
8/2/2021 Electrical Characterization of Material Thickness Based on Free Space Method Using Patch Antennas-Web of Science Core Collection

https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/full-record/WOS:000657265000008 1/3

Skip navigation menu

SearchResultsElectrical Characterizatio...

Electrical Characterization of Material Thickness Based on Free Space Method
Using Patch Antennas

By: Malek, NA (Malek, Norun Abdul) ; Saidin, N (Saidin, Norazlina) ; Ali, K (Ali, Khamis) ;
Abidin, ZZ (Abidin, Zuhairiah Zainal) ; Hakim, A (Hakim, Abdullah) ;
Mohamad, SY (Mohamad, Sarah Yasmin) 
Edited by: Jamaluddin, MH (Jamaluddin, MH) ; Pasya I (Pasya, I) ; Seman, FC (Seman, FC)
2020 IEEE INTERNATIONAL RF AND MICROWAVE CONFERENCE (RFM)
Book Series: IEEE International RF and Microwave Conference
DOI: 10.1109/RFM50841.2020.9344736
Published: 2020
Document Type: Proceedings Paper

Conference
Meeting: IEEE International RF and Microwave Conference (RFM)
Location: Kuala Lumpur, MALAYSIA
Date: DEC 14-16, 2020
Sponsors: IEEE; IEEE Malaysia AP MTT S EMC Soc Joint Chapter

Keywords
Author Keywords: RF sensor; slotted patch antenna; permittivity; permeability; Nicolson-Ross-Weir
(NRW) 

Author Information
Corresponding Address: Malek, Norun Abdul (corresponding author)

Int Islamic Univ Malaysia, Elect & Comp Engn Dept, Microwave Commun & Informat Syst Engn Res
Grp, Kuala Lumpur 53100, Malaysia
Addresses:

1 Int Islamic Univ Malaysia, Elect & Comp Engn Dept, Microwave Commun & Informat Syst Engn
Res Grp, Kuala Lumpur 53100, Malaysia

2 Univ Tun Hussein Onn Malaysia UTHM, Fac Elect & Elect Engn, Res Ctr Appl Electromagnet, Parit
Raja, Malaysia

E-mail Addresses: norun@iium.edu.my

Categories/Classification
Research Areas: Engineering

Funding

View funding text

Journal information

Citation Network

In Web of Science Core Collection

0
Citations

 Create citation alert

Cited References

14
View Related Records

You may also like...

Aydemir, ME;
PERFORMANCE OF SOME OPTIMIZATION
METHODS FOR PATCH ANTENNA PROBLEMS
JOURNAL OF THE FACULTY OF ENGINEERING
AND ARCHITECTURE OF GAZI UNIVERSITY

Mussa, U; Rahim, MKA; Hamid, MA;
Circular Polarized Textile antenna at 2.4 GHz
2016 INTERNATIONAL SYMPOSIUM ON
ANTENNAS AND PROPAGATION (ISAP)

Li, QF; Chen, YJ; Harris, VG; et al.
A Position-Independent Approach to Accurate
Measurement of Broadband Electromagnetic
Constitutive Parameters of Magnetodielectric
Materials
IEEE TRANSACTIONS ON MICROWAVE THEORY
AND TECHNIQUES

Nivetha, J; Kanthamani, S;
Ultra Wideband Band Pass Filter For Satellite
Applications
PROCEEDINGS OF 2016 ONLINE
INTERNATIONAL CONFERENCE ON GREEN
ENGINEERING AND TECHNOLOGIES (IC-GET)

Oliaei, M; Sadeghzadeh, RA; Ekhtiar, YMB;
Small Size Dropping Cross Dipole Antenna with
Isoflux Pattern in C Band for LEO Satellites
2015 LOUGHBOROUGH ANTENNAS &
PROPAGATION CONFERENCE (LAPC)

See all

Use in Web of Science

Web of Science Usage Count

0 0
Last 180 Days Since 2013

English Products

Search Marked List History Alerts Sign In Register

1 1 1
2 1

1

Abstract
This paper investigates electrical characterization (such as permittivity and permeability) of materials
using the free space method. The technique employs a simulation design using full wave so�ware CST
consisted of two slotted patch antennas at 2.4 GHz and a slab of FR4 that has been placed in between of
the antennas. The S parameters (S-11 and S-21) were extracted from simulation and the electrical
characteristics of FR4 were calculated using Nicolson-Ross-Weir (NRW) and Smith methods. It comes to
the knowledge that the NRW technique has limitation in terms of material thickness which affects the
value of permittivity and permeability of materials. Thus, a comparison has been made between these
two methods by varying the material thickness of FR4 versus its permittivity and permeability. The
thickness was varied from 5mm to 60mm It was observed that these two techniques produce similar
values of permittivity and permeability when the thickness has been varied up to 50 mm but differs
when it was greater than 50 mm On top of that, this paper also investigates the slotted patch antenna
as a potential of RF sensor to investigate the unknown materials at 2.4 GHz.
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