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Abstract Direct use of negative ions for modification of materials has opened new research such as charging-free ion
implantation and new materials syntheses by pure kinetic bonding reactions. For these purpeses, a new solid-state ce-
sium ion source has been developed in the laboratory scale.

in this paper, diamend like carbon{DLC) films were prepared on silicon wafer by a negative cesium ion gun. This
system does not need any gas in the chamber; deposition occurs under high vacuum. The ion source has good control of
the C~ beam energy(from 80 to 150eV). The result of Raman spectrophotometer shows that the degree of diamond-
like character in the films, sp® fraction, increased as ion beam energy increases. The nanoindentation hardness of the
films alsc increases from 7 to 14 GPa as a function of beam energy. DLC films showed ultra-smooth surface(Ra~14)
and an impurity-free quality.
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Fig. 1. A schematic diagram of the negative ion beam sputter
(NIBS) system.
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Fig. 2. A plot of hardness versus indentation displacement for
CSM teat on DLC thin films with various beam energy.
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Fig. 3. A plot of elastic modulus versus indentation displace-
ment for CSM test on DLC thin films with various beam ener-
gy.
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Fig. 4. Raman spectra of DLC thin films with various beam energy.

Fig. 5. AFM 3-dimensional image of DL.C thin film {a) 80eV, (b) 100eV. (c) 150eV, {d} 200eV

Table 1. Characteristic parameters of Gaussian line shape analysis of Raman spectra.

G-line D-line o

position(cn™') | Line width{en) | position{fen™"} | Line width(cn™") o

80eV 1530 114 1445 421 2.93
100eV 1534 13t 1397 371 159
150eV 1537 131 1424 320 1.48
200eV 1542 120 1431 338 1.99
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2RAZe ’AAGTE At AL Holoh, 2 o)z 4] Cs
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150eV 2 Z7A171H v R e A e S7hstv
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Fig. 6. A plot of RMS roughness versus beam energy.
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Fig. 7. Depth profile of DLC thin films deposited at beam ener-
gy of 150eV.
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