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Test Results:

The test results for this sample provided show that the EUT is[x] isnot [ ] in compliance with
the requirements of the CFR 47 Part 15 Subpart C Requirements. | certify that | am the
technically qualified person responsible for preparation of the technical information contained in
this application, and that it is complete and accurate to the best of my knowledge
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Wayne Langston

Tested By: Date: 08-05-2002

Wayne Langston Incorporated authorized the above-named A pplicant Company to reproduce
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Section 1 General

1.1 Introduction

Conducted and Radiated Electromagnetic Disturbance measurements were performed

on the equipment under test.

1.2 Tested System Details

The FCC ID’sfor all equipment, plus descriptions of all cables used in the tested

system are described on the test manifest sheets.

1.3 Test Methodology

Radiated emissions on this frequency range 9 kHz — 30 MHz will be measured initialy at a

distance of 3 meters. A prescan at 3 meter distance will be performed in a shielded room with

the detector of the spectrum analyzer or EMI Receiver set to peak. Finall measurement is then

performed at 30 meter distance. In case the regulation requires testing at other distances, the

result will be extrapolated. The extrapolation factor will be determined by making a second

measurement at 10 meter distance. The provisions of 15.31 (d) apply,

According to section 15.209 (d) fina measurements performed with the detector set to Quasi
Peak except for the frequency bands 9 — 90 kHz and 110 — 490 kHz where average detector is

employed.

1.4 Test Facility

Thisfacility performs EMI measurements, which support verification of compliance with
CENELEC International Standards. It hasfiled a*Description of the Measurement Facility”
and ison file with the FCC Laboratory Division in Colombia, Maryland. The FCC approved
the site for the purpose of providing test results for submission with equipment

authorization applications under the Commissions Equipment Authorization Program. This
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siteislocated adjacent to the building on FM 1266, League City, Texas. Theinstrumentation used

to perform thetest conformsto ANSI C63.2, CISPR 16, and FCC requirementsfor detector function

and bandwidth. All equipment was calibrated and traceableto NIST. Calibration periodis1 year.

Wayne Langston, Inc. has received NVLAP Accreditation, Certificate No. 200021-0.

1.5 Test Samples:

A representative test sample was tested under the test procedure and requirements of the

CFR 47 Part 15 Subpart C, Section 15.225 Requirements . The Equipment Under Test

(EUT) isin compliance with the applicabl e technical standardsif no unauthorized changeismadein

the equipment and if the equipment is properly maintained and operated. Compliance with these

standards shall not be construed to be a finding with respect to matters not encompassed

by the Commission’srules.

1.5.1 Operation mode of EUT

Continuously reading a TAG

1.6 Test Results (Wor st Case Scenario)

The test results for this sample provided show that the EUT is [ x] is not [ ] in compliance
with the requirements of the CFR 47 Part 15 Subpart C, Section 15.225 Requirements .
The results from this testing and verification apply only to the sample that was tested and

any identical production lot. The findings do not make any suggestions about how the

product isto be used, nor does Wayne Langston Incorporated make any recommendations

regarding the product’ s usage.

1.7 Modifications
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Modifications (if any) will be noted on the test data sheets.

Section 2 Product L abeling

Asrequired by the CFR 47, pursuant to clause 15.19(a)(3), the EUT shall bear the

following statement in a conspicuous location on the device:

This device complies with Part 15 of the FCC Rules. Operations is subject to the following
two conditions: (1) This device may not cause harmful interference, and 2) this device

must accept any interference received, including interference that may cause undesired
operation

2.1 Information to the User

Asrequired by the CFR 47, pursuant to clause 15.105(b), the instructions furnished the user shall
include the following or similar statement, placed in a prominent location in the text of the
manual :

This equipment has been tested and found to comply with the limits for a Class B Digital
Device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference when the equipment is operated in aresidential
installment. This equipment generates, uses and can radiate radio frequency energy and, if not
installed and used in accordance with the instructions, may cause harmful interference to radio
communications. However, there is no guarantee that interference will not occur in a particular
installation. If this equipment does cause harmful interference to radio or television reception,
which can be determined by turning the equipment off and on, the user is encouraged to try to
correct the interference by one or more of the following measures:

e Reorient or relocate the receiving antenna.

¢ Increase the separation between the equipment and receiver.
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e Connect the equipment into an outlet on acircuit different from that to which the receiver is

connected.

e Consult the dealer or experienced radio/TV technician for help.

Asrequired by the CFR 47, pursuant to clause 15.21, the instructions furnished the user shall

include the following or similar statement, placed in a prominent location in the text of the

manual :

The users manual or instruction manual for an intentional or unintentional radiator shall caution

the user that changes or modifications not expressly approved by the party responsible for

compliance could void the user’ s authority to operate the equipment.

Section 3 Test System M easur ements
Noted and complies.

Section 3.1 MEASUREMENT METHODS

3.1.1Field strength of in-band emissions(815.225 (a)) and unwanted emissions< 30 MHz (815.225

(b))

Radiated emissions in the frequency range 9 kHz — 3- MHz will be measured initially at a distance of 3

meters. A prescan at 3-meter distance will be performed in a shielded room with the detector of the

spectrum analyzer or EMI Receiver set to peak. Final measurement is then performed at 30-meter

distance. In case the regulation requires testing at other distances, the result will be extrapolated. The

extrapolation factor will be determined by making a second measurement at 1-0 meter distance. The

provisions of 15.31 (d) apply.

According to section 15.209 (d) final measurements performed with the detector set to Quasi Peak except

for the frequ3ncy bands 9 — 90 kHz and 110 — 490 kHz where average detector is employed.

3.1.2 Frequency tolerance (8§ 15.225 (¢))
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3.1.2.1 Frequency stability vs. temperature
The frequency stability vs. temperature was measured with a spectrum analyzer connected to the output

of thetransmitter power amplifier (conducted measurement) viadummy load while EUT wasoperating in

transmit mode using the assigned frequency.

The trace mode of the spectrum analyzer was set to write with frequency count mode activated:
RBW = 100 Hz, VBW = 100 Hz, span = 20 kHz, sweep = 1.5 s (auto mode)

See the figure for the measurement setup

Thermatron Lo
Labtop Transmitter
] g591
A

3.1.2.2 Frequency stability vs. supply voltage
The frequency stability vs. supply voltage was measured with a spectrum analyzer connected to the
output of the transmitter power amplifier (conducted measurement) via dummy load while EUT was

operating in transmit mode using the assigned frequency.

The trace mode of the spectrum analyzer was set to write with frequency count mode activated:
RBW = 100 Hz, VBW = 100 Hz, span = 20 kHz, sweep 1.5 s (auto mode)

See figure for the measurement setup
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Loop

EUT
Laptop 8541

Test equipment used:

8591 E 11/02
8640B 10/03
8494A 10/03
8495A Attenuator 10/03

AC Adapter, Model: PV-5300PR, 5 vdc,

3.1.2.3 Unwanted Emission 30 MHz — 1 GHz (8§ 15.225 (b))

Radiated emissions were measured over the frequency range from 30 MHz to 1 GHz. For final testing
the

detector-function of the spectrum analyzer was set to quasi peak using atuned dipole antenna.

M easurements were made in both the horizontal and vertical planes of polarization. Preliminary scans
weretaken in a semi-anechoic room using a spectrum analyzer with the detector function set to peak and
resolution bankwidth set to 100 kHz. All testswere performed at at test distance of 3 or 10 meters. For
final testing an open-areatest site was used. During the tests the EUT was rotated all around and the
receiving antenna was raised and lowered from 1 meter to 4 meters to find the maximum levels of
emissions. The cables and equipment were placed and moved within the range of position likely to find

their maximum emissions. Limits established per 15.225 as 10,000 uV/meter at 30 meter for the carrier
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and elsewhere per 15.209.

See figure for the measurement setup.

Antenna Loop

7

10 meteri30 meter

L ———

Rec.

Dipale

Test Equipment used:
8591E Anayzer 11/02
8640B 10/03

Section 4 GENERAL MEASUREMENT CONDITIONS

4.1 Ambient Emanations

Noted and complies.

Ambient Noise Floor: 20.0 dB.

4.2 Test Configuration of EUT and Peripheral Devices

Configuration of cables of EUT: Not Applicable

Configuration of peripheral devices connected to EUT: The EUT was connected to a
Compag 1681 via a standard R232 interface See attached FCC Label.

4.3 Firmware

The firmware is manufacturer provided.
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4.4 Exer cise Software.

The software used is manufacturer provided.

4.5 Ground Plane

Noted.

Test Unit is Portable. (Floor-standing, table-top or portable).

5.0 Referenced Regulations

All tests were performed with reference to the following regulations and standards:

[X] CFRA47,Part?2 October 2000
(Frequency allocations and radio treaty matters,
general rules and regulations)

[] CFR 47 Part 15, Subpart A October 2000
(Radio Frequency Devices), Subpart A

[] CFR 47 Part 15, Subpart B October 2000
(Unintentional Radiators)

[ X] CFR 47 Part 15, Subpart C October 2000
(Radio Frequency Devices, Intentional Radiators)

[] CFR 47 Part 95, Subpart C/E October 2000
Personal Radio Services, Radio Control Radio Service)

[ X] ANSI63.4 October 1992
Methods of Measurement of Radio-Noise Emissions
From Low-voltage electrical and electronic Equipment\
In the range of 9 kHz — 40 GHz

[ X] RSS-210 February 1996
Radio Standards for low power license — Exempt

[] TIA/EIA-603 February 1993
Land Mobile FM or PM Communications equipment

6.0 List of Measurements: CFR 47, Part 15, Subpart C

| Section(s) | Test | Page | Result
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§ 15.225 (a) Maximum in-band field strength Appendix A Passed
§ 15.225 (b) | Out-of-band emissions Appendix B Passed
§ 15.225 (c) Frequency tolerance of carrier signal Appendix C Passed
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APPENDIX A

Test Method in Accordance with § 15.225 (a)
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Type:
Serial No.:
Applicant:
Test site:
Distance:

Inductive Reader
Prototype
Micro Concepts, Inc.

Open field Test site (with Ground Plane)

30 Meter for carrier (no ground plane)
10 Meter for spwrs as noted

Maximum allowable level = 10,000 p v/im @ 13,560 MHz

Appendix A
Test Results
Corrected WLI Project: 20021789
FCCID: QJFTRAKRW

Freg- | Detector | Antenna | Analyzer | Correction | Field Limit Margin | Dist-
uency Polariz- | Reading | Factor Strength | (dbpv/m) | Db ance
MHz ation (dbuVv) (dbuv/m) Meter
13.553 | QP 10.3 None 10.3 29.5 10
13.560 | QP N/A 43.8 None 43.8 80.0 53.8 30
13.567 | QP N/A 12.3 None 12.3 29.5 10
27.120 | QP N/A 22.1 None 22.1 10

*** = No emissions above noise floor detected

Test Equipment Used:

8591E
8640B

Loop Antenna HFH2-Z2 R&S

Note: HFH2-Z2 uses a correction factor of + 20 db and the readout is in dbpa/m a

11/02
10/03

10/03 ANSI 63.5 substituted method

51.5 db addition is made to correct the reading to dbuv/m. This is also accomplished
internal to the 8591 using an internal program.
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APPENDIX B

Test Method in Accordance with § 15.225 (b)
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Type:
Serial No.:
Applicant:
Test site:
Distance:

Maximum allowable level = 10,000 p v/m

Inductive Reader

Prototype

Micro Concepts, Inc.
Open field Test site (with Ground Plane)

3 Meter

Appendix B
Test Results
Corrected WLI Project: 20021789
FCCID: QJFTRAKRW

Frequency | Detector | Antenna | Analyzer | Correction | Field Limit Margin
MHz Polariz- | Reading | Factor Strength | (uv/m) Db
ation (dbpv) dbpv/m) | db/um

54.24 QP Hor 1.0m | 14.9 11.6 26.5 100/ 40 135
108.478 | QP Hor 2.5m | 24.4 15.1 39.5 100 40 5
135.600 | QP Hor 2.0m | 24.8 15.1 39.9 150 435 | 3.6
244.082 | QP Hor 2.0m | 22.9 21.0 43.9 200 46 2.1
271.200 | QP Hor 2.0m | 22.1 21.2 43.3 200 46 2.7
325500 | QP Hor 1.0m | 15.3 25.0 40.3 200 46 5.7
54.24 QP V 1.0 13 11.6 24.6 100 40 154
108.478 | QP VvV 1.0 22.1 15.1 37.2 100 40 2.8
135.6 QP V 15 21.3 15.1 32.7 150 435 | 6.7
325.5 QP V 15 115 25.0 28.4 200 46.0 | 17.6

*** = No emissions above noise floor detected

Sample calculation of field strength values:

Field Strength (dbpv/m) = Analyzer Reading (dbuV) + Correction Factor (dB)
10,000 pv/m @ 30

Test Equipment Used:

8591E
8640B

Tuned Dipole

11/02
10/03
10/03

Ansi 63.5
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APPENDIX C

Test Method in Accordance with § 15.225 (c)
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Frequency Stability vs. Temperature

Type: Inductive Reader
Serial No.: Prototype
Applicant: Micro Concepts, Inc.
Test site: Thermotron

Test Conditions:

Temperature: See table below
Supply voltage: 5.0V DC
Specifications:

Temperature range: -20 to + 50° C

Appendix C

Corrected WLI Project: 20021789
FCCID: QIFTRAKRW

+0.01 % of nominal carrier frequency

Temperature | Nominal | Frequency Frequency | Frequency Limit (%)
(°C) carrier measured deviation | deviation (%)
frequency | (MHz) (H2)
(MH2)
-20 13,560000 | 13560012 12 0.01
-10 13,560000 | 13560010 10 0.01
+0 13,560000 | 13560010 10 0.01
+ 10 13560000 | 13560005 5 0.01
+ 20 13560000 | 13560000 0 0.01
+ 30 13560000 | 13559999 1 0.01
+40 13560000 | 13559998 2 0.01
Result: Passed
Thermotron

Fluke 27/Amprobe TH-2
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Frequency Stability vs. Supply Voltage

Type: Inductive Reader
Serial No.: Prototype
Applicant: Micro Concepts, Inc.

Test Conditions:

Temperature: See table below
Supply voltage:
Specifications: +0.01 % of nominal carrier frequency

Temperature range: -20 to + 50° C

Supply Nominal | Frequency Frequency | Frequency Limit (%)
Voltage carrier measured deviation | deviation (%)
V) frequency | (MHZ2) (H2)

(MH2)
7.65 13,560000 | 13559881 119 0.01
9.00 13,560000 | 13559885 115 0.01
10.35 13,560000 | 13559883 117 0.01
Result: Passed
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APPENDIX D

EUT PHOTOS AND TEST CONFIGURATION



Model: MCSI Trak Reader/Writer Appendix D
Date: 08-05-2002 EUT Photos
Corrected WLI Project: 20021789

FCCID: QIFTRAKRW

Conducted Front View
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Radiated Front View
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Radiated Rear View
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Exterior View
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Exterior Rear View
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Interior View
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EUT Component View
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EUT Foil View
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Appendix E

FCC Label and Calibration Certificates
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Compag Laptop FCC Label
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Calibration Certificates

EPSC Suppatt Operalion
10090 Fouehills Blvd, AGILENT TECHNOLCKGIES

'y, o INTERMAL ASSESSMENT
1" A Iuchosopne Roseville, CA. 95747 PROGRAM @ TMO-Q-07/05

(R0 402080

Certificate ol Calibration
Accradited Callbration %

l.'-rrlil'bnllr- Mo, A HIFSETOY AELA Cerufeaws TR
Mamsdnceurer: AgilemiHI Ehescripiin: I'nwer Semor
Whexla] e A4RIA Ut insialipd:
Serinl Mo FAlSAOI43 Cstinivior fassl Mas
Cislomer: Loeuibos of calilirulion:
WAYRE LANGSTOM INC EI'Siz Suppon Operaion

150 Poanthills Dl
Rivepville, CfA, 95747

AMIT MIASTURS DR [RLNTj ALES LR

LEAGUE CITY TH T7Fa71
Cuslomer M Ma,: 202 Azreemeni Mo,
Niale of callhiralbon: 24 Sop 2002 Hecwdvel Babe: I8 Sep J002
1'!.I:I1|.I¢I'.I!I.I.ll! LH-28 "L Hinniadity: 230 RRH
Procedure: 24RR LD 100 A0 OR

This cerifies that the sbove podoct sms libraied in complisce with o qualey sysiem egisiered o IS9P el
Eorredined o [SOVIEC FP0ES: 1999 using applicahle A gilenl Techaolngies procahines.

A rovelvid conditione

Lmiwial vesting foomd the equigmmen 1 be INSPECIFICATION an the ol iesied

s shipped condil lons:

Anthe comspletion of fhe calihroson, mesured valees were INSPECIFICATION a0 e paimms =i,

Iemsarks or special roguiremes:

e galibmiign procedpns ae designed 0 provede measemenl seceriamty of less thas or gl @0 one gquarier ol the
specilicatisn of the unll wuler oo, wiene possible, with o coverage fcior of 2.

The test lmes sied in the repon cormespond o te pablished specifications. of 1he equipiment, = the polms sl

This cenificene & composel of 3 papes conigimeg o sumeery of calibration informacken. Tesis nol covered By our A2J1LA
pecepdited capahility aie clearly benmifed aml wre inzludel foe complesices ol e calibrabis e

Hlasesd om (e recommerded calibration imerval, the nexs calibraiion is doe on 34 Sep 2000

""7.:(:%'_ Ilqr.l. TS,

Pt Daies 15 Sep D003 Larry Hemioiie Djermtions haiajes

Fape 1 of 1

serr . I 0T
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(Tertificate of Qalibration

MFE., : HEWLETT PACHARD DEPT. ; LOG NUMBER : 1841-1018
MODEL :+ S54600A TEME. T Al CALTBRATED : 11/05/01
S/M : 3134A04619 R.H. i 42 % DUE CAL r 11,04 /02
TECH. 1 BP CAL INT : 12 ID NUMBER

READINGS BASIC EEADTNGS
PARAMETERS BEFORE CAL. ACCURACY AFTER CAL.
CH I VERT + 0.5 % + 1.5 % $ 0.5 %
BAMNDWIDOTH = 10O MHZ 100 HH=z = 100 MH=z
CH II VERT ¢ 0.6 % $ 1.5 % + 0.6 %
BANDWIDTH = 100 MHZ 100 MHzZ » 100 MHz
HORIZONTAL ¢ 0.004 & § 0.01 % + 0.004 %

THE FOLLOWING STANDARDS WERE USED:
NIST. MFG. FODEL CAL DATE DUE DATE

9000-1201 FLUEE ESO0M 05/04/01 05/04,/02

PREVIOUSLY CALIBRATED:

Doeclierie pii Eaw'sn i CiwlEE TR (5 B50A B TRAUTEE e e vt plin ] b v e SRR B0E TR B ElerbbaT Dy lhe oromkg e Bete) Lt e AlpulAfTE eV
Srommcies e Eceelds in B P Dassas ol Randasi and Techroiosgy, or Rees Bees ieies Sran Ssospied v o naiuosl pasicsl coserionts, oF Rites Dy
deriverd By e o bppe o dlcaleke lepbiaped Tha callbtion spserms confores bk Be repeseenli O WLATDGLEGR, BOED 1TO2Y, and 10 G ET

Al iE Sreasmiery oy awcerd ke B opred eleel ofesaEs rensd Defors osns ooker o MEeTly nf e HalNITEIT.
L

PROCEIMIEE USED :1H-007

TECHMNICIAN -

DSCLLOBCOPE SEAVIGES * TH2T KBGHLEY = HOUSTON, TERAS 77087



Model: MCSI Trak Reader/\Writer

Appendix E
Date: 08-05-2002

Certificates
Corrected WLI Project: 20021789
FCC ID: QIFTRAKRW

(Tertificate of Ualibration

MFE, ¢ HEWLETT PACKARD DEFT . : LOG WUMBER : L1E41-1008
MODEL : BE40B TEME. 1 23 ¢ CALIBRATED : 10/02/03
8/ s 2A21AZ50%0 R.H. r 42 % DUE CAL ¢ 10,/01/03
TECH. : MI CAL, TNT : 12 10 WUMBRER : R13008
BEEROTHNGS BASIC EEADIMGS
PARAMETERS BEFORE CAL ACCURACY AFTER CAL.
LEVEL ACCURACY £+ D.B dB + 1.5 4B ¢ 0.8 4B
TIMERASE + 110" =6 + 1X1Q° 4 fxlﬂ‘-ﬁ
EMPLITUDE MODULATION + 3.2 % + 5.5 1 + 3.4 %
FREQUENCY MODULATION + 5.1 % ¢ 7.0 X + 5.1 %
THE FOLLOWING STANDARDE WERE USED:
MIST. MEG . MODEL CAL DATE DUE DATE
g000-1258 HEWLETT PACKARD B901A ol/f0z/02 01701703
9000-1230 HEWLETT FACEARD 436l oifo2/02 01701703
$A000-1005 HEWLETT PACEARD EI2BA oiLfozfoz ©91/41/493
9000-1178 IFER ANB40 ol/o3/02 01 02/03
PREVIOUSLY CALIBRATED: 08/26/97 04/29/96 02/27/95
v [ Pl Frp mlufen ki@ FE0 e LHSEe cRlEmre i ety g 5L akwilied =g 4 “I*bl'l'-'-l'l"l'"I-'l'.'lu"l"‘
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Model: MCSI Trak Reader/\Writer

Appendix E
Date: 08-05-2002

Certificates
Corrected WLI Project: 20021789
FCC ID: QIFTRAKRW

T ertificate of Qalibration

HFE . ¢ HEWLETT PACEARD BRPT . : L0 HUMBER PA41-101E
MODEL BAS#1E TEMP . £ CALTBRATED = 11708701
B/H : AS01A0A599 B.H : DIE CAL 1 11/p4 /02
TECH., : BF CAL INT 1D HIMBER

READINGE ARG TT READINGS
FARAMETERE BEFODEE CAL ROCURACY RETER CAL.

CALIHAATOR

AMELITUDE .2 DR | L2 Dn

FREQUENTY B0 EHZ 2 LBO KHE
BCALE FIDELITY/ 4 DB } Z OB
REFEREHCE LEVEL < ' 2 OB
BAMDWIDTH SWITOHING:

3 KHZ TO 3 MIE i 5 i 2 D8

3 FHE TO 1 EHE .3 D ¢ 0, 3 Da

THE FOLLOWIMG STANDARDE WERE USED:
Wi1BT. # MFE MODEL CARL: DATE DUE DATE

goO0-12317 FLUKE GOAO0ASAH azf1efo1  b2fi8 02
GO00-1178 IFR AHE4D 02/19/01 02/18/02
ag00-1068 HEWLETT PACEARD 436H p2f20,/01 D2s19/02
afpd-106% HEWLETT PACEARD h4E1A 111300 11/13701
aQo0-10%0 HEWLETT PACKARD RFOLA p2f19/0l 02/14,/02

EREVIOUSLY CALTBHATED:
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Model: MCSI Trak Reader/Writer Appendix E
Date: 08-05-2002 Certificates
Corrected WLI Project: 20021789

FCCID: QIFTRAKRW

F-T ki '

; (Tertific f Calibrat

erttticate o thration
MFG . P AMPROBE DEFT . | LOG HUMBER =
MODEL ¢ TH=2 TEMP . r 23 £ CALIBRATED :
/N t 9104518 R.H. T 42 % DUE CAL
TECH. : BP CAL INT @ 12 ID HUMBER

REARDINGS BASIC READIRGS

PARAMETERS BEFORE CAL. ACCURALCY AFTER ChAL.
TEMFERATURE : ¢ 0.7 DEG C 4+ L DEG C + 0.7 DEG C
HUNMIDITY = + 3 % ¢ 5 % + 3 &

THE FOLLOWING STANDARDE WERE USED:

NIST. # MG, MODEL CAL DATE DUE DATE
8000-1247 ISOTECH YENUS 21258 1z/03/01 12/02/02
89000-1211 HEWLETT PACEARD 144 20A ni/03/02 01/02/03
9000-1209 BELFORT INSTRUMENT  S&6 o1/02/02 o01/o01/03

PREVIOUSLY CALIBRATED:
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