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Anukool Noymai 2009: Direction Adjustable Antenna for UHF RFID Reader.
Master of Engineering (Electrical Engineering), Major Field: Electrical Engineering,
Department of Electrical Engineering. Thesis Advisor: Assistant Professor

Denchai Worasawate, Ph.D. 115 pages.

This thesis presents the development of the array antenna for UHF RFID reader for the
steel industry. To reduce the size of the array antenna, a high dielectric material is chosen for
the antenna. In this thesis, the PMMA (Polymethylmethacrylate) is utilized as the antenna

material.

The development of the array antenna was initially done with simulation software to
determine the properties of the antenna such as S, , VSWR (Voltage standing wave ratio) and
radiation pattern. At first, the simulation was conducted on a single element of the array
antenna, and then the simulation on all 4-element array antenna was done. When the results of
the simulation meet the requirements, the array antenna is constructed. The Butler matrix circuit

is used to control power transmission and phase of each element in the array antenna.

The frabicated array antenna is tested. The measured maximum gain is 9.27 dBi in one
of the patterns. The measured gain is lower than the simulated one of 12.26 dBi because of the
loss of the devices used to construct the Butler matrix. The measured loss of the matrix is 2.99
dB. If the loss of the matrix were included in the simulation, the measured gain is comparable to

the simulated one.

Student’s signature Thesis Advisor’s signature
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M1 1 1WTeuneuaI§IUTEnIN ISO/IEC 1ag EPC

ISO/IEC EPC
Technology Part 2 - <135 kHz Class I-V

Part3 - 13.56 MHz Class 0/Class I:

Part 4 - 2450 MHz Class II tags:

Part 6 - 860 - 960 MHz  Class III tags:

Part 7 - 433.92 MHz Class IV tags:

(active) Class V tags :
Data protocol  ISO/IEC 15418 - EPC

Testing

Application Identifiers &
Data Identifiers
ISO/IEC 15434 - Syntax
ISO/IEC 15459 -
Transport License Plate
ISO/IEC 15961 - Data
Protocol: Application
Interface

ISO/IEC 15962 - Data
Protocol: Data Encoding
Rules and Logical
Memory Functions
ISO/IEC 18047 - RFID

device conformance test

methods

Class 0 - 64 bits

Class 1 - 96 bits

Class 1 G2 - 128/256 bits
Class 2 - Class 1 with
larger memory and
read/write

Class 3 - Class 2 with
sensors (semi-passive)

Class 4 — passive tags
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A. §1UAMAFID (Ultra High Frequency: UHF) 433/868/915 11150 (MHz)

A 6manwd luTasvl (Microwave frequency) 2.45/5.8 PnzIdsad (GHz)
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