-Based Science and

Techology for Non-Volatile Ferroelectric

Memories," Intergrated Ferroelectrics, Vol. 15,

pp211-220, 1997.

[8]. Yukihisa Okada, Ichiro Koiwa, Kinya Ashikaga
and Katsuaki Kaifu, "SrBi;Ta;0s Thin Films
Fabricated by Sol-Gel Method with IrO;
Electrodes," IEICE Trans. Electron., E81-C(4),
pp560-565, 1998.

[7].

St

699

A7 AAAE G2 =EA Vol. 13, No. 8, August 2000.

[9). Takashi Mihara, Hiroyaki Yoshimori, Hitoshi,
Watanebe and Carlos A. Paz de Araujo,
"Characteristic of Bismuth layered SrBi;Ta;0¢
thin-film capacitors and comparison with Pb(Zr,
Ti)Os," Jpn. J. Appl. Phys., Vol. 34, pp5233-5239,
1995.

(10]. ol A4, “(Pb,La)Zr,Ti)Os 2tete] oy Ax}
Imprint &4,” 2¢Y7s€, Vol 11(3),
pp184-193, 1996.

[11]. S. Aggarwal, B. Yang, and R. Ramesh, "Low
Voltage  Performance in Lead Based
Ferroelectric Thin Film Memory Elements with
(La,Sr)Co0s Electrodes," Thin Film
Ferroelectric Materials and Devices,
pp231-232, 1997.



	DF: 


