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= 5 FRAM(Ferroelectric Random Access memory)ol| 2] 422 & rf magnetron sputtering®§-& ©|§3}o] SrBi,
Ta,0,(SBT) utetg Zatsbqiv). AR&3 7|2 Pt/Ti/Si0,/Sielgle.nf 500CAA St F 800°C 9 At £917) sholl A 14]2F
Xl dAejstdnt. 284 23 ¢4He H3pA A JpRA o)o @B SA o) WslE v Ast)h. ety o] Bist Srof 258 YA
71 ¢l# 20mole% ] Bi,0:2} 30mole% 2] SrCO:E #9lo g Yol eAg AxF AHestgy wdEe FAE 300nme FAE
Al ZAGH A et o vl FZE 2k,

10mtorroll A Z2g whake] 242 Sry (Biy yTa, 0g 0013tk o] SBT whete] 2bF 23 (2P)# 34 A (2E) gh-& 242 <7 A
o} 5Vol|4] 18.5.C/cm?m} 150kV/emol$lx, signal/noisev]= 3Vl 4 4.62- veligict. 5V 2] bipolar pulsed}tell 4 10'°cycle
72 & dade) vehda] @igkend, ¥4 AF UYEE 133kV/emo| A o 1xX107°A/em?’S] ghg E et

Abstract SrBi,Ta;,0«SBT) thin films were deposited on Pt/Ti/SiO./Si substrates at 500°C by rf magnetron sput-
tering and annealed at oxygen atmosphere of 800°C. In this work, deposition pressure was considered as deposition
parameter. 20mole% of excess Bi;O; and 30mole% of excess SrCO; were added to the target to compensate for the
lack of Bi and Sr in SBT films. The thickness of films were 300nm. The film composition of Sr, Bis sTaz 05 was
obtained after deposition at 500°C. The remanent polarization(2P,) and the coercive field(2E.) of the SBT films
deposited at 10mtorr were 18.54C/cm? and 150kV/cm at an applied voltage of 5V, respectively. The signal/noise
ratio, » was 4.6 at 3V. The SBT films showed a fatigue-free characteristics up to 10'° cycles under 5V bipolar
pulse. The leakage current density of the SBT film was about 1x107’A/cm? at 133kV/cm.
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Table 1. Sputtering conditions for SBT film prepa-
ration.

Target Material St 3Biz (Ta.0s

Substrate Pt/Ti/Si0./S1
Diameter of targets 5.08cm
Target-Substrate distance 7cm
Base pressure of system 1.2 x 10" torr
Sputtering pressure 5~ 10mtorr
r. f. Power 70W
Sputtering gas(Ar: O,) 1:1
Deposition time 40min
Substrate temperature 500°C
Annealing temperature 800°C
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Fig. 1. XRD patterns of target and SBT thin films deposited
at various pressures.
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Fig. 2. SEM surface images of SBT films deposited at 5 mtorr(a), 7.5 mtorr(b), 10 mtorr(c).
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Fig. 3. P-E hysteresis loops of SBT films deposited at 5 mtorr(a), 7.5 mtorr(b), 10 mtorr(c) and the signal/noise ratio of SBT
films{(d)
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Fig. 4. Temperature dependence of P-E curve of SBT film
deposited at 10 mtorr.
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Fig. 5. Fatigue curves of SBT thin film(a) and hysteresis
loops before and after fatigue test(b).
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Fig. 6. Leakage current of SBT film deposited at 10 mtorr.
400 0.20
350} 1

= )—O—0gp._. 10.15 &

£ 300} i S PR e

2 ~000ggy-o A

8 c

o 250f {010 2

= 1 Q

[&] + ‘®
3 200} 2
2
. 10.05
150 M
100 ; . L . 0.00
10 10> 10*  10° 10°

Frequency (Hz)

Fig. 7. Dielectric constant and dielectric loss of SBT films as
a function of frequency.
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