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Abstract

A BisTiz012 (BIT) thin film is prepared by sol-gel method using acetate precursors and evaluated
whether it could be applied to NVFRAM (Non-Volatile Ferroelectric RAM). The drying and the
annealing temperature are 400°C and 650 T, respectively and they are determined from the DT-TG
(Differential Thermal-Thermal Gravimetric) analysis. The BIT thin film deposited on Pt/Ta/SiOy/Si
substrate shows orthorhombic perovskite phase. The grain size and the surface roughness are about
100 nm and 70.24, respectively. The dielectric constant and the loss tangent at 10 kHz are 176 and
0.038, respectively, and the leakage current density at 100 kV/cm is 4.71 pgA/cm’ In the results of
hysteresis loops measured at 250 kV/cm, the remanent polarization (Pr) and the coercive field (Ec)
are 5.92 #C/cm® and 86.3 kV/cm, respectively. After applying 10" square pulses of 5V, the remanent
polarization of the BIT thin film decreases as much as about 33% from 592 uC/em’® of initial state
to 3.95 £C/cm®

*IEER, BRSNS s - IRy o EER, ARSI ER R TSR

(Dept. of Semiconductor and Applied Physics, Yosu (Dept. of Electronic Materials & Device Engineering,
National Univ.) Inha Univ.)

* IEER, AR R % o] ¥ 198 % R SEAlAGe] dpnlel
(Dept. of Electronic Materials & Device Engineering, o8 A% =Educh

Inha Univ.) BZHTI1999ETA2H, $49489:20004£2H238

(245)



8 BiTizOr 2rHe] A&t 2 EAlel #& A7 EBIR N
A2 precursor & AR WRiol FHE ol Feis
1. M2 wﬂ*r°ﬂ precursor ] Wiz}e]] u}E uba B digh ol
& #E35ir.

LA B ARSA Akl Rt el de, w}aw, B oA 2 gk F2 AEgR
T A7 S5 B SAE e A N pitrate A precursor WAlel acetate 12 precursor &
g viEeiial shdar), A Agax), A7ES delsled A9 sol-gel P AT F BIT wte
22k gl $&3fEle At Es] AYHZL N gztsle] 1 BAII NVFRAM A} S8l 24A
o 23], 1980 o) F wIFF QB SAGM B} o mzEy To M)A B4 Akl
A9 whekste]l ik At AFHoE o]FA|
A, ZRAA e 2RR FAQl EERE) o)

o. Ay

EAS ol4g uigeA wzelel NVFRAM (Non-
Volatile Ferroelectric RAM) ol Wik 77 +5-&
uby gl P e}, o)5 NVFRAM 9] 73} 413
A& AR HIAEe] olF wEeY] AgSll
Ackd Aozt =z gl 53, o) 5 HIdA F ik
== 97)/27] (read/ write) 357t 71t Wt &
Sepo] 7hasls TR (fatigue) FAro] 71 FAIZL H
3 9leh"® &), NVFRAM £4k9] $-8-2 918 714
wo] 3702 PZT (PhlZnTi-J0s) 7 $7]/2%
7] 347} 100 & Aba] £3gke) F43%) Eolz

Age vehflo] s 2E4d0] degt FAHo] Yk
ol5 TREAL A el AkEz = WPHF
9] sl37} perovskite 0] B0 2ol 93] REE

3 & 34 perovskite TRE 7l AERE A
A ateke Algsis Zelok M SBT (SrBisTa0y) 9
BIT (BuTiOr) S0l F2 d7HZ =
perovskite -39 74 whekeld], SBT ¥behe
A 2l 800C AERE wkEA FA o435
£ o gon o]& g3 3] AR W pore 7}
wasle] Azl ofelgol 9l kel BIT & 43
A 257} 650C o3t wlwA Yo} HheA FAe
gt n curie €% (~635T) & 43 thermal
imprint E9% Az, A ARE 2484 B, TDE
A A golat g Al Yot e,
BIT ubeto)] oigh o3 1970 = S. Y. Wu 5
o] RF sputtering 8P 2 BIT 4bhe Allzkel olajz2
S8 BAS e whA|Rbe] Sol3A] ool HEAY
ol WE2 gl olel ulz} NVFRAM 3-8 H54
ql _.ﬂiézﬂ .E_o]] 1:}]6 03—7-5 u] Z3] /é;ﬂo]r,]. BIT
utabe] zztel] 7} o] Algwole- HOWJL sol-gel
ol Sol-gel -2 precursorst £vie) FF-2} nvlel
wa} EAe) A iAo Eﬂ& nitrate

[=3

=2

E

°{

r

.__/\

o

/\01-

2= O

3L

(246)

2. 7ol BIT #H& sol-gel oz A=l
o, AFA A e /HZEEE Fig 1 ol vepigicr

Bi-acetate
+ Acetic acid

I
Adding Hz0

Ti-acetylacetonate
+ n-propanol

|
Mixing for 5min
{

BIT coating solution

Spin coating

3000rpm 30sec
Drying
110 5min
400T 5min
Preannealing
600C 5min

Annealing (6507C, 30min)

a3 1.
Fig. 1.
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Preparation procedure of BIT thin film.
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