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Micromachining for plastic mold steel using DPSS UV laser and wet etching
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Abstract

This paper describes the method for the fabrication of micro dot array on a plastic mold steel using
DPSS (diode pumped solid-states) UV laser and wet etching process. We suggest the process of the
ablation of a photoresist (PR) coated on plastic mold steel and wet etching process using solutions of
various concentrations of FeCl;, HNO; in water as etchant. This method makes it possible to fabricate
metallic roller mold because the microstructures are directly fabricated on the metal surface. In the range
of operating conditions studied, 17 zI laser pulse energy and 50 ms laser exposure time, an etchant
containing 40wt% FeCls, 5wt% HNO; and etch time for 45 s gave the 10 ym of micro dot pattern on

plastic mold steel.
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Fig. 1 Experimental set-up for laser ablation.

Table 1 Specifications of Laser and stage system

Specification
Q-switched DPSS UV
Type Laser
(Coherent. Co.)
Laser Wavelength 355 nm
Average power 1.5 W at 15 kHz
mode TEMgo
Object lens 20x, NA 0.4
Resolution of X, 05
Y axis <
Stage -
Resolution of Z 1.25
axis -4
PMAC
Controller (DELTA TAU)
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Fig. 2 Fabrication schematic diagram of micro lens
array on plastic mold steel.
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Fig. 3 SEM image of direct laser ablated metal surface.
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Fig. 4 SEM image of photoresist pattern on metal
substrate.
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Fig. 5 SEM image of wet etched surface (a) before and
(b) after photoresist strip.

Fig. 6 SEM image of wet etched metal substrate after
HMDS treatment.
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W; = initial width of PR opening on metal
W; = final width of etched pattem at the top
D = depth

Fig. 7 Schematic of etched metal.
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Fig. 8 SEM image at different parameters ; (a)
exposure time, (b) ctch time, (¢) concentration
of FeCls and (d) HNOs.
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Fig. 9 SEM image of micro dot array patterned
plastic mold steel.
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