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Metal-Ferroelectric-Insulator-SemiconductorMFIS) 79| &83}7] $3] RF. rFla|EE AHEE o]83le] p-type Si(111)

71 9ol 7r0,9} StBi,Ta,0y ¥HS F3H8t T SBT ¥ehe Zr0, #4353 S

AT 2A MFIS Fxof H71HA 54

o] g%} 710, Bete] FAE TAST SBT #2te] FAE 160 nmollA 220 nmo.2 WA AN 954 RS
3-9vel WedlA 23389t PYSBT(160 nm)/ZrO,(20 nm)/Sie] ZZANA A 22V A2 95$ @S 98 & e
o o] Xz AESF e AA HEHE AHY NDRO-FRAM T35 Z838 gtolot.

ABSTRACT

The possibility of ZrO, thin film as insulator for Metal-Ferroelectric-Insulator-Semiconductor(MFIS) structure was investgated.
Zr0, and SrBi,Ta,O4(SBT) thin films were deposited on P-type Si(111) wafer by R.F. magnetron sputtering method. The electrical
properties of MFIS gate were relatively improved by inserting the ZrO, buffer layer. The window memory increased from 0.5 t0 2.2V
in the applied gate voltage range of 3-9 V when the thickness of SBT film increased from 160 to 220 nm with 20 nm thick ZrO,. The
maximum value of window memory is 2.2 V in P/SBT(160 nm)/ZrO,(20 nm)/Si structure with the optimum thickness of ZrO,. These
memory windows are sufficient for practical application of NDRO-FRAM operating at low voltage.
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Table 1. Typical Deposition Conditions for ZrO,, Pt, Sr; Bi,
TayOy Thin Film Preparation

Target Zx0, Pt
Power 100 W(R.F.) 40 W(RF)
Base Pressure 1.5x 10™° Torr 1.5% 107 Torr
Working Pressure 10 mTorr 10 mTorr
Sputtering Gas ArgontQ, Argon
Sub-Temp. RT RT

Target Sry 1Bi; ¢Tay0Oy
Power 120 W(R.F)

Base Pressure 1.5% 107 Torr
Working Pressure 10 mTorr
Sub-Temp. RT
Sputtering Gas Ar:0,(9:1)
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Fig. 1. XRD patterns of deposited ZrO, films at various O,
ratio (annealed at 800°C in O, ambient for 1 h).
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Fig. 2. Depth profile of core electron binding energy spectra
Zr3d for as-deposited ZrO, film with regard to etching
time. (a) surface (b) inside.
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Fig. 3. Core electron binding energy patterns Zr3d for as-deposited ZrO, films after (a) etching 17 times (b) annealed at 800°C for
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Fig. 4. Depth profile of core electron binding energy spectra
Si2p for ZrQ, film at 800°C for 20 min. (a) surface (b)
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Fig. 7. C-V characteristics of Pt/SBT(220 nm)/ZrO,/Si structure with the different thickness of ZrO, films. (a) 15 nm (b) 20 nm (c)

25 nm (d) 30 nm.
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with the different thickness of SBT film. (annealed
ZrO, at 800°C for 1 h).
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