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Electrical Properties of SrBi:Nb.O, Thin Films deposited by RF Magnetron Sputtering Method
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Abstract The StBi.Nb,O«(SBN) thin films were deposited on p-type(100) Si substrates by rf magnetron sputtering to
confirm the possibility of Pt/SBN/Si structure for the application of nondestructive read out ferroelectric random ac-
cess memory (NDRO-FRAM). The SBN thin films were deposited by co-sputtering method with Sr:2Nb,0,(SNO) and
Bi,0s ceramic targets. The SBN thin films deposited at room temperature were annealed at 700°C for 1hr in O, ambi-
ent. The structural and electrical properties of SBN with different power ratios of targets were measured by x-ray dif-
fraction(XRD), scanning electron microscopy(SEM), capacitance- voltage(C-V), and current-voltage(I-V). The C-V
curves of the SBN films showed hysteresis curves of a clockwise rotation showing ferroelectricity. When the power
ratio of the SNO/Bi.0;s targets was 120 W/100 W, the SBN thin films had excellent electrical properties. The memory
window of SBN thin film was 1.8 V-6.3 V at applied voltage of 3 V-9 V and the leakage current density was 1.5 X
107"A/cm? at applied voltage of 5 V. The composition of SBN thin films was analyzed by electron probe X-ray micro
analyzer(EPMA) and the atomic ratio of Sr:Bi:Nb with power ratio of 120 W/100 W was 1:3:2.
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Table. I. The depostion conditions of SBN films.

Targets Sr.Nb,0O; and Bi.O,
Base pressure 5 X 10 %orr
Sputtering pressure 2 X 107 %orr
Substrate Temperature Room Temp
RF power(SNO/Bi.0:) (W) 120(W)/(120,100,80)W
Sputtering gas flow ratio 2/1
(Ar/02)
Sputterng gas flow(Ar+ Qs) 30 sccm
2.4ty

£ 9794 rf magnetron co-sputtering Au]E A}
43ty SBN Htehg AF-2o4] p-type Si(100) 71%e) 3
2513, co-sputteringg- 18 SraNbO;(SNO) 2+ BiOs
Aztel elAlg AMEslgdty. SBN whete] F3 zAe
Table 1) Yepligich. &2 3 SBN ubahg- 4k 39170
A 1A)17F B2t 700°C oA dAjelstgct. W& 35 A
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tor) TEE Azt A7|H B A5G Y A
T TR w27} 99.99% 2l A7 291X WF e}l A
400 V I AF 0.1 AR 40 WO AF 295y
Sezul wrAdg 3] FAA e, AT FAE oF
100~120 nm %ich. AR-HFE FA3 5 e Gz
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< Cu-Ka X-Al 34 A% XRD (X-ray Diffraction) &
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A A8 0}l A (Field Emission-Scanning Electron Micros-
copy : FE-SEM) & AH&-3tgct. 22w F3kxl el
A= AL #5e] EPMA (Electron Probe X-ray
Micro Analyzer) & ol&-3lsith. ubate] Hr)d HAL
Hewlett Packard A}2] HP 4280A ¢} HP4140B& o]&
3}y C-~V (capacitance-voltage) &+ I-V (current-volt-
age) & 27 A9}
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Fig. 1. XRD pattern of SBN/Si thin films after annealing at 700
°C for lhr; (a) SNO/Bi,0s= 120 W/100 W, (b) SNO/Bi,0,= 120
W/100 W, and {(c) SNO/Bi,0:= 120 W/80 W power ratios of tar-
gets during the SBN sputtering.
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Fig. 2. FE-SEM surface photographs of SBN/Si thin films after annealing at 700°C for lhr ; (a) SNO/Bi.0s= 120 W/100 W,
(b) SNO/Bi;0;= 120 W/100 W, and (c) 120 W/80 W power ratios of targets during the SBN sputtering.
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Fig. 3. C-V characteristics of Pt/SBN/Si structure after an-
nealing at 700°C for lhr; (a) SNO/Bi.0;=120 W/100 W, (b)
SNO/Bi,0,=120 W/100 W, and (c) SNO/Bi,0,=120 W/80
Wpower ratios of targets during the SBN sputtering.
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Fig. 4. Memory Windows of Pt/SBN/Si structure after anneal-
ing at 700°C for lhr; (a) SNO/Bi.Q,= 120 W/100 W, (b) SNO/
Bi;0;=120 W/100 W, and (c) SNO/Bi1.0s=120 W/80 W power
ratios of targets during the SBN sputtering.
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Fig. 5. -V curves of Pt/SBN/SIi structure after annealing at
700°C for lhr; (a) SNO/Bi:0:=120 W/100 W, (b) SNO/Bi,0;=
120 W/100 W, and (c) SNO/Bi,0:= 120 W/80 W power ratios of
targets during the SBN sputtering.
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