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Abstract The stoichiometric and double-ordered perovskite Sr,FeMoO, (SFMO) polycrystalline ceramics were fabricated
by sintering at above 900°C in Hy(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 LaAlO; and SrTiO; 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 680°C in H,(5 %)/Ar reductive ambient. SFMO thin films 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.
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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

G, flow 5 scem

power 40W

substrate LaAlO, (LAO)
SiTiO; (STO)

target-substrate distance 7 cm

Hy(5 %)/Are] 191710141 680°C2F 900°CollA 3A]
7REr GAste] @] olF HEIIE FEE
zh= thE4 SFMO HHehg Alz=sisitt.

SFMO ZZA|¢F SFMO dee] 4, 72, AAdTE
Cu-Ka radiation®] X-A1 3]Z7)(XRD)$} F4d2dm]
Z(TEM)SZ £33t FARIAFEYE (SEM)E )8
sle] SFMO HFete] ¥z whHo] &4dwt vhetel 7
g =43k 3 SFMO &3] 9 ubte] A4S
olr 7] 913 WDS(wavelength dispersive spectroscopy)
2l EDS(energy dispersive spectroscopy)® HHeREA-S
T3ttt SFMO 249} wheke] =3t 543 27
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Fig. 2. XRD data of SFMO pellet (a) after calcination in air at
900°C and (b) after sintering in H,(5%)/Ar at 1150°C.
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Fig. 3. Bright field image and selected area diffraction pattern
of a bulk SFMO.
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Fig. 4. Magnetic hysteresis curves measured at various tem-
peratures for bulk SFMO.
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Fig. 5. Magnetoresistance measured at various temperatures.
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Fig. 6. XRD data of SFMO thin films annealed at 680°C and 900°C.
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Fig. 7. Plan-view and cross—sectional SEM pictures for the
SFMO thin films annealed at 680°C and at 900°C.

Table 2
Magnetization properties of SFMO thin films annealed at two
different temperatures for 3 hours

Substrate Annealing Saturation mangnetization Coercive field

temp. Ms, Ug) (Hc, Gauss)
LAO 680°C 1.02 480
STO 1.63 600
LAO 900°C 1.12 187
STO 1.45 204
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Fig. 8. Magnetic hysteresis curves measured at various tempera-
tures for SFMO thin films deposited a) on LAO and b) on
STO.
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Fig. 9. Magnetoresistance of SFMO thin films deposited on
LAO and on STO at 8 K.
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