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o, Si(100) 71 ¢ o= hexagonal YMnO;©l A H At P111)YTiOSi0,/Si 71 ¢ o= hexagonal3} orthorhombic
YMnO;°l 7 FAHAT. 718399 v Y,0; HESS E4A1Z Aol Si(100)2F Py111)/TiOx/Si0y/Si F7H4 713
25 &Y hexagonal YMnO;0] A& oM, E3] -5 w3k o] FAE A el hexagonala% orthorhombic YMnO,
o] £x1¥ A HETHE hexagonal Td/dol FAHE A|Ho|, 3t T} AHFNME -F MR do] £ AlHo] 1
R e Al vl FAMFEE S0 55T YMnO; whete] RFESS S1(100)7]J(_]'§ AHEE 7T,

:ﬂi glo] AzE AWE 014, HHAZ0| ARJE AHL 024 uClem®e) 7+ VERIQITE @8 Py(111)/TiOLSiO/Si 7]44
735, B¥Z glo] FAE YMnO; A HE o|HFAL BFR] Ealglx, W Zo] AYE AR [14pClem’ TF

3

Sate UHIRE. o14s) 98 Balel 7188 R V,0, H51E 49T YMAO, Hete) A4S WS Aol
goeA oA Ee) FUARAE S4 9 FHASIS AT + AL FAskch
ABSTRACT

Effects of substrates and buffer layer upon the formation of crystalline phases and ferroelectricity of YMnO; thin films were
investigated. The hexagonal YMnO; was easily formed on Si(100) while the mixed phases, hexagonal and orthorhombic YMnO;, on
Pt(111)/TiO,/Si0,/Si substrate. When the Y,O; buffer layer of 70 nm thick was inserted between the substrates and the YMnQOj;, the
c-axis oriented hexagonal single phase formed on both substrates, Si(100) and Pt(111)/TiO,/SiO,/Si. The leakage current density of
the hexagonal YMnO; thin films was lower than that consisting of mixed phases, hexagonal and orthorhombic. Furthermore the
hexagonal YMnO; with c-axis preferred orientation showed the lowest leakage current density. The remnant polarization from a P-
E hysteresis curve for the YMnO; formed on Si(100) was 0.14 without buffer layer and 0.24 uC/cm for that with buffer layer. For
the Pt(111)/TiO,/SiO,/Si substrates, the spemmen without Y,0; buffer layer did not show the hysteresis curve, while the buffer-layered
has the remnant polarization of 1.14 uC/cm It was concluded that the leakage current density and the ferroelectricity for the YMnO,
thin films could be controlied by varying crystalline phases and their preferred orientation which depend on the kind of substrates and
whether the Y,0; buffer layer exist or not.

Key words : MFS, YMnQ; thin films, Hexagonal, Substrates, Y,0; buffer layer, Ferroelectricity, Sol-gel, Remnant polarization

1. M g DRAM(Dynamic Random Access Memory)# FeRAM

(Ferroelectric Random Access Memory)2] %23} o)

21417] A4 - A B3 A A = theFetar gk 4 g A77h €de] AP Yot 53] FRAA e 7

HE & 38802 ANtz AGT F U yHbol ] 428l FeRAMS DRAMI vl g o) @& Hyg A&

29] /el Q755 UTh wEbA HiRA 719 AAle v o} whE 3 54 HAR] FOoME HFFFol &

Hs A% AEsh, 2y343) Ha glen, old m& GEAS W HEZe 7t FRAEHE HHE S0 Q8 W
o #ae wy g’

TCorresponding author : Seunggu Kang —Lefv} FET(Field-Effect Transisto)¥ 2] FeRAM©] %

E-mail : sgkang@kyonggi.ac kr 2T, FFZHOE DRAME A HsiA=

Tel : +82-31-249-9767 Fax : +82-31-249-9775 MFS(Metal-Feroelectric-Semiconductor) +3& X+ MFIS

~206—



MFES 722 #Z% Yttrium Manganates?] 7138 @3}o])
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Az el A7)H S4E 2437 sk A
Metal-Ferroelectric-Silicon
(MFS)$} Metal-Ferroelectric-Metal(MFM) capacitor %2
HEQTE o] uf ARAFTE A7 02mme] 9% dotE
731 shadow maskE ©]-€-31o] goldE sputteringg &3}
FEEAG o]HA Alxy wete] FEHAFU=A-V) &
42 electrometer(KEITHLEY Co.)E AME-3te] 0~10V M
9 WollA 02 VA Z=7A)7]HA] 2R3}t P-E o]¥ 2
AL Precision Pro(Radiant Co.)E ©]-&38jA] A8} c).
$4E v AYSH BHe XA HARHIPW
3020, Philips Co)& o]-&3te] EA38i4tt x40 2
Mz Cu KodlE ARS3HR AL, 7hG3 2 AR7E 42
40kV 2 40mA, FAKEEE 0.05%sec, FAPE S 26=10
~60°0]1 A}k, AxH vrute] W njHFRE FARRE
w73 (S-4200, Hitachi Co.)& ©]-&35te] #&stc}.
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Fig. 1. XRD patterns for the Y,O; thin films formed on 2
different substrates. Sintering condition is 810°C/1 h. 1-
cycle coating.

(a) Si substrate

(b) PYSi substrate

200 nm

Fig. 2. Cross-sectional SEM micrographs of Y,0; thin films
formed on (a) Si(110) and (b) Pt(111)/Ti0,/SiO,/Si
substrate. Sintering condition is 810°C/h. 1-cycle
coating.
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Fig. 3. XRD patterns for the YMnO; thin films fabricated on
(a) Si(100) and (b) Pt(111)/TiO,/SiO,/Si substrate.
Sintering condition is 800°C/1 h.
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® outeke) XA AR ARE Figo 19 YERH T
Y,0; Bk 7)gke) FH) #AIgle] 29° F2ef (222)¥
o] FAsen, & AYIae AFHA U &
gt Y,0, HuFe] o vl xE #Ads FAFig. 2),
DEAE Si(100)02F P(111Y/TiO-SiONSi 71 Foll A oF
65 nm2} 79 nmZ 717} I AU

A ZFE YMnO, #H2He]l XRD 242345 Y,0, HHAS
f - Foll webA Fig. 391 YERIATE Si(100) 713l A
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t), hexagonal F-ZE 78444 9 weHA49 wIde
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s mE A YMnOs7h “’ 4 548 AYUHH
orthoyrhombic TZ27F A HX] FEE Flof s, L3tk vt
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iz Zlog Hol 33° QA F93, (112) B2 ortho-
I‘hOI‘lbiC TZE Yee Fagia detEn webs| Y,0,
S AESER] ke 7399l orthorhombic-YMnO4©]
TZ % %O]‘ﬁ/ﬂ hexagonal-YMnO;0] g5 EAH U=
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£ = 37} 33° 229 (112)HA] &2 (004)Ho 2
7o =] 3L, orthorhombic 72} AAFF AL (111), (200) 5
o] FAMo] AAEHOZHA c-F
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4 9 FE hexagonal-
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Fig. 1. Cross-sectional SEM micrographs of YMnO; thin films
fabricated on (a) Si(100) and (b) Pt(111)/Ti0,/SiO,/St
substrate. Sintering condition is 800°C/1 h. 1-cycle coating,
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olgjgt AXZHE WSS
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Fig. 5. Leakage current density of YMnQO; thin films fabricated
on (a) Si(100) and (b) Pt(111)/Ti0,/Si0,/Si substrate.
Sintering condition is 800°C/1 h.
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Table L. Leakage Current Density Measured at 5 V of YMnO,
Thin Films Fabricated on Various Substrates. Data were

Obtained from Fig. 5 (Afcm?)

Substrates No Buffer layer Y,0; Buffer layer
Si(100) 1.73x10™ 1.33x107°
Pt(111)/TiO/SiO/Si 278107 7.00x107

o] FHAFULC} Y,0, BHZL AR g
Ao FHAAFLEE 0~10V HY WA A7HgS
r TE F438 F7istd 5VellA
< Yepich v, Y,0, B H
Z 9ol A" Al A, FAAF dEe 5Vl
1.33x10°° A/em®®) kS YeRNe), BTZE AFYe] YMnO,
o FAMRIE 54L PINTE & + Ao

ol¢} 7ro] Si(100) 713 AlHNA Y,0; HHZ FF
w2} FEAFEEL Zo)7F 2order X He A §
e AN ZRE BAT 4tk v Fo] glo] &
d" YMnO; ¥H2H2 hexagonal © ZAAA o7l sl ]
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HFig. 3(@)]. °12FH @Y4Y A= o= iAol
e AJHo] B FARR S0 957388 & F Utk
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UEE 2.78x 107 Alem®) L, WHZE Slo] FAH A

ASNE 7.00x107 Alm’oE, A HHAZ A9
FARAF 5SS FHNEE & dY a2
Pt(111) /TiOy/SiOy/Si 7]1He] 7490l = Wy ZF FFo u}
2 FAHMFLE 2}o]7} 4order®A Si(100) 71 7B%-
1 2 order BT © AA JElETh olgE zlol=
Pt(111)/TiOx/Si0,/Si 73l W% glo] FAHAIZ] YMnO,
vtetol M = orthorhombic®} hexagonal’do] EA3tte
XRD Z#}Fig. 3]l dHAA £ of, dddHT= 2
ol EAIE AlHo A9 FAHFEREI H EoE RS
Btk & Aate 2% AR 447 59
A BT A2 YA 7t 27] s FAAFLERe
2 02 Azt

Si(100) 713l FAE YMnO, ¥rete] p-E o8 3M S
Y,0; M3 E - ol Wt 5743k Fig. 6(a)ell YeRd
At Y,0;, HASES AHEER] &2 A8 BFEs
o] 0.15uClem’l ¥HE, BT Zo] AE A HE 024 uc/
em’@ °F 20} Z7 L) ol Fig 3(a)elA iz wlsl
o], My Fo] A4YHE AlHE YMnO e @Y B
2l e-F2 (002), (00HWH S FIAPE7F FUFez AM
atE E50] ddEe] AFEF el FHE ez B
olch. o]n] Takeshi V% c- 2]
grEre) A7 (11D= el
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Fig. 6. Hysteresis loop of YMnOj thin films fabricated on
(a) Si(100) and (b) Pt(111)/TiO,/SiO,/Si substrate.
Sintering condition is 800°C/1 h.
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Fig. 6(b)x Pt(111)/TiOy/Si0,/Si 71 2ol A" YMnO,
"lute] PE o]|HFAMS Y,0; MHE f-Fo gk v
ERATE HHZ}lo] 718 A4 AxE YMnO,; et 7
% olg o] FAHHRA YUt ol 42 orthorhombic
7 F491 hexagonalo] FEA[Fig. 3(b))3}7] wj&ojch
YMnO;& 32804 A5 vle} 7+o], hexagonal -2
73 7haAAdel ¥HE orthorhombic &= 7-8-A4J] o}
d A4 B4 Jeh 7] &), orthorhomico] 3441
AlHME EFo] A EH olHFHE YehRA] Rg
AL Z Helth Wk Y,0; HHZE 9o € YMnOs=
-5 4 wjgkdo] 473 hexagonal ©Y A /do]
AEA7T0 olgFalo] FAHUGL AztE T

4.8 =

Si(100) 71¥ll+= hexagonal YMnOso| A=At pt
(111)/Ti0,/Si0,/Si 7] &= hexagonal®} orthorhombic
YMnO;°] S48t Y,0; MH S-S 7139 94 3
AAIFE YMnO; gheprtolo] FAAAIZL 72 Si(100)9}
Pt(111)/TiO5/Si0,/Si 713 A|Ho| A RF hexagonal T
gol A=A wte] FAHHAFEE 542 hexagonal
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A B o= hexagonal
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