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ABSTRACT

Recent innovations in the region of nanofabrication have created a distinctive prospect for
manufacturing structures in the nm range. The available span can be used to fabricate novel
electronic, optical, magnetic, mechanical, and chemical/biological devices with applications
ranging from sensors to computation and control. In this paper, introduction to major
nanofabrication techniques currently used to fabricate structures from the nm to several hundred
nm range will be discussed specially for Cantilever fabrication. The main focus will be on the
most important and widely used techniques and will not discuss specialized methods.
Microelectronic devices and information technologies have improved and will continue to
improve as a result of large-scale, commercial implementation of nanofabrication. The
motivation for these improvements is to increase the density of components, lower their cost, and
increase their performance per device and per integrated circuit.
______________________________________________________________________________
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INTRODUCTION
Methods used to produce nanoscale structures and nanostructured materials are generally
characterized as ‘top-down’ and ‘bottom-up’. The top-down approach uses a variety of methods
of lithography to pattern nanoscale structures. This approach includes serial and parallel
techniques for patterning saspect typically in two-dimensions (2D) over length scales
approximately 4 orders of magnitude larger (in linear dimension) than an individual structure.
The bottom-up approach uses relations between molecules or colloidal particles to gather
discrete nanoscale structures in two and three dimensions. [a]

Most nanofabrication methods have their roots in the standard fabrication methods developed for
the semiconductor industry. Therefore, a clear understanding of these techniques is compulsory
for anyone starting to embark on a research and expansion path in the nano area. Some of these
techniques such as thin-film deposition and etching are common between the nano and very
large-scale integration (VLSI) microchip fabrication families. [b]
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LITHOGRAPHY TECHNIQUE

It is the technique used to transfer a computer-generated pattern onto a substrate (silicon, glass,
GaAs, etc.). This pattern is subsequently used to etch an underlying thin film (oxide, nitride, etc.)
for various purposes (doping, etching, etc.). Although photolithography, i. e., lithography using
an ultraviolet (UV) light source, is by far the most widely used lithography technique in the
microelectronic fabrication, electron-beam (e-beam) and x-ray lithography are two other
alternatives which have attracted considerable attention in the MEMS and nanofabrication areas.
We will discuss photolithography in this section and postpone discussion of e-beam and x-ray
techniques to subsequent sections dealing with MEMS and nanofabrication. Two different kinds
of photoresist are available: positive and negative. With positive resist, UV-exposed areas will be
dissolved in the subsequent development stage, whereas with negative photoresist, the exposed
areas will remain intact after UV development. Due to its better performance with regard to
process control in small geometries, positive resist is the most extensively used in the VLSI
processes. After spinning the photoresist onto the wafer, the substrate is soft-baked (5–30 min at
60–100 ◦ C) in order to remove the solvents from the resist and improve adhesion. Subsequently,
the mask is aligned to the wafer and the photoresist is exposed to a UV source.

Figure-1: Lithography process flow.

THIN FILM DEPOSITION TECHNIQUE

Thin-film deposition and doping are extensively used in micro/nanofabrication technologies.
Most fabricated micro/nanostructures contain materials other than that of the substrate, which are
obtained by various deposition techniques or by modification of the substrate. Following is a list
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of a few typical applications for the deposited and/or doped materials used in nanofabrication,
which gives an idea of the required properties:

 Mechanical structure

 Electrical isolation

 Electrical connection

 Sensing or actuating

 Mask for etching and doping

 Support or mold during deposition of other materials (sacrificial materials)

 Passivation

Most of the deposited thin films have properties different from those of their corresponding bulk
forms (for example, metals shows higher resistivities in thin-film form). In addition, the
techniques utilized to deposit these materials have a great impact on their final properties. For
instance, internal stress (compressive or tensile) in a film is strongly process dependent.
Excessive stress may crack or detach the film from the substrate and therefore must be
minimized, although it may also be useful for certain applications. Adhesion is another important
issue that needs to be taken into ac-count when depositing thin films. In some cases such as the
deposition of noble metals (e.g., gold) an inter-mediate layer (chromium or titanium) may be
needed to improve adhesion. Finally, step coverage and con-formality are two properties that can
also influence the choice of one or another deposition technique. Figure 2 illustrates these
concepts.

.

Figure-2: Step coverage and conformality: (a) poor step coverage, (b) good step
coverage, (c) nonconformal layer, and (d) conformal layer.

CANTILIVER

Thin and short cantilevers possess both a low force constant and a high resonance frequency,
thus are highly desirable for atomic force microscope (AFM) imaging and force measurement. In
this work, small silicon (Si) cantilevers integrating with a Si tip were fabricated from silicon-on-
oxide (SOI) wafers that were used for reducing the variation of thickness of the cantilevers. Our
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fabrication process provided SOI chips containing 40 silicon cantilevers integrating with an
ultra-sharp Si tip. We showed that the resolution of images obtained with these tips was much
higher than those obtained with the commercial tips, while the force constants were much less,
that is, more suitable for imaging soft samples. The availability of such SOI chips greatly
facilitates large scale modification of the surfaces of the silicon cantilever tips with a monolayer
of oligo(ethylene glycol) derivatives that resist the non-specific interactions with proteins,
rendering them most suitable for imaging and measurement of biological samples. [c]

DESIGN

The design steps are as follows

Figure-3: Cantilever fabrication steps

The fabrication starts with wet etch which is RCA cleaning. After that diffusion will take place.
In this case LPCVD that is Low Pressure Chemical Vapor Deposition technique has been used.
Here Silicon Nitride deposition has been done. After a successful thickness measurement
lithography will start. Here optical lithography has been done for pattern definition. After that
dry etching process will start to etch the Silicon nitride. Then a different recipe has been used to
etch the silicon. After that photoresist has been removed using dry etching technique.
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Figure-4: Cantilever

Figure-5: Fabricated Cantilever

CONCLUSION

This paper has showed the process of fabrication of cantilever for Atomic Force Microscope.
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