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The Structure and Dielectric Properties of the (Ba,Sr)TiOs Thin Films with the
Substrate Temperature
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Abstract - (Ba,Sr)TiO:[BST] thin films were fabricated on the Pt/TiO»/SiO»/Si substrate by the RF sputtering. The
structure and dielectric properties of the BST thin films with the substrate temperature were investigated. Increasing the
substrate temperature, The BST phases increased and barium multi titanate phases decreased. Increasing the frequency,
the dielectric constant decreased and the dielectric loss increased. The dielectric constant and dielectric loss of the BST
thin films deposited at 500°C were 300 and 0.018, respectively at 1 M. The leakage current density of the BST thin films
deposited at 500°C was 10®° A/er with applied voltage of 3V. Because of the high dielectric constant(300), low dielectric
loss(0.018) and low leakage current(10® A/cw), BST thin films deposited at 500C is expecting for the application of

DRAM.
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Table 1. Deposition conditions of the BST thin films

Target (BaosSros) TiOs(bulk type)
Substrate Pt/Ti0/Si0/Si
RF power 90 W
Deposition
pressure 10 mTorr
Ar/O; ratio 80/20
Substrate .
temperature 350, 400, 450, 500 C

Deposition time 60 min.
Top
electrode Au
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Fig. 1. X-ray diffraction patterns of the BST thin

films with substrate temperature

29 3% 29 45 T500¢) EDS, AES ¥4 @shelth
z3g BST wehe] 24E T30S A% Ba ol Sr ul7
/530190, NlBeEs} Bl we AvHY g3
1% ERAMS) ~HEYY Ba Sr o]e9 oJEE Waol
sstd Bae) ul7b Z7HEHgonl, TS08 A¢ 52/482A
BAe 24 50509 WS 2HsA $AHYG. 4
BST ool olo] me 49 W3tE AESE ZANSHHC
B, % Wale] JEHo] Yt TU 2AHUE ug
Wtk ey, BST etz Pt s42AZ Apole] AmeA
Ba, Sr, Tiol€ol Pt AR 2 HAHen, & rBe
=9 Ol 2lat] Prao] ABET o2 @ Fato] oshel
BST Wt s} a3 Alole) Ane seed z4e o
z8x Ran, AWM A H2FFL A4t wu
O Age Aol wel WeE THRE TYEHEA
Aelolg Yo AEHAE ABVT.

04 g 7)Besel we BST wete) e was
2% 5o JEhRRch e stmtel AsRuae] Zbel
del SRS oa gasgied, & wie uehix
gsATh T3001M EE€ §W8e ZE BaTisOsl 2E
olabel Aol dalel w& FPAFE UEhiRon
T45001 4 747 wekeh T5008) $388& 3001 kol itk



23 2. 7iwexd wg BST 9ehel SEM AR
Fig. 2. SEM photography of the BST thin films with

substrate temperature {(a)350T, (b)400T,
{c)450C, (4)500(TC)
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Fig. 3. EDS analysis of the BST thin film deposited at 500
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Fig. 9. TDDB characteristics of the BST thin film
deposited at 500C

3.8 &
£ QFo|ME RF 2mE % ALgste] BST $%& A%

dtReon, 7@k wg T % AVNHELE 1EdY
g 2 ZES AT

B2 g BaSHTiO, Hetel 7x2 RS

Trans. KIEE. Vol. 49C, No. 11, NOV. 2000

[y

450°C olste] 7j@ &z Fag BST #wge e
7|2 Eol  o3te  olAde] ¥HAHNULH, 500THA
Za% AHL odFdA Sz B AFlolE TR BSTAEL
A8t o)

2. 718L&=e] Futo] uwiel BST utete] pusigics Hd
ARY AV e Frrslg e, 500CAA 5343 BSTH
o] S 2400A 01U ch

3. 500CA F2g BST #9e] Ba/Sril& Bl &AM
(50/50)9] "3t 52/48¢1%0en, zold we FUP
46 & 7.

4. 500CAN F&% BST ud9
z+z} 300, 0.018¢)%ich,

5 BST #=te AfA49 C-V EAH4L Jeudded,

FAAFE AMAEY 3V ojsteldE  10°~10°A/re]

Heel g el

FHGTd fA&de

ojl4e] HEo=zHE RF 2¥HEH¥EYez 50TCY
Z1#exod A Z3g BST 292 3000149 2 FA4F
o} 2% ol3le e FAEPPE vehlo, &z gF

dgge ke FHAFRFHE 7t DRAM R upojds
AHANE Fol 8E + A& Aoz AZdd. gy
drebEAlel A EAS AWFe #4E £4 T AL

ArEHA A} & RAolt,
2 2 #

[1] A. F. Tasch Jr and L. H. Parker, "Memory Cell, and
Technology Issues for 64- and 256-Mbit One-Transistor
Cell MOS DRAMSs", Proceedings of the IEEE, Vol. 77, No.
3, 1989.

(2] W. P. Noble et al, "Fundamental Limitations on DRAM
Storage Capacitors”, IEEE Circuit and Devices Magazine,
pp. 45~51, 1985.

{31 M. Azuma et al., "Electrical characteristics of High
Dielectric Constant Materials for Integrated Ferroelectrics”,
Proc. 4th ISIF, pp. 109~117, 1992,

[4] L. Baginsky and E. G. Kostov, “Information Writing
Mechanism in Thin Film MFIS-Structures, Ferroelectrics”,
Vol. 143, pp. 239~250, 1993.

[5] M. Azuma et al., "Electrical characteristics of High
Dielectric Constant Materials for Integrated Ferroelectrics,”
Proc 4th ISIF, pp. January, 1985

{6] L. Baginsky and E. G. Kostov, “Information Writing
Mechanism in Thin Film MFIS-Stuctures,"Ferroelectrics,
Vol. 143, pp. 109-117, 1992.

[71 Yoichi Miyasaka, "High Dielectric (Ba,Sr)TiO; Thin Films
for ULSI DRAM Application”, Extended Abstracts of 1995
International Conference on Solid State Device and
Materials, Osaka, pp. 506508, 1995.

[8] L. Baginsky and E. G. Kostov, "Information Writing
Mechanism in Thin Film MFIS- Structures, Ferroelectrics”,
Vol.143, pp.239~250, 1993.

607



BRPEIHLE 49CH 1138 2000% 118

of & H (F 4 &)

19984 #eTh B ARAZ BN FA.
20009 Fed wad dRAZIAH 2
AN, AA § oSt xR
ONEE

Tel : 02-940-5164
E-mail : 1sc3787@explore. kwangwoon.ac kr

Ho
N

ol (F= X &)

19943 F&d Fo HANEFEHH 4.
19979 FEd AAAR AU ARAEF
g3 ZAAAD. A F WY HAANE
FE 7 wrALTA

Tel : 02-9470-5164

E-mail : hayoung@explore kwangwoon.ac.kr

608

o & 3| (% k £8)

19739 dAd TU A7 I £4.
19759 & diged ArFen 294D,
19819 & digd AriFes 243,
1985~1986'3 Penn. State MRL ¥ A+
A A Fed I AxAEFSH ug
Tel : 02-940-5164

E-mail : yhlee@daisy.kwangwoon.ac.kr



