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The Integrated Systems Laboratory at the ETH Zurich performs research in the field of physics-based simula-
tion and modeling for nanoelectronic semiconductor processes and devices. We offer a

PhD-Position

with a MSc degree in Physics, Electrical, or Material Engineering

Scope

The on-going miniaturization in
microelectronics requires mea-
surement techniques that are
capable of analyzing images of
device features with nanometer
dimensions. Scanning electron
microscopy metrology (SEM)
has been the preferred tech-
nique of choice addressing the
major concerns of scanning
speed, non-destructiveness
and minimum heat-dissipation.
Although the limits of conven-
tional SEM metrology have al-
ready been reached, SEM
systems will continue to be em-
ployed for 1D, 2D, and 3D in-
line metrology of devices at the
nanometer scale. In order to
keep pace with the require-
ments set by the International
Technology = Roadmap  for
Semiconductors, a very detai-
led physical understanding and
modelling of SEM signal gen-
eration at the level of funda-
mental particle interactions and
charge transfer is required.

Our approach to the solution
relies on a particle-based
Monte Carlo (MC) simulation
tool used in combination with

SEM experiments. Currently
available MC models are un-
satisfactory in particular due to
the prohibitive computing ex-
pense of present implementa-
tions and the lack of proper
physical modeling of complex
effects that have rendered an
extension to 2D and 3D me-
trology impossible.

This PhD research project aims
to develop models for the inter-
actions of electrons and ions at
very low energies with the main
materials used in micro-elec-
tronics as well as models for
dynamic electrostatic charging
effects arising during irradiation
to be implemented in 3D Monte
Carlo codes for high perform-
ance computing systems. The
tasks of the PhD candidate also
include the design of dedicated
experimental procedures to
calibrate and validate the pro-
posed models.

Requirements

We are seeking for a candidate
holding a MSc degree either in
Physics, Electrical, or Material
Engineering with interest or
experience in interactions of

electron beams with matter, as
well as a general flair for physi-
cal modeling of complex sys-
tems, and experimentation.

We offer an exciting and chal-
lenging position in a dynamic
team of physicists and electrical
engineers and the opportunity
to interact actively with the
major academic and industrial
players in the field. The partici-
pation in international confer-
ences and the publication of
scientific papers are strongly
encouraged. The position will
be remunerated with an appro-
priate salary.

Application

Please, send your written appli-
cation in PDF format, including
copies of degrees and certifi-
cates with the Keyword
“SASEM” to:

ETH Zurich,

Dr. Mauro Ciappa
Integrated Systems
Laboratory, CH-8092 Zurich

or per e-mail to
ciappa@iis.ee.ethz.ch



