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Preparation of SroFeMoOgs Thin Films by RF Magnetron Sputtering

and Their Electrical Conduction Properties
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Abstract: Single-phase SroFeMoOs thin films were produced by RF magnetron sputtering for use as

electrodes in integrated sensors and found to be good conductors at room temperature. The films were

deposited from a powder-type sputtering target under various conditions,

and were crystallized by

annealing. Elimination of O: gas during deposition, by the use of a solely Ar sputtering gas under a

working pressure as low as possible, and vacuum annealing were important to promote the SroFeMoOg

phase. However, oxygen exclusion from sputtering and annealing was not enough to yield single-phase

SroFeMoQOg:

hydrogen annealing was also required. Film production

was optimized by varying the

deposition parameters and hydrogen annealing conditions. The film had good electrical conduction, with a

low resistivity of 1.6x10 %0« cm at room temperature.
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ol& sldst7] Al 7lsAdutety FREAgol =
3 FHo] ol d WyPol AL HAEA Absiuts
A= Agstad &= A7 L7Ha b
[4-7]. A=A ILE F PZTS F4AH3 ol% #HF
#7}o]E (double perovskite) 725 71A & Akst&E<l
SroFeMoOs =82 &9 dAF502 ALHSS o
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ABB'Os ©)F HEA7IOE FXRE JXE EFS
7oz ABO; #EF2TIOlE  (perovskite)E 7FA L
BAtglel B¢} B7F Hzdo} &7t FE2E YERITL
o714 A AYe dItE EF Sl (alkaline earth
ion, Ca, Sr, Ba)s°] £°17Fa B Aol o] w4
(transition metal)e] E°i3tt}. o8 714 E4 F B9}
B” #Aglol Feet Mo7} 91213k SroFeMoOg7} o] <
FE 3 Atk [8] SroFeMoOst= #7145 Q17FS
#38lo] W3lE colossal magnetoresistance (CMR)E
dolm A wAFo] w2 ow el vk
[9,10]. we}A SroFeMoOg B2 Al 2xpe] A=
oo A& 7TheAel Aok ofd AFddAE
SroFeMoQs  HHeF-- pulsed laser deposition
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2 AFoME Azl RF 2~y B
o7 ZAWFE Gy sle] SrFeMoOs W42 whuks

Azsta s F3 243 SroFeMoOs ¥H2tHe]

ARRN A7 E BA4S =AY

29 E A Zﬂ 2Hs 93t SrCOs, FexOs, MoOs
S o] g3slo] uAWES W (solid state reaction)<
&3t o =

At %@{F‘it oy 13 2 SrCO;,
FexOs, MoOsZt %S HAAA LS o] &3te A3t
S 2y e AZFAYolE  (zirconia
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Fig. 1. Flow chart for the preparation of SroFeMoOg
powder target.

Table 1. Sputtering conditions for the deposition of
SroFeMoQOg thin films.

Substrate Si02(100nm)/Si
Target-to-wafer 4
distance (cm)

Power (W) 100
Deposition temp. (C) 200
Deposition time. (min) 60-240
0Oo/Ar gas ratio (sccm) x(02)/10-x(Ar), x=0-2

Working pressure (mTorr) 0.6,1,2 and 3

AztE FE EPe® RF ~AEHYS o] &ste] i 1

2} 202 SpFeMoOs WS S35

= o
t}. 17} 71832 Ag = 4 em, RF power 100 W,
3 2e 20002 nAsF L S AR 60 &
A 240 w7HA WSIA A S-S AR 2
B 7t Ar® Oy £3F 75 AFE skl ew MFC
(mass flow controller)& AM&-3te] a4y fFHS =

Ashd o} WY (throttle valve)E A}
23 0.6 mTorrol A 3 mTorr7bA W3kA 7| ZF 2
= AAE St S A s AA A7) 7]
98 RTP (SNTEK, 06SN38, Korea)2} H7|=
(furnace) & ©l&3 A& 39t RTPE NaotOo,
N, EE FF (10x10 " Torn) 1 71¢1A 700T A

]
e e
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900C7A 2 &7+ dA g stgen A7 (furnace)
= Hy (5%)+Are] #9171, 80°C oA 30 # -
120 &<t €A 3.

SroFeMoQs #23 SroFeMoOg BHebe]l 34 o
AAAS golstr] 98] XRD (PANalytical, X 'pert-pro
MRD, Netherland)S 2AlgtH o™ AFEHEA 22
2 0-20 scan¥, 992 A ZF FAF (glancing angle
scan)H S o]&3sle] ¥A3ltt. FE-SEM (Hitachi,
S-4800, Japan)= ©]-§3%te] Z743¥ SroFeMoOgsh =t
dHe] FA4 FAE SHIA

SroFeMoQs Brake] AV HAEEAH S 4832 (four
point probe)H & o]&3ste] WHWAITS ZFAsAT
SroFeMoOs ¥rete] WA &y FE-SEM<S o] &3] =
A s SroFeMoOgHtRre] F715 o] &3] g2 vAdS
Ak

3. 243 ¥ 2y

2HE AL AFE7] fste] SrCOs FeOs,
MoO; #TS ARg3le] dwbxel 1A "kgwlom
SroFeMoQs #32 A 23} 1A} 3]-91‘:} 1300°C9}

1400C = 3lA3
XRD<S o] &3}
oA A

ol A ISOOCQ} 1400ColA dxest 47 F+ dd =2
FolA SroFeMoOs A7 I3 Sr (FeMo)Os 2
A Hazk g4 ek 7 LEOHJ\ A
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th ABO3 #lF27tolE 54 5 B A Mo #o]
F50] 1A% AMoO; (A=Ba,Sr,Ca)d-%- Mo ©]<9°]
E2 9A7FE AP g ®Bu bR Sl

AMoOs= EAste = Aol Zstt. s AMoO;
e Axs7] YA E G AdLREY B 3
7k B 71A AP E AAlsle]or dUddS A
T Atk AMoOs¢t F+x7F A AsFeMoOs (A=Ba,
Sr, Ca)ol 5ol AsFeMoOs &< @/dst7] ¢aiA
TR AL B, 2 EAErr Zasky [11] 9
7] FolA staE AAlg & AdoAe Ak E¢ol
o} dF SrFeMoOg7} 4tstele] w@red o] dojx x|
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Fig. 2. X-ray diffraction patterns of powder calcined at
various temperatures.
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Fig. 3. Cross-sectional FE-SEM images of the thin
films deposited at various deposition time: (a) 60 min,
(b) 90 min, (c) 120 min, (d) 180 min and (e) 240 min.
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Fig. 4. Variation of the thickness of the thin films with
the deposition time.
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Fig. 5. X-ray diffraction patterns of thin films annealed
by RTP under various atmosphere (glancing angle scan) :
(a) Na+Oq, (b) Ny and (¢) vacuum (1x10 *Torr).
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Fig. 6. Cross-sectional FE-SEM images of the thin films
deposited by sputtering with various Os/Argasflowrate
[O/Ar=x/ (10-x)
RTP at 800C in vacuum.: x =

sccm). All samples were annealed by
(a) 0, (b) 1 and (c) 2.
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Fig. 7. X-ray diffraction patterns of the thin films
deposited by sputtering with the
Oy/Argasflowrate [Oy/Ar=x/(10-x)
scan). All samples were annealed by RTP at 800 C in

variation of the

sccm] (glancing angle

vacuum.
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Fig. 9. Room temperature resistivity of thin films
deposited by sputtering with the variation of working
pressure.
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Fig. 10. X-ray diffraction patterns of the SrsFeMoOgthin
films annealed at 800C under H»(5%)+Aratmospherewith
the variation of annealing time (glancing angle scan).
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