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Preparation of multiferroic thin film by low temperature
vapor deposition
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Development of the multi-functional materials which have two or more functions has
been required for a high integration, high functionality and energy saving of the
next-generation device. In this research, it succeeded in preparation of the
multi-functional materials thin films which have both magnetic and dielectric
properties such as Y-Fe-O and Co-Nb20s5 thin film by chemical vapor deposition and RF
sputtering methods. Furthermore, new Ir and Ru system oxide thin film of electrode
for dielectric materials were produced.

AT R FERR
(BN - 1)
[ERPEES ¢ [ETES o &t

200 7HE 9, 800, 000 2, 940, 000 12, 740, 000
200 8% 3, 100, 000 930, 000 4, 030, 000
200 9F%E 2, 600, 000 780, 000 3, 380, 000

FEE

FHE
# 15, 500, 000 4, 650, 000 20, 150, 000

WFoE0EF © L
FHFEL DR - MIH - AR TS - SRR} - Itk
F=U—= R RIA v b UL 290 b —R{b=AT | LT =0 LY, FHEER, WL,
KRS, WK
1. WFERRAG SO 5
BUEDE -7 /3 AUk, BEvE, M,

RePE, PR B MRS A R E L CHI
HALTWD LR/ THDH, 5H%DIH



75 EER b, BEEEA L, Rz F
— s AT RNF —{b~AT T, EEOWREZ
[FIRF IS FE B LRI 9 2 e #4 B 0 B 38 2%
MELINTETWDS, £O—flL LTEX
~ A7 =74 b (BFO : BiFe0,) 72 &, st
CERFBEM L 2 FRFICRT [T 7 za A
J A MEIRZEIT oD, T3 AEITiTE
JEAE AU T D05, BUE, HEREFEBLRE DS
KR CTH 720 +407 U — 7 EifFrED
BonenWr EORBERD D,

ZHE T ARHGEE L ALFEAENTH (CVD)
B, ANy ZiE NV AL—Y—=F RV
> (PLD) iz & V. Bi,Ti,0,. PZT, BaTiO,
72 EOEBR, MFEAR. U 77—k
JEOVER 21T > TE 7o, ZOREE, Ftkm L
BXORERDT-DIZIE, 2 b OEOHEE
HlE & BRICEET 2 EMO Rk & B &
DEEENE 2 3 6D T A8 6 B RE A 1% 1l 48 78 E 2
THLHZLEHLNILTET,

2. WO HDY

F CARBEETIE, Btk L ONEEM AR
i 2 TR RE IR IS K OB IR EAREL L
% HEEMEHIEIC LY AR L. F0ER
Gk LM, TRONIREAR, AHAR, RESURRME. 75
EBREE OBREBH O L, EEHEER
WO mikmEbE BT 22 HERE L
776

3. WD I
MRITRE < 3T, 3 50HEA % IR
AT LT,
(1) CVD L% W= b b o ERL L
5 — i B R
HAREIZIZ, F4 RN 7 LR
BIREEO A K & FEREICET 50
72, BELO YFe-O RIEDOARK & B -
HEREICET A TH D,
(2) BHER—tT7 v A%/ EIRESE
TR D VERL & e — 5 TR R REA
BARMIZIZ, Co-NbeOs ZREATEDIE
LR — A EREICET A TH
Do
) &&E—T7T 8 HHEES R ER D
ARk & B ERT A
BARBIZIZ. VT = ARB LAY
U LRBABACER D G & B
R B3 2098 CH D,

INEOHNG, REALHERR 2R~ 5,

4. WFZERHE

(1) Y-Fe-0 RIEDERL & e BT
YFe0, 35 L T8 Y,Fe 0,, 72 & D Y-Fe-0 ZAbE
Wik, BERFRE. BB LU A
HTHZEenmbnTtnsg, Zobami,
BB RLORERE R 72 & SV 7 IRIT X D RePERE
N Z < T TWD N, IO ERITIT &

A EfTERvTWiR Y, ALFERAENTH (CVD)
RV, KRR AEOmC ) A 23 LR B T
0. EREDCENGELNA Z b, Y8R
DEETuE AL LTS ELERLTY
5. LML, CVD{EIC KD Y-Fe-0 Rk,
N E L RIEE e DT BFGERIN 1tk d 5 72
FTHD PV, A TIIAES B MO) &2
JFBHZ VN2 MOCVD {EIZ K D Y-Fe-0 Ry
AL, OGS, Mk FERBIV
AR BNz Lz,

BED A RICITRALAR v b+ — Ko
MOCVD ¥ & & FH w7z, Y(IBPM), B L Ot
Fe (IBPM) , & JiUEl & L, E4E 41 423~483 K,
373~433 K IZMAA LTz, TN HDOHEKKE Ar
H ALY Feb B E Tl L. RO ERTT
0, WA LIRA LTc, Ar T APiE(F,) BILO
0, W AJi (Fp) 1X. FHZa 8.45X10°~
1.69X 10723 L T8, 45X 10°~1. 69X 10?%m?/s.
FNAE (P, ) 1L 0. 1~2 kPa & L7z, HEMRIC
WA Az, EAIRE (Tg,) 1 600~1100
K& L., 5.4 ks &k L7z, 0, RS T T
wLi,

5 DT IEORESERENT 2 XRD, POk S &
SEM TH#~7=, HEPR X OB DO R I
X FNEILCR A —F B L OVSM & iz,

Fig. 112 F,,=3.38%X10°m*/s,F,=1.69Xx107°
m’/s, P.,,=0.1 kPa DFEMITBNT, Ty, &4
{LEBTARLED XRD /3% — 2 &R,
Ts,=900 K TiX, 7 &N 7 7 AENRE BTz,
Ts,=950 K LA B Cifdb b2 M E 0 | Ty, =1000 K
TIZITHEED YFe0, 155 Z LN TE 72,
Te,=1050 K LA ETix Ty, OHEIMITHE,
Y,Fe.0,, 8 & DIRAR & 72 o 72,

F O YFeO, EDFHEEF (¢ 7 ) 1% 100 kHz
T 13.8, #FEEHEK (tand )13 0.28 TH -1,
Y.Fe:0, M ¢ 1% 1000 kHz T 3.9, tand I
0.13 TH -7,

AY;FeO,,  EYFeO,

as . 1100 K

Intensity (a.u.)

10 20 30 40 50 60 70 80
26/ degree (CuKa)

Fig.1 X-ray diffraction patterns of Y-Fe-O
films prepared at various temperatures.
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Fig.2 Magnetic field dependence of film
magnetization.
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Fig.3 Film composition dependence of the

electrical resistivity and the magnetic flax

density .

50 - - - - 20
T Cox(Nb;05);100x films
X N
o 40r I
o X
) ° S
- C o
S 30 )
= []
0
103
§ S
L o
S 20 =
= 5
S 3 [
© 10p 1 B
a
Ag
0 ®—B—i—o———a® 0
0 10 20 30 40 50

X (Co at.%)
Fig.4 Film composition dependence of the
dielectric constant and the dielectric loss.
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Fig.5 TEM image of Cox(Nb,Os)i00-x
(X=37) film.
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