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1.0 Introduction 
 
 

There are many different types of RFID readers on the market today, working in different 
frequency ranges, using different communications protocols, and varying levels of intelligence 
which may or may not require the use of an external computer as a controller, server, or display. 
The purpose of this paper is to cover the basics of setting up a RFID reader system using 
common procedures. 
 
Youôve just received your RFID reader system from the distributor and you want to set it up right 
away. As you open the box, you discover that there are several parts, some of which have wires 
attached. There may be a userôs manual, a CD that contains software to help run the system, 
and possibly other papers with warning and safety 
messages. The materials may also be found in several 
boxes with no clear discernable pattern. Depending on 
what you ordered, there may be a separate box of 
RFID tags that are part of a roll with adhesive backing, 
block packed in the box without adhesive, prefinished 
tags that could be used for access control badges, or 
some other type and style of tag from which there are 
hundreds to choose from. 

 

2.0 Taking Inventory 
 

 
Open the shipping boxes 
carefully and perform an 
inventory of what you have 
received. You should have a 
reader which is generally shaped 
as an oblong metal or plastic box 
with different types of connector 
jacks on the outside. The 
connectors are for connecting 
power to the reader, for 
connecting the reader to one or 
more antennas, and for 

connecting the reader to either a 
computer network through an 
Ethernet cable or directly to a computer through a standard serial connector and cable, or an 
USB interface. There are several readers on the market today that have an antenna built into 
the reader housing, so these may not have a connector for attaching to an external antenna. 
Also inside the shipping box with the reader should be a power supply, which looks like a small 
box with a wire out of one end that matches up with a jack on the reader, and the small box may 
either plug directly onto the wall or have a cable that connects the power supply to a wall outlet. 
Another item in the shipping box may be a CD-ROM that contains software to operate the 
reader, drivers for the reader if it uses an USB interface, and a userôs manual. If there is no CD 

Figure 1 - Sample RFID Kit Components 

Figure 2 - Sampling of RFID Readers 
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in the box, software may be available from the manufacturersô website. Optional components 
inside the box are a standard Ethernet patch cable, a USB interface cable, or a standard 9-pin 
serial cable, all of which allow the reader to communicate with external devices. A hardcopy of 
the userôs manual may also be in the shipping box. 
 
An antenna is generally shipped in a 
separate shipping box for the protection 
of the antenna. The shape and size of 
an antenna varies with the operating 
frequency and itsô intended operation 
for either near-field (close) or far-field 
(some distance away) communications. 
Low-Frequency (LF) and High-
Frequency (HF) antennae are normally 
based on loop or coil designs with the 
finished product possibly having an 
open center for larger antennae. Some 
may be fully encased to ensure that 
nothing gets place inside the center 

area of the antenna which could 
change how the antenna works. These 
antennae are physically larger for longer, more than six inches, read ranges and relatively small 
for short, less than six inches, read ranges, although systems operating in these frequency 
ranges are considered to be working in the near-field. Cables may be permanently attached to 
these antennae or they may have connectors on the housing requiring a cable to connect it to 
the reader. If a cable is required, one may have been shipped with the reader, the antenna, or 
another shipping box.  
 
Ultra-High-Frequency (UHF) and microwave antenna are typically smaller in size, and systems 
operating in these frequency ranges are normally designed to work in the far-field for longer 
read ranges of more than one meter. There are some antenna designs that allow for efficient 
operation in very close, or near-field, environments. The most common type or style of antenna 
in this environment is the patch antenna. Single antennae in the 860 MHz to 960 MHz range are 
typically square shaped and about 10 inches by 10 inches and less than two inches thick, or 
smaller. Microwave antennae are even smaller in size, approximately 4.5 inches square and 
about 0.75 inches thick. Each antenna may have a connector for cable attachment or it may 
have a short cable permanently attached with a connector on itsô end. Sometimes, the antennae 
are paired in a single housing, meaning that there are two single antennae in the unit, normally 
with a connector for each antenna on the back. 
 
Tags are the final element of the system and you cannot verify that everything works without 
them. They may be in a separate shipping box and also vary significantly in shape and size 
depending on the design frequency, itsô intended operating range, whether or not it will be 
attached to another object, the environment that it will be operating in, and other factors based 
on the end usersô needs and the manufacturers designs. Some may look like small discs; others 
are similar to business cards, while others have very unique design patterns and applications. 
Adhesive backed tags may be mounted on rolls containing typical quantities of 500, 1000, or 
more, which may be used in a printer, applicator, or combination printer/applicator. 

Figure 3 - Sampling of RFID Antennae 
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3.0 Putting The Pieces Together 
 
 

Now that you have identified all of the system pieces, it is time to put it all together. If there is a 
CD-ROM, or a hardcopy of the User Manual in the shipping box, it is a good idea to read the 
user manual on it and to follow the reader specific installation instructions. For reader units that 
connect to a computer via USB, drivers are normally installed onto the computer prior to 
connecting the powered reader to the computer, and the CD-ROM should have a driver 
installation procedure on it. This procedure may also include the installation of the interface 
software allowing the computer to communicate and control the reader. 
 
Letôs connect the hardware together now. First position and mount the antenna where you 
would like to be able read the tags. For near-field applications, the tags will be relatively close to 
the antenna during normal operations, while far-field operations are designed to allow tag 
reading at distances greater than one meter. Be careful to ensure that there metal from other 
objects is not in between the antenna and where the tags will be read. This metal may detune, 
or change the performance, of the antenna, in addition to making it very difficult to impossible to 
read the RFID tags. Once the antenna is mounted in the desired location, a suitable location for 
the reader must be determined.  
 
The reader should be located relatively close to the antenna, typically close enough for the 
supplied antenna cable, or cables, to reach both the antenna and the reader. Antenna cable is 
normally coaxial in design, which means that there is a wire in the center of the cable 
surrounded by an insulator, which itself is 
surrounded by braided wire matrix, and 
finally, the cable is encased with another 
insulator. Coaxial connectors are placed at 
both ends of the cables at the manufacturing 
facility before being delivered to the end 
user. One connector should fit the antenna 
mating jack, while the other end should fit 
the reader antenna port. The connectors 
may be designed to be threaded onto a jack, 
plugged or pressed into a jack, or a 
combination of a being plugged onto a jack 
with a quarter-turn twist.  If there are more 
antenna ports on the reader and you have 
more antennae to connect, follow the above 
general directions. Some readers are 
designed to have separate transmit and 
receive antennas and are designed to work with the dual antenna units mentioned earlier, with 
one end of the antenna package connected to the transmit port and the other connected to the 
mating receive port (i.e. Tx1 and Rx1, Tx2 and Rx2, etc.). If there are more antenna ports 
available and you do not have any antennae to connect to the ports, terminations may be 
needed depending on the reader design, so consult the user manual if you do not know in order 
to be safe.  
 

Figure 4 - Sample RF Cables 
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Next is physically connecting the reader 
to either a computer or a network. If the 
reader is set up with an Ethernet 
connection, it may be attached to the 
network if DHCP is enabled in the reader. 
This may be mentioned in the user 
manual. Otherwise, a connection is 
needed between a computer and the 
reader, which may be through USB, 
Ethernet (sometimes a crossover cable is 
needed for this option), standard serial, 
or null-modem serial connections. Each 
of these connection methods require 
some software on the host computer to 
talk to the reader, although Ethernet 
connections can usually use a browser 
like Internet Explorer or Firefox to talk to 
the reader. As mentioned earlier, USB 
connections normally require drivers to 
be installed onto the host computer prior 
to connecting and powering the unit. 
Serial and null-modem connections 
require setting up the communications 
port to talk properly to the reader. Normal 
serial settings vary between the readers 
with the baud rate ranging from 9600 to 
115200 bits per second, while the other 
settings are typically ó8ô data bits, no 
parity bits, ó1ô stop bit, and flow control 

set to ónone.ô 
 
After the antennae are connected to the reader and it is connected to computer or network, 
power may be applied safely to the unit. Plug the wire end of the power supply into the readerôs 
mating power connector, and then plug the supply into the appropriate wall outlet or source. 
When power is connected to the unit, some indicator lights may turn on and others may blink, 
each providing some indication of functionality. Detailed descriptions of the light status can 
normally be found in the user manual. 

 
4.0 Setting The Internal Reader Options 
 

Now that the reader is powered up, you can talk to it and set it up to work for you. If the 
connection is through an Ethernet cable, you must set up your computer to be on the same sub-
net as the reader. As mentioned earlier, some readers come configured with DHCP enabled 
and the only way to turn this off is locating the IP address of the reader and logging into it 
across the network or to connect to it via another method such as a serial connection. An 
advantage of turning it off and having a fixed address initially allows for easy set up of the 
reader, after which, if you want to enable DHCP, you may. If the computer is connected directly 

Figure 5 - Typical System Wiring and Operation 
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to the reader, an Ethernet cross-over cable may be needed if the computer does not have the 
ability to auto-switch. Normal web based connections to readers require logging into the unit 
with a user name and password. These vary from reader manufacturer to reader manufacturer. 
This information is normally available in the user manual. Once logged into the reader, the IP 
address may be changed to another fixed address to work on your specific network, or to 
enable DHCP. Other functions may also be controlled through the browser including setting 
power output levels, antenna selection and sequencing on some models, communication 
protocol selection, and more depending on the reader and manufacturer. 
 
Connecting and talking to the reader through a serial connection is often accomplished through 
software provided by the manufacturer or through a program like Hyper Terminal. Once the 
communication protocols have been configured properly, logging into the reader may still be 
required with a user name and password. Some manufacturers programs provide a graphical 
user interface for point and click selection of options, while others are like Hyper Terminal and 
require keyword commands to set up and configure the reader. Functions that may be 
controlled include setting power output levels, antenna selection and sequencing on some 
models, communication protocol selection, and more depending on the reader and 
manufacturer, similar to the browser interface mentioned before. 
 
When you have successfully set the options to work with your situation, save them by clicking 
on the óSaveô or óActivate Changesò button, type in ósave,ô or the approved method selected by 
the manufacturer to save the set up options you have selected. 

  
5.0 Time To Test Your Settings 
 
Testing the system requires the use of software provided on the CD-ROM, a web based 
interfaced into the reader, or a network interface through existing software or autonomous 
settings in the reader sending the received data to a database or other location. It also requires 
placing one or more of the tags that you received into the field of the reader so that it may be 
energized and read correctly. If everything is set up correctly, and you place the reader into an 
óinventoryô or read tags mode, any tags moving through the antenna and reader coverage area 
should be read and displayed in the appropriate window of the software. When tags are being 
read, there may also be some lights blinking on the reader indicating successful tag reads, or 
there may be an audible indication of successful tag interrogations. 

 

6.0 Troubleshooting 
 
Problems with reading tags can be caused by a host of issues. Here are some basic things to 
check: 

1. Is the power connected to the reader?  

 Are the connectors plugged in correctly? 

 Is the power supply plugged into the wall or power source? 

 Are any lights on the reader lit? 

 Are the wires damaged? 
2. Check the antenna: 
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 Are the connectors plugged in correctly? 

 Are the wires damaged? 

 Is the antenna damaged or not working correctly? 

 Is anything blocking the antenna? 

 Is anything blocking the tags 

 Are the correct tags being used? 
3. Check the communication wires: 

 Are the connectors plugged in correctly? 

 Are the wires damaged? 

 Can you talk to the reader through any software? 
4. Is the reader configured properly? 

 Is the correct tag protocol selected? 

 Is the correct antenna selected, if there is only one antenna available and 
multiple ports to choose from? 

 Is the power level set high enough to energize the tags? 
 

These are some of the more common problems. Please contact your supplier if you 
continue to have trouble beyond this brief list. If your supplier cannot help you, please feel free 
to contact the Team ODIN experts at ODIN technologies to help you solve your RFID related 
issues and allow us to make your life easy and comfortable with your new technology solution.
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