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%71 3 713 ZEEMOCVD)E o3t WAl 0,2 % = vek Mne] 247)A 8(Y/Mn)E HEAA7IH Si(100)
7)% RlelA MFSFET(metal-ferroelectric-semiconductor field effect transistor) 722 YMnO, Heh2 Zbalgoh. w2714
0,9 %o] 150 scem® W YMn=2¢} 330 A9 ©de] SUHA YMnO; Wete] FAHATH YMnO; BHe] 4715 EAE

APEAEA YMnO; BHell M weptA] egtovt, S A YMnO; BrEke] A% ZARE e G dol Tl S
A YMnO, 22t 2 299 2717} 150 nm~200 nm(Y/Mn=2)3] A9l AFETo] 100 nC/em’S] P-E o|g2Me] 24& 1}
ERSITE.

ABSTRACT

MFSFET (metal-ferroelectric-semiconductor field effect transistor)-type of YMnO; thin films were fabricated on Si(100) subsirates
with various reaction gas (O,) flow rates and carrier gas flow rates of Y and Mn (Y/Mn) by a Metal-Organic Chemical Vapor
Deposition (MOCVD) method. For the reaction gas (O,) flow rate of 150 scem, the single phase of hexagonal YMnO; thin films was
deposited if the ratio of Y/Mn equals 2 and/or 3. Electrical properties of YMnOj; thin films depended on the phases and grain size
of the thin film. The single phase of hexagonal YMnQs thin films with 150 nm-200 nm grain size (Y/Mn=2) showed a P-E hysteresis
loop and 100 nC/em” of the remnant polarization.

Key words : FeRAM, Ferroelectric, MOCVD, YMnQ;, Grain size

1. M = g oA AAE g Aoz AldanY agne
v 71e4nte] 28-S $i5ke] ReMnOyAle] o2 &
F, 754 9= ferroelectric random access me- 2 & At BAdo] 4 F YMnOsol| Wit A7k &
mory(FeRAM)] A HlRe] Aol 24317] 95} 3 AW AT YMnO©l e A7 DA 7
Bo Ayt @98 YT Ut Fed B4 o EYo] BnPE olFE 2 AT AF A7) &
e PZT(PbZITiO; SBT(StBiyTa,00) ¥FERE Pbsl Big} 3] AgEger, Had e 24702 pulsed laser
2o B 222 23k ] wEd Hidsa s ®3 deposition,”*'?  sputtering,” MBE,” chemical solution
B 3, e gAML B sk B38 7R glojok deposition,'” metal organic deposition'’ 5 ThFd =3
Bhe B3y dme) 2] Ago] stk FadA HHE o8-8l YMnO; 9] H7)E BAo] BilEw
< el = ReMnO;(Re : rear earth)-’z YRS 2g3) A
2 YA ks Byl ol ReMnO | EF 75 Ed& YMnOf" 514 A (hexagonal)9t AF473 Al (orthorhombic)
733 Ao =2 Siz)we] Ak At3lnative oxide)<] 9] ¥ ZATRE 7IKZ o $99 A (hexagonal)
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2. Alsidi

YMnQ; 2R cold-wall type, +2%E MOCVD(Metal-
Organic Chemical Vapor Deposition)&=]llA] Z2FalH ]
YMnO, gfute] S22 A1 (precurson) 22X Y ATA =
th'um ti8(2,2,6,6-tetramethyl-3,5-heptandionate)=Y (TMID) ,
=4 /‘P%“‘]Oittl ole 7] ol A s§=olH, #HE
T goldly, ¢EALe) = (alkoxides)Sbe B F2o] wZ
A= o H}-EJ—'.‘OJ oz Hlwa PgAelrt, oz
I Mn ATARE W 2RdA FRE HUEE /I,
Hgol2R 2o Folsir, &4 IR S
Methylcyclopentadienyl manganese Tricarbonyl(97%)=[(CH
CsHOMn(CO);1& A3 A8k, & Aol 24t

7IAZE N, 71#(99.9%), ¥ 71AZE 0, 713(99.99%)
£ AREsinh g WiE e 1 Torr o8k A3
o Y AAlg Mo AFAE 242 168°CSF 20°CoA &
A7) Z GO glo] EFEe R o)Fsly] $lshe o]dHe]
25 168°CE X8l ),

T AR 71 Si(100y& AMESIRE ™ Z1Ee] Al
Ho dubAel wixA FRY AlA WHE *F-Q-E}S’Slﬂ- Si
(100) 71#-& TCE(Trichloro-ethylene) 2 &% & o} &
(Acetone)el] VL 57 o) =23 A7 M o2

ek (Ethanol)ol] ¥ 5& ol Z&d AlF 716 Al
sl SR ISR EYol=5: 1110 ¥ 2ZI Al

Ao 52 Bk AT FRFBA=S1Z 543 52
2 FASET BT R4 A se} AgaaT
YMnO; BFERe] 23 27L 700°ColA 247+ 23 slx
00°CH 1417F FEAL G 3 el EAY s
= Azt X-Ray Diffraction(Philips X'pert MPD, USA)
£ Fold A8, ERnAlT-2E FE-SEM(Field Emi-
ssion Scanning Electron Microscope, Hitachi S-4300, Japan)
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Fig. 1. XRD paiterns of YMnO; deposited on Si (100) at 700°C
for 2h with various flow rates of O, gas and post
annealed at 900°C for 1 h; a) 50 sccm, b) 100 scem, ¢)
150 scem and d) 200 scem. (Y/Mn=3).
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AREElH o 0 Fu = (frequency)E 60 HzZ o};i:it} a4
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Fig. 2. Hysteresis loop of YMnOj thin flms; (1) orthorhombic
YMnQj; and (2) hexagonal YMnQs.
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Fig. 3. XRD pattern of YMnO5 thin films deposited on Si (160)

at 700°C for 2 h and post annealed at 900°C for 1 h; a)

Y/Mn=2, b) Y/Mn=3, ¢} Y/Mn=6 and d) Y/Mn=9.
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Fig. 4. P-E hysteresis loop of hexagonal YMnO; thin film (a)

Y/Mn=2 of hexagonal YMnO; and (b) Y/Mn=3 of
hexagonal YMnO;.
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Fig. 5. SEM photographs of YMnOj thin films deposited on Si (100) at 700°C for 2 h and post annealed at 900°C for 1 h.
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Fig. 6. SFM morphology of YMnOs thin films deposited on Si (100) at 700°C for 2 h and post annealed at 900°C for 1 h; (2) Y/Mn=2
and (b) Y/Mn=3.
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