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Abstract

Project Code : MRG5380131

Project Title : Analysis of Printed Franklin Antennas by Using Bi-Characteristic-

Impedance Transmission Lines

Investigator : Asst.Prof.Dr. Suthasinee Lamultree

E-mail Address : sth.lamultree@gmail.com and suthasineel@asianust.ac.th

Project Period : 2 Years

Abstract:

This project presents an investigation of printed Franklin antenna implemented by
using bi-characteristic-impedance transmission lines (BCITLs). Note that BCITL model
can provide the different characteristic impedances for waves propagating in forward
and reverse directions defined as Z; and Z, respectively, and the corresponding
complex propagation constant for waves propagating in forward and reverse directions
defined as y* and y , respectively. An in-depth analysis of BCITL implemented by
lossy reciprocal periodic structures of transmission lines (TLs) is presented.
Interestingly, it is found that periodic structures can provide both nonnegative (NNCR)
and negative characteristic resistances (NCR). In addition, the magnitude of the voltage
reflection coefficient associated with an equivalent model of lossy periodic structures
terminated with passive loads can be less than or equal to unity for the NNCR case,
and can exceed unity or can be approach infinity for the NCR case. Furthermore, an
alternative derivation based on short-circuited and open-circuited terminations for
determining characteristic impedances and complex propagation constant of equivalent
TLs is also introduced showing that both NNCR and NCR cases with appropriate values
of the complex propagation constant are equivalent in the sense that they yield the
same ABCD parameters of reciprocal lossy unit cells of interest, and this approach
always provides another valid solution compared to the standard ABCD matrix theory.
These sets of solutions can also show both mathematical and physical interpretations.

In this project, the length and number of unit cell of finite periodically TL structures

are varied to determine the proper characteristics. Based on the BCITL theory, Z;,Z;



and y of finite periodic structures can be calculated. Then, the input impedance, the
reflection coefficient, the insertion loss, and attenuation along the TLs are investigated
as well as the radiation pattern of the Franklin antenna. To confirm the validity of theory,
the antenna prototype will be fabricated and measured. In the future, the simulated and

measured results are compared and then discussed.

Keywords : Franklin antenna, Bi-characteristic-impedance transmission lines (BCITLs),

Lossy reciprocal periodic structures of transmission lines



