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Abstract

(Ba,Sr)TiOs (BST) thin films on Pt/Ti/Si0»/Si substrates were deposited by a sol-gel method and
the etch characteristics of BST thin films have been investigated as a function of gas mixing ratio.
The maximum etch rate of the BST films was 440 A/min under such conditions as; CF4/(CFs+Ar) of
0.2, RF-power of 700 W, DC-bias voltage of -200 V, pressure of 15 mTorr and substrate temperature
of 30 C. The selectivities of BST to Pt, SiO2 and PR were 0.38, 0.25 and (.09, respectively. In the
XPS (X-ray photoelectron spectroscopy) analysis, Barium (Ba) and Strontium (Sr) component in BST
thin films formed low wvolatile compounds such as BaFx, SrFx, which are forms by the chemical
reaction with F atoms and is removed by Ar ion bombardment. Titanium (Ti) is removed by chemical
reaction such as TiF with ease. The result of secondary ion mass spectrometry (SIMS) analysis
confirmed the existence of the BaFx, SrFx, TiFx.

Key Words : BST, Sol-Gel, ICP, OES, XPS, SIMS

1.M 2 HA &4 (dielectric loss) Aol ofE nH-4d& 9
) ) . EAd5 Hduddez e g 7R duil]
Barium strontium titanate ((Ba,Sr)TiOz; BST) ol2]3 BST Wete 4o gt we d7sh 7
. v . s e B4 T wT A
vBhelk e )7} W E(giga bit)id DRAMs (dynamic Go] AA szto] Hgo] e obd® BST

ramdom access memories) WE# A& FAsE
Ast &3 A A€ (charge storage capacitor)2]

ks gt @Al ol=Enh ey 717h v
E
MEE fdAd BEd2A 92 F5& wa gt o

o] DRAME 2d3h7] Aa4s me ddn)

T s =S 0. 2=3} IR Bl EukAd siE Y 7}=3k
BST W e %o S48 928 4A=4 en 9} 48t FA Aoz vEWA HEdo] sEE
DL T e A A Fatzut Azt g 71ee Aol Aol ut
o] AR o I M A =X W
e g AR I TR EAE o e A v 4ot
ZEA 3 vk Ed A& vhabol A vbERup B =RoMi= EA¥oz ANy BST dus
* L FUien BAH T B oLE St BST Srael A8 AgCh f ad
(e B EHE 2219, FHavkE o] &3te] FHSHATR3A4] HgdxHe
Fax : 02-812-9651 Ardt CFy 7h2 E3)e] dstel] upet 2 zhelgla,
E-mail : cikim@cau.ac.kr olo uldt 2lztwe] HslE :L‘};‘é}g}g;\q.. Az} &
*  ETRI wt2 4] 937]& 7l¢ d+4 dlulo]  meof & 25
2h o) stetl Wgg mAdy
20024 62 102 M4, 20024 89 59 13 bz BST weel wmi s res maEshl
20024 89 229 HE AASE st XPS (x-ray photoelectron SPECroscopy)

933



J. of KIEEME(in Korean), Vol. 15, No. 11, November 2002.

B4 Fysigon, of& #Fsy] s SIMS
(Secondary ion mass spectrometry)Z& |83}tk

2. 4 #

=

2 A3y BST ZFF}2 93 7%
0.85-1.15 Qcme] p¥ Al dolHE
o Si 7]H2 1 49 HeSO4 : Ha0: B 10 : 19
H0 : HF 9202 A A3lets AA § gof
25 (deionized water)® A HstHk. TEOS
(tetra-ethylorthosilicate) & 420 TolA SiHy 2
O 7t2=8 AHEE AY a5y (LPCVD: low
pressure chemical vapor deposition)&Z 2000A
FAR Z2Z349cl TEOSY & FRA 7] F T pt uk
UL,} 2470-_'._ 7}]}\%0}.7] _,,]o}o:] 1000A«] Tlul-g_
29 Zstad. TiY ol Varian 3180 =3 €
g Al2elg A&t 4 6 mTorr #9171 3ol
A Pt BtAS AREste) 2000A FA9 Pt 2
29 €8 o F3 Y. Pt g FaA &
BST%2 sol-gel ¥z F&a9x, AF BST
utalo]l FAE= 2500 Aot

ole} Zo] #HE BST ‘ﬂ“"% P A&
ol &3t} Ar/CFs 7t E3ulg 5}/‘]7]“@"‘1
Zratgo. ol rf daf_’_ 700 W, dc Hejof & 31
& -250 V, g E 82 15 mTorr, 7|#H2%
= 30 T nAHIFIG *‘Z}—'—E‘“ TencorAte] a
-step-500& ol &3l FAHIdHoH, *‘Z}%Eﬂ;t
HitachiA} 2] S-800 SEM& o] &3to] o3 3dd).
2zt A% BST Hhete ‘:EJ%% VG
Scientific AF¢] ESCALAB 220-IXL. XPS #u|&
ol g3te] BAMagrt. old XPS Fvlv 250 watts
o] Al Ka(1486.6 eV) WALE ALg3 9o

)

3. 23 3 3

1& F4/CF4+Ar el E¥dle mE
BST utshe] 47 %9 Si0; PR (photoresist)
2 Pl dig A7 /}jg—u‘ﬁle vebd Zleth. olgj
Y9 rf FHL 700W, dec Hboloj 2 E -250
V, sz ¢+#L 15 mTorr® A Al Zth
a3y 194 CFy/Ar 7F2= E817F 20% 74A
Z7tgtel wiel BST wate) AzZHE= ZF7Fstgdh
a8y CFy 527 20% o] 713l wek BST
hato) A Zhg2 Azl ZAsAY. #54% Ar 7
& ol&se AZsE A B Ar 80%< CFs

934

20%¢] ZANA BSTY AZ&%=s 440 A/min®
2 714 s¢n o A3 BSTE d7sted ol
o4 Arel ol% A HYR Fol A% s 4
Zto| oM HE a&Foz d7te] HE & F
ek,
450
BST 106
400 |- —
-4 0.5
350 b=
: 404
E
eE 300 - 403
s 250 |- 102
PR Jos
200 b=
4/‘\1~_ ‘
-4 0.0
150 1 1 1 i 1 1
o 20 40 60 80 100
CF,/(CF,+Ar)[ %]
a8 1. CFJ/(CFtAn7tz E5huldl oet Azts
BST ®ete] 417 4 9 da],
Fig. 1. The etch rate of BST thin film and
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as a function of CF+/Ar gas mixing
ratios.
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