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Fabrication of DLC Micro Pattern Roll Mold
by Photolithography Process
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*Department of Nano Fusion Technology, Pusan National University, Busan 46241, Korea
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Abstract Recent mold industry uses many roll-to-roll processes that can produce high production speed and
precision machining and automation process. In the circular cylinder mold, however, patterns of less than 10 pm
are difficult to manufacture and maintain. In this study, we fabricated a circular cylindrical mold with a DLC thin
film which have high hardness, low coefficient of friction and high releasability by using lithography and lift-off pro-
cess. The height, line width, and pitch of the fabricated DLC macro pattern are 3.1 um, 9.1 um and 20.2 um,
respectively. The pattern size is finer than the current applied to the aluminum cylinder type, and this shows the

possibility of practical use of DLC micro pattern roll mold.
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Fig. 1. Polishing & DLC Coating on aluminium cylinder.

Table 1. Experimental condition for DLC coating

Parameter Conditions
RF Power (W) 500
Working pressure (mTorr) 10
HMDSO flow rate (sccm) 5
Ar + C,H, flow rate (sccm) 2:70
Deposition time (min) 30
DLC Thickness (um) 3
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Fig. 2. Schematic diagram of DLC patterning process on Roll Mold.

Fig. 3. 2D Image of PR pattern.
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Fig. 4. 3D Image of PR pattern.
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Fig. 5. Measurement of PR pattern.
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Fig. 6. 2D Image of DLC pattern.

Fig. 7. 3D Image of DLC pattern.
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Fig. 8. Measurement results of DLC pattern.
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Table 2. Measurement results of DLC pattern

DLC pattern size (um)
Line (L) 9.1
Pitch (P) 20.2
Height (H) 3.1
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Fig. 9. Raman spectrum of DLC film.
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Fig. 10. Vickers hardness of DLC film.
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Fig. 11. Friction coefficient of DLC film.
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