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The Structural and Electrical Properties of BaTiOs Thin Films
Deposited on Si/MgO Substrates
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Abstract

BaTiOs thin films preferred c-axis orientation for the potential application of ferroelectric memory
devices were deposited on silicon substrates(100) by RF sputtering and annealed at 800 and 900[C] in

air.

The BT(100)/BT(110) peak ratio of the sputtered sample was decreased with post-annealing in

air. According to increasing with annealing temperature and time, the peak ratio of BT(100)/BT(110)

was decreased and the surface density of thin film was high.

Dielectric characteristics of BaTiOs; thin film was measured as a function of annealing temperature
and frequency. The dielectric constants were increased with annealing and decreased with frequency

by space charge polarization and dipole polarization below 600[kHz].

The remanent polarization and coercive field in P-E hysteresis loop of BaTiOs; thin film were

increased with the annealing temperature in air.

The

at 800[C] for 1hr were 1.2[ #C/cm®] and 200[kV/cm]

Key Words(Z2&0{) :
devices(Z#7& o 22|
(P-EOl=f 2 M)

1. M 2
A A AEEQ BaTiOA whege 2AH|
o] wWslel BeE Hubd oA g AFAH,

ddaz, MEg &3 R LR TOE o] 8H

T Uk’ ol §& AR5 FaY EHL ¥
e HFHES Za FEHOE AAHY FHESH
golet g}? =3 wmey 229 nUx YA
9 tEo] FALE ZE AFAA AFE HH
A dhebel AAm FxA 9D AsH B BEA
* Addada 3g71e A7

(A FFA 5F %% 300, Fax: 062-530-0746

E-mail : hongkyungjin@hanmail.net)

o AYUEE 37383
19984 89 62 B4, 1998 119 239 AABE

1108

remanent polarization and coercive field annealed

RF sputtering(RFA T E{&l), c-axis orientation(cE Bl &), Ferroelectric memory
2 XB,

Post-annealing(¥¥ ¥ X{2l), P-E hysteresis loop

A7t @ws AP : Y
BaTiOsl W& 4329 2HQ sty wg

EAQd3 AL @49 BEHUE HIANAH NRERE
154 245 BE F g7 dE FEHI
v ZAeAA AdES Si ZlEdd AR
Z&ses 4%, SI/Pt 71EAY ARAHA ASE
suke Siel Pt AF9 FAo=E o AIE
stabs) wkgste] ARAAAS deidEn we
sA¢ e 24 89 a8Ez Szl 934 Pt
gaoz g AzE wutzle wgg WA
et Si @dd 7w gl MgO, SrTios 2
LaAlO;% A8 g Jigd wRes FF e

A7z a3 ok?

BEAA B F2Y 2 ArHez 540
Fx¥ 238 AR skl RFAHEY,
set ZAWCVD), dold 23 R oW o



A ZAaHA vtter AxHn U’

B A7 E Si(100) 71o] Pt} Batel o3
BaTiO; utet3} wrgste AL WAy 9std Si
9} Pt Atolo] @A 2322 MgOE Z 3t
T3 S/MgO/Ptel A A BaTiOzE o2
7t Zo|A RF-2vEgadgoz uutste] BaTiOs
wtote) APYE Loty Yt Fr) FelA o
Agstd A7 " EAW FzFH EXL nFsAct
BaTiO; wete] 723 54 ¥
ZALE o] &3te] wete] A

ol

A

ox x J
tlo o
et
fsig
o 29
RN
;8‘ <
o
H o

Az £Ee] M2 Ww ¥ 97 54 1B
37] $15lo) SEM3 AFME ol &3l A5t
WA B4oRE FRsUsd Be f389 A

g 2 sz S4e A

gukEel Aty B
ddEosE AFRIEG. (10OHez dAqtd S
doisds Aol Wyl Aol ode@LFH AR
27k 1087 239 AFse 5X5(cm] 719
Zljeozr  Fusgdod. Si viEe AVFH 2
TzHeR L3 EAY e 47 sty
F(main) 2 e} o]l 500[TCleY &x=A Si
FEHe E&Ex Ad absns AAFY] Hst9
o (reverse) ~HE 3 ok Avule 7)ghe 10
[Pa] ol8t2 &en, MgO% BaTiOse] 23 EH
zne EI1 #Zg  MgO% BaTiOst 1[Pald
otz & FaueA zZ+zh 30[W] 9 40[Wie ¥4
Adg 7ete 29EE sy MgOs A%
10nm]2 1Az 23"y s9em, BaTiO:s
150[nm/h]e) Z=Ae® 443 F&ste]  ubuhg
FA=  600nm]Z  stgth BaTiOs  #eE
A2o2E PtE 100[nm]e) FHAZ Fi sPen
Age Z(layer) TZE  SiMgO/Pt/BaTiOs
(SMPB) 2 3ttt

298y ¥ AsE 1Xleml2 FDsty F7
ol 21 800[°Clet 900[ClE dA#stHct dAg
e g 2xe weE A7y AEE M7 3
25X agt. AHE Y A8 X2 "
aluto)l AARY 2 FAAA TR
XRD(Rigaku,Thin Film X-ray)Z Z#3Ag =
3 B9 ATz AR wWE ZUEHS
FALY U Z(SEM)H Q18 d= A (AFM)S 2
BAslgod, #7]d 4L 29 Fag R
wE fFRgHFe] w3 @ AG-AFENH Aok

£3HY8 BA=E

=
-

]
]

> >

E [e]
s4e w

A71 AR A 283 =84 Volll. Nol2, December 1998,

B9 32E o83ty saHANE 54& 13
Aot

¥ 1. MgO% BaTiO; gtete] 44 =3
Table | . Sputtering conditions of MgO and
BaTiO; thin films.

. MgO BaTiOs

Conditions T
film film

Sputtering gas Ar Ar
Gas pressure [Pa] 1 1
Input power [W] 30 40
Substrate temperature [C] 500 800
Substrate to target distance [mm] 30 30
Deposition rate [nm/h] 100 150
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