
 1

 

 

 

 

 

 

 

 

Title: RFID 

Name: Mullapudi Kalyan Chakravarthy 
Imm Nr: 230410 

Course: E-Business Technology 
Professor: Dr. Eduard Heindl 

Date: 07.05.2008 
 

 

 

 

 

 

 

 

 

 

 

 

 



 2

Declaration 

 

I here by declare that work done in this term paper was based on my own research 

and thoughts. The sources that are used as references are mentioned in every page 

and also at the end of the paper. 

 

       Mullapudi Kalyan Chakravarthy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 3

Table of contents: 

 

 

1. Introduction. 
 1.1. What is RFID? 
 1.2. Radio Frequency. 
 1.3. Advantages of RFID over other Technologies. 

2. RFID System Components. 
2.1. Tags. 
2.2. Readers. 
2.3. RFID Middleware. 

3. Applications of RFID. 
3.1. In Supply chain Management. 
3.2. Application in real-time scenarios. 

       -Wal-Mart 
       - DHL 

4. The Future of RFID. 

5. Limitations of RFID. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 4

1. Introduction: 

 

1.1 What is RFID? 

RFID stands for radio frequency identification. As the term itself denotes that, it 
is a system of identification which uses radio frequency to communicate. The basic 
components of RFID system are the tag and reader. Tag is the device used to identify the 
object which is to be tracked. The device that identifies the Tag and reads the information 
stored on it is called Reader. This information is further carried to a system which acts as 
an interpreter between the reader and applications. This is called RFID middleware. 
Before going into details with RFID, let’s have a brief discussion about Radio frequency 
and the frequency range used by RFID systems. 

 
 

 
 

Fig1.1: An RFID system1. 
 

1.2 Radio Frequency:  

• The radio frequency can be defined as any frequency within 
electromagnetic spectrum associated with radio wave propagation2.   

• Radio frequency is in the range of about 3 kilohertz to about 300,000 
megahertz.  

• Many wireless technologies are based on RF field propagation. 
 

The below table3 shows the eight bands in the radio frequency spectrum.  

                                                 
1 RFID Essentials, Bill Glover & Himanshu Bhatt. 
2 SearchNetworking.com 
3 Searchnetworking.com 
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Title Frequencies Wave length Applications 

Very low frequency 9KHz -30KHz 33 km - 10 km Ear 

Low frequency 30KHz -300KHz 10 km - 1 km  

Medium frequency  300KHz-3MHz 1 km - 100 m  

High frequency 3MHz-30MHz 100 m - 10 m  

Very high frequency 30MHz-300MHz 10 m - 1 m FM, TV 

Ultra high frequency 300MHz-3GHz 1 m - 100 mm mobile 

Super high frequency 3GHz-30GHz 100 mm - 10 mm Satellite TV 

Extra high frequency 30GHz-300GHz 10 mm - 1 mm microwave 

 
RFID systems can also be distinguished by frequency range.  

• Low-frequency (30 KHz to 500 KHz): These systems have short reading ranges 
and lower system costs. These are mostly applicable in security access, tracking 
assets. 

• High-frequency (850 MHz to 950 MHz): These systems have very long reading 
ranges and used for car tracking and automated toll collection applications.  

 
RFID technology is enormously beneficial to everyone who needs to keep track of their 
assets. Retailers use RFID to increase efficiency in their supply chain, improve demand 
planning and to control theft. Pharmaceutical industries use RFID to reduce errors in 
filling prescriptions. Reduction in size and cost of semiconductor components made 
RFID to grow tremendously. Previous the RFID tags and readers were big with large 
antennas. In the recent days developments the tags and readers have been shrinking 
which opened space for many new applications.  

 

1.3 Advantages of RFID over other Technologies
4
: 

They are many technologies to identify objects other than RFID. The barcode is 
the most commonly used computer readable technology, but the reader has some 
limitations. Most important is the source should exactly face the reader with no obstacle 
in between the laser and the bar code. Magnetic strips on credit cards, also must line up 
correctly with the readers. RFID tags provide a mechanism for identifying an item at a 
distance and able to track numerous objects at a time. One cannot add information to a 
barcode after it is printed, whereas some type of RFID tags can be written and rewritten 
many times.  
Some of the benefits of RFID include the following: 

• Alignment is not necessary: While scanning an RFID tag it does not require line 
of sight. This is convenient where you lineup huge amount of goods that are to be 
traced. 

                                                 
4 RFID Essentials, Bill Glover & Himanshu Bhatt. 
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• High inventory speeds: Numerous amounts of assets can be scanned at the same 
time. As a result time factor for manual counting can be cut down.  

• Variety of form factors: As previously mentioned RFID tags and readers are 
available in variety of range both in size and frequency. 

• Data rewritable: Some type of tags can be written and rewritten many times. This 
makes data change simpler.  

 

2. RFID System Components:  

 Figure 2.1 shows the primary components of RFID system used by a retailer.  
 

 
 

Fig 2.1: RFID system components 
 

 The bottom line has a set of tags which represent the tagged products. The store also has 
readers in different locations like shelf’s, counters, exit lanes etc. These readers read the 
tags many times per minute (hundreds and thousands of times). The middleware is 
responsible to configured and managed communication within the readers. The 
applications represent enterprise applications like POS (ERP software’s) which maintains 
the data for the goods incoming and outgoing.  
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2.1 Tags
5
. 

  RFID tag notifies a reader about its presence and identity over some radio 
frequency. To understand the simple scenarios consider the figure 2.2. 

 
 

Fig 2.2: Communication between RFID tags and a reader6. 
 
 In this figure, the RFID reader transmits radio signals at a certain frequency and 
interval (usually hundreds of times every second). The RFID tags that are in the range of 
this reader will spontaneously detect the radio signals which have an inbuilt antenna that 
is capable of listening to these signals. The tags use the energy from the reader’s signal to 
reflect this signal back. Tags use the signal to send information on it, back to the reader.  
 
RFID tags are categorized as active or passive7.  
 

• Active RFID tags are powered by an internal battery and can be rewritten or 
modified. An active tag's memory size varies according to application 
requirements.  Normally these systems operate with up to 1MB of memory.  

 

• Passive RFID tags (Also called Read-only tags) operate without any external 
power source and use the electromagnetic field emitted by the reader. Passive tags 
are much lighter than active tags, less expensive. These tags have shorter read 
ranges than active tags and require a higher-powered reader. 

                                                 
5 RFID Essentials, Bill Glover & Himanshu Bhatt. 
6 RFID Essentials, Bill Glover & Himanshu Bhatt. 
7 http://www.aimglobal.org/technologies/rfid.asp 
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Fig 2.3:  RFID tag 
 

Selecting Tags:  

The following factors are to be considered when selecting tags: 
1. Required read range:  

 The user should consider the read range of the tags based on the application they 
 are using. 

2. Material and packaging: 
 The tags are selected based on the packing and material of the packing. Some 
 materials have different RF characteristics which could impede radio waves. 

3. Cost:  
 The users should consider while selecting the tag. The cost of single tag plays 
 important role in applications like supply chain management. One cannot use 
 expensive tag for worthless assets. 
 

2.2. Readers
8
: 

 RFID readers are used to recognize the presence of nearby RFID tags. An RFID 
reader transmits radio frequency energy via antenna. An antenna in the near by tag picks 
up this energy, and the tag then converts it to electric energy which is used to power the 
semiconductor chip attached to the tag antenna, which stores the tag identity. The tag 
then sends the identity back to the reader.  
 A reader comprises a system called event management. When a reader reads a 
tag, it is said as observation. An observation that differs from the previous observation is 
called an event. The analysis of observations is called event filtering.  Event manager 
defines what kinds of observations are considered events and decide which events are to 
be put in the report or to the external application. 
  

Selecting Readers: 

 The selection of the reader is constrained by the tag you use. For example a 
particular reader is compatible with only certain type of tags but not others. The reader 
should cooperate well with the existing middleware applications, IT applications etc. 
 

 2.3. RFID Middleware: 

                                                 
8 Radio Frequency Identification: Applications and Implications for Consumers. 

Antenna 
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 Installing of the right tags and readers and setup of the antenna is the first step 
involved in the RFID system. In an RFID system, RFID middleware is placed between 
the reader and the enterprise systems. RFID middleware helps to segregate and aggregate 
the vast amount of data before it is sent to the enterprise applications and also capture 
filtered RFID events.  
 

 
 

FIG 2.4: Using RFID middleware 
 

3. Applications of RFID. 

3.1. In Supply chain Management. 

 In the modern supply chain management RFID are the replacement for barcode 
technology:  
 
Limitations of barcodes in Supply chain management:  
Damages:  The barcodes are prone to damage easily as they are placed outside of the 
package. In the warehouse or during distribution there could be the rupture with other 
components which make them difficult to read them.  
 Human Interaction 
Bar codes require human involvement to operate the scanning device that reads the codes 
this introduces human errors and labor costs. Also there is need for close line of sight 
between the scanner and bar code. 
Speed and Scalability:  
Bar codes don’t offer high speed readability as bar codes are read one at a time where as 
the real life requirement is to read hundreds of them one at a time. 
 
Let’s see the benefits of using RFID in the supply chain: 
Inventory management:  

Reader Reader Reader 

RFID 

Middleware 
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• Maintain a real-time view of tagged inventory as it flows through the supply 
chain.  

• Track distinct movement of tagged inventory.  

• Allowing just-in-time practices. 
This results in minimizing the warehouse space without undermining the ease with which 
goods can be moved in and out.  
 
Benefits to Consumers:  
 Supply chain must avoid focusing too closely on the ways RFID tags can be used 
and instead stay focused on how RFID can improve consumer value and address complex 
business issues.  
 
Value innovation in customer services:  

• Compensations paid to the customer of Airline Company are estimated to in 
excess of $100 million annually. Improvements in this area not only reduce the 
cost of compensation payments but also significantly improve customer service. 

• Suggest a matching shirt and tie to a tagged suit selected by the customer can 
bring the innovation in the customer services. 

 
Minimizing errors in delivery: 
 Errors in deliveries or incorrect orders can result in on-shelf out-of-stock 
situations leading to reduced sales and damaged customer relationships. Indeed, for 
organizations relying on the delivery of specific components to fulfill their own order 
schedule, such errors can have a serious impact on customer satisfaction. 
 

 
Fig 3.1: Supply chain flow. 

 

3.2. Application in real-time scenarios. 

Wall-Mart Electronic Product Code (EPC)9:  
In an effort to help improve product availability, wall-mart is working with its suppliers 
by introducing electronic product codes (EPC). It allows locating items from the time 
they are produced until they arrive at wall-mart’s stores. Wall-mart says that EPCs will 
help them to manage inventory more effectively. Their ultimate goal is to continue 
bringing customer’s quality products at much low prices, as well as providing customer 
with a more enjoyable shopping experience. 
 

                                                 
9 http://www.walmart.com 
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 Electronic product code is a coding system like a barcode technology but with a 
RFID tag attached to it. EPC contain only a unique product code and a serial number. 
This information is stored on a RFID tag that can only transmit its data to reader. This 
information is then used to ensure there is a sufficient product available for purchase. 
 
Innovation in transport systems10: 
DHL says that they have improved their services by using RFID system. 

• Increased security of your package and items within your shipment 

• Real time track and trace, which is dynamic, automated and proactive, through 
links to GPS (global positioning system). 

• Automated instantaneous confirmation of receipt, departure, arrival and final 
delivery. 

 
 Nokia and DHL delivered a successful pilot in 2002, proving the potential of an 
RFID tag system coupled with GPS. DHL demonstrated a system with truly global 
potential for the future advantage of all its customers. RFID devices will be incorporated 
into individual Nokia phones, not only allowing control of phones throughout the 
distribution process, but also reducing theft since phones will have a unique identification 
number for tracking. All Nokia shipments will be handed over to DHL from shipment 
processing through to delivery. This will offer innovative solutions to our customers in 
the very near future. 
 

4. The Future of RFID: 

• More development of tags in near future. Can see a tag which powers its own 
communication and may even be capable of communicating with other tags 
without the help of reader. 

• RFID system can be coupled with GPS to track the item directly using a wireless 
application device.  

• Can be used in medical applications for the logistics of blood in blood bank 
centers.  

• Active tags could be available for much low costs. 

• Tag readers could become more advanced which could directly communicate with 
enterprise application. 

 

5. Limitations Of RFID: 

• Radio frequency interference could effect in communication failure between 
reader and tag. 

• The chips do give off a small amount of radiation that could potentially be 
harmful.  There have been no long-term tests that prove it is harmless. 

• With all the advanced technology will always exists a potential for miss use. In 
case of RFID, it can be placed in any items say coat or shoes and can be used as a 
tacking device.  

• Using RFID in passports and employee identification cards might lead to interrupt 
human privacy. 

                                                 
10 www.dhl.com 



 12

References: 
 

-RFID Essentials, Bill Glover & Himanshu Bhatt. 

-Radio Frequency Identification: Applications and Implications for Consumers 

- www.aimglobal.org/technologies/rfid.asp 

- SearchNetworking.com 

- www.rfidjournal.com 

- www.walmart.com 

- www.dhl.com 

 
 

 

http://www.aimglobal.org/technologies/rfid.asp
http://www.rfidjournal.com/
http://www.walmart.com/
http://www.dhl.com/

