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Effect of YMnO, Thin Fiims for Pt/SBT/YMnO,/SIMFIS)-FET structure
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(Kyu-Jeong Choi*, Woong-Chul Shin*, Jung-Hwan Yang*, Soon-Gil Yoon*)

Abstract

The Pt/SBT/YMnO,/Si structure for the transistor gate materials in metal/ferroelectric/insulator/semi-
conductor(MFIS)-FET was fabricated and electrical properties of MFIS structure with various RTA
temperature were investigated. The YMnO, thin films deposited on P-type Si(111) substrate at 450C
were not crystallized, however single phase YMnO, thin films were formed above 850C. The C-V char-
acteristics of Pt/SBT/YMnO,/Si structure were stable above 850%C, and the memory window width of

MFIS structure annealed at 850%¢ was 0.9 V(1 MHz).

The leakage current density of

Pt/SBT/YMnOQ,/Si structure annealed at 850C was 1.9x107 A/cm* at 3 V, and value of that was
maintained up to 10 V. YMnOQO, thin films annealed at 850C had a role as a good diffusion barrier.

Koy Words(ER&0{) : MFISFET(MFIS NA &2 EJXAE), RTA(E4 g *2l), Non-Volatile memory
device( H| ${&4 7|2{4X}), Ferroelectric(ZHHTH)
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diffraction (XRD)(Rigaku)& ¥ets} JH4& A
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Table 1. Deposition Conditions for YMnO,
and 8rBi;Ta;0O, thin films

Deposition Paramater YMnO,; SBT
Deposition temperature  450C 600
Deposition Pressure 2 torr 0.3 torr
Bubbling temperature of Y(C,H,0);  165C -
Babbling temperature of (CHCHMR(CO),  20C -
0, gas flow rate 200 scem 70 scem
Energy density of laser - 2 J/em?
Repetition rate - 5 Hz
Substrate Pype Si(111)  Si, YMnOy/Si
RTA 750~900C  750~500C
3 A W s
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Fig. 1.

strates at 450C with the various -

annealing temperature. (a) 700T,
(b) 750%T, (c) 800C and (d) 850%C
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The AFM images of YMnO, thin
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at 450 with RTA temperature.
(a) as-deposited, (b) 850T

Fig. 2.
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Fig. 4.1 MHz C-V characteristics of
Pt/SBT (180 nm)/YMnO;(25
nm)/Si structure with the vari-
ous RTA temperature.
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Fig. 5. The leakage current density of
Pt/SBT/YMnO,/Si(MFIS) struc-
ture with the various RTA tem-
perature.
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Fig. 6. The SIMS depth profiles of
SBT/YMnO,/Si structure
annealed at 850,



SBT/YMnOy/Si 7Z9| Z2s] Y4 s} A
As) Sk wehiRs) Y4EEE SIMS ¥4o8
© geimitenl O, YAlolE W3 3 keVS] UMS)E
A% £esdt. 19 68 850TAM AN
SBT/YMnOy/8i #28] SIMS] i@ el =4¥
Mg ¥ol@ch. SBTHRE old wa} FYS =
A& o9 YMnO, ¥ehi¥2 SBTY F4dde
As u8A ge Foz BAHUD AN EH
YMnO,® A™AME Si7t YMnO, VIH-2 <t &
A9 o) AN, ol A& 850T we
LEAME B¢ GAE ARFHE FAe Ao
]2 MFIS 7244 YMnO; des) 347}+s
A& By

4 A B

A% SrBiTa;0p W93 FAEIZ A€
YMnO, W9t& PLD$} MOCVDol $j8} Ax3}o
Pt/SBT/YMnOQy/Si +&$% MFIS AAANE® A
A4 ¥ FERLUANAE sEAT.  450CAAN
239 YMnO, ¥ete AQEA gtan 850C
ol 4te] ExdlA YMnO, @Yol A4S,
IMHz C-VEH o2 RE Pt/SBT/YMnOy/Si T
Z¥ 90009 DLAME AW C-V RA& YE
Wl 850t RTAM® Al¥Y 3 VelA
memory window width¥ 0.9 VEt-& Yehjigict
YMnO; 9% ¢ 3dq$o2 A4d
Pt/SBT/YMnO,y/Si 7 & 850CA d&dMe
P A9 FAARYSEE 3 VelA 1.9%x107 A/em?s]
F& 293 10 VAR e SEE #A3A.
850ce YA Fx MOCVDE F3AZ
YMnO, 4e& SBTS SiAlole] $8 84w
244 299, H¢ AH= B}
SBT/YMnO;/Si FXZAAH Ad#22 A4
YMnO, W& MFISFETSY BI#¢A w2l
9] B4 7FsA o] AA=HAY.

#Ae @

821

A7NARA B HH =82 Vol 12, No. 6, June 1999,

£ @7F%& IITA(Institute of Information
Technology Assessment)$] 98d % wjttr|k
FAgA s A Yo sYsIglon], A
A=Y

gl

1. Ramtron Corp.(Colorado springs, CO) started
introducing its 4, 8, and 16 K bit FRAMs
in 1988.

2. S. S. Eaton, D. B. Butler, M, Parris, D,
Wilson, and H. McNeillie, IEEE Solid State
Circuits Conference, 1988 Vol, 329, p. 130.

3. S. Sinharoy, H. Buhay, D. R. Lampe, and

* M. H. Francombe, J. Vac. Sci. Technol. A,

10, 1554 (1992).

4. Y. Chen, Y. K. Fang, M., J. Sun, J. R.
Chen, Appl, Phys. Lett, 69, 812 (1996).

5. S. Kim, S, Hishita, Y. Kang, and S. Baik, J.
Appl. Phys. 78, 2801 (1995).

6. M. H, Lim, and T. S. Kalkur, Integ.
Ferroelect. 17, 433 (1997).

7. Y. M. Wu, and J. T. Lo, Jpn. J. Appl
Phys. 37(9A), 4943 (1998).

8. E. F. Bertaut, F. Forrat, and P. H, Fang, C.
Rend. 256, 1958 (1963). '

9, H. L. Yakel, W. C. Koehler, E. F. Bertaut,
and F. Forrat, Acta Crystallogr. 16, 957
(1963).

10, Woo-Chul Yi, Joon-Seon, Chang-Rok Moon,
and Sook-Il Kwun, Jong-Gul Yoon, Appl
Phys. Lett. 73(7), 903 (1998).

11. Norifumi Fujimura, Tadashi Ishida,
Takeshi Yoshimura, and Taichiro Ito,
Appl. Phys. Lett, 69(7), 1011 (1996).

12. Norifumi Fujimura, Shu-ichiro Azuma,
Nobuaki Acki, Takeshi Yoshimura, and
Taichiro Tto, J. Appl Phys. 80(12), 7084
(1996).



