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A Device for Verifying a Location of a
Radio-Frequency Identification (RFID) Tag on An Item

TECHNICAL FIELD

The present invention relates to a device for verifying a location of a radio-
frequency identification (RFID) tag on an item. The present invention relates more
particularly to a device for verifying the location of an RFID tag on an item including: an
item holder; and an RF antenna attached to the item hold'er, where the item holder includes
a readable volume where the RF antenna can read or write to an RFID tag, and where the
item holder includes a non-readable volume where the RF antenna cannot read or write to
an RFID tag. The present invention also relates more particularly to methods of veritying

the location of a radio-frequency identification (RFID) tag on an item.

BACKGROUND OF THE INVENTION
Radio-Frequency Identification (RFID) technology has become widely used in

virtually every industry, including transportation, manufacturing, waste management,
postal tracking, airline baggage reconciliation, and highway toll management. A typical
RFID system includes a plurality of RFID tags, at least one RFID reader or detection
system having an antenna for communication with the RFID tags, and a computing device
to control the RFID reader. The RFID reader includes a transmitter that may provide
energy or information to the tags, and a receiver to receive identity and other information
from the tags. The computing device processes the information obtained by the RFID
reader.

A variety of RFID applications, systems and tags are known. For example, U.S.
Patent Application Publication entitled, “Radio Frequency Identification in Document
Management,” (Eisenberg et al.), Publication No. 2002/0196126 Al, discloses various
systems and methods of handling items with RFID tags, such as files. As another
example, PCT Publication WO 00/10122 A2, “Radio Frequency Identification Systems

Applications,” (Garber, et al.) describes the use of RFID systems for use with items of
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interest having RFID tags, such as in a library. As yet another example, U.S. Pat. No.
6768419, “Applications for Radio Frequency Identification Systems” (Garber, et al.)
describes RFID devices, including handheld RFID devices, and applications for such
devices. Another example, U.S. Patent Publication No. 2003/0189490 A1, "Radio-

Frequency Identification Tag and Tape Applicator, Radio-Frequency Identification Tag
Applicator, and Methods of Applying Radio-Frequency Identification Tags™ describes

methods of applying a radio-frequency identification tag to tape and radio-tfrequency
identification tag and tape applicators.

One example of RFID tags is described in U.S. Patent Application Number
10/820584, entitled “Variable Frequency Radio Frequency Identification (RFID) Tags,”
(Waldner and Erickson), which describes various radio frequency identification (RFID)
tags that dynamically vary their resonant frequency to reduce or eliminate the potential
effects of electromagnetic “tag-to-tag” coupling. Another example of RFID tags 1s

described in U.S. Pat. Application Serial Number 10/807072, "Radiofrequency

[dentification Tags with Compensating Circuitry."

SUMMARY OF THE INVENTION

One aspect of the present invention provides a device for verifying a location of a

radio-frequency identification (RFID) tag on an item. In one embodiment, the device
comprises: an item holder; and an RF antenna attached to the item holder, where the item
holder includes a readable volume where the RF antenna can read or write to an RFID tag,

and where the item holder includes a non-readable volume where the RF antenna cannot

read or write to an RFID tag.

In another embodiment, the device for verifying a location of a radio-frequency
identification (RFID) tag on an item comprises: an item holder; and an RF antenna
attached to the item holder, where the item holder includes a readable volume where the
RF antenna can read or write to an RFID tag, where the item holder includes a non-

readable volume where the RF antenna can not read or write to an RFID tag, when an

RFID tag is within the
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readable volume of the item holder, then the RFID tag is properly located on the item, and
when an RFID tag is within the non-readable volume of the holder, the RFID tag is not
properly located on the item.

In yet another embodiment, the device for verifying a location of a radio-frequency
identification (RFID) tag on an item comprises: an item holder; and an RF antenna
attached to the item holder, where the RF antenna 1s designed to provide a readable
volume where the RF antenna can read or write to an RFID tag, where the item holder 1s
designed to further shape the readable volume of the RF antenna, and where 1f an RFID
tag is within the readable volume of the RF antenna, then the device verifies that the RFID
tag 1s properly located on the item.

The present invention also provides a system for verifying a location of a radio-
frequency identification (RFID) tag on an item. In one embodiment, the system
comprises: an item holder; an RF antenna attached to the item holder, where the item
holder includes a readable volume where the RF antenna can read or write to an RFID tag,
where the item holder includes a non-readable volume where the RF antenna can not read
or write to an RFID tag; and an item having an RFID tag attached to the item associated
with the item holder where if the RFID tag is within the readable volume of the 1tem
holder, then the system verifies that the RFID tag is properly located on the item, and
where if the RFID tag is not within the readable volume of the item holder, then the
system verifies that the RFID tag is not properly located on the item.

In one aspect of the embodiments mentioned above, the device or system further
includes an RFID reader in operative connection to the RF antenna, where the RF antenna
transmits read or write command signals to RFID tags from the RFID reader. In another
aspect of the embodiments mentioned above, when an RFID tag is within the readable
volume, the RFID tag is properly located on an item, and when an RFID tag is within the
non-readable volume of the holder, the RFID tag is not properly located on an item. In
another aspect of the embodiments mentioned above, the device signals to a user 1f the
RFID tag is properly located on an item. In yet another aspect of the embodiments
mentioned above, the item holder further comprises metal in the non-readable volume. In
another aspect of the embodiments mentioned above, the device or system further
comprises a sensor attached to the item holder, when the sensor is activated, the REF

antenna transmits read or write command signals to RFID tags. In yet another aspect of
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the embodiments mentioned above, the device or system further comprises a file having an
RFID tag attached to the file associated with the item holder.

The present invention also provides a method of verifying the location of a radio-
frequency identification (RFID) tag on an item. In one embodiment, the method
comprising the steps of: providing a device for verifying a location of a radio-frequency
identification (RFID) tag on an item, comprising: an item holder; and an RF antenna
attached to the item holder, where the item holder includes a readable volume where the
RF antenna can read or write to an RFID tag, and where the item holder includes a non-
readable volume where the RF antenna cannot read or write to an RFID tag; attaching an
RFID tag to an item; inserting the item into the device; transmitting write command
signals to the RFID tags; and verifying the proper location of the RFID tag on the item, 1f
the signals were successfully read or written on the RFID tag.

In one aspect of the above method, the device further comprises an RFID reader in
operative connection to the RF antenna, where the transmitting step includes the RF
antenna transmitting read or write command signals to RFID tags from the RFID reader.
In another aspect of the above method, the verifying step further comprises signaling that
the RFID tag is in a proper location on the item when the signals were successfully read or
written on the RFID tag. In another aspect of the above method, the verifying step further
comprises verifying the proper location when the RFID tag on the item 1s within the
readable volume of the item holder, and signaling that the RFID tag is not in a proper
location on the item when the RFID tag on the item is not within the readable volume of
the holder. In yet another aspect of the above method, the item holder further comprises
metal in the non-readable volume. In another aspect of the above method, the device
further comprises a sensor attached to the item holder, and when the sensor is activated,
the RF antenna transmits read or write command signals to RFID tags. In yet another

aspect of the above method, the attaching step comprises attaching the RFID tag to a file.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be further explained with reference to the appended

Figures, wherein like structure is referred to by like numerals throughout the several

views, and wherein:

Figure 1 is a front perspective view of a file tracking system;
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Figure 2 is a side view of a row of files stored on a shelf 1n the file tracking system
of Figure 1;

Figure 3 is a side view of a file having an RFID tag;

Figure 4 is a side view of one embodiment of the device of the present invention
for verifying a location of a radio-frequency identification tag on an item, and an item

inserted into the device, such as the file of Figure 3; and

Figure 5 is a perspective view of the device of Figure 4.

DETAILED DESCRIPTION OF THE INVENTION

A variety of items or objects are now being tagged with radio frequency

identification (RFID) tags for use in RFID systems that will assist in identifying the 1tem
and tracking the item through various processes. The present invention provides a device
and methods for verifying a location of a RFID tag on an item or object. For a vanety of
applications and processes, it may be necessary to have the RFID tag located in a
particular area on the item and not located in other areas on the item, and where it is
desirable to have an RFID tag attached to the item in a predictable location, depending on
the application or process. If the RFID tag is not located in its proper location on the
object, the RFID system may fail to read the RFID tag and as a result, the information
stored on the RFID tag will not be recorded by the RFID system and 1t will affect the
performance of the RFID system and systems or persons relying upon information read by
the RFID system. Therefore, there is a need to provide a device and methods that assist a
user in verifying whether or not an RFID tag is properly located on an item or object.

One example where RFID tag placement on items or objects could be important
are on products that are being further processed by a customer. For example, pallets being
delivered to Wal*mart stores are now required to each have RFID tags that identify the
products on the pallet. The Wal*mart stores may have specific methods of reading the
RFID tags with particular RFID readers and particular methods of unloading the products
from the pallet. To meet Wal*mart’s requirements for further processing, the provider of
the products may need to attach the RFID tag in a particular location on the pallet to make

it easier for Wal*mart to further process the pallet and the items thereon at their locations.
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As another example, many parts are being provided with RFID tags where the
parts are later assembled into a final product or assembly by a customer. When the parts
are supplied to the customer, the placement of the RFID tag could be important when it
comes time for the customer to assemble their final product. The customer may require
that the part include the RFID tag in a particular location, so that when the final product is
assembled the RFID tag can be easily read. Otherwise, if the RFID tag is in the wrong
location, the RFID tag may not be readable when the final part is assembled.

As yet another example, an item or object may require multiple RFID tags in
difterent locations each having a different frequency. For example, a pallet may require
one RFID tag having a frequency of 13.56 MHz and another RFID tag having a frequency
of 915 MHz. The 915 MHz tag has a longer read range and may be read in the warehouse,
when the pallet is being stored. The 13.56 MHz tag has a shorter read range and may be

read along a conveyor belt as it is being transported to the manufacturing line.

Another example of items having an RFID tag attached to them is files. Despite

some 1nterest in converting offices to paperless environments in which paper documents

are entirely replaced by electronic versions of those documents, a number of industries
continue to rely heavily on paper documents. Examples include law offices, government
agencies, and facilities for storing business, criminal, and medical records. In some
Instances these records are stored in enclosed filing cabinets. In other instances, the files
40 are positioned on open shelves 38 of the type shown in Figure 1. Documents and files

can also be found in other locations, including on desks and tables, in drawers, on carts, or

stacked on the floor.

At least three patent publications describe the use of radio frequency identification
(RFID) systems for document or file management: 1) U.S. Patent No. 5,689,238 (Cannon,
Jr. et al.); 2) PCT Published Patent Application No. WO 00/16280; and 3) U.S. Patent
Application Publication entitled, “Radio Frequency Identification in Document
Management,” (Eisenberg et al.), Publication No. 2002/0196126 A1, which is assigned to
the assignee of the present invention and the contents of which are incorporated by
reference herein. Although the various aspects of the present invention will largely be
described in the context of files or documents or both, the device of the present invention
may be used in verifying the location of RFID tags on other items including books, video

tapes, optically-recorded media, or retail items, pallets, containers, or other assets, as
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appropriate, whether or not each of these items is specifically called out as an alternative
application.

RFID tags or labels 42 are made by various manufacturers including Texas
Instruments of Dallas Texas, under the designation “Tag-it”. Another type of RFID tag is
actually a combination tag that includes an RFID element and a magnetic security
element, and is described in U.S. Patent No. 6,154,137, which is assigned to the assignee
of the present invention, the contents of which is incorporated by reference herein. Yet
another type of RFID tag is described in U.S. Patent Application Number 10/820584,
entitled “Variable Frequency Radio Frequency Identification (RFID) Tags,” (Waldner and
Erickson), which is assigned to the assignee of the present invention, the contents of
which is incorporated by reference herein. An RFID tag typically includes an integrated
circuit with a certain amount of memory, a portion of which may be used by the
manufacturer to write certain information to the tag (and perhaps lock it to protect it from
being changed or overwritten), and another portion of which may be used by a purchaser
to store additional information to the tag. The integrated circuit is operatively connected
to a radio frequency (RF) antenna that receives RF energy from a source and also
backscatters RF energy in a manner well known in the art. It is this backscattered RF
energy that provides a signal that may be received by an interrogator or reader to obtain
information about the RFID tag, and the item with which it is associated. RFID tags may
operate in one or more different frequency ranges, such as the Tag-it RFID tags sold by
Texas Instruments, which operate at 13.56 MHz.

RFID tags may be associated with or applied to items of interest, as described
above. The tag may even be embedded within the item or the packaging of the item so
that the tag is at least substantially imperceptible, which can help to prevent detection and
tampering. Thus, it would be possible to “source-mark” items with an RFID tag, such as
inserting an RFID tag into or applying an RFID tag to an item during its manufacture, as
with a book, compact disc, consumer product, file folder, pallet, carton, box-sealing tape,
shipping label, or the like.

In conventional RFID systems, RFID tags may interfere with one another when the
RFID tags are placed in close proximity to one another. It has been determined that
electromagnetic coupling between such tags may result in a shift of the resonant

frequencies of the tags. This shifted resonant frequency may not provide a given one of
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the RFID tags with a sufficient induced current to power the tag, thereby causing the RFID
tag to be out of the detectable frequency range of the interrogation device.

In general, the magnitude of the resulting frequency shift is dependent upon the
distance between the RFID tags, the size of the tags, the amount of coplanar overlapping
that occurs between the tags, and the total number of tags that overlap. Some exemplary
measurements of frequency shift due to “tag-to-tag” coupling are shown in Table 1 below
when multiple tags where placed within a fixed proximity of each other in an overlapping
position. In Table 1, 4 is the height of the tag, B is the width of the tag, N 1s the number of
overlapping tags, X is the distance between consecutive tags, and F 1s the resultant
resonant frequency of the tag. Although the exemplary measurements shown in Table 1
are downward frequency shifts, the frequency shifts caused by tag coupling may also be
upward frequency shifts. As can be seen from Table 1, electromagnetic coupling between
ten overlapping tags at the given separation distance can shift the frequency at which the
tags respond approximately 2 MHz, which may result in the 1inability for the reader to

successfully communicate with the tags, or in a significantly reduced read range.



10

15

20

CA 02589345 2007-06-01

WO 2006/065389 PCT/US2005/040018
0. '
TABLE 1

A I B N x | F

(Inches) (Inches) (Inches) (MHz)
2 |3 ]:_’1 I - | 135 |
EEER 2 |75 132
S R R I I
5 1.5 1 13.56
5 1.5 2 375 13.4
5 | 1.5 ] 10 | 375 10.6

One method of overcoming the tag-to-tag interaction i1s to reduce the degree to
which adjacent tags overlap each other. This can be done by increasing the distance
between adjacent tags. Alternatively, tag-to-tag interaction may be reduced by
systematically staggering the locations of RFID tags associated with file folders,
documents, containers, or other items so that it is very unlikely that the tags on two
adjacent items would overlap each other to any substantial degree. Use of the device 10 of
the present invention to verify the proper placement in a systematically staggered tag

system would also help ensure proper functioning of such a system.

However, it may not always be possible to increase the distance between adjacent
tags on items, such as requiring fixed file storage spacers, because it may require
additional filing space that may be expensive to maintain. It also may not always be
possible to stagger the locations of the RFID tags because although this method may

initially reduce the tag-to-tag interaction when the files are first stored on the shelf, due to

the insertion and removal of files over time, the files may become unordered and

ultimately lead to the overlapping of tags and thus, tag-to-tag interaction.

The inventors of the present invention have discovered that the magnitude of the
resulting frequency will tend to stabilize after a certain number of tags on various items
have been successively overlapped. As a result, if a series of similar items each having an

RFID tag attached to them in relatively the same general area are stacked either vertically
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or horizontally relative to each other (for example, RFID tagged files stored on a shelf
illustrated in Figure 2), such that the RFID tags on the items overlap causing tag-to-tag
interaction, then it is possible to predict and control the magnitude of the resulting
resonant frequency. For example, 1f ten items each having an RFID tag of approximately
the same general area and the antennas of the RFID tags are tuned to approximately 20
MHz, then an RFID reader operating at 13.56 MHz will be able to successfully read the
majority of the RFID tags when the items are adjacent one another. However, to achieve
the desired resonant frequency that is a result of the tag-to-tag interaction i1n an application
such as closely spaced files, it 1s desirable to attach the RFID tags to the items in the same
general area. For example, the files 40 illustrated on the shelt 38 in Figure 2 each have an
RFID tag 42 that is attached in approximately the same area of the file 40, such that when
the files are aligned and stored on the shelf 38, the RFID tags on adjacent files are placed

in close proximity to one another to achieve the desired tag-to-tag interaction.

Figure 3 illustrates one embodiment of a file 40 having an RFID tag 42 attached to
it, by adhesive for example, or embedded into the file 40. There 1s an area 46 on the file
where the RFID tag 42 is properly located to help achieve the tag-to-tag interaction
described above, when the files are stored along a shelf, as illustrated in Figure 2. If the
RFID tag 42 is attached anywhere outside of that area 46 on the file 40, then 1t 1s not
properly located on the file 40 to achieve the desired tag-to-tag interaction, and in turn, the
desired performance of the RFID system. The area 48 is determined based on the antenna

design and its read range or antenna volume described in more detail below.

The present invention provides a device for verifying the location of an RFID tag
on an item, which is useful for achieving the desired tag-to-tag interaction when the files
are placed in close proximity to one another, as described above. However, the present
invention is more broadly useful for preparing items where it i1s desirable to have an RFID
tag attached to the item in a predictable location, depending on the application of the item
in an RFID system. For example, for RFID tagged items used in an RFID system that
includes placing such items on a conveyor where the conveyor has a stationary RFID
reader, each item must be read by the RFID reader as it passes by the reader. For this
application, it may be desirable to have the RFID tag in an area easily readable by the

reader, as the item progresses past the reader along the conveyor belt, and theretfore the
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RFID tag should be in relatively the same area on each item to enhance the performance of

the system.

Figure 4 illustrates one embodiment of the device 10 of the present invention with

an item 40 having an RFID tag 42 placed in the device 10. Figure 5 illustrates the device
10 by itself.

In the embodiment 1llustrated in Figures 4 and 5, the device 10 includes an item
holder having a first support 12, a second support 14, a third support 16, and a fourth
support 18. The second support 14 and third support 16 are parallel to one another and
preferably provides vertical support for the item 40. The fourth support 18 1s
perpendicular to the second support 14 and the third support 16, and also preferably
provides vertical support for the item 40. The second support 14, third support 16, and
fourth support 18 are rectangular in shape and the third support 18 adjoins the first support
14 to the second support 16 forming walls for an item 40 to be placed between. The first
support 12 is made from three separate portions 12a, 12b, and 12¢, and preferably provides
horizontal support for the item. The first support 12 is mounted in the lower half of the
device between the second support wall 14 and third support wall 16, and 1s preferably
perpendicular to both the second and third support walls 14, 16 and the tourth support 18.

Preferably, the supports 12, 14, 16, 18 are made from clear plastic or other
nonmetallic materials, however other suitable materials may be used. The supports 12, 14,
16, 18 may be adjoined in any way known 1n the art, for example, by adhesive.
Alternatively, the supports 12, 14, 16, 18 may be formed into a unitary support. Although
the embodiment of the device 10 illustrated in Figures 4 and 5 is sized and shaped to hold
a file, the device of the present invention may be sized and shaped to hold or support any
item having an RFID tag. The item holder can be any arrangement of an antenna relative
to an item having an RFID tag such that the antenna is designed to ensure and verify
proper placement of the RFID tag on the item for the specific system or application. For

instance, the device 10 may include an item holder that is a support with a flat surtace,

where the item is placed on top of the flat surface.

The device 10 includes an RF antenna 20 for reading and writing command signals
to an RFID tag 42. The antenna 20 preferably 1s a helical antenna or a loop antenna,

however any RF antenna known in the art is suitable dependent upon system requirements.
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In the embodiment illustrated in Figures 4 and 5, the antenna is attached to a portion of the
first support 12b. The device 10 includes an RFID reader or interrogation source 28. The
RFID reader 28 is in operative connection to the RF antenna 20. The RFID reader signals
to the user 1f the RFID tag is not properly read or written by the RF antenna. The device
10 preferably includes a circuit board 22, with its associated components, and wires 24 for
connecting the RF antenna 20 to the RFID reader 28. One suitable example of a
commercially available RFID reader is available from Royal Philips Electronics located in

Eindhoven, Netherlands as part number SLRM900.
The folder 40 has an RFID tag 42 attached to it at a certain predetermined location.

The holder 11 is designed to receive the folder 40 with the RFID tag 42. When the folder
40 1s inserted into the holder 11, it is supported horizontally by the first support 12 and
supported vertically by the second support 14 and third support 16, and fourth support 18.
When the folder 40 is inserted into the holder 11, the RFID tag 42 on the folder 44

The device 10 verifies the location of the RFID tag 42 on the item, such as a folder
40, by successtully reading information from or writing information to the RFID tag. If
there is a successful read of information from or write of information to the RFID tag, it is
assumed then that the RFID tag 42 1s properly located on the item 40. However, if there is
not a successtul reading or writing of information , then it is assumed that the RFID tag 42
1s 1n the wrong location on the item 40 and it will have to be removed and replaced with an
RFID tag 42 in the proper location. Alternatively, if there is not a successful reading or
writing of information, then it may be assumed that the RFID tag 42 is not properly
functioning. The antenna 20 on the device 10 is designed so that it will only read or write
information successfully on the RFID tag 42, if the RFID tag 42 is located within certain
areas 1n or relative to the item holder 11. As a result of the antenna design, the device has
a certain area or volume in which the RF antenna can successfully read or write to an
RFID tag 42, which 1s indicated as the readable volume 30. This volume is determined by
the antenna type, size, power, and the use of an optional metal layer or other suitable
materials in the device, discussed in more detail below. One skilled in the art may use

these various factors to design a suitable RF antenna for the specific application.

The device 10 may include optional metal layer 34 to help shield the areas of the
item 40 that preferably do not include an RFID tag 42 or areas that are not to be readable

or writeable for the applicable system. For instance, metal layers 34 may be included in
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the second support 14 and third support 16. The metal layers are sized and shaped to
surround portions of the outer perimeter of the readable volume 30, to help control the
read range or volume of the antenna 20. The metal layer helps reduce the readable volume
of the antenna 20 and allow for more control over the acceptable location of the RFID tag
‘42 on the item 40. Preferably, the metal layer is copper. However, other suitable
materials may be used.

The device 10 may include an optional sensor 36. When the sensor 36 1s activated,
such as by inserting the file 40 into the holder 11, as illustrated in Figure 4, the antenna
reads information from or writes information to the RFID tag 42 on the file 40. Examples
of suitable sensors are commercially available from Osrum Opto Semiconductors located
in Regensburg, Germany, as part number SFH9240. Other sensors known in the art are
suitable, for example; optical sensors, such as photo resistors, transmissive optical sensors,
reflective optical sensor or a simple pressure switch.

The device 10 may be designed to include a variety of antennas located in different

locations within the holder 11, depending on the desired application. For example, an item

may include multiple locations where an RFID tag may be properly located. U.S. Patent
Application Publication, “Radio Frequency Identification in Document Management,”
(Eisenberg et al.), Publication No. 2002/0196126 A1, discloses the need for staggering the
location of RFID tags on files. A device 10 according to the present invention could use
one antenna to read one RFID tag on a one location on a file and then use a different
antenna to read another RFID tag on a different location on another file. The antenna also
may be designed to read RFID tags on files even if the file is inserted into the holder in a
flipped over position, such that the RFID tag is located on the opposite side of the file.

One skilled in the art may design the antenna to include a read range or antenna volume

designed for the specific item and for use in a specific application or RFID system.

The present invention has now been described with reference to several

embodiments thereof. The foregoing detailed description and examples have been given
for clarity of understanding only. No unnecessary limitations are to be understood
therefrom. All patents and patent applications cited herein are hereby incorporated by
reference. It will be apparent to those skilled in the art that many changes can be made 1n
the embodiments described without departing from the scope of the invention. Thus, the

scope of the present invention should not be limited to the exact details and structures
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described herein, but rather by the structures described by the language of the claims, and

the equivalents of those structures.
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WHAT IS CLAIMED IS:

1. A device for verifying a location of a radio-frequency identification (RFID) tag on an
item, comprising:

an 1item holder; and

an RF antenna attached to the item holder,

wherein the item holder includes a readable volume where the RF antenna can read

or write to an RFID tag, and wherein the item holder includes a non-readable volume

where the RF antenna cannot read or write to an RFID tag.

2. The device of claim 1, further including an RFID reader in operative connection to the

RF antenna, wherein the RF antenna transmits read or write command signals to RFID

tags from the RFID reader.

3. The device of claim 1, wherein when an RFID tag is within the readable volume, the
RFID tag 1s properly located on an item, and wherein when an RFID tag is within the non-

readable volume of the holder, the RFID tag is not properly located on an item.

4. The device of claim 3, wherein the device signals to a user if the RFID tag is properly

located on an item.

5. The device of claim 1, wherein the item holder further comprises metal in the non-

readable volume.

6. The device of claim 1, further comprising a sensor attached to the item holder, wherein

when the sensor is activated, the RF antenna transmits read or write command signals to

RFID tags.

7. The device of claim 1, further comprising a file having an RFID tag attached to the file

associated with the item holder.
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8. A device for verifying a location of a radio-frequency identification (RFID) tag on an
item, comprising:

an 1item holder; and

an RF antenna attached to the item holder,

wherein the item holder includes a readable volume where the RF antenna can read
or write to an RFID tag, wherein the item holder includes a non-readable volume where
the RF antenna can not read or write to an RFID tag,

wherein when an RFID tag is within the readable volume of the item holder, then
the RFID tag 1s properly located on the item, and wherein when an RFID tag 1s within the

non-readable volume of the holder, the RFID tag is not properly located on the item.

9. The device of claim 8, further including an RFID reader in operative connection to the

RF antenna, wherein the RF antenna transmits read or write command signals to RFID

tags from the RFID reader.

10. The device of claim 8, wherein the device signals to a user 1f the RFID tag 1s properly

located on an item.

11. The device of claim 8, wherein the item holder further comprises metal in the non-

readable volume.

12. The device of claim 8, further comprising a sensor attached to the item holder,

wherein when the sensor is activated, the RF antenna transmits read or write command

signals.

13. The device of claim 8, further comprising a file having an RFID tag attached to the

file associated with the item holder.

14. A system for verifying a location of a radio-frequency identitication (RFID) tag on an
item, comprising:

an item holder;
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an RF antenna attached to the item holder,

wherein the item holder includes a readable volume where the RF antenna can read
or write to an RFID tag, wherein the item holder includes a non-readable volume where
the RF antenna can not read or write to an RFID tag; and

an item having an RFID tag attached to the item associated with the item holder

wherein if the RFID tag is within the readable volume of the item holder, then the
system verifies that the RFID tag is properly located on the item, and wherein 1f the RFID

tag is not within the readable volume of the item holder, then the system verifies that the

RFID tag 1s not properly located on the item.

15. The system of claim 14, further including an RFID reader in operative connection to

the RF antenna, wherein the RF antenna transmits read or write command signals to RFID

tags from the RFID reader.

16. The device of claim 14, wherein the device signals to a user if the RFID tag 1s

properly located on an item.

17. The system of claim 14, wherein the item holder further comprises metal 1n the non-

readable volume.

18. The system of claim 14, further comprising a sensor attached to the item holder,

wherein when the sensor is activated, the RF antenna transmits read or write command

signals to RFID tags.

19. The system of claim 14, further comprising a file having an RFID tag attached to the

file associated with the item holder.

20. A method of verifying the location of a radio-frequency identification (RFID) tag on

an item, comprising the steps of:

providing a device for verifying a location of a radio-frequency 1dentification
(RFID) tag on an item, comprising:

an 1tem holder; and
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an RF antenna attached to the item holder,
wherein the item holder includes a readable volume where the RF antenna
can read or write to an RFID tag, and wherein the item hblder includes a
non-readable volume where the RF antenna cannot read or write to an
5 RFID tag;

attaching an RFID tag to an item;

inserting the item into the device;

transmitting write command signals to the RFID tags; and

verifying the proper location of the RFID tag on the item, if the signals were

10 successtully read or written on the RFID tag.

21. The method of claim 20, wherein the device further comprises an RFID reader in
operative connection to the RF antenna, wherein the transmitting step includes the RF

antenna transmitting read or write command signals to RFID tags from the RFID reader.

15

22. The method of claim 20, wherein the verifying step further comprises signaling that

the RFID tag is in a proper location on the item when the signals were successfully read or

written on the RFID tag.

20 23. The method of claim 22, wherein the verifying step further comprises verifying the
proper location when the RFID tag on the item is within the readable volume of the item
holder, and signaling that the RFID tag is not in a proper location on the item when the

RFID tag on the item is not with the readable volume of the holder.

25 24. The method of claim 20, wherein the item holder further comprises metal in the non-

readable volume.

25. The method of claim 20, wherein the device further comprises a sensor attached to the

item holder, wherein when the sensor is activated, the RF antenna transmits read or write

30 command signals to RFID tags.
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26. The method of claim 20, wherein the attaching step comprises attaching the RFID tag

to a file.

27. A device for verifying a location of a radio-frequency identification (RFID) tag on an
item, comprising:

an 1item holder; and

an RF antenna attached to the item holder, wherein the RF antenna is designed to
provide a readable volume where the RF antenna can read or write to an RFID tag,

wherein the item holder is designed to further shape the readable volume of the RF

antenna, and wherein if an RFID tag 1s within the readable volume of the RF antenna, then

the device verifies that the RFID tag is properly located on the item.

28. The device of claim 27, further including an RFID reader in operative connection to
the RF antenna, wherein the RF antenna transmits read or write command signals to RFID

tags from the RFID reader.

29. The device of claim 27, wherein when an RFID tag is within the readable volume, the

RFID tag is properly located on an item.

30. The device of claim 29, wherein the device signals to a user 1f the RFID tag 1s

properly located on an item.

31. The device of claim 27, wherein the item holder further comprises metal in to create a

non-readable volume where the RF antenna cannot read or write to an RFID tag.

32. The device of claim 27, further comprising a sensor attached to the item holder,

wherein when the sensor is activated, the RF antenna transmits read or write command

signals.

33. The device of claim 27, further comprising a file having an RFID tag attached to the

file associated with the item holder.
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