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Abstract - Radio Frequency Identification technology is an identification process. It has received an increasing 
amount of attention in the past few years as an important emerging technology. RFID is one member in the family of 
Automatic Identification and Data Capture (AIDC) technologies and is a fast and reliable means of identifying just 
about any material object automatically. RFID can transform everyday objects into smart objects. In this paper, we 
explore RFID, tags, frequency, applications . In general, the system provides an alternative framework for 
representing smart objects on passive RFID tags. 

I. INTRODUCTION 

Radio Frequency Identification is an automatic identification method, relying on storing and remotely retrieving data 
using devices called RFID tags or transponders. RFID dramatically increases the ability of the organization to 
acquire a vast array of data about the location and properties of any entity that can be physically tagged and 
wirelessly scanned with certain technical limitations.  

Primarily, the two main components involved in Radio Frequency Identification system are the Transponder (tags 
that are attached to the object) and the Interrogator (RFID reader). An RFID tag is an object that can be attached to 
or incorporated into a product, animal, or person for the purpose of identification using radio waves. Communication 
between the RFID reader and tags occurs wirelessly and generally does not require a line of sight between the 
devices. All RFID tags contain at least two parts. One is an integrated circuit for storing and processing the 
information, modulating and demodulating a radio frequency (RF) signal and perhaps other specialized functions. 
The second is an antenna for receiving and transmitting the signal. 

RFID technology uses radio waves to automatically identify physical objects (either living beings or inanimate 
items). RFID tags can be produced in a variety of shapes as per the requirements of the industry. Now a days, 
numerous RFID based applications have appeared, many of which were made possible by the widespread 
availability of low-cost UHF tags, despite their limited on-tag memory. 

A natural approach to dealing with the large quantity of RFID data is to combine RFID with software agent 
technology. An RFID based smart object requires a substantial amount of memory space to store object logic some 
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data. For this, we need some flexible and efficient ways to encode the required agent definitions and corresponding 
object data onto RFID tags.  

In practical, RFID systems the readers are networked to a wider enterprise computer system. The main function of 
an RFID system is to enable tag items or persons to automatically state their identity to other systems wirelessly. 
Advances in RFID technology are dependent on the contributions from many areas such as molecular electronics for 
fabrication, Mathematics and Computer science for data processing, electromagnetic field theory for device 
operations and security and operations research for supply chain management. Like most of today’s technologies 
that are based on cutting-edge research, RFID technology is both very promising and controversial. 

II. RFID FREQUENCY 

Radio waves act as the carriers of data between the reader and transponders. The approach generally adopted for 
RFID communication is to allocate frequencies depending on application. The frequencies are used to cover a wide 
spectrum. 

There are certain frequency types which are as specified as- 

• Low Frequency(LF) 

• High Frequency(HF) 

• Ultra High Frequency(UHF) 

• Microwave Frequency(MF) 
 

A. LOW FREQUENCY(LF) 

Low frequencies are considered between 30  KHz  and 300 KHz. Frequency that is used by RFID systems is 125 
KHz to 134 KHz.  A typical low frequency RFID system operates at 125 KHz or 134.2 KHz. RFID systems 
operating at LF generally use passive tags, have low data transfer rates from the tag to the reader. Active LF tags are 
also available from vendors. The LF range is accepted worldwide. 

B. HIGH FREQUENCY (HF) 

HF ranges from 3 MHz to 30 MHz, with 13.56 MHz being the typical frequency used for HF RFID systems. A 
typical HF RFID system uses passive tags, has a slow data transfer rate from the tag to the reader, and offers fair 
performance in the presence of metals and liquids.  

The next frequency range is called very high frequency (VHF) and lies between 30 and 300MHz.  

C. ULTRA HIGH FREQUENCY (UHF) 

UHF ranges from 300 MHz to 1 GHz. In India, a typical passive UHF RFID system operates at 865-867 MHz. A 
UHF system can use both active and passive tags and has a fast data transfer rate between the tag and the reader but 
perform poorly in the presence of metals and liquids. 

UHF RFID systems have started being deployed widely because of the recent RFID mandates of several large 
private and public enterprises. The UHF range is not accepted worldwide. 

D. MICROWAVE FREQUENCY(MF) 

MF ranges upward from 1 GHz. A typical microwave RFID system operates either at 2.45 GHz or 5.8 GHz.  A MF 
system can use both semi-active and passive tags, has the fastest data transfer rate between the tag and the reader 
and performs very poorly in the presence of metals and liquids.  
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The 2.4 GHz frequency range is called industry, scientific, and medical(ISM) band and is accepted worldwide. 

 

Frequency Range Tag cost Applications 

Low-frequency 
125 - 148 KHz 

3 feet $1+ Pet and ranch animal identification; 
car key locks 

High-frequency 
13.56 MHz 

3 feet $0.50 Library book identification; 
clothing identification; smart cards 

Ultra-high freq 
915 MHz 

25 feet $0.50 Supply chain tracking: 
Box, pallet, container, trailer tracking 

Microwave: 
2.45GHz 

100 feet $25+ Highway toll collection; 
vehicle fleet identification 

  

III.  RFID SYSTEM 

An RFID system is an integrated collection of components that implement an RFID solution. This system consists of 
the following components from an end to end perspective which are specified as –  

• Tag: This is a mandatory component   of any RFID system. 

• Reader: This is also a mandatory component. 

• Reader antenna: This is another  mandatory component. Some current readers available today have built in 
antennas. 

• Controller: This is a mandatory component. However, most of the new generation readers have this 
component built in to them. 

• Sensor, actuator and annunciator: These optional components are needed for external input and output of 
the system. 

• Host and Software System: Theoretically,  an RFID system can function independently without this 
component. Practically, an RFID system is close to worthless without this component. 

• Communication infrastructure: This mandatory component is a collection of both wired and wireless 
network and serial connection and infrastructure needed to connect previously listed components together 
to effectively communicate with each other. 
 

IV.  RFID TAGS 

An RFID tag is a device which is used to store and transmit data to a reader in a contact less manner using radio 
waves. There are various RFID tags which are specified as : 

• Passive 

• Active 

• Semi- active 

• Read Only 

• Write Once, Read Many 

• Read Write 
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A. PASSIVE TAGS 

 This  type of RFID tag does not have an on-board power source, and instead uses the power emitted from the reader 
to energize itself and transmit its stored data to the reader. This tag has a long life and is generally resistant to harsh 
environmental conditions. In this type of tag, a reader always communicates, followed by the tag. The presence of 
readers is mandatory for such a tag to transmit its data.  

A passive tag is typically smaller than an active or semi-active tag. It is also generally cheaper as compared to an 
active or semi-active tag . a passive tag consist of following two main components: 

� Microchip 
� Antenna 

 
B. ACTIVE TAGS 

Active RFID tags have an on-board power source and electronics for performing specialized tasks. These tags uses 
its on-board power supply to transmit its data to a reader. It does not need the reader’s emitted power for data 
transmission. The on-board electronics can contain microprocessors, sensors, and input/output ports powered by the 
on-board power source. 

An active tags consists of the following three main components : 

� Microchip 
� Antenna 
� On-board power supply 

 
C. SEMI-ACTIVE TAGS 

Semi-Active tags have an on-board power source and electronics for performing specialized tasks. The on-board 
power supply provides energy to the tag for its operation. These tags uses the reader’s emitter power for transmitting 
its data. 

A Semi-active tag is also called a battery –assisted tag. The reading distance of a semi-active tag can be 100 feet. 

D. READ ONLY TAGS 

A Read Only tag can be programmed only once in its lifetime. The data can be burned into the tag at the factory 
during the manufacturing stage. The tag manufacturer supplies  the data on the tag, and the tag users typically do not 
have any control over it. This type of tag is good for small applications only, but is impractical for large 
manufacturing or when tag data needs to be customized based on the application. 

E. WRITE ONCE, READ MANY  TAGS 

A WORM tag can be programmed once, which is generally done not by the manufacturer but by the manufacturer 
but by the tag user right at that time when the tag needs to be created.   

A WORM tag is also called field programmable. This type of tag offers a good price to performance ratio with 
reasonable data security, and is the most prevalent type of tag used in business today. 

 

 



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 4, April 2014, Pg: 288- 292 

Preeti Chhabra, IJRIT  292 

 

F. READ WRITE TAGS 

An RW tag can be reprogrammed a large number of times. An RW tag is also called field programmable or 
reprogrammable. This tag typically contains a flash or a FRAM memory device to store its data. 

Data security is a challenge for RW tags. This type of tag is most expensive to produce. RW tags are not widely 
used in today’s applications. 
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