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Introduction Micromachining features

In this work, we investigate femtosecond laser micromachining in poly[2-methoxy-5-
(2’-ethylhexy- loxy)-p-phenylene vinylene] (MEH-PPV). MEH-PPV Is a conjugated
polymer with photo- and electro-luminescent properties desirable for fabricating
optoelectronic devices such as organic light-emitting diodes, chemical sensors,
semiconductors and flexible displays.
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To determine the effect of the laser pulse energy on the depth and morphology of the
micromachining, we micromachined a set of lines for pulse energies ranging from
0.07 nJ up to 2.4 nJ. The figure below shows two representative atomic force
micrographs of grooves machined at pulse energies of 0.3 (a) and 2.0 nJ (b).

Experimental Technique a

The MEH-PPV films were micromachined using 130-fs, 800-nm laser pulses from an
oscillator at a 76-MHz repetition rate. The pulses were focused through 0.65-NA
microscope objective onto the sample surface, which was translated at a constant
speed with respect to the laser beam. The speed was maintained by a computer
controlled translation stage.
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As seen In the figure In the left, there are two
e ¢ distinct regimes for the depths of the grooves
as a function of pulse energy. For energies up
to 1 nJ, the groove depths varies from 7 to 30
nm, indicating only slight material removal
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fluorescence microscopy. To evaluate
the optical properties of the samples,
we measured their UV and visible
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We demonstrated here that although photobleaching occurs during the micro-
machining process, for the energy regime up to 1.2 nJ, the optical properties of the
polymer remain unchanged. Our results provide the optimum parameters for fs-laser
micromachining of MEH-PPV for applications in polymeric-based photonic devices.
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