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vl Bi0,2e] FAl7k 150 A ooz T, 24aA S48 Aeec. 53, 400 A9 B0t A5
SBTN #dte] A4ol= 43 EAL AstA 7= o289l Bi,Pt o] Vebdd), A 25 £33 e
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7} 14.75 pC/em® and 53.4 kV/em ©|th,

ABSTRACT

Ferroelectric properties of SrBizTaz.INb 0y (SBTN) thin films were affected by the amount of Bi content in
SBTN. The addition of Bi mto the SBTN films could he accomplished by heat treating SBTN/Bi:0+/SBTN het-
erostructure [abricated by r.. magnetron sputtering method. The variation of Bl content was controlled by
changing the thickness of the sandwiched BiQ; in SBTN/Bif,/SBTN heterpstructure from 50 to 400 A As
the thickness of Bi,0, films was increased from 0 to 100 A, the grain prew faster and the ferroelectric pra-
perties were improved. On the other hand, when the thickness of B0y films was thicker than 150 A, the fer-
roelectric properties were deteriorated. Especially, for SETN thin films inserted by 400 A Bi,0, layer, a Bi:Pt
phase appeared as a second phase, resulting in poor ferroelectric properties. The maxumum remanent po-
larization (7Pr) and coercive field (Ec) were obtamed for the SBTN/Bi0:(100 AYSETN thin films. In this
case, 2Pr and Ec were 14.75 1C/cm” and 53.4 kV/cm at an apphed voltage of 3 V, respectrvely.

Key words : SrBi,TaNbO,, Bi, (0, Ferroelectrics, Perovskite structure, Multilayer heterostructure, Heat freatment,
r.f. magnetron sputtering
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Table 1. Sputtering Conditions of SBTN and Bi0;
Thin Films

R.F. Power

Base Pressure

247 W/em®
<2.0%10" torr

Sputtering Pressure 120 mtorr

Target material SrBiy TaNbQ,, BiOy

Room temperature
1 (25/25 scem)

TO0°C, 800°C for 30
min (in O, ambient}

Tsuhs? rate

Ar/0O,

Annealing temperature
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Fig. 1. P-E hysteresis loops of SBTN thin films in-
serted by BigD; with various thickness, fol-
lowed by annealing at 700°C for 30 min. (a)
04, (b) 504, (c) 100 &, (d) 130 A, (e) 200 A
and (f) 400 A.
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Fig. 2. Voltage dependence of 2Pr for SBTN thin
films inserted by B0, with various thickness,
followed by annealing 700°C for 30 min. (a)
04, (b 504, () 1004, () 150 A, (e) 200 A
and (f) 400 A.
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Fig. 3. The composition variations of Bi and 5r as a
function of the inserted Bi0Os layer thickness.
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Fig. 4. AES depth profiles of (a) as-deposiled SBTN
thin film, SBTN/Bi;04/SBTN heterostructure
inserted by (b) 100 A and (c) 400 A Bi,O, lay-
er, followed by annealing at 700°C for 30 min.
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Fig, 5. X-ray diffraction patterng of SBTN thin films
inserted by BLO; with various thickness, fol-
lowed by annealing at 700°C for 30 min. {a)
0 A, (h) 50 A, () 1004, (d) 150 &, (&) 200 A
and (f) 400 A.
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Fig. 6. X-ray diffraction patterns af {a) Bi,Os, (b) Pt/
Bi,0; and (¢) SBTN/Bi,04(400 A)/SBTN thin
films deposited on Pt/Ti/Si0,/Si at room tem-
perature, followed by annealing at 700°C for 30
min.
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. 8. AES depth profiles of 400 A Bi,O; inserted
SBTN thin films; (a) as-deposited, (h) pos-
tannealed at 700°C for 30 min and (c) pos-
tannealed at 800°C for 30 min.
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Fig. 9. Hysteresis loops of 400 A BiDs inserted Pt/
SBTNPt capacitors postannealed (a) at 700°C
and (h} at 800°C far 30 min.
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Fig.

10. SEM mlcrographs of SBTN thin films mserted by Bis; wzth varigus thck_ness. followed by annealing at

700°C for 30 min. (2) 0 A, (1) 50 A, (c) 100 &, (d) 150 4, (e) 200 A and {f) 400 A.
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