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abstract

ABSTRACT

With the continuous development of modern science and technology,
microwave wave technology has played an important role in industry, in
communication, aerospace, biology, medicine and other aspects are widely used. The
emergence of new materials requires for better measurement methods and theory,
which put forward a higher demand for material properties measurement in the
microwave range, for the development in the microwave engineering applications and
materials science, Therefore, the investigation of the microwave electromagnetic
parameters of the material measurement technology has become a hot topic.

In this paper,we study the relative complex permeability of nanometer-scale
magnetic films measured by short-circuit microstrip method. By analyzing the
difference compared with the traditional complex permeability measurement method,
the use of reflective short-circuit microstrip method is proposed for the measurement
of nano-magnetic thin film materials. Firstly, the formula of measuring the complex
permeability is deduced from the traditional transmission / reflection theory. Then, the
simulation model is established by using the common electromagnetic simulation
software CST, and the simulation results are carried out by setting the properties of
the opposite materials. Finally, the self-made short-circuit microstrip measuring
fixture is used the vector network analyzer E8362B and the computer. The automatic
measurement platform from 0.1GHz to 6GHz is programmed by using VEE graphic
design software. By measuring a series of nano-magnetic film samples, And the
measurement data are systematically compared and analyzed, and the precautions
involved in the test process are analyzed in detail.

The complex dielectric constant of dielectric materials is measured by using
the coaxial transmission line theory. The theoretical formula of measuring the
complex permittivity is deduced by the classical transmission line theory. A complex
dielectric constant is measured by a special-shaped coaxial transmission fixture, and a

three-dimensional model of the electromagnetic simulation software HFSS is used to



abstract

simulate the physical model. At the same time, different field structure to optimize the
comparison, in order to improve the measurement accuracy. We have built a set of
special-shaped coaxial transmission measurement fixture, using of vector network
analyzer and computer to build a automatic measurement platform from 1GHz to
6GHz frequency, and measured complex dielectric constant of the standard
polytetrafluoroethylene sample, compared with Theoretical values, the results are
correct. And we analyze the deficiencies in high frequency.

Key Words: short-circuit microstrip method, complex permeability, coaxial

transmission line, complex permittivity, nano-magnetic thin film
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