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2 Document Definition   
This document is designed to introduce readers to the vendors and terminology in the RFID 
(Radio Frequency IDentification) market. It is intended to act as a guide to new users and a 
reference point for users of all ranges of experience.   

2.1 Version History   

Version 1 First customer release   
Version 2 Addition of IDTechEx review of ten year growth added to futures section   
Version 3 New role for EPC Global   
Version 4 Update on paper batteries   
Version 5 EPC 2 standards and implementation update   
Version 6 New ETSI standards for Europe  
Version 7 RFSAW technology 
Version 8 Overall update and Animal ID Sections 
Version 9 Customised for FDF Infonet 
Version 10 Addition of Tag to TagÊ Technology 

2.2 Author / Distributor 

Keir Consultants is an independent company specialising in IT Consultancy.   
The information contained in this document has been gathered from many public sources and 
the author has not knowingly infringed any company or individual copyright or confidentiality.   
To contact the author follow this link Contact information   

2.3 Copyright   

This document is copyright of and property of Keir Consultants Ltd. All rights reserved.   

2.4  Format   

This document is distributed using Adobe Acrobat. You will need Acrobat Reader to view it.   
This is available free from Adobe USA www.adobe.com         UK www.adobe.co.uk 
Simply download the latest version of the file and it will install on your computer.   

2.5 To print the document   

To print the document simply use the ñfile/printò option in Acrobat   

2.6 To save the document   

To save the document to your local disk, use ñfile/save asò in Acrobat   
  
How to find things in this document   

2.7 Bookmarks   

This document is created with Acrobat and has been designed so that is opens with bookmarks 
on the left-hand panel.   
Click on the bookmark to go to that section.   

2.8 Find   

In addition, you can search for text strings using the binocular icon   on the toolbar   
Hit the icon and then enter the text you want to find. Hit OK and Acrobat will take you to the first 
occurrence and highlight it. Ctrl-G takes you to the next.   
 

file:///C:/Users/Chris/Documents/Keir/RFID/www.adobe.com
file:///C:/Users/Chris/Documents/Keir/RFID/www.adobe.co.uk


3 RFID Market Overview   
RFID is short for Radio Frequency Identification. The technology has been around and used for 
well over three decades.   

3.1 Technology Overview   

The core technology used in RFID is the transponder or TRANSmitter/resPONDER.   
This is a radio device, which consists of a chip with memory and an antenna, usually encased in 
some sort of enclosure. The generic colloquial name for these devices is a tag.   
  

   
Fig 1 RFID Reader / Tag Schematic  

  
Tags come in different guises from different chip manufacturers. There are currently three 
generations of ñstandardò tag ï low frequency, high frequency and ultra high frequency. These 
correlate roughly to the age of the technology. Low frequency tags are the oldest, UHF are the 
latest.  A new generation of ñchiplessò tags (RFSAW) was introduced in 2006, but has yet to 
make a significant mark. 
  
As a tag comes into range of a reader, the antenna picks up a signal, and a conversation starts 
with the reader. Data is exchanged identifying the tag to the reader. The reader then 
communicates with a computer software application which decides what to do with the data, and 
whether additional processes can be undertaken, to send and/or receive data from the device.   
  
The range of read, the speed of transfer and the amount of data that can be transferred increase 
with the generations of tag.   
  
To help in the early days, some tags were powered by an on board battery. These are called 
active tags. They have the advantage that they can initiate a conversation with a reader on their 
own, and have a longer range. They are however significantly more expensive and larger than 
non powered tags. They also have a finite life. The life is controlled by the battery chosen, the 
range and the number of reads.   
  
Non powered tags are known as passive tags, and are activated by receiving a signal. This 
takes milliseconds. Passive tags have a life which is so long as to be regarded as infinite.   
  
There are several types of tag, according to whether you want to identify the tag, update the tag 
and how much data you want to record on the tag.   
At the lowest level are read only tags, which can simply be identified and data read from them.   
Read/write tags allow data to be sent backwards and forwards. The amount and speed varies 
with chip vendor, technology age and memory  
  
The tags are based upon chips, which have become smaller and smaller, and yet more 



powerful.   
.   

  
Fig 2 Hitachi µ (mu) chip with grains of rice 

The latest generation chips are extremely small (0.4 mm x 0.4 mm including a built in antenna). 
These are so small that they are being considered for use inbuilt to banknotes.   
 

3.2 Crucial Role of Software   

All tags require some sort of software to be used in their use or deployment.   
At the lowest level, chip and reader manufacturers supply firmware to read data.   
Some reader vendors now provide multi ï protocol readers which can read different tags from 
different manufacturers.   
Standards will play a vital role in making tags universally useable, and it is recommended 
readers of this article become familiar with the emerging standards.   
Some vendors supply off the shelf packages for use with their hardware. For simple applications 
that rarely change these are adequate, and can form the basis of a cost effective solution.   
More sophisticated or customised usage will require the services of a systems integrator, who 
will link the tags with the readers, transfer information to/from existing or new applications on the 
corporate computer systems.   
There may also be a requirement to interface software and/or hardware to other equipment such 
as monitors, conveyors, process control equipment etc.   
This generation of technology requires a specific type of systems integrator if RFID projects are 
to succeed. Users or potential users must ensure that vendors used have the appropriate skills, 
bearing in mind that some new RFID technologies require additional ñleading edgeò skills such 
as product engineering, antenna design, reader customisation, incorporation into conveyors and 
shop floor devices etc.   
It is strongly recommended that potential users devise a series of questions for their potential 
vendors to determine which of the necessary skills they have or can get access to.   

3.3 Existing Markets   

Most existing RFID markets have arisen from the older generation low and high frequency tags.   
The principal markets thus far have been   

Security/Access Control,   
Asset Management,   
Transportation,   
Supply Chain Management,   
Point of Sale,   
Rental Item Tracking,   
Automatic/Electronic Toll Collection,   
Automobile Immobilization,   
Baggage Handling,   
Animal Tracking, and   
Real-Time Location Systems   

These will continue to expand and new markets will arise from the new UHF and future 



generation RFID technologies.   
  
The problems that the new technologies address are   

Read range   
Speed of read   
Ability to read and write   
Amount of data stored   
The ability to read multiple items at once   

As well as the normal commercial factors ï cost of tags, readers etc.   
The final limit has been application software.   
All RFID systems need software and computers.   
Because of the relatively narrow markets there are hardly any (some would say no) off the shelf 
methods of RFID enabling existing commercial systems. This will change.   
As the market expands, capable systems integrators from other sectors will see the opportunity 
and present the market with new applications that have the characteristics of other ñcommercialò 
applications.   
They will set new levels (for this market) of function and price /performance.   
In the meantime, the key element for a prospective RFID user is the choice of partners in the 
project.   

3.4 Benefits of RFID   

The main benefits of RFID have always been   
 Å Automatic data capture   
 Å Reduces re-keying of data   
 Å Less errors   
 Å More efficient   
 Å Reduces process time in any process flow   
 Å Reduces inventory   
 Å Automatic location of item   
 Å Automatic linking to next process in chain   
 Å Better data availability to   

 o Customers   
 o Employees   
 o Partners / Vendors   

 Å Etc etc  
 All of these can lead to cost reductions.   

  
Active Systems Integrators have cost models which can predict savings based on customer 
specific data entered into the model. It is recommended that potential users use these to help 
determine viability of projects, rather than try and make their own models.   

3.5 Potential Markets   

The predicted growth for RFID is truly colossal.   
Most market analysts predict a quantum change ï the only difference is by how much the market 
will grow.   
As the technology addresses the issues outlined in the section above, a whole new range of 
markets and applications will arise.   
This will cover a wide range of markets, with major vendors addressing the larger more obvious 
markets, and niche vendors addressing specialist or niche requirements.  
In just one target market ï retail ï growth was predicted to grow to more than 45 BILLION tags 
per year by 2009. This became reality.  



   
Fig 3 Retail growth prediction 

To date there have been over 2 billion chipped tags sold cumulatively, this includes 500 million 
active tags. However the world of RFID is about to see a massive rise in the sale of tags ï 
research by IDTechEx reveals the global RFID market will be worth $6 billion, and will still be 
growing fast ï they examined the driving applications for high value use of RFID over the next 
ten years.   

Application   Potential 
Volume   

Notes   

National ID ï
Contactless 
SmartCards   

Italy ï 50 million   

U.K. ï 58 million   

India ï 600 
million   

China ï 970 
million   

China will issue 8 million contactless cards to 
citizens in three cities in the first few months of 
2004. By 2010, they intend to role out almost 1 
billion cards and many other countries have similar 
initiatives.   

Electronic 
Passports   

400 million 
yearly   

The US, UK, Thailand, Australia are among some of 
the countries progressing plans to embed smart 
labels in passports to prevent counterfeiting. First 
versions are being rolled out now.   

Car Tyres   200m tags per 
year (US)  

The TREAD act in the US is mandating that RFID 
should be used to monitor tyre pressure and 
temperature.   

Laundries   Up to 1 billion 
tags per year 
(commercial 
laundries)   

Suppliers of RFID into laundry applications have 
told us they see this as a very strong growth area. 
About 70 million tags have been sold to date for this 
application alone, with many paybacks, including 
the laundry users being able to use the tag 
themselves.   

Archiving   Up to 100 billion   Potentially a massive market, precursors include 
library tagging (35 million books to date), event 
ticketing and so on.   



Conveyances   2 billion plus per 
year   

Pallets and crates may only demand several billion 
tags a year, as many are reusable. Therefore to 
achieve tens of billions volume demand and the 5 
cent tag price as a result, other applications such as 
high shrinkage items (DVDs, CDs, razors etc) and 
airline baggage tagging will also need to kick in.   

 

  

On top of this, new technologies such as UHF RFSAW and Tag to Tag will open up entirely new 
markets, and new applications will open up even further markets and requirements.   
These are expected to include   

Warehousing and Distribution   
Retail   
Medical   
Government   
Product Life Cycle Support   
Maintenance & Servicing   
Health & Safety   
Food & Ingredient Traceability   
Libraries and books   
And others   

Specific examples are:   
Tagging of people and vehicles for the disabled   
Prisoners, children, babies and the elderly   
Cattle & sheep - control and feeding   
Food and Ingredient traceability.   
Product life cycle and maintenance by incorporation of RFID in the manufacturing process   

3.6 Successful pilot and real projects   

Over the past few years, many companies have been trying out RFID technologies. Some 
mythology has arisen about some of these projects. This report endeavours to report only on 
successful projects, which have proved a case for the use of RFID.   
By 2004, many pilot and real projects had proved RFID technology in a number of industry 
sectors.   
These include   
Major retailers   
This is a prime market and will drive technology, standards and vendors to deliver workable 
systems. This is primarily because of the size and power of the companies involved , and the 
scale of data and systems they will require.   
Here are some pilots , broken down by line of business:  
  
Amongst the retailers who have proved RFID are Wal*Mart, Sears, Nieman Marcus, Petco 
Animal Supplies, Office Depot, (USA), Tesco, Marks & Spencer, GAP (UK), Metro (Germany), 
Carrefour (France), Benetton, Prada (Italy), Maruetsu, Atelia Sab (Japan)   
  
CPG users include Procter & Gamble, Gillette, Unilever, Nestle, Philip Morris (Global), 
Campofrio (Spain), Goldwin Sportswear (Japan), KiMs (Denmark)   
  
Pharmaceutical companies include CVS pharmacy, Cardinal Health, McKesson (US), Sanacorp 
(Germany), FellettiSpadazzi (Italy)   
  
Book printers, Publishing, Libraries include Toppan printing (Japan), Ottakars (UK), Singapore 
National Library   
  
Postal users include Fedex, UPS and Deutsche Post   



 
Military users include the DoD (US) and Ministry of Defence (UK)   
  
Other proven applications include   
Gas cylinders, beer kegs, tyres, recycling, air baggage, air freight, cell phones, and footwear.   
  
Overall, it is anticipated that initial markets will develop the technology and standards, and 
others will follow.   
Since retail is characterised by large corporations and massive data volumes, and this is a prime 
leader, it is anticipated that following sectors will be able to lift many concepts and implement 
them easily, as they will have smaller and less complex problems.   

3.7 New / emerging / converging markets   

Industry sectors can combine ï providing system integrators with some problems, but more than 
likely creating new markets and products.   
One example,(of many), is the potential merger of animal systems, retail and legislative systems.   
 
Current animal systems provide the capability of identifying individual animals. An example is the 
ñpet passportò ï a chip injected into pets.   
 
New systems can track them through their life ï where they have been, who owns them, what 
they have been fed, and so on.   
In addition, animal systems can link to veterinary systems, which record what illnesses, 
treatments and routine inspections an animal has had.   
 
These can both link with meat production systems ï markets, abattoirs, and other production 
plants.   
At the point of turning an animal into meat, they enter the retail chain.   
 
Retail users wish to be able to ensure quality and track back the steak to the abattoir and 
ultimately to the farm on which it was raised.   
 
Until recently the organisations that are interested in the data are different from the next ones 
either up or down in the supply chain.   
However, food scares (BSE and Foot and Mouth for example) have meant that increasingly 
players in the sector and governmental or legislative players are demanding traceability and 
reliability. This means that all players will have to implement systems to answer these needs.   
 
In the event of a disease or contamination various bodies will want to track information through 
the processes ï backwards and forwards from an incident or process.   
 
The supermarket wishes to protect its name, and track sales of similar material or form the same 
location or animal or what ever.   
 
Government departments and other legislatures wish to protect the public, and will impose 
regulations on procedures such as animal movements.   
 
Veterinary bodies wish to trace drug treatments on certain animal types and so on.  
 
With the correct use of RFID technology, proper open systems design, adoption of standards 
and co-operation this is all achievable.   
As a result there is a predicted huge rise in the number of proposed tags used in this sector 



 
Figure 4 ï Predicted use of tags in Animal Sector 2012 

 

The other controlling factor could be legislation.   
In the above example, EEC and Government legislation may dictate that certain technologies 
are employed, as these are the only way of achieving a control system.   
As with the above example, other apparently unrelated markets will merge once it is apparent 
that the data is the key. Replication of processing and transactions will be the driver for this 
amalgamation. Standards are the key to its success.   

3.8 Everyone will be affected and will have to react   

This is going to have a dramatic affect on all existing companies in the markets that take up 
RFID. This as can be seen from the current and expected application areas above is a 
considerable part of industry as a whole.   
Suppliers, customers, users, employees etc are all bound to be affected in one way or another.   
One common area that will be forced to change is IT.   
Many systems at present are geared around finding out where something is ï is that item on the 
shop floor? In inventory? In despatch? Has it been billed? Etc.   
With RFID you KNOW where everything is ï ALL the time.   
All affected companies present IT systems will need to be re-worked. It is estimated by one 
consultant that if every IT programmer and analyst in the world allocated 100 % of their time for 
the next ten years it would address less than 10% of the requirement.   
Our advice is to move quickly and solve your problems now ï whilst there is resource available, 
and whilst the problems are relatively easy to manage.   
Those companies that respond ahead of the undoubted shortfall of staff and expertise will 
survive this dramatic market change better than the ñlaggardsò.   
Those that cannot respond - for whatever reason - will have severe if not critical problems.   

  

 
 

 



4 RFID Vendors   
 
Vendors in the RFID sector are primarily in one of three categories ï they make and/or sell the 
chips, they provide added value services to the chips (such as labels, enclosures etc) or they 
provide systems using RFID.   

4.1 Chip / Tag Manufacturers   

 
Because of the high capital cost of R&D and manufacturing, there are a relatively few chip 
manufacturers making RF chips. This section lists some of the major participants in alphabetical 
order.   

4.1.1 Alien Technology   

Supplier of UHF tags to US specification (915 and 2415 MHz). First manufacturer to make 
UHF tags to AutoID Centre (see glossary) specification.   

4.1.2 AMI Semiconductors   

Supplier to Alien   

4.1.3 EM Microelectronic   

Owned by Swatch and manufacturer of the EM range of chips.   
A recent VDC survey claimed that EM were number 1 supplier of RFID transponder ICs in 
2002 with sales of 295.4 million.   

4.1.4 Hitachi   

Manufacturer of the smallest chip at present ï the ɛ or mu ï chip. ) 0.4 x 0.4 mm including 
the antenna.   
(Note however that including an antenna reduces read range considerably)   

4.1.5 Intel   

The large computer chip manufacturer has up to now not been strong in RFID. However, 
they are now expressing some interest and setting joint ventures in specific lines of business 
such as retail ï presumably because of predicted volumes.   

4.1.6 Marin SA   

Alternative name for EM Microelectronics (q.v.)   

4.1.7 Philips   

Chip manufacturer and owner of mifare standard which is widely used in smart card systems 
such as toll collection, public transport etc.   

4.1.8 RFInd 

Canadian developer of Tag to Tag technology and systems 

4.1.9 RFSaw 

US developer of RFSaw technology  

4.1.10 ST Microelectronics   

US based manufacturer of UHF chips   

4.1.11  TI   

Texas Instruments ï chip manufacturer which has RFID products. Developed TIRIS 
proprietary systems.   

4.2 Added Value Technical Suppliers   

A number of specialist added value suppliers have arisen providing the following types of service 
-  

Antenna design   
The antenna is crucial in use of RFID tags. Specialists can tune the antenna and/or design 
antennae which give extended range and reliable reads.   

Encapsulation   



Another type of vendor encapsulates the tags in specialist ways. Tags can be encapsulated in 
plastic, paper, glass or other materials. They can be formed into specialist shapes ï wafers for 
paper or labels, nails for incorporation into cartons or pallets, or a bolus for an animal to swallow.   

Labels   
A number of suppliers have specialised in labels incorporating the ñSmart labelò concept. These 
include power companies (Batteries for active tags) , printers, Ink companies and others. See 
the Smart Active Label Consortium in the glossary for further information   
 
See Useful Links for further details  

4.3 System providers   

These companies provide complete systems ï i.e. tags , readers and one or more applications. 
When purchasing a system, users MUST be aware of which type of providers the require for 
their system. Purchasing from the wrong type of supplier is likely to endanger the success or 
otherwise of the project.   

4.3.1 Resellers   

This category of system providers buy and sell other peoples technology. They provide little 
or no customisation of hardware, chips, software applications etc.   
Provided the application is FULLY acceptable, and NO changes are required they provide 
a useful service to specific vertical or horizontal markets.   
Users purchasing these systems must make sure that all components of the solution meet 
their requirements. This is particularly true for software applications.   

4.3.2 System Integrators   

This category of resellers provide real added value. They supplement basic components 
with services based on their skills. There are relatively few organisations who will have the 
necessary skills required to fulfil a complete service.   
A complete service may comprise any or all of:   

Specification of chips   
Antenna design   
Encapsulation   
Engineering of readers/portals   
Integration to existing software   
Specification / design/ programming of new software   
Custom hardware interfaces e.g. to conveyors, process controls etc   
Customised firmware e.g. multi protocol readers, co-existence with bar codes, 
encryption etc   
Project Management   
Installation   
Training   
Cabling/Networks/Wireless infrastructures   

 

Users who use true system integrators will pay a premium for this type of services, but 
without the assistance of such a specialist, the RFID project is more likely not to succeed.   
It is recommended that users prepare a list of questions for potential suppliers, based upon 
the list of potential services required.   
A competent systems integrator will have check lists and questions for all parts of the 
project , based on previous projects.   
A single supplier should be appointed to ensure that responsibility is clear. If this is not 
possible for any reason a prime contractor is recommended, with that contractor taking 
responsibility for sub contractors.   
Users should negotiate contracts with care, and ensure control procedures are in place and 
adhered to by both sides.   

 

 



5 Glossary of Terms   

5.1 Active   

Active tags are powered by an on board power source (battery). This greatly increases the 
range, but also increases the cost.   
Battery life depends on the battery chosen and usage (number of reads and distance of read) 
during the life of the tag, but will typically be five years or so.   
See also Passive 

5.2 Aerial   

Another term for antenna (q.v.)   
See also Antenna 

5.3 AIDC   

Automatic Identification Data Capture. The generic name given to the industry using RFID 
technologies within their products. Consists of chip manufacturers, systems integrators and 
hardware resellers. Was previously used primarily for bar code solutions ï now includes any 
auto capture methodology.   

5.4 Alien Technology   

Supplier of UHF tags to US specification (915 and 2415 MHz). First manufacturer to make UHF 
tags to AutoID Centre specification   

5.5 AMI Semiconductors   

Supplier to Alien   

5.6 Animal ID 

Generic description of use of tags to track and trace animals.  
Can be used for small systems such as pet passports or breed societies, or for wider state or 
countrywide tracking.  
Particularly useful, indeed almost mandatory, when trying to control outbreaks of disease (e.g. 
Foot and Mouth).  
Viable systems should also link into Veterinary Systems (which record disease and treatment 
history), Movement Systems (which record where the animal has been throughout its life), and 
Abattoir Systems (which record in which product(s) the animal ends up). These in turn need to 
link to Retail Systems (which track the meat to the consumer) and Traceability Systems (up and 
down the food chain, links to suppliers), Recall Systems (where used etc for safety issues e.g. 
Sudan Red)      
See also Movement Systems Traceability Systems Veterinary Systems 

5.7 ANSI   

American National Standards Institute. US version of ISO. There is usually an equivalent ISO 
and ANSI standard for any standard. However, in some cases, one or other of these standards 
bodies is ahead of the other. This can mean that there are differences or incompatibilities in the 
standards.   
See also ISO 

5.8 Antenna   

A conductive device to transmit or receive data. Different RF technologies use different antenna 
materials, and either inductive or capacitative ways of reading/sending signals.   
Both tags and readers have antennae, each of which can be customised if necessary.  



   
Above   

A SpectraID bipole antenna attached to a chip  (much magnified)   

 
<  Left       Right  >   

Standard off the shelf reader antenna    Industrial scanner custom antenna reading tags above a 
large roll  

 
See also Aerial Inductive Loop  Capacitative   Reader  Scanner  

5.9 AutoID Centre   

Founded in 1999 by five Universities ï MIT (USA), Cambridge (UK), Keio (Japan), Adelaide 
(Australia) and St. Gallen (Switzerland) and 100 commercial companies.   
These are a group of organisations whose intent is to preach the RFID gospel and make the 
world aware of the potential of RFID.   
They also intend to set standards and generally do what is necessary to further RFID 
technology.   
They have an excellent web site with lots of general information.   

From 1
st 

November 2003 they were replaced by EPC Global (q.v.)   
See also EPC  EPC Global  ONS   Savant  Useful Links 

5.10 Bar Code   

The traditional bar code can be perceived as the pre-cursor of RFID electronic data 
methodology.   
The bar code is an agreed standard, and is well known and cheap.   
However, it requires line of sight, it cannot read and write, it is slow, single read at a time and 
has data storage limitations.   
The current standard of 12 characters is currently being replaced by 14 characters.   
In some cases, bar codes should be used instead of RFID as the most cost effective AIDC 
solution. Seek advice from a systems integrator, who should be able to advise on the 
appropriate technology.   

5.11 Baud   

Unit of measure for transfer rates - 1 baud is 1 bit per second. The RFID industry usually refers 
to rates in kbaud (1000ôs of bits per second)   
See also  Protocol  Read Rate 

5.12 Bits   

Lowest unit of measure for storage. A bit is a single binary switch.   
See also  Bytes  Kilobytes KB   Memory 



5.13 Bolus   

  
The name for a device that is used in an animal and stored inside the animal ï usually in the 
rumen ï typically for cattle, but also for other animals.   
See also  Encapsulation  Glass capsule  

5.14 Bytes   

A character consists of a number of bits grouped in clusters of 8. This is called a byte. The 
character represented is done according to the ANSI standard for a character set. Larger 
memory is measured in kilobytes KB (units of 1,024 bytes) or megabytes MB (1,000,000ôs of 
bytes)   
See also  Bits  Kilobytes KB   Memory 

5.15 Capacitative   

Type of antenna used in UHF devices. The signal is read / sent using changes in capacity in the 
antenna.   
See also  Antenna  Inductive Loop 

5.16 Case level tracking   

Intermediate tracking by tagging the case, pallet or containers, rather than individual items. 
Significantly less investment required but not so good track and trace. Implementation of this or 
item level tracking will vary from industry to industry   
See also  Item level tracking 

5.17 Chip   

RF Hitachi µ (mu) Chips with rice grains  
The heart of the RFID device. When combined with an antenna, and memory, becomes the 
tracking device or tag   
The chips are small ï an indication of how small is illustrated with the latest Hitachi ɛ (mu) chip 
(0.4 x 0.4 mm including antenna) alongside grains of rice.   
Different vendors make different chips, which operate at different frequency, and have different 
memory or storage capabilities. Finally they are separated into read only or read write classes.   
See also Tag  Memory Storage  Encapsulation 



5.18 Chipless Tags 

Name given to tags that do not have silicon based chips in them. These are currently restricted 
to RFSAW which use a crystal 
See also RFSAW 

5.19 EAN   

Electronic Article Numbering   
UCC and EAN are well known for their long track record of managing UPC (Universal Product 
Code)ðthe seminal and predominant retail bar coding standard in use today   
They are now also involved in EPC Global ï setting the standards for RFID and EPC usage.   
See also  EPC Global  UCC  UPC  

5.20 Ear Tag 

 
Used on animals and applied to the ear using an applicator (shown above). Species used ï 
sheep, cattle, pigs, deer, etc Used in Animal ID , Veterinary and Movement Systems. 
See also Animal ID Movement Systems Veterinary Systems 

5.21 Encapsulation   

The process of sealing the tag in some from of carrier ï typically plastic or paper of some sort.   
Tags are encapsulated in various materials according to their usage and the environment in 
which they are to be working.   

< Left Various encapsulations  
See also  Bolus   Chip    Glass capsule  ISO Card  Key fob tag  Nail Tags   Wristband tag  

5.22 Encryption   

Most manufacturers encrypt the data in some way in order to provide a barrier to improper use 
of data held in a tag. The low level data is decrypted as part of the reading process. Similarly the 
inverse is true when wring t a read / write tag. This functionality is typically built in to the firmware 
of the reader. Additional encryption can be incorporated at various levels by a competent 



systems integrator.   
See also Security 

5.23 EM Microelectronic   

Owned by Swatch and manufacturer of the EM range of chips. Recent VDC survey claimed that 
EM were number 1 supplier of RFID transponder ICs in 2002 with sales of 295.4 million. Over 
600 million units are now deployed in security/access control, animal identification, automobile 
immobilization and supply chain management applications. Also known as Marin SA 
See also Chip Manufacturers  

5.24 EPC   

 

 
96bit EPC Code  

Electronic Product Code ï the new standard to be defined by AutoID Centre and which will 
define the data to be held on a unique tag on everything. Sometimes called the Product License 
plate.   
The 96-bit EPC provides unique identifiers for 268 million companies. Each manufacturer can 
have 16 million object classes and 68 billion serial numbers in each class, more than enough to 
cover all products manufactured worldwide for years to come. Since there is no need for that 
many serial numbers at this time, AutoID Centre propose an interim 64-bit code. The smaller 
code will help keep the price of the RFID chips down initially, while providing more than enough 
unique EPCs for current needs.   
In 2004 the EPC 1.0 standard was agreed and then supplemented with the EPC 1.1 standard. 
This means that all the vendors are working to a common goal.   
EPC will be the technology driver for the prime market of retail, and will pull the other markets 
behind it as vendors and integrators use the proven technology and standards in other sectors.   
See also  AutoID Centre EPC Global   The EPC Network   EPC Network Diagram  ONS   Savant 

5.25 EPC Global   

From 1
st 

November 2003, EPC Global took over from AutoID Centre as the leading organisation 
in RFID and EPC. AutoID Centre will concentrate on research only.   
EPC Global are a joint venture between EAN and OCC and they will push forward the standards 
relating particularly to implementation of EPC technology throughout industry.  
See also  AutoID Centre EPC Global   The EPC Network   EPC Network Diagram  ONS   Savant 
 

5.26 ETSI  

European Telecomms Standards Institute. This regulatory body sets the frequency ranges and 
power levels available within Europe. From May 2005 European UHF tags and readers will be 
able to use 2 watts and will use frequencies between 865 and 868 MHz.  
Below is a chart covering the various standards in the world  



   
   Previous From May  
   Standard 2005     World wide standards  
  

The new regulations provide an additional 10 channels in high power range and will allow up to 2 
watts or 4 x power for readers. In addition the previous 10% duty cycle is changed. This will give 
a theoretical 16 fold increase in read range under comparable conditions. In practise a ten fold 
increase should be attainable, making UHF the technology of choice.  
Important Note ï US and EU frequencies are different, and equipment cannot be guaranteed to 
work in the other market. 
  
See also ANSI  Frequency ISO Watts 

5.27 Frequency   

The number of cycles per second for a signal.  
Typically measured in   

hertz (cycles per second),   
thousands of hertz - Kilohertz KHz, or   
millions of hertz ï Megahertz MHz.   

RFID frequencies are currently of four types Low (LF) High (HF) and Ultra High (UHF)  and 2.4 
GHz 
These are typically 125 ï 134 KHz, 13MHz, and 869 ï 915 MHz respectively  
The following chart illustrates where RFID frequencies are in relation to other radio frequencies 
used in industry. Note UHF in Europe is very close to mobile phones.   

   
Frequency Chart  



  
See also  HF  LF  UHF 

5.28 Gemplus   

Vendor - Became Tagsys   
See also Tagsys  

5.29 Glass capsule   

Used for animal ID, vehicle tracking etc.   
In animals typically under the skin, on vehicles hidden somewhere on the vehicle.   
See also  Bolus   Encapsulation  

5.30 HF   

High Frequency tags are typically about 13 Megahertz.   
These are second generation and have a higher frequency than Low Frequency and a greater 
range and more storage capability, but not as much as UHF.   
Ranges are typically from a few cm. to perhaps half a metre from a single antenna.   
This can be extended to maybe a metre with multiple or custom antennae. Note a ñlong rangeò 
scanner in HF is half a metre.   
Storage is mid range   
Read Only - typically 64 bit with a unique serial number.   
Read Write ï typically up to 2K bits   
See also Frequency  LF  UHF 

5.31 Inductive Loop   

A type of antenna, in which a current is induced in the antenna. Used in LF and HF devices.   
See also Antenna  Capacitative  

5.32 Inlet   

  
An inlet is a subcomponent of a tag. It usually consists of a chip and an antenna and is placed 
on a substrate material such as PET or paper .This is then typically encapsulated in some more 
protective material for use.  
See also  Encapsulation   

5.33 ISO   

International Standards Organisation.   
There are standards for LF and HF RF ID technologies.   
ISO 18000 - the standard for sending and reading data from an ISO 18000 chip to an ISO 18000 
reader.   
There are also other ISO standards for different RFID applications    
UHF standards are expected to be finalised shortly.   
Auto ID Centre are endeavouring to define standards for numbering and naming, which will 
become an ISO standard   
See also  ANSI  AutoID Centre  EPC  UCC  
 
 



5.34 ISO Card   

 
The standard description for devices used in security or personnel systems. Credit card sized 
with a standard set of data stored on the device. Can be sourced with or without magnetic strip 
and in different frequencies.   
  
See also Encapsulation  

5.35 Item level tracking   

The capability to track individual items through a process. In this scenario, every item is tagged. 
Thus, in a case of goods, each object is tagged rather than just the tote or container.   
It is possible that the container could be tagged as well, with the hierarchy established. This 
pallet contains these cases, which in turn contain these items. Much superior track and trace 
that tote/case level tracking, but exponential data and storage issues.   
See also Case level tracking  

5.36 Key fob tag   

  
RFID device attached to a key fob. Typically used for door entry systems   
  
See also Encapsulation   
  

5.37 Kilobytes KB   

1024 bytes. Used to define memory or storage capacity   
See also  Bits  Bytes   Memory 

5.38 Life   

Usually refers to the life expectancy of an active tag. This is dependent on the battery used, the 
number and range of reads during its life, but is typically 5 years. Passive tags have such a long 
life they can be regarded as infinite.   

5.39 LF   

Low frequency typically 125 - 134 Kilohertz, dependent on manufacturer.  
These were the first RF tags and are widely used in systems at present.- particularly access 
systems and libraries  
Read Ranges are short - typically from a few cm. to maybe 20 or 30 cm.   
Storage is low ï typically 32 - 128 bits for read only and up to 2048 bits for read write   
Data transfer rates are also slow ï typically 2 - 8 Kbaud   
Manufacturers include Texas Instruments (TI) with their TIRIS range, EM Marin and Philips with 
their Hitag range.   



See also  Frequency  HF  UHF  

5.40 Marin SA   

Alternative name for EM Microelectronics (q.v.)   
See also EM Microelectronic 

5.41 Memory   

The storage capacity of a tag. Associated with the chip, and varies from manufacturer, and with 
frequency and generation of the tag.   
Ranges available are from a few bits to several kilobytes.   
The more storage you have the more information you can hold.   
Examples of this might be previous transactions that have been applied to this particular tag.   
See also Bits  Bytes  Chip  Kilobytes KB   Storage 
 

5.42 Mifare   

Standard belonging to Philips, used widely in toll collection and public transport applications on 
credit card tags. Reading range about 10 cm, frequency 13 MHz, storage up to a few bytes.   
See also Philips  

5.43 Movement Systems 

Part of Animal ID systems. They track and record movement of animals from farm to farm, and 
to abattoir or meat processing plants. Dependent on system, last movements may be held on 
the tag (usually an ear tag) or on a central database. 
See also Animal ID Traceability Systems Veterinary Systems 

5.44 Nail Tags   

 
Devices that are encapsulated into nails and hammered into the tracking unit.   
  
Nail tags are usually made from nylon or Kevlar. Typically used for pallets, wooden units, trees, 
telegraph poles etc.   
See also Encapsulation 
  

5.45 Near Field UHF 

This technology is an attempt to get the best of both worlds by using a standard UHF Gen2 chip 
with a different antenna, so it works more like an HF tag. The objective is to reduce the overall 
cost of the tag without losing too much of the benefit of UHF technology. Wait and see before 
jumping in !  

5.46 Oat Systems   

Sponsor of AutoID Centre and involved in the development of the software infrastructure for the 
AutoID model, particularly in Savant and PML.   
See also AutoID Centre  ONS   Savant  



5.47 ONS   

Object Naming Service. Used with Electronic Product Code to derive a name for an individual 
article from a Savant computer system. Translates EPN to description of article, supplier etc.   
See also AutoID Centre EPC  Savant 

5.48 Paper Batteries   

Paper batteries is a term used to describe new battery technology that allows batteries to be 
made in a format that is as thin and flexible as paper. This allows the deployment of active tags 
in new and previously non viable markets.   
Current technologies are getting read ranges of 8 to 12 metres (26 to 40 feet) in devices that are 
as thin and small as garment labels.   
Paper batteries are typically 20 ï 40 mm square and about 0.7 mm thick and have a life of about 
3 years   
See also Smart Label Smart Active Label Consortium 

5.49 Passive   

Tags that do not carry a power source. They are activated when picked up by the scanner, and 
talk via protocols to send / receive data between the tag and the scanner.   
See also Active Protocol 

5.50 Philips   

Chip manufacturer and owner of mifare standard which is widely used in smart card systems 
such as toll collection, public transport etc.   
See also Mifare 
 

5.51 PML   

Product Markup Language ï stores information about manufacturers products. Used with EPC 
to derive a unique identification of what an article is, wher and when it was made and where it is 
now.   
See also  AutoID Centre EPC Savant 

5.52 Protocol   

The definition of the electronic conversations held between tags and scanners or readers. 
Manufacturers have proprietary protocols that are unique to them, with some ISO standards 
covering others, which allows cross compatibility.   
See also Baud  Read Rate 

5.53 Range   

The distance between the tag and the reader. Varies according to active or passive, the 
frequency, the antenna and the scanner. Generally, low frequency tags have the shortest range, 
UHF the highest. Active tags have a longer range.   

5.54 Reader   

Also known sometimes as scanner.   
A device to read information from a tag via a factory fitted or added antenna.   
Usually also can send data, if the device has that capability.   
Readers vary according to the manufacturer, price, frequency and antenna.   
All readers require software to drive the information flow.   
Samsys were the first manufacturer to make multi protocol readers i.e. readers that could read 
tags from multiple vendors   
See also Antenna  Samsys  Scanner 



5.55 Read Only   

A tag that can only be read. The scanner simply reads data from the tag. Read speed and data 
amounts vary according to technology and chip manufacturer.   
See also Read Write 

5.56 Read Rate   

The speed at which data can be read from a tag. A function of distance, frequency, and reader 
and antenna design and capability. In general, read rates increase from LF to HF to UHF. Latest 
generation UHF tags can be read at 300 per second with the correct antenna and reader, 
making it the only practical technology for many applications, such as item level tracking and 
animal ID in the food chain. Note only UHF and RFSAW tags can perform multiple simultaneous 
reading. 
See also Baud  Protocol 

5.57 Read Write   

The ability to read and write data to and from a tag. Transfer rates vary according to the 
technology used. Amounts of data that can be transferred vary according to technology and chip 
manufacturer.   
See also Read Only 

5.58 RFID Printers   

These encode the chips and at the same time produce a label for sticking / attaching to the 
tagged item. Manufactured by different companies ï e.g. Intermec, Zebra   
For product information see also manufacturerôs website  www.intermec.com www.zebra.com  

5.59 RFSAW 

This is a new technology (2006) which uses a crystal instead of a chip as the main component of 
the tag. 

 
A low power reader sends out a radio wave at 2.4GHz  
This is received at the tag , where the crystal generates a surface wave along the tag, which in turn 
inte rferes  
with inbuilt reflectors, and results in a detectable wave back to the reader.  
This is an automatic and instantaneous process (unlike semi conductor tags, which need to be "woken up" 
or activated  
The technology has been used in other industries for d ecades, but is now available to compete with classic  
semiconductor based RFID  
 
There are some  advantages to this technology  
LONG READ RANGES -  UP TO 100 feet (30 metres)  
LOW READER OUTPUT -  only 300 -500 mWatts (2 Watts typically for UHF). This means SAW ca n 
operate  where semiconductor based RFID cannot.  

http://www.intermec.com/
http://www.zebra.com/





















