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ABSRTACT

BaTi0y sputtering targets of 3inch diameter were prepared by smtering the CIP {Cold Isostatic Pressing)
compacts at 1360C for 3 hrs. The apparent densily and grain size were 7% and 30 pm, respectively. After
BaTiQ, flms were deposited on Si and P1/Ti/Si0./51 substrates using these targets, lilms were annealed al
various conditons znd the crvstallization hehavior, reaction with the substrate and the electrical properties
were investigated. The films on bath substrates required 5~20hrs furnace annealing for crystallization at
the temperatures from 600T to 800T. For the films on Si subsirate, interaction between (he film and the
substrate was suppressed up to 700C for 10 hrs and the relative dielectric constant was 30. As the annealing
lemperature and time were increased, the relative dielectric constants of the films decreased due o the forma-
tion of silicate phases through the reaction with the substrate. For lhe BaTiO; films on Pt/T1/S10:/51 substrate,
the reaction with the substrale was further reduced when the annealing condition was identical lo that for
Si substrate, but the reaction belween the layers in Pt electrode took place above 700C . When the films
were annealed at 600C where the stability of Pt electrode was sustained, relative dielectric constant was
increased to 110 smce the reaction with substrate was effeclively reduced even for a longer annealing Lime
and the crystallization was enhanced.
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Fig. 1. Process fiow diagram for BaTiQ, target,
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Table 1. Sputtering Condition for BaTiO; Films whakgloll =7 (055 mme) Al dot® HFE evapora-
Target BaTi0; ceramic tion] 22 Zalato] hare Si7|w2] A9 MOS(Metal-
Targel diameter 3 inch{76.2 mm) Oxide-Senuconductor), PiZ-¢] ¢l& 7142 4-%= MIM
Subtrate bhare S wafer, Pi/Ti/S10:/S (Metal-Insulalor-Metal) 7222 A £38le] C-V(HP 4234
Subtrate temperature | 300 A. Precision LCR meter), I'V(HP 4145 B) 53¢ &
Target-substrate distance { 40 mm i},
Sputtering gas Ar
Sputlering time 35 hr 3. AlE T
(Gas pressure 3.3 mtorr
RF nput power 80w 3.1. BaTiQ, HIAFEEELE sputtering target
[ilm Lhickness 3000 & 11w o 2 sputtering targets] zEEolel ¥ EAL
Deposition rale 143 A/mm THE 2 Wiy Ee] Mojol alw, BEE Azl

A ole) sz, € o olgEE A% A Fohot
B WA HE Pt 20,4 HES °cl:i'5’]'7ﬂ ‘ﬁ]' ] = 7 5E 5 9 sl
Yl Tig FastdeP ' o)y 5i0.& d4tapye olg 2130 23 4z dyd=s 2 LHELES
nm, Ptel Tix sputtermglﬁ‘ji 742} 100 nm ¥ —574'61' AWz vlFyen EAsye AFLHES FEArA

o). BaTi(), alulel 2z]= 300 pm Aweln) Z34 o2 gHasgle] CeracAlel]a]l F9)& targel®] 5413} #]

Table 2. Various Annealing Conditions of BaTiG, Film

Bare Si{100) wafer Pt/Ti/S10,/S1(111)
Temp. - N
Time Time

600T 30 sec 5 hr 10 hr 20 hr 30 sec 5 hr 10 hr 20 hr

700T 30 sec Shr 10 hr — 30 sec S hr 10 hr 20 hr

8007T 30 sec 5hr 14 hr - 30 sec 5 hr —

5007 30 sec 60 sec 60 min — 30 see B0 sec 30 min 60 mmn
1000T 30 sec 80 sec — — 30 sec 60 sec 30 min 60 min

2 step annealing: 600C 5hr — 800C Ghr

Table 3. Green Density, Apparent Density and Grain Size of Targets

l Green Density Apparent Density Grian Size
Sintered target 3.87 p/cm*(64.3%) 9.84 g/cm(87.0%) 30 um
Commercial target - 5.99 g/em?® (99.5%) 3um
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Fig. 3. XRD patterns of BaTi0; from (®) sintered, and
(b commercial tragel.

(1)
Fig. 4. Optical micrographs of BaTiO; (a) sintered, and
(b) commercial target.
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Table 4. Relative Dielecinc Constants of the Films
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Fig. 8. I-V characteristics of the annealed films on the
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/Si substrate.
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