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Structural and Electrical Characteristics of the SBT
Thin Films Prepared by PLD Method
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Abstract

The structural and electrical characteristics of SBT thin films, fabricated on Pt/Ti/Si0,/Si substrates
by a pulsed laser deposition(PLD), were investigated to develop ferroelectric thin films for capacitor lay-
ers of FRAM. Effects of target composition on the characteristics of SBT thin films were examined.
Targets were prepared by mixed oxide method, and compositions of Sr/Bi/Ta on SBT was changed to
1/2/2, 1/2.4/2, 1/2.8/2, 0.8/2/2 and 1.2/2/2. SBT thin films were fabricated, as a function of substrate
temperature and oxygen pressure, by PLD. The optimized condition, to fabricate high quality SBT thin
films, was 700 € of substrate temperature, 200 mTorr of oxygen pressure, and 2 J/al of laser energy
density. Maximum remnant value(2Pr) of 9.0 #C/cd, coercive field value{Ec) of 50 kV/cm, dielectric
constant value of 166, and leakage current densities of {107 A/c8® were observed for the films with 1/2/2
composition, which was prepared at the above PLD condition.

Key Words(Z2&0{) : SrBi,Ta,0,(SBT), Ferroelectric thin films(Z{& X 82), Pulse laser
deposition(PLDY ), FRAM(ZRHA ¢)2al)
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Table 1. Deposition parameters of PLD
process for SBT films.

Energy density o 2 [J/end]
Repetition rate -5 [Hz)
Substrate temperature 550~750 {T)
Deposition time - 5525 [min]

Oxygen pressure

100~500 [mTorr]
Distance o

(target-to-substrate) ‘ 4.~6 fee]
o . time | 0~60 [min]
* Annealing condition | temperature | 700 [¥]
‘ | pressure { 1 [atm]
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Table 2. XRD analysis results for SBT thin
films grown with different target

composition.
(115) peak
24 : ‘ c/a volume osition
T lw W (A) | intens. |
(2F)
0.8/2/2 {5.500 | 24.879 | 4.524 | 752.513| max 29.16
1/2/2 |5.539 | 25.102 | 4.532 | 770.020 - 29.1

1.2/2/2 |5.485 | 25.147 | 4.585 | 756.336 | min 29.08
1/2/2 |5.539 | 25.102 | 4.532{770.020 | max 29.1
1/2.4/2 |5.497 | 24.959 | 4.540 | 754.193 | min 29.08
1/2.8/2 {5.498 | 24.954 | 4530 (7544181 - 29.06
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Fig. 1. XRD patterns of SBT thin films for different target composition.
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Fig. 2. XRD patterns of SBT thin films for
different substrate temperature.
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Fig. 3. XRD patterns of SBT thin films for
different deposition pressure.
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