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Electrical Properties of BST Thin Films with Ar/O, ratio
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Abstract

In this study, (Ba, S TIO[BST] thin films were fabricated on Pt/Si0./51 substrate by RIF sputtering tech-
nique.  We investigated the effect of deposition conditions(especially Ar/O. ratio) on the structural and electii-
cal propertics of BST thin film.  And the dielectric properties were also investigated for the DRAM apphcation,
Al BST thin {ilms showed XRD patterns of perovskite polyvcrystaline structure,  BST thin films showed fairly
good fatigue charactenstics after application of 10 switching cyeles,  For the BST(Ar/0.= 807200 thin film
ater polarization switching cycles of 10", remanent polarization and coercive field were given as 0.0846C/af and
1954k V/em. respectively.  The leakage current density was less than the I x10°A/ed with applied voltage of
3V, Ba, SO0, thin film capacitors having good structural and electncal properties are expected tor the
application te the dielectric material of DRAM.

Key Words(ZR80{) : (Ba, Sr)Ti0,[BST] thin fim(BSTE!2), Ar/0, ratio(Ar/O,H|), Leakage current(- &%
&), Fatigue characteristics( ZIZ2E4)

30[fF]e] Hg3e daz g

.M B8 olg]g 21g wEdE DRAME 34 vk
Axzst7] Hajde AWAIE Y W ST AV
FHT AR 54 A9 gl gt AxpRFe & A ZaAACE b2 ik ARu Ao A
3 A F535 A= s ek §E, Ay Aol wel AAPAY DT FAA He
weE] FofoAlE DRAM 4xbe] FAAmrt Fobd £ 3l A 4 Q7] dfEel #Faa] vo] rhA
| owhet shubel A4zt Ak shE WA o) F73] o} & 7oz i UL r|Fo :IL%M}E}OH
BasA =o] AngE AAse sHAEe A7ix Ao ¢4 ﬁvg} Ee FRAGG 2= AEHE
FAE FashA =k, Mol grsla v}, oledt Bk 256kboﬂH
Nzt H WAL ARt AP A FG 64Mb7HA13= S8i0,-Si,N(ON) H.5 Si0,Si;N,~
Ao HRE Q- EHAIE HRYY o o Si,(ONO) o] AlE5le] gtovt dAxly= A9 &
2 dubA ¢l DRAME A% Aa 3 wxdola 4 gAQ) ghA Tzt xeEEta b 71Eel] AR
of zpAEh: Hlgo] °F 50% Akolnx 4 A7} 3= ON9o uhuts} gl Absba A 5o (¢, ) 2
A 3 Aol dEE v|AA Wl Hite] HA)H of 40A Hxolil 01 u} F& FAN A= FaAF
1S nejs) 8w &AXE o E WRsti kY o] F7tet FE e FAF Faol 28 sxtel Al
Z2g §287) e Hag oo A of 25~ g FAZ A7 vﬂﬂﬂr. oj#|zt stAR <l dA
3 Aol A LFE Sk ¢ WHon I

U edaw WAk et o & ARG o) gaA U},
(LA =dU-+ ¥AS 447-1, Fax . 02-415- 1*1]5?—.3’_:‘:?}0]}3 T2 nFAE wlab S A E) 2
8U84 E-mail @ yhlee@ daisy kwangwoon.ac.kr) = PbhTiO,, Pb(Zr. TIO,[PZTIE2 7R3 A
MR B o e P o #, SrTi0; 59 4#A4 A& 2 (Ba, SrTIO,
1999 19 1290 FH = 10999 49 5 AAMer G [BST] 9} @o) Aaadn dfdde] zxe) b

435



Ar/O,Mle] wE BST whote] 718 K4 Al

g A8 Sl A7HA Uk Y. 53F] BST #Hehe
71&2] ONojv ONOTx HI&} =% & #R3SF
Z 2t7] ol 2o F2E dEdt Axd F

slem, Sre} gkl wel DRAMe $3 &
Al SRS Ve EE &AM B2 ubHo)
e 93 2 7o) ©E S FAS AR F
3 we FAAFE DRAME AEAEAHE M
24 5 gdE Aol

upeba] | B E=RoME olgldt Aol e BST
RF ~HE P& o] &38td a¥ea nAd
4 % RF power, 348, &1 &% & 14
AlZL ¥ Arsh 0,9 g #slAA PL/Si0y/Si
1gel sl JRATOZ PtE AL EEA
MFM (Metal-Ferroelectrics-Metal) type 71
ANEE AlAet F wnte] A BEAS BEE)
IBH X A 3 AAYE s oy, o8 BREA
2 AR o #7)3 E4E EAM3lel DRAM&
7H*4WH 29 SEvbsAd s nAso
2. d 3

W AFo M= BaTiOz9 SrTi0yw7h 0.5/0.5 mol B2 A

¥ 4-inch bulk¥ BST e & AMgstg o AEx Wy
27 A 2x10%orr7t HEE T dprlwos:
TCF. Aceton, 2-propanol 0. 247} 28 %ok 2 &3} 4
A7 ol &&to] AHE Pt/SI0,/Si flelHE AL&s g
F 12 2 AgolA A 43 A9 2238 vehided, 1
1 Fad BSTHue] H71A B4 133}7] 93 27
250[am] ¢l ARAFT(Pt)E FAF M}‘M(Metal-

Ferroelectric-Metal) 729 ©9lg Yehdl slojut
H 1. BST ¥t 3 27,
Table 1. Deposition conditions of BST thin
films.
Target (Bay §S145) Ti0s[4-inch B4
Substrate Pt/Si0,/Si
RF power 80 [W]
Base pressure 2x10°* [torr]
Deposition
pressure 5 [mTorr]
Ar/0, ratio 50750, 60/40. 70/30. 80720, 90/10
tDeposition 450C
emperature
Deposition 1hr
time )
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Fig. 2. X-ray diffraction patterns of BST

thin films with Ar/0, ratio.
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BST thin films with Ar/O, ratio.
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