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TITLE: A TAG EVALUATION MODULE FOR RADIO FREQUENCY
IDENTIFICATION (RFID) SYSTEMS

FIELD OF THE INVENTION

The present 1nvention relates generally to
radio frequency 1dentification (RFID) systems, and more

particularly to apparatus for evaluating radio frequency

identification systems.

BACKGROUND OF THE INVENTION

Radio frequency 1dentification (RFID) systems
are known systems which allow objects to be labeled with
tags such that when the tag 1s passed through the

g—

electromagnetic field of a reader/interrogator the object

1s 1dentified by reading the tag attached to the object.

The tag 1includes an antenna, which may be a
dipole for far field systems or a coil for inductive

systems tuned to the frequency of the 1interrogator’s

generated electromagnetic field. The electrical current

generated i1n the tag’s antenna powers the tag. Data is

[

generally sent to the tag by modulating the interrogator

generated electromagnetic field which i1s commonly called
the exciter or illuminating field. The tag sends data
back to the interrogator either by transmitting with its
own transmitter with a separate frequency and antenna

from the 1lluminating field or by modulating the

1lluminating field by changing the loading of the tag’s

antenna i1n what 1s commonly called a back scatter system.

In any case, eilther the new electromagnetic field from

the tag or the disturbances 1in the interrogator’s

P

1lluminating field caused by the tag’s back scatter
system 1s detected by the interrogator. The data from

the tag 1s decoded, thereby enabling the tag and the item

to which the tag is attached to be identified. 1In some



CA 02404341 2002-09-27

WO 01/65517 PCT/CA01/00242

10

15

20

25

30

35

s .

cases the tag is written to, as in the case of read/write

tags, by modulating the interrogator’s generated

electromagnetic field. Typical information that might be

stored on the tags includes: purchase order number (1i.e.

PO#); expiry date; destination; confirmation of an

applied process, etc.

With a RFID system, or other types of wireless

installations, the location for the installation must be

checked for suitability. This 1is especially true for

automated RFID tag systems since the tags are dgenerally

mounted on objects that are being moved through the

interrogation field of a reader which 1s fixed. The

other possibility is where the tagged objects are not

moving i.e. on storage shelves, and the reader 1i1s moving,

for example the reader is mounted on a forklift. In

either case the dynamics between the reader and the tags

are changing and it is difficult to characterize the

e

coverage of the RF field, because of 1interference to

other equipment and interference from other equipment.

One known method for evaluating a site and tag

equipment involves using test equipment to characterize

existing radiation at the site and mapping the power

levels from the tag eqguipment. While this testing

procedure does provide good diagnostic i1nformation for
determining causes of problems with existing
installations, there are a number of shortcomings. The
principal problem with this approach 1is that the test

equipment required to perform the evaluation 1s -expensive

and reguires a very skilled and experienced technicilan.

It 1g also difficult and i1naccurate to convert these

results into appropriate range and accuracy figures for

the operation of the RFID system. Furthermore, the

results are not representative of actual operating
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conditions with moving tags and readers.

A second known method 1in the art involves
installing a pilot system and allowing the system toO
operate for a period of time all the while collecting
statistical data on its performance. While this approach

produces actual operating conditions, 1t 1s expensive 1n

vl

terms of equipment, 1s logistically difficult to setup,
and 1s slow to produce results. It 1s generally

considered a “go/no go” type of evaluation and must be

run for a very long time collecting statistics 1n order

to characterize any marginal conditions. It 1s therefore

not useful for determining actual installation positions

or for diagnosing the reasons why a site 1s good or bad.

In view of the shortcomings with the prior art

techniques, there still remains a need for RFID survey

tools and techniqgues.

SUMMARY OF THE INVENTION

The present invention provides an apparatus and

method for evaluating and 1nstalling a wireless system

and 1S particularly sulted to radio frequency

identification (RFID) systems. The tag evaluation

apparatus and method determine the suitability of a

particular site for use with specific i1dentification tag

types. The tag evaluation apparatus may be utilized

before installation as a site survey tool or after

installation as a diagnostic or performance optimizing

tool.

In accordance with the present i1nvention, the

power levels on actual tags are measured for the

communications in and out of the tags and are compared

with the communications from the interrogator. The RFID
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tag evaluation apparatus provides the capability for

different tag types to be evaluated in actual use on the

items to be tagged while the tag item (or tag items) 1is

being transported in the operational mode. The RFID tag

evaluation module measures and records the key parameters

for operation of an RFID tag system 1in real-time, and 1is

capable of highlighting marginal areas. As such, the

system 1s suitable for evaluating and determining antenna

placements and diagnosis of existing systems.

In a first aspect, the present 1nvention

provides apparatus for evaluating a radio frequency

1dentification system having a plurality of tags, said

tags operating at a selected frequency, and said tags
being responsive to an output signal transmitted by an
interrogator and i1ncluding a circuit for receiving the
output signal transmitted by the i1nterrogator and

transmitting a return signal 1n response to sald output

signal, saild evaluation apparatus comprising: (a) a probe

for coupling to the circuit in one of said tags, and said

probe including a plurality of lines for sampling

selected signals 1in said circuit; (b) a controller
coupled to said probe and 1including a processor for

processing sald sampled signals and memory for storing

information associated with said sampled signals; and (c)

a transmitter coupled to said controller and responsive

to control signals from said controller for transmitting

sald stored information to a remote device, wherein said

transmitter utilizes a communication channel operating at

a different frequency than the selected frequency for the

tags.

In another aspect, the present invention

provides apparatus for evaluating a wireless system

having a plurality of wireless terminals, the wireless
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terminals operate at a selected fregquency, and the

wireless terminals are responsive to an output signal

transmitted by a transceiver terminal and each of the

wlireless terminals 1includes a circuit for receiving the

output signal transmitted by the transceiver terminal and

transmitting a return signal 1n response to the output

signal, the apparatus comprises: (a) a probe for coupling

pr—

to the circuilit in one of the wireless terminals, and the

probe i1ncludes a plurality of lines for sampling selected
signals in the circuit; (b) a controller 1s coupled to
the probe and i1includes a processor for processing the
sampled signals and memory for storing 1nformation
assoclated with the sampled signals; and (C) a

transmitter 1s coupled to the <controller and 1is

responsive to control signals from the controller for

transmitting the stored information to a remote device,

wherein the transmitter utilizes a communication channel

4

operating at a different frequency than the selected

frequency for the wireless terminal.

In yvet another aspect, the present 1i1invention
provides a data signal embodied 1in a carrier wave, the

data signal provides information from a tag under

evaluation in a radio frequency identification system to

a remote device, the radio frequency 1dentification

system 1includes a plurality of tags operating at a

selected fregquency, and the tags are responsive to an

output signal transmitted by an 1interrogator, the data
signal comprises: (a) an envelope; (b) a data portion,
the data portion provides information about the tag under

evaluation.

BRIEF DESCRIPTION OF THE DRAWINGS

Reference will now be made, by way of example,

to the accompanying drawings, which show a preferred
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embodiment of the present invention, and 1n which:

Fi1g. 1 shows 1n block diagram form a RFID

S’

survey or tag evaluation apparatus according to the

present 1nvention 1n a radio frequency 1dentification

(RFID) system;

Fig. 2 shows 1n block diagram form a tag
evaluation apparatus arrangement according to another

embodiment of the present 1nvention;

Fig. 3(a) shows in schematic form an

implementation for the tag evaluation module of Fig. 1;

Fig. 3(b) shows 1n schematic form a more

detailed circuit i1mplementation for the controller module

g—

of Fig. 3(a); and

Fig. 3(c) shows 1n schematic form a telemetry

—

receiver for the tag evaluation module of Fig. 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Reference 1s first made to Fig. 1 which shows
a tag evaluation module or survey apparatus 10 according
to the present invention. While the apparatus and method

according to the present 1nvention are described i1n the

context of a radio freguency identification (RFID)

system, 1t 1s to be understood that the 1nvention has

wider applicability to other types of wireless systems

and 1nstallations.

As shown in Fig. 1, the tag evaluation module

10 is coupled to a radio fregquency i1dentification system

or RFID system which 1s indicated generally by reference

1. The RFID system 1 comprilises one or more tags 2, shown



CA 02404341 2002-09-27

WO 01/65517 PCT/CA01/00242
- 7 -
individually as 2a, 2b...2n, and a tag 1interrogator
module 4. The RFID system 1 may comprise a pre-existilng

10

15

20

25

30

35

installation in which case the tag evaluation module 10

is utilized as an evaluation tool to diagnose and monitor

the performance of the system 1. If the RFID system 1 1s
a new system which is to be installed, the tag evaluation

module 10 1is utilized as a survey tool 1in conjunction

with selected tags 2 to the suitability of the system 1

to the installation site. For example, the installation

site 1s checked for coverage of the RF field, for

interference to other equipment and for interference from

other equipment.

The tag interrogator module 4 1s similar to the

arrangement disclosed and described in a co-pending

United States patent application filed January 6, 2000 1in
the name of the common owner of the subject invention.
The tag interrogator module 4 comprises a radlo frequency
module 5 and an interrogator control module 6 and a power
supply unit 7. The tag interrogator module 4 both reads

and writes to the tag 2a which is being evaluated.

As also shown 1in Fig. 1, the tag evaluation
module 10 includes a telemetry receiver 11. The tag
evaluation module 10 1s connected to the tag 2a under
evaluation through very high impedance probes indicated

by reference 9. The probes 9 include a tag data line 9a,

a tag gap line 9b, and a tag power line 9c. The
telemetry receiver 11 ©provides a 7radio frequency

communication channel (denoted generally by reference 14)

for the tag evaluation module 10. In one embodiment, the
telemetry receiver 11 couples the tag evaluation module
10 to the interrogator control module 6 as shown 1in Fig.

1. In another embodiment, the telemetry receiver 11

couples the tag evaluation module 10 to a personal
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computer 20 as shown in Fig. 2. The interrogator control
module 6 (Fig. 1) or the personal computer 20 (Fig. 2)
receive through the telemetry receliver 11 the
measurements made by and the data collected by the tag
evaluation module 10. This information 1s processed as
will be described in more detail below. For the
arrangement shown in Fig. 1, the tag interrogator 4 Dboth

reads and writes to the tag 2a under evaluation.

Referring again to Fig. 1, the tag evaluation

module 10 preferably comprises a battery-powered device
which 1is coupled to one of the tags 2a, 1.e. the tag
under evaluation. The tag evaluation module 10 1ncludes
a radio frequency communication channel which comprises
a transmitter 12 and the telemetry receiver 11. The
telemetry receiver 11 1s connected elther to the tag

interrogator 4 (Fig. 1) or the personal computer 20 (Fig.

2) as described above. The telemetry receiver 11 allows

the tag evaluation module 10 to communicate with the tag

interrogator 4 or the PC 20 and with the radio frequency

identification link between the tag interrogator 4 and

the tag 2a forms a closed loop system. The radio

frequency communication channel between the tag

evaluation module 10 and the telemetry receiver 11

preferably utilizes a frequency which 1s significantly

different from the operating frequency of the tags 2 and
the tag interrogator 4. For instance, 315 MHz 1s a low

power telemetry band that does not overlap with any

conventional tag frequency allocations. The information

collected for or processed from a tag 1s encoded 1n a

radio frequency  signal (1.e. carriexr  wave) and
transmitted to the telemetry receivexr 11. The encoding

of the information may be performed using conventional

techniques, for example, the signal comprises an envelope

and an information or data portion.
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It will be appreciated that the communication
channel between the tag evaluation module 10 and the tag
interrogator 4 or PC 20 may be implemented using other
techniques, such as, a serial hardwired communlcation

link. The telemetry implementation is preferred because

it provides good manceuverability and flexible placement

options for the tag evaluation module and the receiving

unit (i.e. the receiver 11 and the tag 1nterrogator

module 4 and/or the PC 20). In addition, a long wire

link between the tag evaluation module 10 and the tag

interrogator 4 leads to signal propagation between the

tag evaluation module 10 and the tag interrogator 4 which

may disturb the readings.

The arrangement of the tag evaluation module 10
as shown 1in Figs. 1 and 2 allows the wvital system

parameters of the tag 2a to be measured without

il

disturbing 1ts operation. This information is used to

verify, quantify and qualify the operation of the tag Z2a

in actual use. The main system parameters are (a) power

from the RF field which is used to power the RFID tag Z2a,

or in the case of active tags is used to 1identify the

region of interrogation; (b) the data input interface 1in

the tag 2a which is used to receive data from the tag

interrogator 4; and (c) the data output interface 1in the
tag 2a which is used to send data to the tag i1nterrogator
4 . The tag evaluation module 10 <collects this

formation and data at the tag 2a and sends the

| W

1in
information back to the tag interrogator 4 or the PC 20

via the separate radio frequency channel wusing the

telemetry receiver 11. Since radio frequency of the

telemetry channel 1s different than the operating

frequency of the tags 2, the operation of the tags 2 18

not affected. The information collected from the tag Z2a

by the tag evaluation monitor 10 1is compared with the
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data sent and received by the tag interrogator module 4

and logged along with voltage reading from the tag 2a and

bl

position information at the time of the test.

If the arrangement of the separate PC 10 shown

in Fig. 2 1is used to collect the data, then there 1is

preferably a communication link 22 (Fig. 2) between the

PC 10 and the tag interrogator module 4. Preferably, the

tag interrogator module 4 includes a screen to display

instructions to RFID site survey technician which guide

the technician through operations of the tag 2a and

experiments such as the range and collision reguirements

for the application are exercised. The data collected by

the tag evaluation module 10 and received via the

telemetry radio frequency link 14 is matched against the

data sent and received via the tag 1interrogator 4

operating in normal mode and again against the operation

that was taking place at that point 1n order to

characterize the applicability of that type of tag 2a 1in
actual operating conditions at that site. This will not

only give information that the tag 2a actually worked but

give information on interference, error rates and give a
measure as to how well or marginally the system 1s

working.

For the arrangement with the tag interrogator
module 4 shown in Fig. 1, the interrogator 4 includes a
microprocessor (not shown) which is suitably programmed

to compare data collected by the tag evaluation module 10

at the tag 2a with data generated and collected at the
interrogator 4. For the arrangement with the personal
computer 20 shown in Fig. 2, the PC 20 1s connected to

the tag evaluation module 10 through the telemetry

receiver 11 and to the tag interrogator 4 through the

communication link 22. The PC 20 is suitably programmed
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to pertorm the comparisons and logging of the data

collected by the tag evaluation module 10 and the data

recelved from the tag interrogator 4.

As will now be described with reference to

Figs. 3(a) to 3(c), the tag evaluation module 10
comprises two principle sub-modules: the telemetry
receilver 11 and a controller stage 12. An electronic

implementation for the telemetry receiver 11 1s shown 1in

schematic form in Fig. 3(c). A circult 1mplementation
for the controller stage 12 1s shown i1n schematic form in

Fig. 3(a), and a more detailed circuit i1mplementation for

the controller stage 12 1s shown 1in Fig. 3 (b). As

described above, the tag evaluation module 10 1s

preferably 1mplemented as a battery-powered device and 1S

coupled to the tag 2a of 1nterest.

Reference 1s next made to Fig. 3 (a) which shows

in schematic form an 1mplementation for the controller

stage 12 of the tag evaluation module 10. As shown 1n
Fig. 23(a), the controller stage 12 comprises three
principle components: a controller 30, an antenna circuit
32, and a battery supply circult 34. The antenna circult

32 provides the radio interface to the telemetry radio

fregquency channel 14. The controller 30 comprises a

conventional microprocessor-based device 100 as shown 1in

Fig. 3(b), such as the PIC16C73 microcontroller. The

S’

controller 30 1ncludes local memory and provides the

control and processing functions for the tag evaluation

module 10. The controller 30 1ncludes an input port 36

for receiving output signals from the tag 2a under

evaluation. The 1nput port 36 1s coupled to the
corresponding probe lines 9 (Figs. 1 and 2) through a
sulitable connector 44. The controller 30 1ncludes a

transmit data output port 38 which 1s coupled to the
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antenna circuit 32. The controller 30 also includes an

output port 40 for driving three light emitting diodes

42, 1indicated individually by references 42a, 42b, and

42c. The LEDs 42 are used to provide a visual indication

of selected status and operational states of the tag
evaluation module 10. The controller 30 1s powered by a
battery 35 1in the battery cilrcuit 34. The battery
circuit 34 also provides power for the remainder of the
circultry in the controller stage 13. The controller 30
(1.e. microprocessor-based device 100) 1s suitably

programmed to recelve and store data and signals received

from the tag 2a via the probes 9. The sgspecific

implementation details for the controller 30 will be

gr—
p

within the understanding of one gkilled i1in the art and

further details are provided for a “PIC” microcontroller
100 implementation in the schematic diagram shown as Fig.

3 (b) .

Reference 1s next made to Fig. 3(c), which
shows 1in schematic form an 1mplementation for the
telemetry receiver 11. The telemetry receiver 11
comprises two principal components: an antenna circuit 50

and a signal conditioning cilrcult 52. The antenna

circuit 50 1includes an antenna 54 and an 1integrated
circulit 56. The antenna 52 receives the radio frequency

signal from the controller stage 11 and feeds this signal

to the integrated circuit 54. The integrated circuit 54

comprises a conventional radio transceiver device such as

the RXM-315-LC, available from Linx Technologies of

Grants Pass, Oregon, which converts the radio frequency

signal into a series of output data pulses. The signal

conditioning circuit 52 adjusts the level of the output

g

data pulses and provides a buffer. The conditioned data

pulses are then made available to the tag i1interrogator

module 4 or the PC 20 through a suitable connector port
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56. The specific implementation details of the telemetry
receiver 11 as shown 1in Fig. 3(c) will be within the

understanding of one skilled 1n the art.

In operation, the tag i1nterrogator 4 1s set up

at the site of a proposed RFID system 1installation and
the tag 2a 1is attached to a representative 1item (for
example, a pallet containing auto parts 1n a warehouse)

that is intended to be tagged. The site survey 1s then

performed as follows: (1) 1instructions are given to the
technician (or technicians) running the site survey via
a screen on the tag interrogator 4 or the display on the
PC 20 screen which direct the technician(s) as to the
test which 1s to be conducted. For example, move the

item with the tag 2a attached past the tag interrogator

4 using a forklift at a speed of 10mph with the tagged

P

item lifted off the floor at a distance of 6 feet from

the interrogator 4. (2) the technician then activates a
button (not shown) on the tag evaluation module 10 to
mark that the forklift is in position, and then proceeds

with the operations required for the test. (3) The tag

evaluation module 10 then 1logs the data as described

above along with the test number of the current sequence.
(4) The technician 1s then alerted wvia the tag
interrogator module 4 or the PC 20 when that test 1s
complete, and presses the mark button on the tag
evaluation monitor to acknowledge. New test i1nstructions

are displayed as per step (1) and all the steps repeated

until all the test 1in the test sequences have Dbeen

executed.

In the preferred embodiment, the tag evaluation

module 10 (i.e. the controller stage 12) 1s suitably

P

programmed to keep one or more logs of the voltage levels

(i.e. signal T,,, on probe 9c) on the tag 2a during the

L
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running of the tests. The voltage levels are preferably
recorded at a regular timed interval. The 1interval

10

15

20

25

30

35

timing is extended If the voltages on the chip are below
operating levels, then it 1is preferable to extend the
timing 1nterval. As the normal operating levels are

approached, the timing interval 1is again shortened to

reduce data storage requirements.

In the preferred embodiment, the tag evaluation
module 10 (i.e. the controller stage 12) 1s suilitably

programmed to generate one or more logs of the data

received by the tag 2a together with logs of the data
transmitted by the tag 2a to the tag interrogator 4.

These logs are then correlated to the logs of the tag

voltage. This information is useful in that 1t gilives the

error rate for communications to the tag 2a. In

addition, it provides a measure of the window of

opportunity for the RFID system 1 to communicate with the

tag 2a under actual operating conditions.

The logs generated by the controller stage 12

in the tag evaluation module 10 as described abpove

provide information which is used to quantify changes 1n

performance of the RFID system 1, for example, due to

multiple tags being present simultaneously in the field,

—

or proximity of tags, or the effect of tagging of various

materials. As will be familiar to those skilled 1n the

P

art, many types of materials can reduce the effectiveness

of the RFID system, such as fruits which contaln high

contents of water which absorbs radio frequency energy at

high freguencies. Interferences of this type are not

[ —

normally tested 1in a lab. However, the tag evaluation
module 10 according to the invention makes 1t possible to

tag such products in an installation and observe the

d

effects of the actual products on the performance of the
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RFID system 1.

In summary, the RFID survey tool according to

the present invention provides the following advantages.

First, the RFID survey tool reduces the cost of site

evaluations. Secondly, the RFID survey tool increases

the accuracy of the results and reduces the time required

to evaluate the site. Thirdly, the RFID survey tool aids

in selecting antenna placement, evaluating suitability of

tag to the material being tagged, and highlighting any

marglinal areas 1n the system. The RFID system 1is also

suitable for diagnosing existing RFID tag installations.

The present invention may be embodied 1n other

specific forms without departing from the spirit or

essential characteristics thereotf. Certalin adaptations

and modifications of the invention will be obvious to

those skilled 1n the art. Therefore, the presently

discussed embodiments are considered to be 1llustrative
and not restrictive, the scope of the invention being
indicated by the appended <claims rather than the
foregoing description, and all changes which come wlthin

e

the meaning and range of equivalency of the claims are

rherefore intended to be embraced therein.
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WHAT IS CLAIMED 1IS:

1. An apparatus for evaluating a radio frequency

ldentification system having a plurality of tags, said

tags operating at a selected frequency, and sald tags
being responsive to an output signal transmitted by an
interrogator and each of said tags including a cilrcult
for receiving the output signal transmitted by the
interrogator and transmitting a return signal 1n response
to said output signal, said apparatus comprising:

F
p—

(a) a probe for coupling to the circuit 1n one of

P

sald tags, and said probe including a plurality of lines

for sampling selected signals 1in said circuilt;

(b) a controller coupled to said probe and

including a processor for processing said sampled signals

and memory for storing information associated with said
sampled signals; and

(c) a transmitter coupled to said controller and
responsive to control signals from said controller for
transmitting said stored information to a remote device,

wherein said transmitter utilizes a communication channel

U

operating at a different frequency than the selected

fregquency for the tags.

2 . The apparatus as claimed in claim 1, wherein

said communication channel comprises a radio frequency

channel .

3. The apparatus as claimed in claim 1, wherein
one of said sampled signals comprises a power reading for

sald tag.

4 . The apparatus as claimed in claim 3, whereiln
one of said sampled signals comprises a data signal from

sald tag.
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5. The apparatus as claimed in claim 4, whereln

one of said sampled signals comprises a gap reading for

the tag.

6 . The apparatus as claimed 1n claim 2, whereiln

sald processor includes means for storing a plurality ot

said power readings and means for generating a power

reading log, salid power reading log being adapted foxr

transmission to sald remote device.

7. The apparatus as claimed in claim 4, whereiln

sald processor includes means for storing a plurality ot

salid data signals and means for generating a data log,

salid data log being adapted for transmission to said

remote device.

8 . The apparatus as claimed 1in claim 6, whereiln
said remote device comprises a computer, said computer

having a communication link coupled to said interrogator

and including means for comparing said power readings for

said tag with power readings from said interrogator.

9. The apparatus as claimed 1in claim 7, wherein
said remote device comprises a computer, said computer

having a communication link to said 1interrogator and

including means for comparing said data signals for said

tag with data signals obtained from said interrogator.

10. The apparatus as claimed in claim 1, whereiln
salid apparatus comprises a portable device powered by a

battery supply.

11. An apparatus for evaluating a wireless system
having a plurality of wireless terminals, said wireless

terminals operating at a selected frequency, and said
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1

[ et

wireless terminals being responsive to an output signe

gt

transmitted by a transceiver terminal and each of said

wireless terminals including a circuilt for receiving the
output signal transmitted by the transceiver terminal and
transmitting a return signal in response to said output
signal, said apparatus comprising:

(a) a probe for coupling to the circuit 1in one ot

said wireless terminals, and said probe 1ncluding a

plurality of lines for sampling selected signals 1n said

circult;
(b) a controller coupled to said probe and

including a processor for processing sald sampled signals

and memory for storing information associated with said

sampled signals; and

(c) a transmitter coupled to said controller and

responsive to control signals from said controller for
transmitting said stored information to a remote device,

wherein gsaid transmitter utilizes a communication channel

operating at a different frequency than the selected

frequency for the wireless terminal.

12 . The apparatus as claimed in claim 11, wherein

said communication channel comprises a radio frequency

channel.

13. A data signal embodied in a carrier wave, said

data signal providing information from a tag under

evaluation in a radio frequency identification system €O

a remote device, said radio frequency identification

system including a plurality of tags operating at a

selected frequency, and said tags being responsive to an
output signal transmitted by an interrogator, said data
signal comprising:

(a) an envelope;

(b) a data portion, said data portion providing
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information about said tag under evaluation.

14 . The data signal as claimed in claim 13, wherein

—
p—

said carrier wave has a frequency different than the

selected frequency of said tag under evaluation.

15. The data signal as claimed in claim 13, whereiln

said data portion includes information related to a power
level reading in said tag under evaluation 1n response to

said output signal.

16. The data signal as claimed in claim 13, wherein
sald data portion includes information related to data
transmitted to said i1nterrogator by said tag under

evaluation.

17. The data signal as claimed in claim 13, wherein

Said data portion includes a log of power level readings

obtained from said tag under evaluation.

18. The data signal as claimed in claim 13, whereiln

said data portion includes a log of data signals

transmitted by said tag to said interrogator.

19. The data signal as claimed in claim 13, wherein

said data portion includes information related to data
transmitted by said interrogator to said tag under

evaluation.

20 . The data signal as claimed in claim 13, wherein

said data portion includes a log of data signals recelved

by salid tag from saild interrogator.
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