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Nanoseeond near-IR lasers are commonly used for industrial laser processing. In this paper, we demon-
strate that a 70 pm diameter beam generated from a 5 W, 28 ns, near-IR (1064 nm) Nd:YAG laser can
etch a silicon wafer with a lateral feature size as small ag 1.3 pm. Surprisingly with this laser, micro-
etching can also be achieved on glass, despite the low absorption of this material at this wavelength.
This breakthrough is carried ouf in ambient air by using glass microspheres with diameters between
4 and 40 pm that generate a concentrated beam af their vicinity, 2 phenomenon referred to as a photonic
jet. The roles of parameters such as laser flnence, pulse number, microsphere diameter, and distance
between the microsphere and the sample are discussed. A good correlation has been observed between.
the computed photonic jet intensity distribution and the etched marks' geometry. © 2014 Optical Soci-

ety of America
OCIS codes:

particles; (050.6624) Subwavelength structures.
http/dx.doi.org/10.1364/A0.53.007202

1. Introduction

In the microfabrication field many techniques have
been developed with different advantages. Photo-
lithography, a common tfechnigue, uses chemical
agents and typically shares about 30% of the manu-
facturing cost of an integrated circuit {1]. Some dry
methods, namely, ion beam, electron beam, and
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(220.4000) Microstructure fabrication; (290.4020) Mie theory; (290.5850) Scattering,

near-field optics technologies [2-5], have attracted
a great deal of interest because of many potential
benefits such as the chemical-free manufacturing
environment. These processes have a higher resolu-
tion; however, they have to be conducted in vacuum,
require expensive equipment, and are not adapted to
mass production. Direct laser-etching (or laser-dry-
etching) is another alternative method considered
in this paper. The method is very useful, for example,
for selective removal of thin films [6]. However, due
to the diffraction limit, the traditional laser optical




	peper depan.pdf
	isi 01.pdf
	isi 02.pdf
	isi 03.pdf
	isi 04.pdf
	isi 05.pdf
	isi 06.pdf

