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ABSTRACT

BaysStos T10; thin films were deposited by RF magnelron sputlering method in order 1o clanfy the an-
neal condition and doping effect on leakage current Nb and Al were selected as electron donor and ac-
ceptar dopanis respectively, in the BST films because they have been known Lo have nearly same jonic ra-
dii as Ti and thought to substitute Ti sites to influence Lhe charge carrier and the acceptor state adjacent
to the gram houndary. BST thin films prepared in-situ at elevated temperature showed relatively high
leakage current densily and low breakdown voltage. In order to achieve smooth surface and Lo improve
electrical properties, BST thin films were deposited 2l room temperature and annezled at clevated tem-
peralure. Post-annealed BST thin films showed smoother surface morphology and lower leakage current
density Lhan in-silu prepared thin films. The leakage currenl density of Al doped thin films was measured
to be around 10° A/em®, wluch 1s much lower than those of undoped and Nb doped BST films. The result
clearly demonstrates that higher Schottky barmer and lower mobile charge carrier cancenlration achieved
by annealing 1n Lhe oxygen almosphere and by Al doping are desirable for reducing leakage current den-
sity tn BST thin films.
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Table 1. Sputtering Conditions for the Preparation of
BST Thin Films

Base Pressure < 3.0%10° Torr
Working pressure 10 mTorr

Gas composition pure Ar

Target size 2m.

RF power 0w

Deposition temperature RT, 550°C, 650°C
Substrate PL/Ti/S0,/p-Si(100)
Pre-sputtermg time > 60 min
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Fig. 1. XRD patterns of (a} substrate annealed at 550°C

and BST thin films deposited, (h) at 550°C and
{c) at 650'C
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Fig. 2. XRD patterns of the BST thin films deposited

at 550°C © (a) undoped, {1} Al-doped and {c} Nb-
doped BST thin films, respectively.
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Fig. 3. AFM images of Si substrate coated with Pt/Tl
{(a) as-recerved (average roughness:6.7 A)
and (b) annealed at 550°C (average rough-
ness : 66.9 A)

2 AFoR Abgd dete] A ez Arr F
7IEEA T Yol 27 ¥ BST 2ote] 7| @A nlz
Axpals) B0 5 BOEc) Fig 49 AFM 24 27
E Byl fdld TRFc g AT (valley) Heje] £

) WA o He vee @) 2AL HalT Al

o] ¥ =

o5 s s she] RAHA, ole 2

rJrzazn =HHE q?goﬂf\'] = u].ul—oﬂ o] &t
2
3 2ol WS BRI 29 Ao

o BST ©rahe MIM T& 2 9HSo]
H3E Fig. 59 viehligle) & <
] e debs 78k FAEah
T ubate] A4 Nb7l F7He dhee]
=2 AR ‘/]‘E}‘-ﬂétﬂ Hlg)], Ale] H7he “]'”]'94
7A9-= undoped¥! Wheta) W) &g Jwo] FHAHRE
gIct. 240 nm2] FAE 7IA= BST WA= "]—ﬂ'
FA1E A4S Hol 120 nmiTths W2 FHAFE
‘-}E]"q']o‘] gl 2A2] Frlol wel FEHFE A
g #old £ 9lvl® Nhr} #rpg wbaola 2 w4
’é‘l%% Helg A2 #H=2ute] AW 2 214 Schottky 7
Blo| Nhy,' of 2f#f hadle] Hx mzke] o)Fe] §2
2 A9z gwekech a2lv Ale] f@7ke Fig bellA
&b o] 15ve] ¢lbAgd A 107107 Alem’e] £
THAF UEE He|z Aco2 Heol FoEelE AW
acceptor “FH 7} undoped® Az FA3 Ao = Add
= °]7‘1 o ChiangS'"o] #23} acceptor segregation
o] 2535 dojux] E3 2oz A= s in-

[s]

120 nm Ti?ﬂ

situ 2{]}_51 dlale] oM RAxl gukEor Znzg
Holnz2¥ .lA| Schottky Arel o8 FAAF A=)

Fig. 4. AFM images of undaped BST thin films deposited (a) at 550°C (average roughness : 62.3 A). () at 650°C
{average roughness : 103 AY, () Al-doped (average roughness: 89.4 A) and (d) Nb-doped (average rough-

ness : %0.9 A) deposiled at 550°C.
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Fig. 5. Semilogarithmic plot of leakage current den-
sity vs voltage of {a} 120 nm thick and (1) 240
nm thick BST thin films deposited at 550°C.
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peratures.
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