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Abstract The stoichiometric and double-ordered perovskitg=&vioQ, (SFMO) polycrystalline ceramics were fabricated

by sintering at above 980 in H,(5 %)/Ar reductive ambient. SFMO polycrystals showed good ferromagnetic properties and
magnetroresistance ratios of about 15 % at 8K and 3% at room temperature. Amorphous SFMO thin films were deposited
on LaAlQ, and SrTiQ single crystal substrates using rf sputtering method with the SFMO polycrystalline ceramic target.
Double-ordered perovskite polycrystalline SFMO thin films were fabricated by solid state crystallization by annealing the
deposited amorphous films at above ®B80n H,(5 %)/Ar reductive ambient. SFMO thin fims exhibited ferromagnetic
behavior. Their magnetroresistance ratios, however, were only 0.3~0.5% at 8K and disappeared with increasing the
measuring temperature. This was attributed to the absence of magnetic spin tunneling between grains due to the porous
structure and non-stoichiometric composition of the deposited films.

Key words SrFeMoQ,, Magnetoresistance, Sputtering, Film, Perovskite, Ferromagnetic, LaBHDO,

Sr.FeMoO, £72AIsh 2sElg o2 Az wute] 2t AR A
A

elgl, oz’
s=rtetr| e AsEst, iz, 305-701
(20014 9¢ 134 HF)

2 & H,(5%)ArS] FAE7]A 900C ]3] xR AAFTOEM et GEH] 2V E DEAA olF HE
2FO)E F2E Zh= SpFeMoQ(SFMO) S~Z A S Al &3tk SFMO 223w 578k A 548 vreRhYlal 8Kl
A 15 %8t F2old 3% Fre] A7 AGHE eI o] SFMO 24AE EAloRse] AvE gy omele] ddA
718 $1o] ¥ "A SFMO S S35 5 & AT (H,(5 %)/Are] FA%$)7], 680C o4 EAg 53_4 IAARRO T
olF #HF2TM|E #+29 thEA SFMO t—‘}‘lkg Azt o] SFMO ke 73z2kd 548 & Jepl o, A A"
E4L Ao YERER 23kal 8KolAl ¢F 0.3~0.5 %] AV|A T E VER) At 019%‘0] ahuke] Ag- A7 A 5
go] BojX = olfyw AlRE SFMO uHHte] shehekEn| s wEabr] Kistal 22 o] APt oA AAY ApelelA]
Aske A7)~ HEdgo] AvE AR Bkl ] ol Az i

rLl[o r‘!"

YU

1.M E gFoPA| I A7) FopA)7] mie] el Lhee AM
7t efsiRitt, wb olFA ofdt AAlE WAsl 2

Fzol HEptjele] Bes} o] AT ARFel A AEFY 4 AES: AN FEE A FE, 29 =
A BN ZIEEE el vl 8 HATH]. <A A1A1F(magnetoresistance, MFIS) tA]= o

53], sf=r]aa =afo)Hel e FARAIEA = A 7t Stk

Bl AZEee] A7 Fo, /UL FHirEe HE|Y 2717 slellA Atksr A71AREEE YeRlle 27

o3l 5-& &% ARF UM wet IEE, tfE-EEE xR o] HEaTtelE 28 7w W7k A

I QdTh A)71Ee] HEESE FHA 71550 FATF ShEoA  1994d0] Ao =2 vEARITH2]. A=7HA
ZANAINALGELL = Tesla=7|9] =& <7} 2]

Corresponding author  stelld BAZH AT Bgh A 20X T A= o] -

Tel: +82-42-869-4217 oM WA 1~2 %] AZIA Thae]] wEEsok Tt

Fax: +82-42-869-3310 N
E-mail: lwj@mail kaist.ac.kr I SFeMoQ(SFMO) &dA|7F Aol 18]ar




Colossal magnetoresistance of double-ordered perovskiteNoQ, ceramics and sputter-deposited films

A7 17 SlllM = & % RS 2714
vepdths ARdo] REITH3-5]. o]9} 7+
o] o] skshEo] AL A e QT 1
ofF A7|A e ¥l BS viAE viam A 2 A
4 AMe] TR olojd THeAS RS ATt olF
3 19993 o]%F ¥ ApxiEo] PLD(pulsed laser
ablation & 900C] %9} 10°Torre] Ak g
A SITIO, 717 91l epitaxiabl#]l 22171 SFMO =}et
o] 2)1H AHEE Bargk vb oh5-6]. PLDH- o
Hhake] Alx7) golsie] MR Wo| AMEEI 9l
O} oA wbEke] FE ggo] wig- LA 8ol
NoEE SFMOAMIAEE 831771 Sl it
dol 7KF 5% AHEEHoE SFMO BHeke A|Zst
© Ao] niEFEity, Tt oA AvERHOR
AzE SFMO Apdutetel] gt A= Rarg vl it

2 A SFMO &4A9] AlzgAst AR
7IAGAF] ] FARKATH 3 SFMO &24A1&
EHle 2 ARgste] f 2Bl X 3EE ol
g o Aoz thdd SFMO ke Alzste] u)
whe] -z g 27)1A Ade disted AR

B alo
T':E]—E

SFMO 247 el SrCQ, FeO, MoQ,
=]

3lth SrCQ, FgO, MoO;, 242 HHsl] pellelz
e T 6ATE B9t F7] Folx 900CE  shix(cal-
cinationplitt. sk&E A|EE E48Z 150um mesh
o] A& #AE v 1300 kg/erfe] $kEsle] CIP(cool iso-
static pressing} skl BFE THE TR H,(5 %)/Ar]
FHdE917] shellX 900C ol’de] 2Eelx dste] &
U] olF HETIIE F2E 2 SFMO 22415
A3 SFMO G4 2|A] FHegh Akaielstelr =
SrMoOg%t SrFeQ o Zdel A€t wWakx, SFMO't
HHE HETIE FE2E 7] flEi e EAEA
Abae] skslERg-o] HAg Ho] aETH6-7]. ¥ 4
ToME FaEUS 2R HEg 24 #9171
S 43 siem, 1 A DI Hy(5 %)/Ar E217]
oNx G| olF HEFTOIE 725 7= SFMO
FANZ = AT H (5 %YAR] FLEL7E e
$81 MFC(mass flow controlle ARE3sle] 449t
28] frEHE 2dsidn.

SFMO 24AE eHle g ¢ 1f v EE A9HE
HE olgsled Table # e SExoE HAA9
SITIO(STORF LaAlO,(LAO) 713 $ll B1gd <]
SFMO 9ekE: Ad2ollx 52k SISitt. o] HIgd veks

BTN

e

| scco, — Fe,0, F— Moo, |
\/

Wet ball-milling
and drying

v

Calcination
900°C, 6hr in air

Binder addition
polyvinyl alcohol
{ polyethylene glycol ]
water

\!

Wet ball-milling
and drying

v

Target forming

CIP

Sintering
1150°C, 5hr in Hy(5%)/Ar

Fig. 1. Flow chart for the preparation of SFMO target.

Table 1

Sputtering conditions for the deposition of amorphous SFMO thin

films

target SFMO

substrate temperature room temp.

working pressure 3 mTorr

Ar flow 95 sccm

O, flow 5sccm

power 40W

substrate LaAIQ(LAO)
SrTiO; (STO)

target-substrate distance 7cm
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Fig. 2. XRD data of SFMO pellet (a) after calcination in air at

900°C and (b) after sintering in F5%)/Ar at 1156C.
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Fig. 5. Magnetoresistance measured at various temperatures.
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Fig. 8. Magnetic hysteresis curves measured at various tempera-
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