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2  %-CHS} Ho| E3brisol] wleke] Ahsh AbnS Hrlste] of F2f20t CVDY L2 DLCE 43}
ook CHoF 8] E71A Well 42| CHaH2| f-30] = 2.4:10191 .00, &7]o)| 3%4] Ab49} 3%, 13.6%] A
25 747 Arlsle] hg A A A4 ARkl 3%l 13.6%2 F7Mg el whet =k stress7} ZHAadt
& BREd, o] A4k Ariel ofsle] whiAte]e] AA w7} A4 7]alshe AL E Agdn) §h,
3%2] 05 H71F Aol AF-5He| 47t Hashe A% 2otk =3, TiNg DLCZH] HA}e s o
o}ny) 815le] TiN =h& 424 direct plasma® 32} &k F oJ2} 274 DLC =h& §43te] scratch testE
AlAslgith A, AkA: 59 BErbas Arlete] SR e 23R oS T3 v ud o HAHes H3

HEr o ES 02 hehdeh. 3% A4 E B AS7h 136%9] A4E WM A o) o v ¥4 o
ehiow, A4F W AFE Arheh) e Ak AAREt ot o ¥ AL vehigis,

DLC 7}o] A®E 37 1100 Hv A =9 34-& vehfc}.

Abstract — Diamond-like carbon (DLC) films were synthesized using the rf-plasma CVD technique with
the addition of small amounts of nitrogen and oxygen to a gas mixture of CH, and H,. The gas flow
ratio of CH, to H, was 2.4:1, and 3% of oxygen and 3%, 13.6% of nitrogen were added to the gas
mixture of CH, and H, for the deposition of DLC films. The film stress tended to decrease as the
nitrogen concentration increased from 3% to 13.6%, probably due to the decrease of the number of the
interlink between carbon atoms. The residual stress tended to slightly decrease when 3% of oxygen was
added. Scratch tests were performed to investigate the adhesion between the DLC films and the TiN
intelayer after pretreating the TiN surface with direct hydrogen plasma. The adhesion was enhanced by
adding nitrogen and oxygen to the CH, and H, gas mixture. The adhesion for the 3% nitrogen addition
was better than that for the 13.6% nitrogen addition. The Vicker's hardness of the DLC films was
measured to be 1100 Hyv.
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Fig. 1. PECVD system for DLC thin film deposition.
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Fig. 2. XPS Cls spectra of DLC film for various gas

mixtures (a) CHs+Hx(2.4:1), (b) 13.6% N, (c) 3%N,, and (d)

3%0,.
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Fig. 3. XPS Nis spectra of DLC film for various gas

mixtures (a) 13.6%N;, (b) 3%N., and (c) CH.+H, (2.4:1).
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Fig. 4. Growth of the DLC films for various gas mixtures.
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Fig. 5. Internal stress of DLC film for various gas mixtures.
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Fig. 6. ERD spectra of DLC film for various gas mixtures.
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Fig. 8. Scratch adhesion test results : (a) optical microscope of the scratch channel, (b) AE signal and (c) the optical
photograph of damaged area.
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Fig. 9. Critical load L of DLC film for various gas
mixtures.
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