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A study of properties of DLC films for membrane structure
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Abstract

The Hydrogenated amorphous carbon (a-C:H) thin films are deposited to fabricate suppored layer on silicon
substrate with a closed field unbalanced magnetron(CFUBM) sputtering system. This study focuses on the
characteristic of Diamond like carbon (DLC) films and Pb(Zr, Ti)O; (PZT) films for membrane structure. The
deposition rate and the surface roughness of DLC fims decrease with DC bias voltage. hardness is 26 GPa at
-200 V. Interface of DLC/Si and Pt/DLC layers was excellent.
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I 1. DLC &2ty F&zH.
Table 1. Deposition condition of DLC thin film.

Deposition Parameter Condition
Base Pressure 2x107° Torr
C2H2 gas 20 scem 26 sccm
Ar gas 18 sccm | 20 scem
Working Pressure 10 mTorr
Target power density 30 W/em®
Distance between
60 mm
substrate and target
Substrate bias voltage 0~-200 V
Deposition Time 190 sec

¥ 2. PZT utute] Z3=22,
Table 2. Deposition condition of PZT thin film.

Deposition Parameter Condition
Base Pressure 50%x10° Torr
working pressure 1.2x10™ Torr
Ar/Q; gas ratio 18:2
Working Pressure 3, 10 mTorr
RF power 150 W
Distance between
70 mm
substrate and target
Deposition temperature 300 C
Deposition Time 75 min
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Fig. 1. Deposition rate of the DLC film with
different DC bias voltage.
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spectra.
Fig. 2. Raman spectra of DLC film with different

DC bias voltage.
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Fig 3. AFM image of DLC film with Different
DC bias voltage.
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Fig 4. RMS roughness of DLC film with
different DC bias voltage.
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Fig 5. Hardness of DLC film with different DC
bias voltage.
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Fig. 6. interfacial condition of SEM image.
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Fig. 7. The XRD pattern of PZT films.
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Fig. 8. The SEM image of PZT films.
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a3 9. PZT =99l hysteresis 34,
Fig. 9. The hysteresis loop of PZT films.
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