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Preface

Dr. Thomas Wille

RFID technology, which uses radio frequency to identify people or objects, opens up
pathways to newer and more expansive applications. From easier access control using
contactless (RFID) cards to public transport fare tickets to bank cards to use in pass-
ports as well as in the new German identity cards, the applications are becoming more
complex and require ever more computing power.

One of the reasons for contactless technology’s success is the cards’ ease of use and
convenience. Simply placing an RFID device, without any special orientation, within a
few centimeters of the reader suffices, and a transaction is completed in a fraction of a
second.

Another advantage of this technology is its robustness. RFID devices are now highly
integrated and measure just a few square millimeters in area. The coupling antennas
are connected directly to the ICs’ antenna terminals, resulting in minimal anisotropic
connections. The antenna and IC may then be housed very stably within a card enclo-
sure. By minimizing the required electrical connections in this manner, there are no
further mechanical-electrical connections that, from a quality perspective, could pres-
ent weaknesses. It is only possible by means of this robust construction, to achieve life
spans of over ten years, and to use the technology in extreme environments.

All of these advantages are enabled with the design of more complex contactless inter-
faces on the cards and readers. In contrast with serial contact card interfaces with their
8 contacts, data coding for RFID carriers is more complex and the high positioning tol-
erance in regard to the reader device is made possible by complex and robust analog
interface circuitry design. Optimization of the reader-card system is also crucial for op-
timal implementation and robust dimensioning of RFID technology.

This book gives the reader a simple and understandable introduction to the fundamen-
tals of RFID technology and explains the relevant international standards. Then, in a
separate chapter, the security aspects of the technology are discussed. Further, all RFID
system components are systematically presented and explained in detail, from RFID
antenna design to the different card and tag types to the design of an RFID reader, in-
cluding the antenna design.

The design of a reader, particularly the Elektor RFID Reader, is very carefully described
to the user, from software/firmware to user interface. However, for the user, practical
application and associated problems are the key. This is where extensive description of
some Elektor RFID Reader use cases and useful tips, tricks and solutions for problem
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situations comes in. The chapters that follow fully describe the included reader software
for an access control system functionally. The book also explains the user interface

standards.

This book is thus a systematic introduction to the RFID arena that leads the user through
the design of a practical card-reader system. In addition, the book is an indispensible
guide for any user who wants to conceptualize, design and optimize RFID systems, and
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