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INTRODUCTION

Radio-Frequency Identification (RFID) is of 
interest for specialists in transport, logistics and 
other related areas where the identification of 
object is very important and must be carried out 
as soon as possible.

The significant advantage of all types of RFID 
systems is the noncontact matter of their operation 
and non-line-of-sight nature of the technology. 

Tags can be read through a variety of substances, 
where barcodes or other technologies of optical 
reading would be useless. Though it is a cheaper 
technology, RFID has become indispensable for 
a wide range of automated data collection and 
identification applications that would not be pos-
sible otherwise.

Any RFID system consists of basic unit and 
mobile unit (tag or transponder), which position 
and unique code must be identified (Sharpe, 
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1995). The terms “basic” and “mobile” were as-
sumed conditionally (the tag may be immobile 
but the seeking device (basic unit) mobile). The 
basic unit, in turn, consists of transceiver with the 
decoder and antenna.

The antenna emits signals to activate the tag 
and read and write the data to it. Antennas are 
available in a variety of shapes and sizes; they 
can be placed in a door frame to receive the tag 
data from people or things passing through the 
door or it can be mounted on an interstate toll 
plaza to monitor the traffic on the highway. The 
electromagnetic field produced by the antenna 
must constantly take place while multiple tags are 
expected continuously. If constant interrogation is 
not required, the field can be activated by a sen-
sor device. The antenna is packaged often with 
the transceiver and decoder to become a reader 
(so-called interrogator).

RFID tags are categorized as either active or 
passive. Active RFID tags are powered by an in-
ternal battery and are typically read/written, i.e., 
tag data can be rewritten and/or modified. The 
battery-supplied power of an active tag generally 
gives it a longer reading range. The shortcomings 
of such solution are greater size, greater cost and 
the limited operational life.

Passive RFID tags operate without a sepa-
rate external power source and obtain operating 
power, generated from the reader. Passive tags 
are consequently much lighter than active tags, 
less expensive, and offer a virtually unlimited 
operational lifetime. The shortcoming is that they 
have shorter reading ranges than active tags and 
require a higher output power of reader.

In the chapter we will discuss active tags only, 
as the operation range of RFID system is of main 
interest. Furthermore, several transponders can 
be located within the system service area and the 
interrogator must recognize each.

UNDERSTANDING OF PROBLEMS 
OF CONVENTIONAL RFID SYSTEMS

Harmonic RFID System

Functioning of the RFID system assumes a sending 
of a probing pulse with the help of transceiver of 
basic unit which activates a transponder, estab-
lished on the object. Transponder replies by the 
reciprocal radio-frequency pulse modulated by 
a unique identification code. The use of passive 
transponder represents the greater interest for 
consumers, as its power supplying is carried out 
due to the energy of a signal of basic unit within 
the communication time. Under clear reasons the 
link of such system should be duplex. Due to the 
increased power of such communication link, 
there is an opportunity in this case to send several 
commands to transponder and to organize, thus, 
any necessary exchange protocol.

The organization of duplex channel involves 
the engineers in complicated design of transponder 
and increases its cost. In practice there are widely 
used so-called harmonic RFID systems (Colpitts 
et al, 2004) and (Vanjari et al, 2007) in which 
the transceiver of the interrogator sends initial 
signal on one radio frequency, and transponder 
responds on frequency, which is multiple to the 
initial one. As a rule, frequency rate is equal to 
two. Such approach satisfies the main principle 
of duplex communication. On the other hand the 
doubling of frequency allows us to use the same 
known antenna for reception and radiation. Mul-
tiplication of frequency of the transceiver can be 
achieved by the elementary technical solution, 
for example by connection to the terminal of the 
transponder’s antenna of Shottki diodes, as it is 
shown on Figure1 a.

Besides the multiplication of interrogator 
signal frequency, they make its rectifying for 
transponder modulator feeding. Obviously, the 
energy of signal, which is received from inter-
rogator and rectified, is weak, and this signal must 
be presented during entire communication session. 
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