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Electrical Properties of SBT Ferroelectric Thin Films Prepared by MOD

HxH'. ZFA' D. L. Kwong™

(Chae-1l Cheon*, Jeong-Seog Kim*, D. L. Kwong**)

Abstract

Crystallization, microstructure, and electrical properties were investigated as a function of annealing
temperature in SrBi,Ta,O, thin films, which have high potential for ferroelectric random access memory,
prepared by MOD(metal-organic deposition), With increasing annealing temperature from 600C to 850
T, fluorite phase with very small grains was crystallized in the temperature range of 600%C to 650TC and
then Bi-layered perovskite phase was crystallized and rod-like grains grew in very small equi-axed grain
matrix above 700C. The SrBi,Ta,O, thin film annealed at 750C had most desirable electrical properties,
large dielectric constant(207), large remanent polarization (2P,=11494C/af), low leakage current densi-
ty(1.4x10°A/af at 3V), and good fatigue characteristics up to 10° cycles. It was due to that the
SrBi1,Ta,0, thin film annealed at 750C had not only large rod-like grains but also dense microstructure
resulted from co-existent small grains between the large rod-like grains.

Key Words(ZER2&0) : SrBi,Ta,0, ferroelectric thin films(Z{xeta), MOD, annealing
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MOD e 9# Al=¥ SBT Z+4 wete] A7) B4

A2 SBTHEY] &8-& oPA e 829
5, 800TdA AZx¥ SBT uote] A$ 7133
PAZE 27) e FAHAAFUAEs 23 ANH H
o] R @Ho] U, ol T dH S THI
71 A8 e WA SBT =ate] A AATH vAT
Z, gz olg EFH EAF AV EAY
4% TAC g ozt dasdid, wepA] & dF
drx e % A (sol-gel method) 3 HFAFSIY 7}
) el "a glo] AxFHPo Wadln AYUA
o] %48 MOD (metal-organic deposition)¥H
22 SBT ¥2Hg Azt oy, Xz 9 ¥
o & ZAAHAF, rlATR Fo Eeslgy 54
I A71H BEAS ZAER o9 AB{AAE AY
A | EH ol AFE FItd ZRA
EAjo] $4% SBT %o AMzzAE A3z 9
=3

2. dEYY

SBT #Et& Sol-Gel Hel ¥%<U MOD (metal
organic deposition) WHeo2 Az3IPt. &%¢E
ZAZ Strontium 2-ethylhexanoate, Bismuth
2-ethylhexanoate, Tantalum ethoxide® Al&
& o o}, AW A Tantalum ethoxideE 2-
methoxyethanolel ¥4 ©o]& Strontium 2-eth-
ylhexanoate, Bismuth 2-ethylhexanoate$} 3
A xylenedl &8jA1Zl F 120~130TCoNA E4d
(stock solution)9 H=7F 0.1 mol/17} B wW7}x)
Ztgsted &ulE ARG, 2LUEe ERHe
E3 89 (stock solution)d ol Z H]J}
Sr:Bi:Ta=0.8:2.4:2.0°] HE=% ZA3IHYG. oy
A AzE EFE4S s § wE "oz ¥
1500 rpmo 2 30% ¥<¢ AWIEYsa 400CAM
R B¢ Azxsdro. ALE®E 1R
Pt/Ti/Si0,/Si °1th. 3t utete) £AE 4]
Halod o] HFE 4 3 grEEHYct, R Ghe
BaAAE FEUA 600-850TE LER 1A
ok dxelste AAAZT, Pt 71 Yol F3
¥ovhete] WA FAlAzIAu|H o2 waste #<)
stden, dxF FHFuete A7 G 250mg
ok, S8BT #%9 AAF2E X ray diffrac-
tometer& o] &3t UntHQl 6-20 FAIYO=R
ZA8Rom vlATEE FALHAEA (scanning
clectron microscope) & ©°] &3t BEIATT
SBT wute]l M3 54& FFs7] 9std 7o)
0. lmm<! mask& o] &3] SBT ute} el A4
A PtZ DC sputtering 3t ZF2Hg 3 upote] A
AL g 9ste] AT 259 T 2EAM 1A
oAl gl o)¥A A=d utete] fFAEA
(FHE&FH f4&4)e HP4192A impedance
analyzer2 Z3&qct X3 Z/4A §4<20 PE
(polarization-electric field) ©1¥IZA @ ¥=
(fatigue) 54 & RadiantAl®] RT-66A ferro-
electric tester® °©|&3ta FF3gor M2 EA
€ 5V bipolar wave& <U7Istd &FF3qch, ¥
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o] FHAAFIEE (leakage current density)9
&4+ HP4155A semiconductor parameter
analyzerg ©|&3lgen, ARAF] +5VE AV}
3t BT AlZl & 0.1VH4 A (top electrode-
high) & F7H719A 233t

3. @Y I IF
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Fig. 1. XRD patterns of SBT thin films

annealed at various temperatures
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Fig. 2. SEM micrographs of SBT films

annealed at various temperatures

A7AAAY £ 8 8= 2R Vol. 12, No. 2, February 1999,

SBT/Pt ARelA w8 Al 24to] B & agict,

28 1eA4 3749 XAHPHEY UL AA@9A
#g2Re dA8Lxs F7190) wad SBT where
HAAANM bR gAY} oS e F A4H Al
fluorite Ao ZAF 3 FAYP2=7t 700Ce]
24d o A ZHA 49 layered perovskite &
o2 AFsEr A PLErt S aet 739
WAG YR HoRgoz YA Ae] ol RolF
< ¢+ St

(1) 630°C

() 730°C

) 830°C

08 3. o8 2x=oA dAMedd SBT/Ti/Si0,/Si
g FAA A ALA
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2) 4%t 237} SBT Hfote] MM EMo| o|xls ¥

29 4¢) SBT Hutute}l A A &3 (capacitance) 3
FA£A4 AR (dissipation factor) & YeERAUTE
aJdezRE SBT dtete] IXgdL&x7t 650TAA
750C7AA] 718 o FREFE AL Frksto 750
TellA dAels AlHe] FALFo] H g Ho|
I gAeRrt 2 ooz F/E de FHEFH
o] thAl ZAHE & 4 U T FAEA Ge
25 0.05°]38te] &2 gg Holm Ju,

SBT utetel g exd & FALF-A7RY
(C-V, capacitance-voltage) 549 ¥3le 19
59 . 650¢CelAM EXed SBTHE AsMA
el wtE FALF Wyt A glen, ol ¢
Al A g ube} o] 650¢olA @Ae” SBT uhet
< 3 #H4Q fluorite AATZE 27 WEolgx
AZbEer,  700¢Celde XA diald AHe
C-V e 25 AFAHQ] ZHAAdA FF=He
"M% A9l Yy 2k (nonlinear butterfly shape)
= Bolx Uvh. EF 1Y 49 o] 750¢CNA ¥
e AlHe FAEGFHe] 7MY & e Holm gl
o ARAAY C-V JFAoA HNHAEF (Cray)
% HEFHEF(Crpin) d Aoy 99 oF
(domain wall motion)°] Z#A ¥3F 3 (ferro-
electric polarization)dl 7]od3te F=E& 9vs
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°o]& Holm US4 F U
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(ferroelectric polarization-electric field hys-
teresis loops) 2] #3E &F 3t ¥ 69 JEN
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a8 4. o2 2=eA] @A SBT el FA
+F-Fo5 54

Ren ol 650CAM FAHF AlBo] AsAAtQd
fluorited & Roly ¥ ©& Aot FH 700
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nent polarization)& A9 dFXFT HY =
#(Pmax) o] %Y ZAE9M €L Tid Y2
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£ 232 ey A9 {FAE [-V EAHE Holn
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714 A Xz wE& SBT utgte]
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of SBT thin films at various temper- SBT thin films at various tempera-
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% fluorite AA 72 E 2] fjRolgtn Tty o,
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ovskite phase) 22 ZAAZHAY. =E=F 233
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39t dXel2x7t 700¢dA 750CE E248
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ol YAA7Ie] FAF FUkd /1" Reg ug
su, 750¢eld o2 dAYLEr) $71E e /3
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© FTH FAEA| T olgt FAld FgEo| F7)E}
o EF SBT/Pt AW A 240 HAHI m&o]
gtn g,

3) 750¢ColA dxel® SBTHee] ggn e
7V £ 2718 54& BRAd. fF345E 207,
2 HEF(2P,, remanent polarization)°] <
11.49 pC/aw, BAA (E,, coercive field) & 54.2
W/em, 283 ¥AAFYE(leakage current
density) = 3VIA 1.4x10°A/ar ojlen, H]F
Y= (non-volatile polarization, P*-P")&

10° 3] fatigueAlZl Fol= Ao A3} = gstr}
ZAlY 2
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