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Abstract

Recently, thin film capacitors of high dielectric constant and low leakage current are applied to
integrated devices. In this study, (Ba, Sr)TiOs (BST) thin films for low cost were prepared by Sol-Gel
method. BST solution was spin-coated on Pt/SiO»/Si substrate at 4,000 rpm for 10 seconds. Coating
process was repeated 3 times and then sintered at 700 C for 30 minutes. Structural and electrical

characteristics of each specimen were analyzed by TG-DTA, SEM, fractal phenomenon, voltage-current
and dielectric factor. Thickness of BST ceramics thin films are about 2,600~2,800 A at depositing 3
times. Dielectric constant of thin films was decreased in 1 kkz~1 Mk Dielectric constant and loss to
frequency were 250 and 0.02 in (Bao7 Sroa)TiOs (BST3). Leakage current of BST3 was 10°~10" A

under 3 V.

Key Words : High dielectric factor, Leakage current, Sol-Gel method, Spin—coating, Fractal phenomenon

1AM

HZ BEA Aol wEEwA Azte] 1A
37F o|FoJX 3 gt} HEHAFIOE FRe 7
FFHAE o] &3l AFHT »1 LA I
HPAHE 52 FHEAY ¥e F4A-AF Ao
g A UTH1L olelid B AAIEHE &
2 FHEAMS ZE Pb(Zr,Ti)Os BaTiOi2]%
SrT103[3] Y 5 UHES o &3lo] dFH
At AHHA wrate] digk s BaTiOset PZT

s BFURGT BFHAREATEY.
(%TB A ETF Y F
x @ 062-670-2191
E-mail : tronichkj@kwangju.ac.kr)
*% . Z2G st A x}F-5kat
(;‘njw Uo]—:rr- Uo}o /\-1\4—,1])
2001 9€¥ 2934, 2001 11€ 129 13 A4 &8
20024¢ 39 129 #AF A4 €=

I 2L HEEAE FRE M BHol i)
HAA A zE A

Pb(Zr, T1O:& o] &3 g8t AsfAHE #+
of Xk FAHHAR/ A H2EY £ 84

s
5?001 PbAdES 7FAx Atk a3y (Ba

WL offl

ZHAA wdded did gdUdd AF PHS
MODI4], Sputtering[5], Laser ablation[6] % Sol-

Geli[7-10] §& ol &3l A5z U} ol
Ze M Fo A Sol-GeldS iR F24x
L mrbe] AFHA Fol AedtaA e AHol
Qo 3 FAddd zAe vt Azxz 5t

=
2 dFddA e 22 JAHse 71d 2748 36
Sol-GelH 2.2 (Ba, Sr)TiO; vt} # s A el & A&



st FxA 9 Hr|H B4 nEFstdth
2. A Y ouy
2.1 AR H = '
(Ba, SH)TiOs #ot AN EE Az87] 98k
AHgE Zure 8= Ba acetate$} Sr oacetate® Ab

£34th. Ba acetate®t Sr acetateE 23] A17]7]
93te] ZuE= acetic acid® AH&sFTh

TiOx= diisopropoxide® && A7) A A
F7)9 wkgo] dojuybr] Wil acetylacetonate]
#35o] 9l titanium diisopropoxide bis(acetyl
- acetonate)® AH&EIUT. # AlERE (Bay
Sri-)TiO38] &4l ot & H(0.7<x<09)
2 #E g9L Azt E vld wE A9
Table 13} 2t}

Ba acetate®} Sr acetate® acetic acidoll &3] A}
Zl ¥ titanium diisopropoxide bis(acetylacetonate)

ZAH =

g 7t 24d 2A EFAA 2" &4& Az
g Azg fd9 AxE 2R A
iso-propy! alcohol& o]&3t9t}t. el 7 sjAjE
FHe wd ZRIA YA EXEE A0
f35te &9 pH 2~322 3tHh

BST u%& Table 19 ZAHo] wWE} spin

coatingg o2 Z&34d. BST w9 AHNAEHE
A zst7] Ast] Pr/SiOySi 713 Aol Sol-GelH
o2 Az¥E BST AL 10 sec 52 4,000 rpm
oz ZF&9c 19 12 Azx" BST 974
Al o} FZolth

Z4% BST 22 ARAEE BST &do] 5
HAA B e FHES A3 93
o 23 HAHT 9 L2 wWE hot plate®

o]-g&3te} T ﬂiA]ﬁE}. oleigt Fa =
€ 33 #EY ¥, BST #% AHNEH= 2
94 37 £%E 6 T/min 2 3] 700 T oA

® 1.

BST whet A A H Y 244,
Table 1. Composition rate of BST thin film ca-

pacitors.
‘ omponent Ba Sr T
Specimen
BST1 0.9 0.1 1
BST2 0.8 0.2 1
BST3 0.7 0.3 1

505

A 7] A2} A 5783 =%, Vol. 15, No. 6, June 2002.

30 min §¢ X8 . dA-8d BST 9
ok AsAE e H71H EAE nFE] 98t A
Hgze Ag ~Ador 2AHTFTL HOAES
o 300 C oA 30%7F Ex39 ohmic HZ ol
HEE 39

22 £

BST 9t AdAe ETHAA F2d BST &

HN(Ba, Sr, TS Z=A4u& a7 sty EDX

9] =2 A=A (Hitachi S-4700, Japan)& °l-83+%
th =3 BST &8¢ ZAA3 259 BST &9
Wxo) RAFsle F7EE AASR7 AsA
TG-DTA(Stanton Redcroft TG-DTA) £4& &
Atk TG-DTA 42 Azxd §9& AZ7|A

80 T = 24 hr B¢ A=A F ulAsA &3
stgow F71 Fold &% FulE 10 C/min &

=3
BST dwutel S 2 RWHAAMY mATERE
SEM(Hitachi, Japan)& o]-&3te] mZdch

BST % A Ee] BHAA BST &4 5%
TdEe 71F&E HAs] fste] zd" Y
& Zzadstste] s

Fu4 B3 & fFA&H FAEA(tand)S
=87 9 5]'01 LCR7E  (PM6306, Fluke,
Netherlands)& ©]-&&tAth FHE&ES AL F

nrE ‘?‘;5}*]74 LCRY|E ol 23]
ZFE A dgste] Arsto

249 344

C=¢ ¢, 75[ F ] 0
A7 C, co en S, de 27 AALE F, &

A&@B84x10"%  F/m), vlFdE, A=9 @F

mm’, A &2 F7 mm o]t}
w3, B AgAHY FALF EAL v =
837 W&o AYd-"dFEHeE @A A
«— Top Electrode(Ag)
«— BST
< Bottom Electrode(Pt)
<« Si0s
«— Si - wafer

a3 1. BST 2 AA e T
Fig. 1. Structure of BST thin films.



J. of KIEEME(in Korean), Vol. 15, No. 6, June 2002.

F-AF BHL el rtslE AL 0~10V
2 ZAAA7IEA wete gre) s FE &
A5l

3. 238 ¢ n#

3.1 Ba, Sr, Ti2l EDX §4

BST utet #Asire] Edolx BST &9 =
[qug z#EEr] st EDX BME shErh
Table 2¥ BST1(Ba:Sr=09:0.1)¥ BST3 (Ba:Sr=
0.7:0.3)¢] EDX #AZAolrt. EDX #4 Z el A
BST wet #Asjaee] BST &9 44 o3
0.05 o8& ¥tk

3.2 BST wo A#A Al 2] TG-DTA 54
BST 28 AAE S dxz] 258 ZAAs) 7]
93l TG-DTA AL g9k 18 25 BST

£ TG-DTA #4 Aol

100 € ¥29 §<€ H3s FF%gcA e 7S
acetic acid®] @l g Aoln, 300~400 T
<o 2E Had FFEAE FUIEY did 0
2 Aecz Agdd. £3 600~700 T Ale]e] W
E9AE Gel A wluto] HEH7lo]ES H

E 2. BST €99 EDX Z3#
Table 2. EDX results of BST coating solution.

) Ba Sr Ti |Error
Specime]
BST1 0.5112 [0.059310.5276| 0.04
BST?2 0.4357 [0.1205|0.5301 | 0.04
BST3 0.3782 [0.1818 | 0.5370 | 0.03
110 30
100 | 420
§ 90 [ {10 _
g w 0 %
; 70| DTA 110
TG
60 | {20
50 L - - L L -30
o 200 400 600 800 1000 1200

Temperature[uC]

a3 2. BST €99 TG-DTA A#.
Fig. 2. TG-DTA of BST coating solution.
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Fig. 3. The SEM images of BST thin films ;
surface (a), (b) (¢) and

cross section images (d), (e) and (f).
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SEM Photograph of Thin Film
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