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Abstract SrBi:Nb:O«(SBN) thin films were grown on Pt/Ti/Si and p-type Si(100) substrates by rf- magnetron co-
sputtering method using two ceramic targets, SrNb:Os and Bi:0s. The structural and electrical characteristics have
been investigated to confirm the possibility of the SBN thin films for the applications to destructive and
nondestructive read out ferroelectric random access memory(FRAM). For the optimum growth condition X-ray dif-
fraction patterns showed that SBN films had well crystallized Bi-layered perovskite structure after 700 C heat-trzat-
ment in furnace. From this specimen we got remnant polarization (2P.) of about 6 uC/cm? and coercive voltage (V) of
about 1.5 V at an applied voltage of 5 V. The leakage current density was 7.6 X 1077A/cm? at an applied voltage of 5 V.
And for the NDRO-FRAM application, properties of SBN films on Si substrate has been investigated. From transmis-
sion electron microscopy (TEM) analysis, we found the furnace treated sample had a native oxide about 2 times thick-
er than the RTA treated sample and this thick native oxide layer had a bad effect on C-V characteristics of SBN/Si

thin film. After 650°C RTA process, we got the improved memory window of 1.3 V at an applied voltage of 5 V.
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Table 1] Yehisich. S35 SBN #=te] 2A43E 3
2 odx]=)e} RTA (rapid thermal anneling) #24}&- A4
stgem A4¥-9)7] sl & oM 1417, RTA oA
E 103 5 A=sddnh. A71H 54 248 984 9F
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Table. 1. Sputtering conditions for deposition of SBN film
SrNb.O¢ and Bi,0Os

Targets

Substrate temperature Room temp.
5.0% 107 Torr

2.0x107° Torr

Base pressure

Sputtering pressure

Sputtering gas flow (Ar+O,) 20 scem
0. gas ratio (O./(Ar+ Oz)) 25%
RF power {(SrNb.Os : Bi,Os) 100 W:20 W
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Fig. 1. XRD patterns of SBN/Pt/Ti/Si thin films after anneal-
ing at different temperatures in O, ambient for 1 h.
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Fig. 2. P-V characteristics of Pt/SBN/Pt/Ti/Si thin films after
annealing at different temperatures in O, ambient for 1 h.
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Fig. 3. I-V curves of SBN/Pt/Ti/Si thin films after annealing
at different temperatures in O; ambient for 1 h.
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Fig. 4. FE-SEM photographs of the surface and cross section of SBN/Pt/Ti/Si thin films after an-
nealing at different temperatures in O, ambient for 1 h. (Cross-sectional photograph is taken after

annealing at 650°C in O; ambient for 1 h)
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Fig. 5. XRD patterns of SBN/Si thin films after annealing at
different temperatures in O; ambient for 1 h.
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Fig. 6. C-V characteristics of Pt/SBN/Si thin films after an-
nealing at different temperatures in O, ambient for 1 h by fur-
nace.
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Fig. 7. C-V characteristics of Pt/SBN/Si thin films after an-
nealing at different temperatures in O, ambient for 10 min by
RTA.
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Fig. 8. TEM photographs of the SBN/Si cross-section after an-
nealing at 650°C in O, ambient by different annealing methods.
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Fig. 9. I- V characteristics of SBN/Si thin films after annealing
at different temperatures in O, ambient by different annealing
methods.

HE®H RTA dA#E A3 SBN =
2 9xgE AN U gy e &4
on o]zjgk 713 Ewe] RTA €x=a)%
EAE A7) Aoz ALE o)
4. & 2
2 AgelA= SNO elA= BiOs el & A A58
o 2 SBN u#behe Pt/Ti/Si 719} Si 7jgt Yol 22

Btz dAe 259 dx)g) Hh4lel) o} = SBN wlate] -
27 3 A7)H B4e Lolugin)

2k Fwe) s}
%ﬁ% 4 Ugd
hako] A AR



co]E -

TEE - HER -

RMS =71.03 A

(a) furnace annealing

RMS =100.69 A

(b) RTA

Fig. 10. AFM image of SBN/Si thin films after annealing at
6507 in O, ambient by different annealing methods.
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