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Sputtering and Evaluation of Their Electrical Conduction Properties
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Abstract: Conductive SrMoOs

thin films were fabricated by RF magnetron sputtering with the

powder—-type sputtering target, and annealed for crystallization. When RTP (rapid thermal processing) in

vacuum was applied, the fabricated thin films showed the mixed phases of SrMoOs; and SrMoQO4 but

SrMoQOs phase could be promoted by the lowering of the working pressure during deposition. In order to

eliminate O2 gas during deposition and annealing, further lowering of the working pressure and furnace

annealing in hydrogen atmosphere were tried. With the optimization of the deposition and annealing

conditions, the thin film with nearly single-phase of SrMoOs was obtained, and it showed good electrical

conduction properties with a low resistivity of 2.5x10 30 e cm at room temperature.
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Fig. 1. Flow chart for the preparation of SrMoOs; powder

target.
Table 1. Sputtering conditions for the deposition of
SrMoOs thin films.
Substrate Si02(100nm)/Si
Target-to-wafer 4
distance (cm)
Power (W) 100
Substrate temperature (C) 200
Deposition time (min) 240
Flow rate of sputtering Ar gas 10
(sccm)
Working pressure (mTorr) 05,1, 2 and 3
& 05 mTorrol Al 3 mTorr7hA] &4 6}04 =z
/é/\] ]. _z_il— ;G‘EY H];G?d u)—tﬂ-_Q §Jr ] ]7]
sl RTP (rapld thermal processmg) = d7=
(furnace) & ol&3 A8 E AT RTPEE IF
(1x10*Torr) E9]71914 700C ¢ 800C= 287+ 4
A st o Ar|Z2AAE H(5%)+Ar 971, 60

0C, 700C, 800CeA 30%7F A& sA
SrMoQO; 23 SrMoOs #rahe] “J(phase) 2 2 A
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Fig. 2. X-ray diffraction patterns of the powders
calcined in a furnace at various temperatures under

H»(5%)+Ar atmosphere.

(a) g ¥ SrMoO,
2 ®SrMo0,
—_ 3
? 2
'c
=}
2 3 mTorr
S
2 L
‘@ Aan
5 2 mTorr
E [ ]
. . . . . . . . . L dmTorr
20 25 30 35 40 45 50 55 60 65 70 75 80
20 (deg)
(b) g ¥ SrMoO,
7
- o ¥ 5 ®SrMoO,
=
=}
S
8 3 mTorr
2
‘@
C
) 2 mTorr
£
. . . . . . . . . . 1.mTorr
20 25 30 35 40 45 50 55 60 65 70 75 80
20 (deg)

Fig. 3. X-ray diffraction patterns of the thin films
deposited in various working pressure and annealed by
RTP at (a) 700C and (b) 800C in vacuum (glancing
angle scan).
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Fig. 4. Room temperature resistivity of the thin films
deposited with the variation of working pressure.
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Fig. 5. X-ray diffraction patterns of the thin films
annealed in a furnace at various temperatures under
H2(5%)+Ar atmosphere (glancing angle scan).
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Fig. 6. Room temperature resistivity of the thin films
annealed in a furnace at
Hx(5%)+Ar atmosphere.
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