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The Growth of Pt(200) Thin Films on Si Substrate by DC Magnetron Sputtering
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Abstract To grow the [200] oriented Pt film on the Ti/Si0./Si structure by DC magnetron sputtering, electrical and
crystallographic properties of Pt thin films were investigated according to deposition conditions like sputtering gases,
pressures and substrate temperatures with post annealing treatments of RTA and furnace annealing. As the result of
experiments, Pt(200) films with the preferred orientation degree of more than 90% could be obtained by depositing Pt
films under conditions of the mixed gas atmosphere of Ar+0x20%), the pressure of 20mTorr and the substrate tem-
perature of 500°C and by performing rapid thermal annealing at 600°C for 30 sec. Fabricated Pt(200) thin films exhibit-
ed low electrical resistivities of 30~40.2 - cm and good thermal stabilities showing no change of resistivity and pre-
ferred orientation without microstructural defects and agglomeration after long term annealing in a furnace of 600°C.
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Fig. 1. Cross-sectional view of the Pt/Ti/Si0./ Si.
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Table 1. Post-annealing processes of the deposited Pt thin
films.

process RTA furnace annealing
ambient N(pressure : Ne(flow rate :
10~'atm) 2 £ /min)
temperature 600C 600C
time 30sec 30min, 60min
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Fig. 2. XRD patterns of the Pt thin films deposited at the condi-
tions of 500°C, 20mTorr and Ar+0x(20%). (a) as-deposited
film. (b) rapid thermal annealed films.
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Fig. 3. XRD patterns of the RTA annealed Pt thin films depos-
ited at 20mTorr and Ar+0:(20%) with the various substrate
temperatures.
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Fig. 4. XRD patterns of the RTA annealed Pt thin films depos-
ited at 500°C and Ar+ 0,(20%) with the various deposition pres-
sures.
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Fig. 5. XRD patterns of the RTA annealed Pt thin films depos-
ited at 500°C and 20mTorr with the various sputtering gases.

100
90 —e—at 20mTorr A
7 \N
80 — g 5 8 N\
al 500C 500C, N
70 ;20 mTorr, N
60 ™~
A
50 30mTorr

7
400 4
0 / /

foom temp £
-

Degrees of (200) preferred orientation
(12000 / [ Tersn) + lizom 1)

20 o -
10} x 10mTorr
SmTorr 600

Fig. 6. Degrees of (200) preferred orientation of the Pt films de-
posited at various gas pressures and substrate temperatures
[sputtering gas : Ar+ 0,(20%)].
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Fig. 7. SEM surfacial micrographs of the Pt thin films deposited at 500°C, 20mTorr, Ar+0,(20%). (a) as-deposited. (b) after RTA.
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Fig. 8. SEM cross-sectional micrograph of the Pt thin film de-
posited at 500°C, 20mTorr, Ar+ 020%).
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Fig. 9. XRD patterns of the Pt thin films after furnace-anneal-
ing.
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Fig. 10. SEM surfacial micrographs of the Pt thin films annealed in a furnace at 600°C for (a) 30min and (b) 60min.
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