RF ENERGY EM SSI ON TEST REPORT
OF THE
AG NFOLI NK | nc.

Tag Tacker Low Power Transmitter

PREPARED BY:

Mar ki an Lapchak
Mar k Lapchak & Associates Inc.
6721 S. Leyden Ct.
Engl ewood, Co. 80112
NARTE CERTI FI CATI ON: EMC 001676

PREPARED FOR:

AG NFOLI NK | nc.
1821 Left Hand Grcle
Longnont, CO 80501
303/ 702- 1299

12/ 14/ 99
agi nfol

FCC I D: ON2TTREADERO1



TABLE OF CONTENTS

SUMVARY

1.0 SCOPE AND OBJECTI VE OF TEST
2.0 UNIT TO BE TESTED

3.0 FACILITY REQU REMENTS

3.1 SITE ATTENUATI ON
3.2 | NSTRUVENTATI ON

4.0 SPURI QUS RADI ATED EM SSI ONS TEST

4.1 PROCEDURE
4.2 RESULTS

5.0 TRANSM T FREQUENCY FI ELD STRENGIH & OCCUPI ED BANDW DTH

5.1 PROCEDURE
5.2 RESULTS

6.0 RF ID Reader Magnetic Field Strength & Spurious Em ssions

6.1 PROCEDURE
6.2 RESULTS

APPENDI CES
APPENDI X |
TABLES 1 - 11
GRAPHS 1 - 2
APPENDI X | |

TABLE OF CORRECTI ON FACTORS
TEST SYSTEM BLOCK DI AGRAM
LI ST OF OSC LLATOR FREQUENCI ES

APPENDI X | | |
FIGURES 1 - 4

THEORY OF OPERATI ON
READER | NTERNAL BLOCK DI AGRAM

FCC I D: ON2TTREADERO1



SUMVARY

The testing was performed under the provisions of ANSI C63.4/1992
and the OATS was calibrated in accordance with ANSI C63. 4/1992.

The AG NFOLINK TAG TRACKER TRANSM TTER wth Base Station
(RECEI VER), is hereafter referred to as the UUT. The UUT, with
test setup as described in the block diagram of Appendix |1,

PASSES all the radiated requirenents, the FCC Part 15, Subpart C

regul ati ons, pp 15.231 governing Low Power Intentional Radiators

operating in the band above 70 MHz and 15.209 for operation bel ow

160 KHz.

The maxi mum electromagnetic field strength at the transmt
frequency of 418.009 MHz was 77 db verses a spec limt of 80.3 db
when neasured with a peak detector at 120 KHz bandwi dth as
expl ained in paragraph 5.0. The occupi ed bandwi dth was .01% of
the 418 MHz center frequency verses a spec of .25%

The maximum field strength of the magnetic field em ssions at
134.2 KHz of the ID Reader was 100 db verses a spec of 105 db
since the neasurenent was perforned at 3 neters. (a 40 db/decade

correction factor was applied when going from 300 neters to 3

nmeters, yielding an 80 db increase in the 25 db limt at 300
neters). This is in accordance with Section 15.31F(2) of the
Rul es.

The spurious

radi ated em ssions of

closest to the limt are as foll ows,

the transmtter, which cane
rounded to the nearest db:

FREQUENCY EM SSI ON Pol ari zati on MARG N( db) TABLES
(VHz) LEVEL Appendi x |
(dbuv/ neter)

836. 06 56 Hori zont al -4 1
1672 57 Hori zont al -3 1
2090 56 Hori zont al -4 1
2508 50 Hori zont al -10 1
2926 50 Hori zont al -10 1

836. 06 48 Verti cal -12 2
2090 53 Verti cal -7 2
2926 52 Verti cal -8 2

For nore details, see Appendix |, Tables 1 - 9 and GRAPHS 1 - 2. A negative

margi n neans that

em ssions from Tables 1 -
applicable limts.
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SUMVARY (cont)

The Tag Tracker antennas are internal to the unit and not accessible to the
user.

| NFORVATI ON SUPPLI ED TO THE USER

The manual contains a cautionary statenent required by Section 15.21 of the
FCC rules for an intentional radiator."

CAUTION: Changes or nodifications not expressly approved or
aut hori zed by the manufacturer may violate the conpliance of this
equipnment to the Cass B limts for a digital device and could,
t hereby, void the users authority to operate the equi pnent.

The | abel on the outside of the equipnent enclosure contains the FCC ID and
the follow ng text:

FCC I D. ON2TTREADERO1

This device conplies with Part 15 of the FCC Rul es.
Qperation is subject to the following two conditions:
(1) this device may not cause harnful interference,
and (2) This device nust accept any interference
recei ved, including interference that nmay cause
undesi red operation

AG NFOLI NK shall maintain the records listed in Section 2.938 of the FCC
rul es.
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1.0 SCOPE AND CBJECTI VE OF TEST

To determne the degree of conpliance of products to the Federal
Conmruni cations  Conm ssion Part 15 Subpart C requirenents for
intentional radiators which limt emssions of Low Power Transmtter

Devi ces pursuant to pp 15.209 and 15.231 through the certification
pr ocess.

2.0 UNNT TESTED

The Tag Tracker Transmtter and Base Station (Receiver), manufactured
by AG NFOLINK Inc., 1821 Left Hand Crcle, Suite A Longnont, CO 80501,

hereafter referred to as the UUT, is intended to identify cows through
an | D TAG worn by the animal.

3.0 FACILITY REQU REMENTS

3.1 Site Attenuation

The radiated testing described herein was acconplished on the
METRUM OATS which is located at 4800 E. Dry Creek Road, Littleton,
CO 80122. This site neets the requirenents of FCC 47 CFR rul es,
Section 2.948. Refer to FCC File # 31040/SIT/1300F2 for a
detailed description of the site. The test area is free of

reflecting objects in an area as defined in Figure 1, Appendix
L.
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3.2 Instrunentation

Measur enent s/ Radi at ed:

Pol arad ESV Recei ver, #6003594, calibrated 2/10/99, calibration
due 2/ 10/ 2000.

Pol arad ESH2 Recei ver, #6003696, calibrated 2/10/99, calibration
due 2/ 10/ 2000.

Rhode & Schwarz HFH2-Z2 Magnetic Field Active Loop Antenna, 10 KHz
- 30 MHz.

HP 8565A Spectrum Analyzer, s/n 2210A02349, 100 Mz - 18 GHz,
Calibrated 9/27/99, Calibration Due 3/27/2000.

Al tech 94455-1 Biconical Antenna, 30 -200 MHz, Cal'd 8/3/99, Ca
Due 8/ 3/2000.

Ailtech 96005 Log Periodic Antenna, 200 MHz - 1 GHz, Cal'd 8/3/99,
Cal Due 8/3/2000.

AH Systens Horn Antenna, nodel SAS-200/571, s/n 339, 1-18 GHz,
Cal i brated 4/14/99, No re-calibration required.

Avantek UTC 10-220-1 25 db Preanp, #211.093, Calibrated 3/8/99
calibration due 3/8/2000.

JCA Technology JCA 15-416, 40 db preanp, # 6010088, 1-5 GHz,
Calibrated 9/3/99, Calibration Due 9/3/2000.

Measur enent s/ Conduct ed:

HP 8568B Spectrum Anal yzer, #6003693/94/95, 100 Hz - 1.5 GHz,
Calibrated 3/10/99, Calibration Due 3/10/2000.

Sol ar 8028-50-TS-24-BNC UUT LISN, # 6009941/6009942, Cali brated
6/ 28/ 99, Calibration Due 6/28/2000.

Solar 7930-10 Hi gh Pass filter, #6009940, Calibrated 6/28/99,
Cal i brati on Due 6/28/2000.

HP 7550A Plotter, No Calibration Required.
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4.0 SPURI QUS RADI ATED TEST PROCEDURE AND RESULTS

4.1 Procedure

4.1.1Setup of

equipnmrent on the test site, for detailed

measurenents, was according to Figure 2, Appendix III

and

the block diagram of Appendix I1. The ANSI

C63. 4/ 1992 neasurenent procedure was fol |l owed.

4.1.2The UUJT was operated during the test as foll ows:

a.

b.

Four

The UUT was reading a fixed responder tag.

The UUT was reading at its mninum system recycle
time of 1.3 seconds which is a worst case test
node not nornmally used in the field due to system
software turn around ti me.

When an ID tag is read, the serial information out
of the ID reader is passed via a 418 Mz FM link
to the Base Station (receiver)..

The Base Station is RF receive only. It receives
the 418 MHz signal and conditions the level to be
directly passed on to a host personal conputer
There are no clock sources in the Base Station.

conditi ons were tested:

4.1.2.1 Tag Tracker Transm tter Wand and Measuri ng

Antenna - horizontally polarized.

4.1.2.2 Tag Tracker Transm tter Wand and Measuri ng

Antenna - vertically polarized.

4.1.2.3 Tag Tracker Transmtter Wand Vertically

Pol ari zed, neasuring antenna- horizontally
Pol ari zed.

4.1.2.4 Tag Tracker Transmitter Wand Antenna

FCC I D: ON2TTREADERO1

Horizontal ly Pol ari zed, Test Site Receive
Antenna Vertically Pol ari zed.



4.0 SPURI QUS RADI ATED TEST PROCEDURE AND RESULTS (cont)
4.1 Procedure (cont)

4.1.3 Performall neasurenents at 3 neters at the METRUM
OATS. Adjust the antenna hei ght between 1 - 4 neters
and the UUT rotated to nmaxim ze the em ssions during
the survey. Performa prelimnary survey with each
antenna and polarization ( 4 setups as in 4.1.2) while
tuning the ESV receiver in the alternate quasi-peak
Mode, 120 KHz bandwi dth, and the 8565A spectrum
anal yzer in peak node from30 MHz - 4.18 GHz in
accordance with ANSI C63. 4-1992, Appendi x D procedure.

Interface cables were adjusted at the frequencies
shown in the Appendix | tables. The host Interface was
pl aced on its feet with the antenna oriented vertically
as it would be in actual operation.

4.1.4 At the conclusion of the prelimnary survey for each
ant enna/ pol ari zati on conbination at all four
conbi nati ons. The maximum field strength at each
significant frequency found was recorded with the
hei ght of the antennas renotely and autonmatically
varied between 1 and 4 neters off the ground pl ane.
The orientation of the UUT which produced the maxi mum
field strength was obtained by renotely rotating an
automatic turntable and recording the angle as
indicated in Tables 1 - 2. Only the frequencies which
produced t he hi ghest em ssions are reported.

UUT orientation in Tables 1 & 2 is defined as foll ows:

FRONT
0
LEFT 90 270 RIGAT
180
BACK
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4.0 SPURI OQUS RADI ATED TEST PROCEDURE AND RESULTS (cont)

4.1.7 The specified Iimt is 60.3 db with the average
detector used. Alternately, the quasi-peak detector
may be used. The 60.3 db Iimt of 15.231 applies in
the restricted bands of operation of 15.205 in
accordance with 15.231b3. At frequencies above 1000
MHz, the average level of the em ssions is specified.
Since the 8565A anal yzer neasures the peak |evel of the
em ssions, the resolution bandwidth was initially set
to 1 M.

4.1.8 Har noni cs of the 418 MHz Em ssions

From Figure 4 of Appendix 3, the duration of the
shortest "1" bit is .87 mlliseconds. The pul se
desensitization factor (PDF) from HP application note
150-2 page 15 is 0db for bandwi dths of 1 MHz, 100 KHz
and 10 KHz. Therefore, a bandwi dth of 100 KHz was used
to increase the signal to noise ratio without affecting
the anplitude of the neasurenents above 1 GHz. (i.e.
PDF = 0)

Also fromFigures 3 & 4, the duty cycle over a 100
mllisecond period when the data bits are high is

nmeasured to be 63% of the 100 mllisecond period.
Therefore 20 log(.63) = - 4 db. The average factor
(AVF) which may be subtracted fromthe peak reading is
4 db.

4.1.9 Separation (Meters) is 3.

4.1.10 For the non-harnonic spurious em ssions, the radi ated
signal level, in dbuV vs. frequencies found, was
determ ned fromthe correction factors found in
Appendi x I'l. The receiver reads directly in dbuV*.

* The 8565A anal yzer reads in dbm This readi ng was
converted to dbuV by adding 107 db.
Em ssion | evel = Receiver/ Anal yzer readi ng (dbuV)
+ antenna factor + cable |oss -
Preanp Gain.
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4.1.10(Cont)
Cal cul ati on

As an exanple in Table 1 of Appendix I, the 58 dbuV/ml evel
at 110.54 MHz was cal cul ated using the formula above. From
Appendix |1, the antenna factor is 10.6 db. From Appendi x
Il1, the cable loss is 1 db. The receiver reading was 58
dbuV. The preanp gain is 25.1 db.

Em ssion Level (110.54 M#z) = 58 + 10.6 + 1 - 25.1 =
45. 4 dbuV/im

There were no other factors involved such as external
attenuat ors which would nodify the cal culations. The
internal RF attenuation of the ESV receiver and the 8565A
anal yzer was kept at 10 db m nimum but the receiver and
anal yzer take this into account so it does not enter into
t he cal cul ati on.

4.1.11 For the harnonic spurious em ssions, the radiated
signal level, in dbuV vs. frequencies found, was
determ ned fromthe correction factors found in
Appendi x I'l. The receiver reads directly in dbuV*.

* The 8565A anal yzer reads in dbm This readi ng was

converted to dbuV by adding 107 db.

Em ssion | evel = Receiver/ Anal yzer readi ng (dbuV)
+ antenna factor + cable |oss -
Preanp Gain + PDF + AVF.

Cal cul ati on

As an exanple in Table 1 of Appendix |, the 58 dbuV/ m| evel
at 836.06 MHz was cal cul ated using the fornula above. From
Appendi x 11, the antenna factor is 22.4 db. From Appendi x
I1, the cable loss is 3 db. The receiver readi ng was 59
dbuV. The preanp gain is 24.7 db. From4.1.8 the PDF is O
db and the AVF is -4 db.

Em ssion Level (836 MHz) = 59+22. 4+3-24.7+0-4= 55.7 dbuV/m

There were no other factors involved such as external
attenuat ors which would nodify the calculations. The
internal RF attenuation of the ESV receiver and the 8565A
anal yzer was kept at 10 db mi nimum but the receiver and
anal yzer take this into account so it does not enter into
t he cal cul ati on.

FCC I D: ON2TTREADERO1
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4.0 SPURI QUS RADI ATED TEST PROCEDURE AND RESULTS (cont)
4.2 Results

Prelimnary tests showed the 4.1.2.1 conbi nati on was the noi si est
condition and the 4.1.2.2 condition was noisy. The em ssions
when testing per the 4.1.2.3 & 4.1.2.4 conbi nati ons were not
found to be nearly as noisy as the 4.1.2.1 & 4.1.2.2
conbinations. Only the level of the fundanmental em ssion is
noted in the cross polarization test results.

See Appendix |, Tables 1 - 2 and GRAPHS 1 & 2.

Table 1/ Graph 1. Transmt and Receive Antenna
Horizontal (condition 4.1.2.1)
Tabl e 2/ Graph 2: Transmt and Receive Antenna Verti cal
(condition 4.1.2.2)

See phot ographs of Exhibit 7.

Cabl es were adjusted to maxi m ze spurious em ssion at the
foll ow ng frequencies and pol ari zati ons:

110. 24 MHz, Horizontal Polarization.(condition 4.1.2.1)
185.4 MHz, Vertical Polarization (condition 4.1.2.2)
195.4 MHz, Vertical Polarization (condition 4.1.2.2)
836.06 MHz, Horizontal Polarization.(condition 4.1.2.1)
836.06 MHz, Vertical Polarization.(condition 4.1.
2090 MHz, Horizontal Polarization (condition 4.1.2.1)
, Vertical Polarization (condition 4.1.2
2508 MHz, Horizontal Polarization (condition 4.1
, Vertical Polarization (condition 4.2.2

A "CT" next to the frequency in the tables indicates the cables
were re-positioned to maximze the em ssion |evel.

The tenperature at the time the final radiated nmeasurenents were
taken was around 80 ©°F.

The measurenent bandw dth was 120 KHz with the Quasi - Peak
detector selected from30 MHz - 1 GHz. Above 1 GHz, the

bandw dt h on the 8565A anal yzer was 100 KHz since the PDF was
calculated to be 0 db for 1 Mz or 100 KHz bandw dt h.

FCC I D: ON2TTREADERO1
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5.0 TRANSM T FREQUENCY & OCCUPI ED BANDW DTH
5.1 PROCEDURE

5.1.1 Setup the UUT Transmitter on the OATS as in pp 4.0 of
this procedure. The photographs of Appendix IIl are
al so applicable to these neasurenents. Perform
measurenents with each antenna pol ari zati on conbi nati on
of pp 4.1.2. at a distance of 3 neters.

5.1.2 When nmeasuring the maximumtransmt field strength, set
the ESV receiver detector function to "peak"” and the
resolution bandwidth to 120 KHz. Repeat the
nmeasurenent in "average" node with 120 KHz bandw dth if
the "average"” limt is not nmet in peak node.

5.1.3 When neasuring the field strength at the 20 db down
frequencies on either side of the main 418 MHz
em ssion, set the ESV receiver detector function to
"peak" and the resolution bandwidth to 12 KHz. Slowy
tune up and down fromthe main carrier and determ ne
the em ssions | evel which is 20 db | ower than the
maxi mum carrier |evel.

5.1.4 During the neasurenents of 5.1.2 and 5.1.3, the antenna
is raised between 1 & 4 nmeters and the turntable is

rotated 360c in order to maxi mze the em ssions.
5.2 RESULTS
The "peak" |evel of all four polarization conbinations listed in
4.1.2 are reported in Appendix |, Tables 3 - 6. The UUT net
these requirenents. Wen the center of the transmt frequency
was neasured in "peak" node, the | evel was under the "average"
limt by at least 4 db in all instances.

The sanple cal culations of pp 4.1.11 apply here as well.

FCC I D: ON2TTREADERO1
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6.0 RF ID Reader Magnetic Field Strength and Spurious Em ssions
6.1 PROCEDURE

6.1.1 Setup the UUT Transmitter on the OATS as in pp 4.0 of
this procedure in the follow ng orientations:

6.1.1.1 UUT is horizontal on the narrow edge.
6.1.1.2 UUT is standing up vertically.
6.1.1.3 UUT is horizontal and flat on the table.

The phot ographs of Exhibit 7 show ng the Rhode & Schwar z
HFH2- Z2 magnetic | oop are al so applicable to these
measurenents. Perform neasurenents with each wand
orientation at a distance of 3 nmeters. with the center of
the loop 1 neter above the ground plane and the plane of the
| oop parallel to the O degree orientation of the UUT as

shown. The turntable is rotated 360° to naxi m ze the |evel.

6.1.2 When nmeasuring the maximumtransmt field strength, set
the ESH2 receiver detector function to "average" and
the resolution bandwidth to 10 KHz. Repeat the
nmeasurenment in "peak"” node with 10 KHz bandw dt h.

6.1.3 When neasuring the field strength at the 20 db down
frequencies on either side of the nmain 134 KHz
em ssion, set the ESH2 receiver detector function to
"average" and the resolution bandwi dth to 200 Hz.
Slowy tune up and down fromthe main carrier and
determ ne the em ssions |level which is 20 db | ower than
the maxi num carrier |evel.

6.1.4 Measure spurious magnetic field em ssions, from 134 KHz
to 30 MVHz with the sane setup as in 6.1.1 - 6.1.2 in
accordance with the requirenents of 15.209(d). Pay
particular attention to the 134 KHz harnoni cs.

6.2 RESULTS

Refer to Appendix |, Tables 7 - 9. The UUT net these

requi renents. Wen the center of the transmt frequency was
nmeasured in "peak"” node, the level increased no nore than 3 db
above the average level in all instances.

The bandedges of the 134.2 KHz fundanental was 134.7 KHz on the
upper end and 133.6 KHz on the |ower end. Bandwidth is the

points at which the transmt level is 20 db down fromthe maxi num
fundanment al | evel

FCC I D: ON2TTREADERO1
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Appendi x |
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Pol ari zat i
Ant ennas:

on:

Ai | Tech Bi conica

Test Di st ance:

Pr oduct :
Mbde:

Hori zont al

3 Meters

& Log Periodic,

TABLE 1

AH Systens Hor n.

AG Info Link Tag Tracker and Base Station Receiver
Transmtting Continuously with data and carrier.

Dat e: 10/13/99; spurious radiated
degr ees dbuv dbuv/ m FCC 15. 231

Freq(MHz) | Uncorrected Azimuth | Correction | Corrected | Margin

Fact or (db) (db)

Level (db)

60 54 148 -17 37 -23
65 48 171 -18 30 - 30
110. 24 CT | 58 155 -13 45 -15
115 54 155 -14 40 - 20
120 43 140 -13 30 - 30
125 47 164 -12 35 -25
130 46 97 -11 35 -25
135 46 97 -10 36 -24
140 48 258 -9 39 -21
145 50 248 -8 42 -18
165 45 240 -8 37 -23
180 53 125 -10 43 -17
185 53 264 -10 43 -17
190 50 145 -10 40 - 20
200 50 83 -12 38 -22
210 49 83 -12 37 -23
215 48 120 -13 35 -25
221 52 108 -13 39 -21
224 44 111 -13 31 -29
226 52 94 -13 39 -21
231 46 110 -12 34 - 26
236 48 84 -12 36 -24
241 49 360 -12 37 -23
249 35 63 -11 24 - 36
251 43 80 -11 32 -28

FCC I D: ON2TTREADERO1
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Freq(MHz) | Uncorrected Azimuth | Correction | Corrected | Margin

Fact or (db) (db)
Level (db)
60 54 148 -17 37 -23
256 43 80 -11 32 -28
TABLE 1 (cont)

Pol ari zation: Horizontal

Antennas: Ai |l Tech Biconical & Log Periodic, AH Systens Horn.

Test Distance: 3 Meters

Pr oduct :
Mbde:

AG Info Link Tag Tracker and Base Station Receiver
Transmtting Continuously with data and carrier.

Dat e: 10/13/99; spurious radiated
degr ees dbuv dbuv/ m FCC 15. 235

Freq(MHz) | Uncorrecte Azi muth | Correction Corrected | Margin

d Fact or (db) (db)

Level (db)

267 42 291 -10 32 -28
300 39 264 -8 31 -29
311 36 360 -8 28 -32
333 42 248 -8 34 - 26
343 44 360 -8 36 -24
361 40 0 -8 32 - 28
371 35 360 -8 27 -33
400 40 138 -7 33 -27
433 40 113 -6 34 - 26
467 39 0 -5 34 - 26
521 38 43 -5 33 - 27
561 34 26 -4 30 -30
666 34 202 -2 32 - 28
800 35 214 -1 34 - 26
836. 06 CT |59 305 -3* 56 -4
910 25 231 1 26 -34
1254 64 180 -21* 43 -17
1672 77 72 - 20* 57 -3
2090 CT 73 39 -17* 56 -4

FCC I D: ON2TTREADERO1
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Freq(MHz) | Uncorrecte Azimuth | Correction Corrected | Margin
d Fact or (db) (db)
Level (db)
267 42 291 -10 32 -28
2508 CT 65 29 - 15* 50 -10
2,926 63 170,230 |-13* 50 -10
3,762 52 335 -10* 42 -18
4,180 47 83 - 8% 39 -21
Negative margin indicates em ssion is under the specified limt.
* Correction Factor from Appendi x 2 Tables plus the -4db Average Fact or
from4.1.8.

FCC I D: ON2TTREADERO1
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TABLE 2

Pol ari zation: Vertical

Ant ennas: Ai |l Tech Biconical & Log Periodic, AH Systens Horn.

Test Distance: 3 Meters

Product: AG Info Link Tag Tracker Transm tter and Base Station Receiver
Mode: Transmitting Continuously with data and carrier.

Date: 10/13/99; spurious radiated

degr ees dbuv dbuv/ m FCC 15. 231

Freq(MHz) | Uncorrecte Azimuth | Correction Corrected | Margin

d Fact or (db) (db)

Level (db)

35 34 231 -11 23 - 37
50 38 204 -14 24 - 36
60 55 190 -17 38 -22
65 44 181 -18 26 -34
135 43 66 -10 33 -27
140 40 56 -9 31 -29
150 48 59 -8 40 - 20
155 47 0 -7 40 - 20
165 41 160 -8 33 -27
180 51 189 -10 41 -19
185.4 CT 56 166 -10 46 -14
190 52 176 -7 45 -15
195. 4 CT 52 176 -7 45 -15
200 45 162 -12 33 -27
211 50 148 -12 38 -22
216 43 161 -13 30 - 30
221 47 189 -13 34 - 26
226 45 195 -13 32 -28
231 44 210 -12 32 -28
241 47 144 -12 35 -25
251 38 145 -11 27 - 33
256 40 120 -11 29 -31

Negative margin indicates em ssion is under the specified limt.

FCC I D: ON2TTREADERO1
18



TABLE 2 (cont)

Pol ari zation: Vertical

Ant ennas: Ai |l Tech Biconical & Log Periodic, AH Systens Horn.

Test Distance: 3 Meters

Product: AG Info Link Tag Tracker Transm tter and Base Station Receiver
Mode: Transmitting Continuously with data and carrier.

Date: 10/13/99; spurious radiated

degr ees dbuv dbuv/ m FCC 15. 231

Freq(MHz) | Uncorrecte Azimuth | Correction Corrected | Margin

d Fact or (db) (db)

Level (db)
267 40 79 -10 30 - 30
275 40 79 -9 31 -29
300 41 55 -8 33 -27
333 39 288 -8 31 -29
400 41 178 -7 34 - 26
434 54 308 -6 48 -12
521 36 8 -5 31 -29
561 37 230 -4 33 -27
600 39 274 -3 36 -24
667 39 85 -2 37 -23
800 33 18 -1 32 -28
836.06 CT |52 44 - 4* 48 -12
925 23 194 1 24 - 36
1, 254 63 272 -21* 42 -18
1,672 59 0 - 20* 39 -21
2090* 70 144 -17* 53 -7
2508* 59 115 - 15* 44 -16
2926* CT 65 227 -13* 52 -8
3, 344 49 0 -11* 38 -22
3,762 47 296 -10* 37 -23
4,180 52 0 - 8* 44 -16
Negative margin neans the em ssions are under the specified limt.
* Correction Factor from Appendi x 2 Tables plus the -4db Average Fact or
from4.1.8.

FCC I D: ON2TTREADERO1
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TABLE 3

Pol ari zation: Horizontal Receive, Horizontal Tag Tracker

Ant ennas: Ai | Tech

Test Distance: 3 Meters

Product: Wand

Mode: Transmitting Continuously with data and carrier bursts.
Dat e: 10/13/99; Fundanental |evel and bandw dt h.

degr ees dbuv dbuv/ m FCC 15. 231
Freq(MHz) | Uncorrected Correction | Corrected | Avrage
Azi mut h | Fact or (db) Limt
Level (db) | (db)
418. 009 a |87 127 - 11~ 76 80
417.97 b* |62 127 - 11~ 49 60
417.95 b 51 127 - 11~ 40 60
418. 035b* |70 127 - 11~ 59 80
418.06 b 50 127 - 11~ 39 60

* Upper and | ower bandw dth points.

a ESV Recei ver set to 120 KHz Bandw dt h, Peak Det ect or

b ESV Receiver set to 12 KHz Bandw dt h, Peak Det ector

C Correction Factor from Appendi x 2 Tables plus the -4db Average Factor
from4.1. 8.

The above table shows that the bandwidth is +26 KHz and - 12 KHz or .01% of
the center frequency verses a spec of .25%

FCC I D: ON2TTREADERO1
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Tabl e 4

Pol ari zation: Vertical Receive, Vertical Tag Tracker

Ant ennas: Ai | Tech

Test Distance: 3 Meters

Product: Wand

Mode: Transmitting Continuously with data and carrier bursts.
Dat e: 10/13/99; Fundanental |evel and bandw dt h.

degr ees dbuv dbuv/ m FCC 15. 231
Freq(MHz) | Uncorrected Azimuth | Correction | Corrected | Avrage
Fact or (db) Limt
Level (db) | (db)
418. 009 a |87 40 -11c 76 80
417.97 b* |65 40 -11c 54 60
417. 95b 45 40 -11c 34 60
418. 035b* | 65 40 -11c 54 60
418. 06b 45 40 -11c 34 60

* Upper and | ower bandw dth points.

a ESV Recei ver set to 120 KHz Bandw dt h, Peak Det ect or

b ESV Receiver set to 12 KHz Bandw dt h, Peak Det ector

C Correction Factor from Appendi x 2 Tables plus the -4db Average Factor
from4.1. 8.

The above table shows that the bandwidth is +26 KHz and - 12 KHz or .01% of
the center frequency verses a spec of .25%

FCC I D: ON2TTREADERO1
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Table 5

Pol ari zation: Horizontal Receive, Vertical Tag Tracker

Ant ennas: Ai | Tech

Test Distance: 3 Meters

Product: Wand

Mode: Transmitting Continuously with data and carrier bursts.
Date: 10/13/99; Fundanental |evel.

degr ees dbuv dbuv/ m FCC 15. 231

Freq(MHz) | Uncorrected Azimuth | Correction | Corrected | Avrage

Fact or (db) Limt

Level (db) | (db)
418.009 a |76 263 -11* 65 80
a ESV Receiver set to 120 KHz Bandw dth, Peak Detector
* Correction Factor from Appendi x 2 Tables plus the -4db Average Factor
from4.1.8.
Table 6

Pol ari zation: Vertical Receive, Horizontal Tag Tracker

Ant ennas: Ai | Tech

Test Distance: 3 Meters

Product: Wand

Mode: Transmitting Continuously with data and carrier bursts.
Date: 10/13/99; Fundanental |evel.

degr ees dbuv dbuv/ m FCC 15. 231

Freq(MHz) | Uncorrecte Azimuth | Correction Corrected | Avrage

d Fact or (db) Limt

Level (db) | (db)
418.009 a |75 263 -11* 64 80
a ESV Receiver set to 120 KHz Bandw dt h, Peak Detector
* Correction Factor from Appendi x 2 Tables plus the -4db Average Factor
from4.1. 8.

FCC I D: ON2TTREADERO1
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Pol ari zati on:
Rhode & Schwarz HFH2- 72
3 Meters

Ant ennas:

Test Di st ance:

Verti cal

TABLE 7

Magneti c Loop

Product: Wand Tag Reader
Mode: Horizontal Transmt(Wand |ying down on narrow edge)
Transmt Level and Spurious Em ssions
Date: 10/13/99
degr ees dbuv dbuv/ m FCC 15. 209
Freq(MHz) | Uncorrecte Azi muth | Correction Corrected | Margin
d Fact or (db) (db)
Level (db)
.1342** a |77 0 20 97 105*
. 2684 a 13 0 20 33 99
. 4026 a 38 0 20 58 95
. 5368 13 0 20 33 73
.9394 b 26 0 20 46 68
1.0728 b 14 0 20 34 67
* Usi ng the 40 db/decade near field correction since the neasurenents

were made at a di stance of 3 neters.

** Cent er

Frequency of the Intentional

Transmt Signal.

The peak | evel

with a 10 KHz bandwi dth was 3 db hi gher than the indicated average

| evel .

a ESH2 receiver set to average detector,
b ESH2 receiver set to quasi

FCC I D: ON2TTREADERO1

peak detector,
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Pol ari zati on:
Rhode & Schwarz HFH2-Z2 Magnetic Loop
3 Meters

Ant ennas:

Test Di st ance:

Vertical

TABLE 8

Product: Wand Tag Reader
Mode: Vertical Transmt(Wand Standi ng Up)
Transmt Level and Spurious Em ssion
Date: 10/13/99
degr ees dbuv dbuv/ m FCC 15. 209
Freq(MHz) | Uncorrecte Azimuth | Correction Corrected | Margin
d Fact or (db) (db)
Level (db)

. 1342** 78 0 20 98 105
. 4026 39 0 20 59 95
* Usi ng the 40 db/decade near field correction since the neasurenents

were made at a distance of 3 neters.

** Center of Intentional Transmt Peak
TABLE 9
Pol ari zati on: Verti cal
Ant ennas: Rhode & Schwarz HFH2-Z2 Magnetic Loop
Test Di stance: 3 Meters
Product: Wand Tag Reader

Mode: Horizontal (Wand |ying down on w de edge)
Transmt Level
Date: 10/13/99
degr ees dbuv dbuv/ m FCC 15. 209

Freq(MHz) | Uncorrecte Azi muth | Correction Corrected | Margin

d Fact or (db) (db)

Level (db)

. 1342%* 67 0 20 87 105
* Usi ng the 40 db/decade near field correction since the neasurenents

were made at a di stance of 3 neters.

* *

Cent er of

FCC I D: ON2TTREADERO1
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RADIATEDEMISSIONS
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Appendi x 11
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3 Meter Spacing/ Al Tech Antennas 8/ 3/ 99
FREQ Ant enna Pr eanmp Cabl e Tot al
(MHz) Factor (db) Gai n(db) Loss(db) Fact or
30 13 25.3 .5 -11.8
35 13.3 25.3 .5 -11.5
40 13.3 25.2 . 6 -11.3
45 12 25.2 T -12.5
50 10.7 25.2 . 8 -13.7
55 9.2 25.2 . 8 -15.2
60 7.8 25.2 . 8 -16.6
65 6.4 25.2 . 8 -18.0
70 5.8 25.2 . 8 -18.6
75 6.9 25.1 .9 -17.3
80 8.3 25.1 .9 -15.9
85 9.6 25.1 .9 -14.6
90 10.8 25.1 .9 -13. 4
95 10.9 25.1 1 -13.2
100 10.6 25.1 1 -13.5
105 10.8 25.1 1 -13.3
110 10.6 25.1 1 -13.5
115 10. 2 25 1 -13.8
120 10.8 25 1 -13.2
125 12 25 1 -12.0
130 12.8 25 1.1 -11.1
135 13.8 25 1.1 -10.1
140 15.1 24.9 1.1 -8.7
145 15.9 24.9 1.1 -7.9
150 16. 3 24.9 1.1 -7.5
155 16. 8 24.9 1.2 -6.9
160 16.7 24.9 1.2 -7.0

Avant ek UTC10-220-1 Preanp
of FSJ1 + 20' of FSJ4

106" of LDF5-50A + 20

FCC I D: ON2TTREADERO1
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3 Meter Spacing/Altech Antennas 8/ 3/ 99
FREQ Ant enna Pr eanmp Cabl e Tot al
(MHz) Factor (db) Gai n(db) Loss(db) Fact or
165 16.1 24.9 1.2 -7.6
170 15.7 24.9 1.2 -8.0
175 15 24.8 1.2 -8.6
180 13.6 24.8 1.2 -10.0
185 13.5 24.8 1.2 -10.1
190 14 24.8 1.3 -9.5
195 16.6 24.8 1.3 -6.9
200 16. 4 24.8 1.3 -7.1
200 11. 2 24.8 1.3 -12.3
210 11.0 24. 7 1.3 -12. 4
220 10. 2 24. 7 1.3 -13.2
230 11.0 24. 7 1.4 -12.3
240 11. 4 24.6 1.4 -11.8
250 11.9 24.6 1.4 -11.3
260 12.3 24.6 1.4 -10.9
270 13.3 24.5 1.5 -9.7
280 13.9 24.5 1.5 -9.1
290 14. 4 24.5 1.5 -8.6
300 15.3 24. 4 1.6 -7.5
310 14. 4 24. 4 1.6 -8.4
320 13.9 24. 4 1.6 -8.9
330 14. 3 24. 4 1.7 -8.4
340 14.6 24. 4 1.7 -8.1
350 14.6 24. 4 1.7 -8.1
360 14.5 24. 4 1.8 -8.1
370 14.5 24. 3 1.8 -8.0
380 14. 8 24. 3 1.8 -7.7
Avant ek UTC 10-220-1 Preanp

106" of LDF5-50A + 20

FCC I D: ON2TTREADERO1
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3 Meter Spacing/ Altech Antennas 8/ 3/ 99
FREQ Ant enna Preanp Cabl e Tot al
(VHz) Fact or (db) Gai n(db) Loss(db) Fact or
390 15 24. 3 1.9 -7.4
400 15.6 24. 3 1.9 -6.8
425 15.6 24. 3 2 -6.7
450 16.5 24. 4 2.1 -5.8
475 17.6 24.5 2.1 -4.8
500 18.1 24.5 2.2 -4.2
525 17.7 24.6 2.2 -4.7
550 17.8 24.6 2.3 -4.5
575 18.5 24.6 2.4 -3.7
600 18.7 24.6 2.5 -3.4
625 19.1 24. 7 2.5 -3.1
650 19.9 24. 7 2.6 -2.2
675 20. 8 24. 7 2.6 -1.3
700 20. 8 24. 7 2.7 -1.2
725 20.6 24.8 2.7 -1.5
750 20.5 24.8 2.8 -1.5
775 20. 7 24.8 2.9 -1.2
800 21.3 24.8 2.9 -0.6
825 22. 1 24. 7 2.9 0.3
850 22.9 24. 7 3 1.2
875 23 24.6 3 1.4
900 22.8 24. 6 3.1 1.3
925 22.8 24.5 3.1 1.4
950 23.3 24.5 3.1 1.9
975 23.9 24. 3 3.2 2.8
1000 24.5 24. 2 3.2 3.5

Avant ek UTC 10-220-1 preanp

106" of LDF5-50A + 20

FCC I D: ON2TTREADERO1
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3 Meter Spaci ng/ AH Systens Antenna 8/ 3/ 99
FREQ Ant enna Preanp Cabl e Tot al
(GHz) Fact or Gai n(db Loss(db Fact or

(db) ) )
1.0 23.2 43. 8 3.2 -17. 4
1.1 23. 4 44.1 3.4 -17.3
1.2 23. 7 44. 4 3.5 -17.2
1.3 23.8 44. 6 3.7 -17.1
1.4 23.9 45 3.9 -17.2
1.5 24. 2 45. 2 4.1 -16.9
1.6 24.6 45. 2 4.2 -16. 4
1.7 25 45. 3 4.4 -15.9
1.8 25. 7 45. 4 4.5 -15.2
1.9 26.9 45. 4 4.7 -13.8
2 27.8 45.5 4.8 -12.9
2.1 27.9 45. 2 4.8 -12.5
2.2 28 44. 8 4.9 -11.9
2.3 28. 1 44.5 5.1 -11.3
2.4 28. 2 44.1 5.2 -10.7
2.5 28. 2 43. 8 5.3 -10.3
2.6 28.5 43. 6 5.4 -9.7
2.7 28.8 43. 6 5.5 -9.3
2.8 29.1 43. 6 5.6 -8.9
2.9 29. 4 43.5 5.8 -8.3
3.0 29. 7 43. 4 6 -7.7
JCA Technol ogy JCA15-416 Preanp
106" of LDF5-50A + 20' of FSJ1 + 20" of FSJ4

FCC I D: ON2TTREADERO1
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3 Meter Spaci ng/ AH Horn Ant enna 8/ 3/ 99
FREQ Ant enna Preanp Cabl e Tot al
(GHz) Fact or (db) Gai n(db) Loss(db) Fact or
3.1 29.9 43. 4 6.1 -7.4
3.2 30 43. 3 6.2 -7.1
3.3 30.1 43.3 6.3 -6.9
3.4 30.1 43. 3 6.4 -6.8
3.5 30.2 43.2 6.5 -6.5
3.6 30.6 43.2 6.6 -6.0
3.7 31 43. 2 6.7 -9.5
3.8 31. 4 43. 2 6.8 -5.0
3.9 31.8 43. 2 6.9 -4.5
4.0 32.3 43. 2 7 -3.9
4.1 32.3 43. 2 7.1 -3.8
4.2 32.4 43. 2 7.2 -3.6
4.3 32.4 43. 2 7.3 -3.5
4.4 32.5 43. 2 7.5 -3.2
4.5 32.5 43. 2 7.6 -3.1
4.6 32.7 43 7.7 -2.6
4.7 33 42.8 7.8 -2.0
4.8 33.2 42.7 7.9 -1.6
4.9 33.5 42.5 8 -1.0
5.0 33. 7 42. 4 8.1 -0.6
5. 0* 33.7 46. 3 13.3 0.7

JCA Technol ogy JCA15-416 Preanp

106" of LDF5-50A + 20' of FSJ1 + 20" of FSJ4

*LDF1-50 vs.

FCC I D: ON2TTREADERO1
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Appendi x 111
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Tabl e of Oscillator Frequencies

Tag Reader Wand: 418.009 MHz, 17 MHz, 32 KHz, 134.2 KHz.
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AC Adapt er
Toshi ba PA245QU
s/ n: 039795

UUT BLOCK DI AGRAM

2 Meters
unshi el ded

120VAC/ 60 Hz

TAG TRACKER
uuT

s/ n 002

Ant ennas are
| nt er nal
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shi el ded

DC In

m n: 315CDS
MW Pentium

PS2 Port

Satellite Laptop PC

s/ n: 48667297A

coML

6|

shi el ded shi el ded

6|

Ant enna
At t ached

Base Station (UUT)

s/ n: LZB75209032

s/n: 20
PS2 Port

2 Meters
Shi el ded
Attached to
Mouse

M5 Mouse
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STATEMENT OF ACCURACY OF TEST DATA

Al'l testing was perfornmed by Markian Lapchak of Mark Lapchak & Associ ates
using the prescribed procedures called out in ANSI Docunent C63.4-1992.

The test site used is located at METRUMin Littleton, Colorado which is in
conpliance wth Section 2.948 of the FCC Rules and conplies with the

radi ated and AC |line conducted criteria in ANSI C63.4-1992. The
information with regard to the METRUM site may be found in FCC file

31040/ SI T/ 1300F2. Al equi prent used was calibrated by the Bell Technol ogy
Services Division, an | SO 9002 regi stered netrol ogy | aboratory, whose
standards are traceable to the National Institute of Standards and

Technol ogy. Certificates of calibration are avail abl e upon request.

Si gned Dat e
Mar ki an Lapchak
NARTE Certification: EMC 001676- NE
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RESPONSI BI LI TY OF THE GRANTEE

I, , the undersigned, as a duly

print or type nanme

duly authorized representative of AG I NFOLINK I NC, do hereby warrant that
each unit of equipnment that is nmarketed and/or sold which bears the sane
equi prent marking of this report( FCC I D:. ONRTTREADERO1)w || be essentially
the sanme as the unit that was neasured and that the data (design and

rel ated operational characteristics) in this report, whichis filed with
the application for certification, will continue to be representative of

t he equi pnent bei ng produced, bearing the same FCC ID, within the variation
whi ch can be expected due to quantity of production and testing on a
statistical basis.

Si gned Dat e
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