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Effect of Y:0; Buffer Layer on the Characteristics of Pt/YMnOy Y.0,/Si(MFIS) Structure
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2  Metal/ferroelectric/insulator/semiconductor (MFIS) -Field Effect Transistorg 9§ Pt/YMnOs/Y.0,/Si+=
Azso MFISTZ 9 4o ulX= Y0, ¥2te) «d3kg vasiglcl. PLD®HE o]-&3to] p-type Si(111) 71% ${o 334
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Abstract The Pt/YMnO,/Y.0:/Si structure for metal/ferroelectric/insulator/semiconductor(MFIS)-FET was fabri-
cated and effect of Y0, layer on the properties of MFIS structure was investigated.

The Y.Os thin films on p-type Si(111) substrate deposited by Pulsed Laser Deposition were crystallized along (111) ori-
entation irrespective of the deposition temperatures. Ferroelectric YMnQ; thin films deposited directly on p-~type Si
(111) by MOCVD resulted in Mn deficient layer between Si and YMnOs; However, YMnO; thin films having good
quality and stoichiometric composition can be obtained by adopting Y.O; buffer layer. The memory window of the
YMnO:; thin films with Y.0; film is greater than that of the YMnO; thin films without Y.O; film after the annealing at
850°C in vacuum ambient(100mtorr). The memory window is 1.3V at an applied voltage of 5V.

Key words : MFIS-FET(Metal/Ferroelectric/Insulator/Semiconductor-Field Effect Transistor), Ferroelectric, PLD
(pulsed laser deposition), MOCV D(metalorganic chemical vapor deposition)
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Table 1. Deposition condition of Y05 and YMnO; thin films.

Deposition Parameter Y04 YMnO;
Deposition method PLD MOCVD
Deposition temperature 600°<C 450C
Deposition Pressure ImTorr 2torr
Energy density of laser 2J/em? -
Repetition rate 5Hz -
Substrate P-type Si(111) Si, Y.0,/Si
O: gas flow rate - 200sccm
Bubbling temperature of Y(CiH50:)s - 165T
Bubbling temperature of (CH:C;H)Mn(CQ); - 20°C

Annealing condition 8007, O, 30min 850°C, Vacuum, 60min
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Fig. 1. XRD patterns of Y.0s thin films on p-type Si(111) de-
posited at (a) 550, (b) 600°C, and (c) 650°C.
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Fig. 2. AFM(Atomic Force Microscopy) images of Y.0s thin
films on p-type Si(111) (a) deposited at 600°C and (b) annealed
at 800°C in oxygen ambient.
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Fig. 3. Capacitance- Voltage characteristics of Y.O: thin films
on p-type Si(111) (a) deposited at 600°C and (b) annealed at
800°C in oxygen ambient.
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Fig. 4. XRD patterns of YMnO; thin films deposited on (a) Si
(111) and (b) Y,0,/Si(111). YMnO; thin films were deposited at
450C by MOCVD, and annealed at 850C in vacuum ambient
(100mtorr).
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Fig. 5. (a) RBS spectrum and (b) depth profile of YMnO; thin
films deposited on Si(111).
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Fig. 6. (a) RBS spectrum and (b) depth profile of YMnO; thin
films deposited on Y.0:/Si(111).
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Fig. 7. Capacitance- Voltage characteristic of YMnQ; thin films
deposited on p-Si(111). YMnO; thin films were deposited at
450°C by MOCVD, and annealed at 850C in vacuum ambient
(100mtorr).
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Fig. 8. (a) Capacitance- Voltage characteristics and (b) memory
window width of YMnO; thin films on Y,0,/p-Si(111) with
various applied voltage. YMnO; thin films were deposited at
450°C by MOCVD, and annealed at 850°C in vacuum ambient
(100mtorr).
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