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Abstract 

Radio frequency identification and detection (RFID) 
technology is a wireless communication technology that 
enables users to uniquely identify tagged objects or people. 
RFID is rapidly becoming a cost-effective technology. RFID 
can be supplied as read only or read/write, does not require 
contact or line of sight to operate, can function under a 
variety of environmental conditions, and provides a high 
level of data integrity. Hence in the present work  we  seek  
to  do  comprehensive  studies  on  the  performance  of the 
simulated hardware RFID  system (operated in the range of 
frequency 120-130 MHz). 

1 Introduction 

Radio Frequency Identification (RFID) consisting of a 
reader, tag and wireless channel, is a flexible wireless 
communication technology that is convenient, easy to use, 
and well suited for automatic operation. It combines 
advantages not available with other identification 
technologies. This is in large part due to the efforts of Wal-
Mart and the Department of Defense (DoD) to incorporate 
RFID technology into their supply chains. This drive to 
incorporate RFID technology into their supply chains is 
motivated by the increased shipping, receiving and stocking 
efficiency and the decreased costs of labor, storage, and 
product loss that pallet-level visibility of inventory can 
offer. Wal-Mart and the DoD are, respectively, the world’s 
largest retailer and the world’s largest supply chain operator. 
Due to the combined size of their operations, the RFID 
mandates are spurring growth in the RFID industry and 
bringing this emerging technology into the mainstream. The 
costs of employing RFID are falling as a result of the 
mandates also, as an economy of scale is realized. Lastly, 
the mandates appear to have united the industry behind a 

single technology standard (EPC global’s Electronic Product 
Code standard).  

2 Architecture of an RFID System 

An RFID system is composed of three basic components: a 
tag, a reader, and a host computer. RFID tags contain tiny 
semiconductor chips and miniaturized antennas inside some 
form of packaging. They can be uniquely identified by the 
reader/host pair and, when applied or fastened to an object 
or a person, that object or person can be tracked and 
identified wirelessly. RFID tags come in many forms. For 
example, some look like paper labels and are applied to 
boxes and packaging; others are incorporated into the walls 
of injection molded plastic containers; and still others are 
built into wristbands and worn by people. 

There are many types of RFID tags. Some include miniature 
batteries that are used to power the tag, and these are 
referred to as active tags. Those that don’t include an on-
board battery have power “beamed” to them by the reader 
and are called passive tags. In addition, some tags have 
memories that can be written to and erased, like a computer 
hard disk, while others have memories that can only be read, 
like a CD-ROM; these are referred to as “smart” and read-
only tags, respectively. The cost and performance of tags 
can vary widely depending on which of these features are 
included in their design. 

RFID readers are composed of an antenna and an electronics 
module. The antenna is used for communicating with RFID 
tags wirelessly. The electronics module is most often 
networked to the host computer through cables and relays 
messages between the host computer and all the tags within 
the antenna’s read range. The electronics module also 
performs a number of security functions such as 
encryption/decryption and user authentication, and another 
critical function called anti-collision, which enables one 
reader to communicate with hundreds of tags 
simultaneously. 
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The main feature of RFID technology is its ability to 
identify, locate, track, and monitor people and objects 
without a clear line of sight between the tag and the reader. 
Addressing some or all of these functional capabilities 
ultimately defines the RFID application to be developed in 
every industry, commerce, and service where data needs to 
be collected. 

3 RFID System Modelling for Simulation 

Based on the basic RFID system architecture, we have 
proposed here to develop a system (Fig. 1) complying to the 
standards and also able to be practically realizable. 

 

Figure 1: RFID System Architecture  

The system proposed over here comprised of the blocks 
performing the functions accordingly for integration of the 
total functioning of an RFID system as a whole. The Host 
Computer being implemented over here using the 
Microcontroller serves the basic purpose of establishing a 
communication link between the RFID reader & the 
Computer Database for further task in the Network 
Enterprise system.  

A. Reader 

 

Figure 2: RFID Reader 

The reader comprises of the transmitter stage, the filter stage 
and the data generation stage. All three components when 
properly connected form the successful system as the RFID 
Reader block-set (Fig. 2). The primary function of the 
system on being switched on is to transmit a query to the tag 
and switch back to the receiver mode for reading the tag-id 
being transmitted by the tag. 

The Reader structurally does not directly represent an 
antenna in the circuit design. However the effect created by 
the antenna is served by the equivalent inductor of 1.62mH. 

B. Transmitter stage 

The transmitter basically consists of an R-L-C tank circuit 
(Fig. 3) which is used to shape a 125 kHz square wave to 
sine wave of same frequency. The sine wave is then fed to a 
voltage amplifier cascaded to a half bridge amplifier which 
basically works on the topology of class D power amplifier. 
It amplifies the power of the sine wave sufficient to the 
threshold required for transmission through an antenna. 

 

Figure 3: RLC Tank Circuit 

For building the circuit for half bridge amplifier we have 
used matched transistors 2N3904 and 2N3906 which are 
readily available in laboratory. The wave thus produced is 
transmitted through the antenna which in turn is used to 
excite the tag as well as send a query. 

C. Filter stage 

Before feeding the signal to the filter stage it is first 
demodulated using an envelop detector. The demodulator 
consists of a diode, resistor and capacitor network. Our 
interest basically lies in envelop of the signal as it contains 
all the required information. The demodulator also rectifies 
the signal which makes our work further easier. 
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Figure 4: Filter Stage 

The information signal is then allowed to pass through a 
series of filter. The first two filters used are Twin-T filters. 
Twin-T filters are very useful as a notch filter. Twin-T 
provides a large degree of rejection at a particular frequency. 
This filter can be useful in rejecting unwanted signals that 
are of a particular frequency. In this case filter mostly 
isolates the pass band (10-20 kHz) from all the other 
frequencies while the second Butterworth Low pass Filter 
provides further corrected information.  

After this signal is fed to a TL084CN comparator which 
basically works as a Smith-trigger and converts the 
incoming signal to a square wave. The frequency 
corresponding to the logic 1 and logic 0 are obtained from 
the filter and are fed to the data generation stage. 

D. Data generation 

The actual Tag Id which remains hidden within the square 
waves of 12.5 kHz & 15.625 kHz needs to be deciphered 
efficiently. The Data Generator provides a novel approach 
to this problem solution.  

 

Figure 5: Data Generation 

In order to distinguish the square waves corresponding to 
logic 1 and 0 we are using a decade counter with two sets of 
D flip flops. The comparator output is fed to the clock of 
one of the D flip flop whose input is always kept high so 
that the output obtained is also high across the Q output. 
This Q is fed to the reset of the decade counter. So the 
decade counter gets reset with every rising edge of the 
comparator output. Here the decade counter is basically 
acting as a Johnson counter. If we look at the pin 0 to 9 of 
the counter we are getting a logic 1 after every ten cycles. 
By checking the output across the pin no. 9 we can 
determine whether we are getting logic 0 or 1 as output. The 
output of pin no. 9 is then fed into the second D flip flop 
whose output will correspond to the desired output data 
which we are receiving from the tag. 

E. Tag 

In this case for the simulation of the tag (fig. 6) we have 
used two different frequency values to represent logic 1 or 0 
for the bit-stream containing the information regarding the 
tag id. 

For logic 1:: 12.5 kHz 

For logic 0:: 15.625 kHz 

 

Figure 6: Simulation of Tag 

We are using frequency shift key technique of modulation. 
Further the signals are Amplitude Modulated with a carrier 
wave of high frequency in order to obtain faithful 
transmission over the range. In the simulation we are 
manually selecting whether 1 or 0 is to be sent using a key. 
At one position we select 12.5 kHz and at the other position 
we select 15.625 kHz and correspondingly at the output we 
get either 1 or 0 respectively.  

F. Final circuit 

In the final circuit (Fig. 7) we have attached the reader and 
the tag together. The tag will transmit the tag id and it will 
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be received by the reader. The received data can be seen in 
the oscilloscope. The media for transmission has been fixed 
as the wired path for the time being.  

 

Figure 7: Total RFID Circuit 

4 Experimental Test Results   

The following results were obtained from the simulation of 
the designed system as shown in fig. 8. 

 

Figure 8 (a): Modulated FSK transmitted from Tag to 
Reader 

 

Figure 8 (b): Output of Filter Stage 

 

Figure 8 (c): Comparator Output (fed to Data Generator) 

 

Figure 8 (d): Bit stream containing Tag-id  
(sent from Reader to Host computer) 

The results are obtained by the keying in of a bit-stream 
manually at the Tag. The keyed bit-stream is hence 
transmitted as a Modulated FSK as an AM wave from the 
Tag to the Reader. The Filter stage in the Reader provides 
the filtered signal consisting of either 12.5 kHz or the 
15.625 kHz signals. The Comparator hence serves the 

purpose of shaping this signal from Filter stage to be fed 
appropriately to the Data Generator stage. The output of the 
Data Generator stage contains the appropriate keyed in 
information. 

5. Conclusion 

In brief, the use of RFID technology is expected to grow 
significantly in the next five years, and it is predicted that 
someday RFID tags will be as pervasive as bar codes. 

While bar code tags and bar code systems are much less 
expensive than RFID at present, RFID provides many 
benefits that bar code systems cannot, such as: 
� The ability to both read and write to tags. 
� Higher data rate and larger memory size. 
� The ability to function without a direct line of sight 

between tag and reader. 
� The ability to communicate with more than one tag 

simultaneously. 
� Greater data security (through greater complexity and 

encryption). 
� Greater environmental durability (in the presence of dirt, 

water, etc.) 

RFID technology makes immediate economic sense in areas 
where the cost of failure is great. Homeland security is one 
area where a high premium can be placed on preventing 
problems before they occur. Accordingly, for the 
foreseeable future, developing effective homeland security 
RFID applications will continue to be a stimulus and driver 
in RFID technology development. 
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