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Abstract

A BisTi30y2 (BIT) thin film is prepared by
sol-gel method using acetate precursors and
evaluated whether it could be applied to
NVFRAM. The drying the annealing
temperature are 400C and 650C, respectively
and they are determined from the DT-TG
analysis. The BIT thin film deposited on
Pt/Ta/Si02/Si orthorhombic
perovskite phase.

and

substrate shows

The grain size and the
surface roughness are about 100 nm and 7024,
respectively. The dielectric constant and the
loss tangent at 10kHz are 176 and 0.038,
respectively, and the leakage current density at
100kV/cm is 471z A/cm® In the results of
hysteresis loops measured at *2350kV/cm, the
remanent polarization (P;) and the coercive field
(E.) are 592pC/em’® and 863kV/em,
respectively, After applying 10° square pulses
of £5V, the remartent polarization of the BIT
thin film decreases as much as about 33%

from 592 u C/em® of initial state to 3.95 x C/cm’.

I_k]i

o] ZaAA wete] $+% retention,
2 293 &5 e AF A g vHeA
W 222l NVFRAM (Non-volatile Ferroelectric
RAM) o i@ a7k @238 Axdn g
o} &8 NVFRAM A&l i 713 ®4d 3
2 PZT £de] zsx ev, o 839 pt
AF9el AL A4, &9 dA=28 EdE £33
gAe 7 Fgol wWE AAYY £F Ha
# Yojdon rudn Y oe pzT 9
Az 248 sfdsiy] 4% ddes dAxgd A
#24290 Bi-24 perovskite FZRE ZE
SBT (SrBizTazOQ) 9]' BIT (BisTis012) 7} A AIH
o Ak FAe B
%"“ o WEE ‘?I.T'_ A2l HES] HE E4 0]
Adddn wasin ey SBT & 750C ~80
0C o4 ®& AA3 ¥XE 27 i 1
A g {FHE stacked ATAE wlzag A
ato| oldo}h e} BIT & Addez v 2
ARex (650TC) & 7AW, L curie \_E(~
685C) 2 UG thermal imprint AFHE 331,
A QRS 248A Bi, T 24 Ass7t g.
o)d FHE& X m Qi 28U 58 XS

u}‘.
).

E & perovskite 9] BiyO:

-195-



199946 ABEFLE2E KEHKAEMKE

2= wratz)zto] golatA Yol wrAHcl ¥
ole] w2} NVFRAM &&d] Z4HQ
H2EA Fo dd dATE vEFF EAHe
BIT uote) =2t 743 who] AMgE o2 Wi
sol-gel Y22 precursor & &l FF{F 2
ols9 ulo] wel £4e] AAsA g AT
I £9+e pitrate A9 precursor & AME3tE B
Mol FFE olRojgtyl W&ol precursor o W
Blo uwg wa EAo W AT E FF
getd, & QpdME 1 ¢ F2 AEH
2l™ nitrate 7l precursor ThAlel acetate A2
precursor & A#®ate] A sol-gel & #H
&% %, BIT =ge Assd 2 24%
NVFRAM 479 &89 @54 d284 %
o) A 54& FAA.

¢

o

S

o. 2894

B AP ALEE 22 EEET Bi acetate
[Bi(CH3CO3)s;, Strem), Ti (di-isopropoxide) bis
(acetylacetonate) [Ti(CHsCOCHCOCH:):(OC3Hr)z,
75% in propanol, Strem] & AhgdFg o™, &u)
o orABA 2 glacier acetic acid: (Acros)
HO0 & Alg3st9x, =22 S 98 n-propanol
(Acros) & #7M84ch Bi ¢ Ti stock solution
& A2 297]9 clean bench WX AZERA
t}. AZE coating solution & 02gm filter
(Gelman Science) & ol&3la] A& ¥, d=
¥7] (ABLE, AM-4096) & Ah&3k] 3000 pm
oA 30% F¢ FAAA PYTa/Si0¥Si 7194
o wrEre AAZuh =Z¥ol TV 110C
400C 1N 2% 584 AZAFIA, 600T A
5 27} preannealing 2 AAHG 2 F, 650T
oA 30 37+ dxzlste] wrote AE g
t}. o]} o] AFE BIT & Ao AF 0.2
ARAZTSE ZHANA HAFRY A

mm 3] ST A=

HE A3t
m 2% 2 &9

gus AEL 2AE7) 98 DT-TG 24 &
stges, 1 A}E Fig. 1 o Jehidoh 340C
Bada Jeht: 2d peak B FF AHEE
g0} old Aeolw, 610C olN Yeus L&
peak t perovskite 4+ 44 WEU Aoz A

Ztgich olet e BAL o]&354] drying 2%
¢} annealing £%7F ztzt 400C ¢ 650C €1 &
otol gy 2FL AAIATH EET, HAH

Fagaes 9% 4% AE2 C J. Kim %0

T AT

~ nitrate A9} precursor & °©] &3] Bag 2k 40

¥

9% o vk BA ZF FE=JF AI] F4E A
o]t} o] nitrate Aol Hl3 acetate A
3 AFol TIIFAAN & o AAZFHolEge

ehie ol

P i
o e

10

Welght (%)

n

Tempersirs Difforence ('C)
L W o n s e = @

W 26 w0 a0 o N0 a0

°

Tamearaure {'C)

Fig. 1. TGA-DTA curve of BIT gel
heat-treated at 80°C
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Fig. 2. XRD pattern of BIT thin film
annealed for 30 min at 650C
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Fig. 3. FE-SEM micrograph of BIT thin film
annealed for 30 min at 650T

Fig. 3. & 650C olA 30 &2 €A% BIT
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Fig. 4. AFM images of BIT thin film annealed
for 30 min at 650C
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Fig. 5. Dielectric permittivity and loss tangent
as a function of frequency for the BIT
thin film
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Fig. 6. Hysteresis loop of BIT thin film
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(a) Fatigue characteristics of BIT thin

film on 50 switching cycles and (b)

Fig. 7.

Hysteresis loops before and after

fatigue
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Fig. 8. Leakage current density of BIT thin
film
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