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RF magnetron sputtering *#2.2 Ta0s Aty 243 Sr.NDO, A2} el ¢ $4] sputtering sty AF-A& Sr,

(Ta:-NbJ) 07 (STNO) =2H#g p-type Si(100) 713 ${ol 33l NDRO 74 =22} (Non-destructive read out ferro-
electric random access memory) o)} A28+ Pt/STNO/Si (MFS) FX ¢ ¥4 714§ s,

STNDO,(SNO) ebAlF Ta,0s ebzle] &9 9§ 100W/100W, 7T0W/100W, Z=2]3 50W/100W & g8 H4] x ghe 28
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Abstract In this paper, the SrATai- ,Nb):Ox{STNO) films among ferroelectric materials having a low dielectric con-
stant for metal-ferroelectric- semiconductor field effect transistor( MFS-FET) were discussed. The STNO thin films
were deposited on p-type Si(100) at room temperature by co-sputtering with Sr.Nb,0,(SNO) ceramic target and Ta.0s

ceramic target.

The composition of STNO thin films was varied by adjusting the power ratios of SNO target and Ta,Os target. The
STNO films were annealed at 850°C, 900C and 950°C temperature in oxygen ambient for 1 hour. The value of x has
significantly influenced the structure and electrical properties of the STNO films. In the case of x=0.4, the crystallini-
ty of the STNO films annealed at 950°C was observed well and the memory windows of the Pt/STNO/Si structure
were 0.5-8.3 V at applied voltage of 3-9 V and leakage current density was 7.9 % 10~* A/cm? at applied voltage of -5

V.
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Fig. 1. XRD patterns of STNO films annealed at 850°C, 900¢C
and 950°C in oxygen ambient during 1 hour; power ratio of
100W : 100W to SNO target and Ta.,Os target (x=0.5).
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Fig. 2. XRD patterns of STNO films annealed at 850°C, 900°C
and 950°C in oxygen ambient during 1 hour; power ratio of
70W : 100W to SNO target and Ta.Os target (x=0.4).
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Fig. 3. XRD patterns of STNO films annealed at 850°C, 900°C
and 950°C in oxygen ambient during 1 hour; power ratio of
50W : 100W to SNO target and Ta.0; target (x=0.2).
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Fig. 4. XRD patterns of STNO films deposited with different
power ratios of SNO target and Ta,Os target ; annealed at 950°C
in oxygen ambient during 1 hour.
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Fig. 5. SEM photographs after annealing at 950°C in oxygen ambient during 1 hour of STNO films deposited with different
power ratios of SNO/Ta.0; target ; (a) 100W/100W(x=0.5), (b) 70W/100W{x=0.4) and (c) 50W/100W(x=0.2)
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Fig. 6. C-V characteristics of Pt/STNO/Si structure annealed
at 950°C in oxygen ambient with different power ratios of SNO
/Ta,0s target ; (a) 100W/100W(x=0.5), (b) 70W/100W(x=0.4)
and (c) 50W/100W(x=0.2)
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Fig. 7. I-V curves of Pt/STNO/SI structure annealed at 950°C
in oxygen ambient with different power ratios of SNO/Ta:0s
target ; (a) 100W/100W(x=0.5), (b) 70W/100W(x=0.4) and (c)
S50W/100W(x=0.2)
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Fig. 8. AES depth profile of STNO(200 nm)/Si thin film(x=0.

4) annealed at 950°C in oxygen ambient.
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