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Landauer Inc.

Attn:  Mr. Jukka Kahilainen
2 Science Rd.

Glenwood, IL 60425

UL Reference: File MC1476, Project 01INK 42417

Subject: EMC Test and Measurement Report for
Model 60204007 X-Ray Badge Reader

Dear Mr. Khadivar:

We have provided with this letter your EMC Test Report for the above referenced model. The
product was determined to comply with the requirements noted in the report.

Please review the attached report and direct any questions or comments to me. Samples will be
returned to your attention.

We appreciate your interest in UL’s EMC Services, and encourage you to contact us in the
future should you need EMC test services. This closes Project 01NK42417.

Best regards, Reviewed by:
/;ﬁ’ HMrn—
Mike Ehas (Ext 42351) Jack Steiner

EMC Sr. Engineering Associate Engineering Group L eader

International EMC Services International EMC Services



FCC ID: QGL.60204007

EMC —-TEST REPORT

Issue Date: August 2, 2002

O EMISSIONS

IMMUNITY

Test Report FileNo. : MC1476
Project No. . 01INK42417
Model / Type . 60204007
Kind of Product . X-Ray Badge Reader
Applicant . Intermarketing Ltd.
License Holder . Intermarketing Ltd.
Address . Tietgantie 12

. Espoo, Finland, FIN-02130
Manufacturer . Intermarketing Ltd.

. Tietgantie 12

Espoo, Finland, FIN-02130

Test Result : COMPLIANT

Thisreport without appendices consists of 11 pages. Appendix A containstest photos,
Appendix B containsoriginal test data and Appendix C contains sample calculations.

The data contained in thisreport reflects only the itemstested in the configur ations and
mode of operations described. An attempt has been madeto arrange the EUT, with the
equipment provided, into a test configuration which maximizes the observed emissions of
the EUT while simulating, as close as practical, atypical end-use installation. The photos
and data provided in this report document that configuration.

Underwriters Laboratories Inc. authorizes the above company to reproduce
this report provided it is reproduced in its entirety.

UnderwritersLaboratoriesinc. 333 Pfingsten Rd. Northbrook, IL 60062
Fax: (847) 272-8864
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1.0

1.1

1.2

1.3

FCC ID: QGL.60204007

GENERAL PRODUCT DESCRIPTION

The Equipment Under Test (EUT) was an x-ray badge reader.

1.0.1 Equipment Mobility:

The base unit is elther table-top or wall-mount therefore it was tested in two axis
(X and Y). See Appendix A for configuration photos.

1.0.2 Test Voltage and Frequency:

Voltage (V) Freqguency (HZ2)
120 60

MODEL DIFFERENCES

Any other model(s) represented by the modelstested in thisinvestigation will be
documented by the manufacturer.

ENVIRONMENTAL CONDITIONSIN TEST LAB

Temperature: 20-25°C
Relative Humidity: 30-60% RH
Atmospheric Pressure: 860-1060 mbar

CALIBRATION OF EQUIPMENT USED FOR MEASUREMENT

All test equipment and test accessories are calibrated on aregular basis. The
maximum time between calibrationsis one year or what isrecommended by the
manufacturer, whichever isless.

All test equipment calibrations are traceable to the National Institute of Standards
and Technology (NIST), therefore, all test data recorded in thisreport istraceable
to NIST.
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1.4

1.5

1.6

FCC ID: QGL.60204007

EUT CONFIGURATION(S)

See Appendix A for individual set-up configuration(s). In addition tothe EUT, the
following peripheral devices and/or cables were connected during the
measur ement:

Device M anufactur er M odel Serial # FCCID

EUT L andauer 60204007 1615 QGL .60204007

Charger Base L anduaer 60204205

Charger base QY Intermarketing 60204203

Direct plug-in SPC Technology SPC9706
power supply

Cable Manufacturer | Length Type Shield Shield
Type Termination

Communication Industry >3 M Cat 5e FTP None None

Standard patch cable

EUT OPERATING MODE(s)

The equipment under test was operated during the measurements under the
following conditions:

M easurements were conducted on both charger bases in the normal operation mode.
Normal operating mode is while the badge is polling the reader.

The reader operates under internal battery power even whenthe reader is plugged into
the charger base. Therefore, mains supply voltage variationtestswere not conducted.

DEVICE MODIFICATIONS
The following modifications wer e necessary for compliance:

To comply with Conducted Emissions, a solid ferrite core was added to the output cable
as close to the power supply as possible. The ferrite core was constructed of material
number 114A-43. The core dimensions arel.25 in. OD, 0.75in. ID, 0.5 in. thick. 15
turns of the output cable were wound on the core.

To comply with Radiated Emissions, small charger base, a ferrite was added to the
communication cable with one turn as close as possible to the cable exit point. To
Comply with Radiated Emissions, large charger base, two ferrites were added, one on
the communication cable and input power cable as close as possible to the cable exit
point and one on the power cable with one additional turn as close as possible to the
charger contact connector. Both ferrites were on the inside area of the enclosure. The
ferrite is a clamp-on type, manufactured by WERTH, part number 742 7140.
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FCC ID: QGL.60204007

20 EMISSIONSTEST REGULATIONS

The EUT was considered to be a Class B device.

Emissions testing was performed according to the following regulations:

47 CFR Part 15 Subpart C: 2000 + ANS| C63.4 — 1992
47 CFR Part 15.205(a)
47 CFR Part 15.207(a)
47 CFR Part 15.209(a)(d)
47 CFR Part 15.225(a)(b)(c)
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FCC ID: QGL.60204007

CONDUCTED VOLTAGE EMISSIONS
Test Location

Ground Plane (Test Station 3)

UL Procedure

3014ANBK-LPG-001

Test Instruments

Advantest Model 3261A Spectrum Analyzer No. EMC4089
Last Cal. 10/12/01  Next Cal. 10/11/02
Model R3551 Preselector No. EMC4088
Last Cal. 09/07/01  Next Cal. 09/07/02

SOLAR Modd 8602-50-TS-50-N  S/N 963903 No. EMC4064
Last Cal. 06/13/01  Next Cal. 06/13/02
SOLAR Model 8602-50-TS-50-N  S/N 963904 No. EMC4065
Last Cal. 06/13/01  Next Cal. 06/13/02

Trangent Limiter

Electro-Metrics Model: EM-7600-2 No. EMC4224

Freguency Range on each line

450kHz to 30 MHz

Test Results

The requirements are:
MET

Remarks

See App. B for complete test results.
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FCC ID: QGL.60204007

RADIATED ELECTRIC FIELD EMISSIONS, 10kHz to 30OMHz

Test Location
10 Meter Semi- Anechoic Chamber

UL Procedure
3014ANBK -LPG-002

Test Instruments

Hewlett Packard Model 8566B Spectrum Analyzer
Last Cal. 04/19/01  Next Cal. 04/19/02

Last Cal. 05/08/02  Next Cal. 05/08/03

Model 85650A Quasi-peak Adapter

Last Cal. 04/16/01  Next Cal. 04/16/02

Last Cal. 05/08/02  Next Cal. 05/08/03

Model 85685A RF Preselector No. EMC4015
Last Cal. 04/16/01  Next. Cal. 04/16/02

Last Cal. 05/08/02  Next Cal. 05/08/03

Solar Electronics., Loop Sensor, Model 7334-1
Last Cal. 03/07/02  Next Cal. 03/07/03

Frequency Range of Measurement
10kHz30MHz

M easurement Distance
10 meters

Antenna Height
1.5 meters to the center of the loop

Antenna Polarity

Peak scan was conducted with the antenna in the vertical polarity. Final emission
(average) measurements were aso check in the horizontal polarity. The antenna polarity
recording with the highest emission was documented.

Test Results
The requirements are:
MET

Remarks
See App. B for complete test results.
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FCC ID: QGL.60204007

RADIATED ELECTRIC FIELD EMISSIONS, 30MHz to 1000MHz

Test Location
10 Meter Semi- Anechoic Chamber

UL Procedure
3014ANBK -LPG-002

Test Instruments

Hewlett Packard Model 8566B Spectrum Analyzer

Last Cal. 04/19/01  Next Cal. 04/19/02

Last Cal. 05/08/02  Next Cal. 05/08/03

Model 85650A Quasi-peak Adapter

Last Cal. 04/16/01  Next Cal. 04/16/02

Last Cal. 05/08/02  Next Cal. 05/08/03

Miteq AM-3A-000110-N Preamp  No. FCA4003, EMC4016, EMC4151
Model 85685A RF Preselector No. EMC4015

Last Cal. 04/16/01  Next. Cal. 04/16/02

Last Cal. 05/08/02  Next Cal. 05/08/03

Antennas

Chase EMC Ltd., Biconica Antenna Model VBAG6106A S/N 1246
Last Cal. 05/25/01  Next Cal. 05/25/02

Chase EMC Ltd., Log Periodic Antenna Model UPA6108 S/N 1120

Last Cal. 05/25/01  Next Cal. 05/25/02

Freguency Range of M easurement
30MHz1000MHz

M easurement Distance
3 meters

Test Results

The requirements are:
MET

Remarks
See App. B for complete test results.

Preliminary measurements (peak scans) were done by rotating the turntable 360° and at
multiple antenna heights (1 meter and 3 meters).

If necessary, fina measurements were conducted using a quasi-peak detector. These
emissions were maximized by rotating the turntable 360° and positioning the receive
antenna from 1 to 4 meters in height.
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FCC ID: QGL.60204007

FREQUENCY TOLERANCE / TEMPERATURE VARIATION
—20 DEGREESC TO +50 DEGREESC

Test Location
Open lab area

Test Instruments

Advantest Model 3261A Spectrum Analyzer No. EMC4089
Last Cal. 10/1/01  Next Cal. 10/11/02

Environmental Chamber

Tenny Environmental, Model TNNY-VRSA-000, s/n 59316
Last Cal. 06/05/01  Next Cal. 06/05/02

Antenna

Near field probe

Freguency Range of M easurement
13.56 MHz plus/minus 0.01%

Temperature Range of M easurement
-20 degrees C to +50 degrees C

Test Results
The requirements are:
MET

Remarks
See App. B for complete test results.
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FCC ID: QGL.60204007

RADIATED MISSIONS/ BAND EDGE MEASUREMENT
Test Location
10 Meter Semi- Anechoic Chamber

UL Procedure
3014ANBK -LPG-002

Test Instruments

Hewlett Packard Model 8566B Spectrum Analyzer
Last Cal. 04/19/01  Next Cal. 04/19/02

Last Cal. 05/08/02  Next Cal. 05/08/03

Model 85650A Quasi-peak Adapter

Last Cal. 04/16/01  Next Cal. 04/16/02

Last Cal. 05/08/02  Next Cal. 05/08/03

Model 85685A RF Preselector No. EMC4015
Last Cal. 04/16/01  Next. Cal. 04/16/02

Last Cal. 05/08/02  Next Cal. 05/08/03

Solar Electronics., Loop Sensor, Model 7334-1
Last Cal. 03/07/02  Next Cal. 03/07/03

Frequency Range of Measurement
13.56 MHz

M easurement Distance
10 meters

Test Results
The requirements are:
MET

Remarks
See App. B for complete test results.
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3.0

4.0

41

IMMUNITY TEST REGULATIONS

Immunity testing was not required nor performed.

GENERAL REMARKS

Sample Receipt Date : October 2, 2001
Test Dates
Start April 29, 2002
End June 03, 2002
SUMMARY

The requirements according to the technical regulations are:

MET

Underwriters Laboratories Inc.
333 Pfingsten Road
Northbrook, IL 60062 USA

FCC SiteNumber: 31040/SIT 1300F2

Best regards, Reviewed by:
/ﬁ’ ’ Non—
Mike Ehas (Ext 42351) Jack Steiner

EMC Sr. Engineering Associate Engineering Group Leader
International EMC Services International EMC Services
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FCC ID: QGL.60204007

APPENDIX A

PHOTOS
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FCC ID: QGL.60204007

Conducted Emissions
GP3 Small Charger Base

Conducted Emissions
GP3 Large Charger Base
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FCC ID: QGL.60204007

.
..-.....!I { Radiated Emissions

10M Chamber
X-Ray Badge Reader

Radiated Emissions
10M Chamber
Large Charger Base

r fi
‘ - Radiated Emissions

e N 10M Chamber
\ﬁ Small Charger Base
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FCC ID: QGL.60204007
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FCC ID: QGL.60204007

APPENDIX B

TEST DATA

EMISSIONS

Conducted Voltage

Radiated Electric Field Emissions
Frequency Stability Measurement
Band Edge Measurement
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FCC ID: QGL.60204007

UNDERWRITERSLABORATORIESINC.
Conducted Emissions

Date Tested: 20 May 2002

M anufactur er . Landauer Inc.
Equipment Under Test . X-Ray Badge Reader (Large Charger Base)
Requirement : CFR 47, Part 15, ClassB
Detection Mode . Quasi-peak (gp) or Peak (pk) or Average (ave)
Bandwidth : 200 Hz for measurements 9 kHz to 150 kHz
9 kHz for measurements 150 kHz to 30 MHz
Line L1
- 0L — NORTHBROOK EMC GROUF 20 Moy 2082 16 BH: 48
Cornducted RFI Uo|tage
Londouer
92 X—ROH Budge Reader
Lche Cthger Bose w/Ferrite
128w, BB Hz SPC P.5. #9706
g4 Line. Ferritezcore F114-43 15T
76
CFR |47 PART 15 CUASS A
- BA
L
+
LT
3
b
o
o 52
44
Pl NP LR RV P PP Fht it et ar e g kgt i s ismmseilbordiad s
36
2R
45 1 ] Ju
Fwequeﬁcg [MH=]
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FCC ID: QGL.60204007

Landauer

X- Ray Badge Reader

Large Charger Base w Ferrite
120v, 60 Hz SPC P.S. #9706

Li ne. Ferrite=core F114A-43 15T

Test Met er Gai n/ Loss Transducer Level Limt:1 2
No. Frequency Reading Fact or Factor [dB(uVolts)]
[ MHz] [dB(uV)] [ dB] [ dB]
Range: 1 .45 - 30MHz
1 13.58411 34.8 pk 10. 4 0 45.2 69. 5 48
Mar gi n [ dB] -24.3 -2.8

LIMT 1: CFR 47 PART 15 CLASS A
LIMT 2: CFR 47 PART 15 CLASS B

pk - Peak detector

Landauer

X- Ray Badge Reader

Large Charger Base w/ Ferrite
120v, 60 Hz SPC P.S. #9706

Li ne. Ferrite=core F114A-43 15T

Test Met er Gai n/ Loss Transducer Level Limt:1 2
Frequency Reading Fact or Factor [dB(uVolts)]
[ MHz] [dB(uV)] [ dB] [ dB]
Range: 1 .45 - 30MHz
13. 559 33. 3gp 10. 4 0 43.7 69. 5 48
Margin [dB]: -25.8 -4.3

gp - Quasi-Peak detector

LIMT 1: CFR 47 PART 15 CLASS A
LIMT 2: CFR 47 PART 15 CLASS B
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FCC ID: QGL.60204007

UNDERWRITERSLABORATORIESINC.
Conducted Emissions

Date Tested: 20 May 2002

M anufacturer : Landauer Inc.
Equipment Under Test . X-Ray Badge Reader (Large Charger Base)
Requirement . CFR 47, Part 15, ClassB
Detection Mode . Quasi-peak (gp) or Peak (pk) or Average (ave)
Bandwidth : 200 Hz for measurements 9 kHz to 150 kHz
9 kHz for measurements 150 kHz to 30 MHz
Line ;L2
- UL — NORTHBROOK EMC GROUF 28 May 2BAZ 5. 5417
Cornducted RFI Uo|toge
Landouesr
92 X—ROH Badge Reader
LGPge ChGPger Boase w/Ferrite
128w, BB H=z SPC P.5. #9766
g4 MNeut .Ferrite=core F114A-43 15T
76
CFR |47 PART 15 CUASS A
- BA
0
*
LT
i
o
Al
o 52
44
e R Y o B L o # k U i
36
28
45 1 ] 36
Frequemcg [MH=]
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Landauer

X- Ray Badge Reader

Large Charger Base w Ferrite
120v, 60 Hz SPC P.S. #9706
Neut . Ferrite=core F114A-43 15T

FCC ID: QGL.60204007

Test Met er Gai n/ Loss Transducer Level Limt:1 2

No. Frequency Reading Fact or Factor [dB(uVolts)]
[ MHz] [dB(uV)] [ dB] [ dB]

Range: 1 .45 - 30MHz

1 13.58411 37.2 pk 10. 4 0 47.6 69
Mar gi n [ dB] -21.

LIMT 1: CFR 47 PART 15 CLASS A
LIMT 2: CFR 47 PART 15 CLASS B

pk - Peak detector

Landauer

X- Ray Badge Reader

Large Charger Base w Ferrite
120v, 60 Hz SPC P.S. #9706
Neut . Ferrite=core F114A-43 15T

Test Met er Gai n/ Loss Transducer Level Limt:1
Frequency Reading Fact or Factor [dB(uVolts)]
[ MHz] [dB(uV)] [ dB] [ dB]

Range: 1 .45 - 30MHz
13.5592 35.92qp 10. 4 0 46. 32 69. 5
Margin [dB]: -23.18

qp - Quasi - Peak detector

LIMT 1: CFR 47 PART 15 CLASS A
LIMT 2: CFR 47 PART 15 CLASS B
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FCC ID: QGL.60204007

UNDERWRITERSLABORATORIESINC.
Radiated Emissions

Date Tested: 03 June 2002

M anufactur er . Landauer Inc.
Equipment Under Test : X-Ray Badge Reader (Large Charger Base)
Requirement . CFR 47, Part 15, Class B
Detection Mode . Quasi-peak (gp) and Average (Av)
Bandwidth : 120 kHz
M easur ement Distance : 10 meter
Antenna Type : 10kHz —30 MHz L oop Sensor
HBLII_ — WORTHEROOK EMC GROUP 3 Jun 2PBZ 288328
Foadigted Emis=sions
Loandouer (ferrite—dota coklel
1606 X—ROH Badge Recger *
LARGE CHARGE EBASE
1 268U /568H=
9g
2%
E 7H
+
g
e
" BB
e
3 - CFR| 47 PART |5 [ [18M |QISTHNCE
& =
[m
\ﬂ
i

81 A | ] 15|
Freguency [MHz]
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FCC ID: QGL.60204007

Landauer (ferrite-data cable)
X- Ray Badge Reader
LARCE CHARGE BASE

120V/ 60Hz
Test Met er Gai n/ Loss Transducer Level Limt:1
No. Frequency Reading Fact or Factor dB[uVolts/neter]
[ MHz] [dB(uV)] [ dB] [ dB]
1 1.33048 30.1 pk 0 11.9 42 44.2
Azi mut h: 355 Hei ght : 100 Hor z Margi n [ dB] -2.2
2 13.56026 34.4 pk .5 10.9 45.8 99.1
Azimuth: 5 Hei ght: 100 Horz Mar gi n [ dB] -53.3
3 27.1246 24.5 pk .9 9.4 34.8 39.4
Azi mut h: 225 Hei ght: 100 Horz Mar gi n [ dB] -4.6

LIMT 1: CFR 47 PART 15 C 10M DI STANCE

pk - Peak detector

Landauer (ferrite-data cable)
X- Ray Badge Reader
LARGE CHARGE BASE

120V/ 60Hz

Test Met er Gai n/ Loss Transducer Level Linmt:1
Frequency Reading Fact or Factor dB[uVolts/neter]

[ MHz] [dB(uV)] [ dB] [ dB]
13. 5647 34.29 qp .5 10.9 45. 69 99.1
Azimuth: O Hei ght: 100 Horz Margin [dB]: -53. 4
27. 1255 25.07 qp .9 9.4 35. 37 48. 6
Azi mut h: 96 Hei ght : 100 Hor z Margin [dB]: -13.2

LIMT 1: CFR 47 PART 15 C 10M DI STANCE

gqp - Quasi - Peak detector
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FCC ID: QGL.60204007

UNDERWRITERS LABORATORIESINC.
Radiated Emissions

Date Tested: 03 June 2002

M anufacturer : Landauer Inc.
Equipment Under Test . X-Ray Badge Reader (Large Charger Base)
Requirement . CFR 47, Part 15, ClassB
Detection Mode . Quasi-peak (gp) and Average (Av)
Bandwidth : 120 kHz
M easur ement Distance : 3 meters
Antenna Type : 30- 300 MHz, Biconical
300 - 1000 MHz, Log-Periodic
- UL — WORTHERDOK EMC GROUFP 3 Jun 2PEZ2 118306
Radiated Emis=ions
Londouer (ferrite-dota cobklel
96 X—ROH Budge Reader
Large ChGPger Boasze
128w, BHH=z
ga Fed:Horizontol Gresn:Uertical
78
§ BE
+
11}
= |
T
.."2 58 [ ol FHE T I'> LLCH3S LAl
0 |
=
3
o 48
] L]
| Al
34 \M% , 7*---—-----.---—-H*'i"'f'—'-#-'"
v | vl . .r-.. o
T gy, | ol i
2@ —%¥.rp W
1|
39 (5[] TBHH
Fwequeﬁcg [MH=]
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Landauer

X- Ray Badge Reader
Lar ge Charger

120v,
Red: Hori zont a

60Hz

Base

(ferrite-data cabl e)

Green: Verti cal

FCC ID: QGL.60204007

Test Met er Gai n/ Loss Transducer Level Limt:1
No. Frequency Reading Fact or Factor dB[uVolts/neter]
[ MHz] [dB(uV)] [ dB] [ dB]
4 146.9573 17.6 pk 1.2 14. 7 33.5 43.5
Azi nut h: 203 Hei ght : 200 Hor z Mar gi n [ dB] -10
5 171.981 17.7 pk 1.1 15.1 33.9 43.5
Azi mut h: 160 Hei ght: 100 Horz Mar gi n [ dB] -9.6
6 186.4152 17.9 pk 1.2 15.8 34.9 43.5
Azi mut h: 353 Hei ght: 100 Horz Mar gi n [ dB] -8.6
7 291.5014 13.7 pk 1.7 19.6 35 46
Azi mut h: 77 Hei ght : 100 Hor z Margi n [ dB] -11
1 40.657 13.8 pk .5 14. 6 28.9 40
Azi mut h: 356 Hei ght : 100 Vert Margi n [ dB] -11.1
2 81.0592 22.9 pk .8 7.3 31 40
Azi mut h: 110 Hei ght: 100 Vert Mar gi n [ dB] -9
3 94.8863 19.9 pk .8 9.7 30.4 43.5
Azi mut h: 358 Hei ght: 100 Vert Mar gi n [ dB] -13.1
8 330.7769 17.1 pk 1.8 15.6 34.5 46
Azi mut h: 54 Hei ght : 99 Hor z Mar gi n [ dB] -11.5
LIMT 1: CFR 47 PART 15 CLASS B (3M
pk - Peak detector
Landauer (ferrite-data cable)
X- Ray Badge Reader
Large Charger Base
120v, 60Hz
Red: Hori zontal Green: Verti cal
Test Met er Gai n/ Loss Transducer Level Limt:1
Frequency Reading Fact or Factor dB[uVolts/neter]
[ MHz] [dB(uV)] [ dB] [ dB]
186. 1074 16. 61 gp 1.2 15. 8 33.61 43.5
Azi mut h: 20 Hei ght: 134 Horz Margin [dB]: -9.89
LIMT 1: CFR 47 PART 15 CLASS B (3M
gqp - Quasi - Peak detector
FileMC1476 Project 01NK42417 Yy - Page B9 of B25
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FCC ID: QGL.60204007

UNDERWRITERSLABORATORIESINC.
Conducted Emissions

Date Tested: 20 May 2002

M anufactur er . Landauer Inc.
Equipment Under Test . X-Ray Badge Reader (Small Charger Base)
Requirement . CFR 47, Part 15, Class B
Detection Mode . Quasi-peak (gp) or Peak (pk) or Average (ave)
Bandwidth : 200 Hz for measurements 9 kHz to 150 kHz
9 kHz for measurements 150 kHz to 30 MHz
Line L1
- UL — NORTHBROOK EMC GROUF 28 May 2BAZ ICREERELR
Cornducted RFI Uo|toge
Landouesr
92 X—ROH Badge Reader
Smal | Chorger Bo=ze w/Ferrite
128w, BB H=z SPC P.5. #9766
g4 Line.Ferrite=core F114A-43 15T
76
CFR |47 PART 15 CUASS A
- BA
0
*
LT
i
o
Al
o 52
44
o T SR K PR SO S, ity SEA SRR EE il 2 Lu MM
36
28
45 1 ] 36
Frequemcg [MH=]
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Landauer

X- Ray Badge Reader

Smal | Charger Base w Ferrite
120v, 60 Hz SPC P.S. #9706

Li ne. Ferrite=core F114A-43 15T

FCC ID: QGL.60204007

Test Met er Gai n/ Loss Transducer Level Limt:1 2

No. Frequency Reading Fact or Factor [dB(uVolts)]
[ MHz] [dB(uV)] [ dB] [ dB]

Range: 1 .45 - 30MHz

1 13.58411 31 pk 10. 4 0 41. 4 69
Mar gi n [ dB] - 28.

LIMT 1: CFR 47 PART 15 CLASS A
LIMT 2: CFR 47 PART 15 CLASS B

pk - Peak detector

Landauer

X- Ray Badge Reader

Smal | Charger Base w Ferrite
120v, 60 Hz SPC P.S. #9706

Li ne. Ferrite=core F114A-43 15T

Test Met er Gai n/ Loss Transducer Level Limt:1
Frequency Readi ng Fact or Factor [dB(uVolts)]
[ MHz] [dB(uV)] [ dB] [ dB]

Range: 1 .45 - 30MHz
13. 5577 24.97qp 10. 4 0 35. 37 69. 5
Margin [dB]: -34.13

gp - Quasi-Peak detector

LIMT 1: CFR 47 PART 15 CLASS A
LIMT 2: CFR 47 PART 15 CLASS B
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FCC ID: QGL.60204007

UNDERWRITERSLABORATORIESINC.
Conducted Emissions
Date Tested: 20 May 2002

Manufacturer : Landauer Inc.
Equipment Under Test : X-Ray Badge Reader (Small Charger Base)
Requirement : CFR 47, Part 15, ClassB
Detection Mode : Quasi-peak (gp) or Peak (pk) or Average (ave)
Bandwidth : 200 Hzfor measurements 9 kHz to 150 kHz
9 kHz for measurements 150 kHz to 30 MHz
Line D L2
- UL - NORTHBROOK EMC GROUF 20 Moy 2082 16 16: 19
Conducted FFI UDltCﬂgE
Lend
92 }(Egazuggdge Feoder
Smal | Chorger Bose w/Ferrite
128w, BB Hz SPC P.S. #9766
g4 Meut . Ferritezcore F1148-43 15T
76
CFR |47 PART 15 CUASS A
-~ 68
L
¥
o gE
3
[is]
]
o 52
44
I RS I SR WL SR ¢ | it V¥ | WS PRSI EETNCTT I A L R TR TR oo I sy LLA Lol ooyl -uum
36
2B
45 1 ] K]S
Fwequencg [MH=1]
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Landauer

X- Ray Badge Reader

Smal | Charger Base w Ferrite
120v, 60 Hz SPC P.S. #9706
Neut . Ferrite=core F114A-43 15T

Test Met er Gai n/ Loss
No. Frequency Reading Fact or
[ MHz] [dB(uV)] [ dB]

Transducer Level Li
Factor [dB(uVolts)]
[ dB]

FCC ID: QGL.60204007

mt:1l 2

Range: 1 .45 - 30MHz
1 13.58763 30.9 pk 10. 3

LIMT 1: CFR 47 PART 15 CLASS A
LIMT 2: CFR 47 PART 15 CLASS B

pk - Peak detector

Landauer

X- Ray Badge Reader

Smal | Charger Base w Ferrite
120v, 60 Hz SPC P.S. #9706
Neut . Ferrite=core F114A-43 15T

Mar gi n [ dB]

Test Met er Gai n/ Loss Transducer Level Linit:
Frequency Reading Fact or Factor [dB(uVolts)]

[ MHz] [dB(uV)] [ dB]

[ dB]

1 2

Range: 1 .45 - 30MHz
13.5585 25.7qp 10. 4

Margin [dB]: - 33.

gqp - Quasi - Peak detector

LIMT 1: CFR 47 PART 15 CLASS A
LIMT 2: CFR 47 PART 15 CLASS B
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FCC ID: QGL.60204007

UNDERWRITERSLABORATORIESINC.
Radiated Emissions

Date Tested: 03 June 2002

M anufactur er . Landauer Inc.
Equipment Under Test . X-Ray Badge Reader (Small Charger Base)
Requirement . CFR 47, Part 15, Class B
Detection Mode . Quasi-peak (gp) and Average (Av)
Bandwidth : 120 kHz
M easur ement Distance : 10 meter
Antenna Type : 10kHz —30 MHz L oop Sensor
HBLII_ — WORTHEROOK EMC GROUP 3 Jun 2BRZ {8.52: 86
Radiated Emis=ions
Loandouer (ferrite—dota coklel
1HH X—ROH Badge Reader
Smal | Chorger Bo=e
1 268U /568H=
T FERRITE CLOSE TO CHARGER BASE
2%
5 7H
+
mn
E
e
" BB
K
= g CFR| 47 PART |5 [ [18M |QISTHNCE
l /LM\N’M __“'“—-___“__h_q_‘
49
2
3\ ; E[
20 L
T i 1 ] 36
Frequemcg [MH=]
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FCC ID: QGL.60204007

Landauer (ferrite-data cable)
X- Ray Badge Reader
Smal | Charger Base
120V/ 60Hz
FERRI TE CLOSE TO CHARGER BASE
Test Met er Gai n/ Loss Transducer Level Linmt:1
No. Frequency Reading Fact or Factor dB[uVolts/neter]
[ MHz] [dB(uV)] [ dB] [ dB]
Range: 2 .15 - 30MHz
1 13.56026 34.9 pk .5 10.9 46. 3 99.1
Azi nut h: 312 Hei ght: 100 Horz Mar gi n [ dB] -52.8
2 27.1246 25.5 pk .9 9.4 35.8 48. 6
Azi mut h: 269 Hei ght: 100 Horz Mar gi n [ dB] -12.8
LIMT 1: CFR 47 PART 15 C 10M DI STANCE
pk - Peak detector
Landauer (ferrite-data cable)
X- Ray Badge Reader
Smal | Charger Base
120V/ 60Hz
FERRI TE CLOSE TO CHARGER BASE
Test Met er Gai n/ Loss Transducer Level Linmt:1 2 3
4 5 6
Frequency Readi ng Fact or Factor dB[uVolts/neter]
[ MHz] [dB(uV)] [ dB] [ dB]
27.1261 26.4 gp .9 9.4 36.7 48. 6
Azi muth: 267 Height: 100 Horz Margin [dB]: -11.9
13. 5655 34.96 qp .5 10.9 46. 36 99.1
Azi muth: 340 Height: 100 Horz Margin [dB]: -52.7
LIMT 1: CFR 47 PART 15 C 10M DI STANCE
gqp - Quasi - Peak detector
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M anufacturer
Equipment Under Test
Requirement

Detection Mode
Bandwidth

M easur ement Distance
Antenna Type

FCC ID: QGL.60204007

UNDERWRITERSLABORATORIESINC.

Radiated Emissions

. Landauer Inc.
. X-Ray Badge Reader (Small Charger Base)
. CFR 47, Part 15, ClassB
. Quasi-peak (gp) and Average (Av)
: 120 kHz

. 3 meters

: 30-300 MHz, Biconical

300 - 1000 MHz, Log-Periodic

Date Tested: 03 June 2002

{58 UL - NORTHEROOK EMC GROUF 3 Jun Z2BBZ 16:18:55
Foadioted Emiz=ions
Landauer (ferrite-dota cabklel
e #-Roy Bodge Reoder
Smal |l Charger EBase
126U /6HH=
ga Fed: Horizontal Grr: Verticol
TH
5 GH
2
[i1]
5] -
~
4“2 oA CFR g7 FRRT [ D g M OIRTHRCE
E |
=
3
S 4p
T | hi
& 7 L ks o
3m A 9 PN N T P
T3 "
b | o 8|9 H%M‘ﬁ ke
b, 7 | ! .
2@ —hf
"y ;‘W\wa i
1A
a4 1 UK 1 HHH
Freguency [MHz]
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FCC ID: QGL.60204007

Landauer (ferrite-data cable)
X- Ray Badge Reader

Smal | Charger Base

120V/ 60Hz

Red: Horizontal Gn: Vertical

Test Met er Gai n/ Loss Transducer Level Limt:1
No. Frequency Reading Fact or Factor dB[uVolts/neter]
[ MHz] [dB(uV)] [ dB] [ dB]
Range: 3 300 - 1000MHz
1 334.0994 21 pk 1.8 15.6 38.4 46
Azi nut h: 292 Hei ght: 100 Horz Mar gi n [ dB] -7.6
Range: 4 300 - 1000MHz
2 423.6323 16. 3 pk 2.1 17.1 35.5 46
Azi mut h: 341 Hei ght: 100 Vert Mar gi n [ dB] -10.5
3 865.0012 13.8 pk 3.5 24.1 41. 4 46
Azi mut h: 180 Hei ght: 100 Vert Mar gi n [ dB] -4.6
2 67.7042 17.1 pk .7 5.7 23.5 40
Azi mut h: 91 Hei ght : 300 Hor z Mar gi n [ dB] -16.5
3 81.329 17.5 pk .8 7.4 25.7 40
Azi mut h: 340 Hei ght: 200 Hor z Mar gi n [ dB] -14.3
4 94.8863 16. 3 pk .8 9.7 26.8 43.5
Azi mut h: 340 Hei ght : 300 Hor z Mar gi n [ dB] -16.7
5 108. 4437 14.8 pk .9 11.5 27.2 43.5
Azi mut h: 201 Hei ght : 300 Hor z Mar gi n [ dB] -16.3
6 165.2361 15. 4 pk 1.1 14.9 31.4 43.5
Azi mut h: 55 Hei ght : 100 Hor z Margi n [ dB] -12.1
7 186.4152 13.9 pk 1.2 15.8 30.9 43.5
Azi nut h: 2 Hei ght: 100 Horz Mar gi n [ dB] -12.6
Range: 2 30 - 300MHz
1 40.657 15. 4 pk .5 14. 6 30.5 40
Azi mut h: 74 Hei ght: 100 Vert Mar gi n [ dB] -9.5

LIMT 1: CFR 47 PART 15 C 3M DI STANCE

pk - Peak detector
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Landauer (ferrite-data cable)
X- Ray Badge Reader

FCC ID: QGL.60204007

Smal | Charger Base

120V/ 60Hz

Red: Horizontal Gn: Vertical

Test Met er Gai n/ Loss Transducer Level Limt:1
Frequency Reading Fact or Factor dB[uVolts/neter]

[ MHz] [dB(uV)] [ dB] [ dB]
Range: 1 30 - 300MHz
67.8092 16.19 gp .7 5.7 22.59 40
Azi nut h: 23 Hei ght: 274 Horz Margin [dB]: -17. 41
81. 3661 16.94 gp .8 7.4 25.14 40
Azi muth: 189 Hei ght: 385 Horz Margin [dB]: -14. 86
94. 9257 15.58 gp .8 9.7 26. 08 43.5
Azimuth: 183 Height: 193 Horz Margin [dB]: -17. 4
108. 5273 14.28 gp 1 11.5 26.78 43.5
Azi nmuth: 177 Height: 304 Horz Margin [dB]: -16.7
165. 2235 11.89 gp 1.1 14.9 27.89 43.5
Azimuth: 170 Height: 102 Horz Margin [dB]: -15.6
186. 1397 12.31 gp 1.2 15. 8 29.31 43.5
Azi mut h: 158 Height: 107 Horz Margin [dB]: -14.1
344.7412 15.1 qgp 1.9 15.6 32.6 46
Azi nmut h: 77 Hei ght: 109 Horz Margin [dB]: -13. 4
LIMT 1: CFR 47 PART 15 C 3M DI STANCE

gqp - Quasi - Peak detector
av - Average detector
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FCC ID: QGL.60204007

UNDERWRITERSLABORATORIESINC.
Radiated Emissions

Date Tested: 03 June 2002

M anufactur er . Landauer Inc.
Equipment Under Test . X-Ray Badge Reader (Reader)
Requirement . CFR 47, Part 15, Class B
Detection Mode . Quasi-peak (gp) and Average (Av)
Bandwidth : 120 kHz
M easur ement Distance : 10 meter
Antenna Type : 10kHz —30 MHz L oop Sensor
HEjL||_ — WORTHEROOK EMC GROUP 3 Jun 28@Z 19 16: 11
Fadiated Emiz=sions=
Landouer (ferrite—doto coklel
188 A—Roy Bodge Reoder
STAMD ALOME
EATTERY MODE
9[
8H
5 7H
+
1]
15
e
J=TE]
3
3 cq CFR| 47 PART |5 [ [1AM |QTISTENCH
% -\-\_\"\_\_—_—_‘"‘-\—\_\_\___\_\_
' | wmwﬁw i muhhkhhu
4\ ' ! 2
[m
3
3\ il
26
T 1 [ ] K]S
Fwequencg [MH=1]
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Landauer (ferrite-data cable)
X- Ray Badge Reader

STAND ALONE

BATTERY MODE

FCC ID: QGL.60204007

Test Met er Gai n/ Loss Transducer Level Limt:1
No. Frequency Reading Fact or Factor dB[uVolts/neter]
[ MHz] [dB(uV)] [ dB] [ dB]
Range: 2 .15 - 30MHz
AM STATI ON AMBI ENT
1 1.33297 26. 3 pk 0 11.9 38.2 44.2
Azi nmut h: 2 Hei ght: 100 Horz Mar gi n [ dB] -6
2 13.5615 26.1 pk .5 10.9 37.5 99.1
Azi mut h: 225 Hei ght: 100 Horz Mar gi n [ dB] -61.6
3 27.12211 22.5 pk .9 9.4 32.8 48. 6
Azi mut h: 314 Hei ght : 100 Horz Mar gi n [ dB] -15.8
LIMT 1: CFR 47 PART 15 C 10M DI STANCE
pk - Peak detector
Landauer (ferrite-data cable)
X- Ray Badge Reader
STAND ALONE
BATTERY MODE
Test Met er Gai n/ Loss Transducer Level Limt:1
Frequency Reading Fact or Factor dB[uVolts/neter]
[ MHz] [dB(uV)] [ dB] [ dB]
Range: 2 .15 - 30MHz
13. 5652 30.71 gp .5 10.9 42.11 99.1
Azi mut h: 155 Hei ght: 100 Horz Margin [dB]: -56.9
27.1254 21.75 qgp .9 9.4 32.05 48. 6
Azi muth: 278 Height: 100 Horz Margin [dB]: -16. 55
LIMT 1: CFR 47 PART 15 C 10M DI STANCE
gqp - Quasi - Peak detector
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FCC ID: QGL.60204007

UNDERWRITERSLABORATORIESINC.
Radiated Emissions

Date Tested: 03 June 2002

Manufacturer . Landauer Inc.

Equipment Under Test . X-Ray Badge Reader (Reader)
Requirement . CFR 47, Part 15, Class B
Detection Mode . Quasi-peak (gp) ad Average (Av)
Bandwidth : 120 kHz

M easurement Distance . 3 meters

Antenna Type : 30-300 MHz, Biconical

300 - 1000 MHz, L og-Periodic

{58 UL - WNORTHEROOK EMC GROUP 3 Jun 2BB2 13:54:86

Fodioted Emissions

Landauer (Ferrite—-dota cobklel
96 #—Roy Bodge Reoder

Stond Alone

Internal Bottery

A Red Horizontal Green:Uertical
TH
-
5 6d
e
[
£ |
W
+ 5H LT & FHET T2 LEH3S LA
L [
S 40 |
)
al | "II.
pal ¥

K

) | ) ﬂm rE
S .MJ"\.MMMWW’MW

1
a4 [515] 1 HHH
Freguency [MHz]
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Landauer (Ferrite-data cable)
X- Ray Badge Reader

Stand Al one

Internal Battery

Red: Hori zontal Green: Vertical

FCC ID: QGL.60204007

Limt:1

Test Met er Gai n/ Loss Transducer Level
No. Frequency Reading Fact or Factor dB[uVolts/neter]
[ MHz] [dB(uV)] [ dB] [ dB]
Range: 1 30 - 300MHz
1 67.7717 17.5 pk .7 5.7 23.9 40
Azi nut h: 110 Hei ght : 300 Horz Mar gi n [ dB] -1
2 81.329 21.1 pk .8 7.4 29.3 40
Azi nmut h: 209 Hei ght: 199 Horz Mar gi n [ dB] -1
3 298.5836 15.2 pk 1.8 20.3 37.3 46
Azi mut h: 258 Hei ght: 100 Horz Mar gi n [ dB] - 8.
Range: 3 300 - 1000MHz
4 334.0994 21.4 pk 1.8 15.6 38.8 46
Azi mut h: 351 Hei ght : 100 Hor z Margi n [ dB] -7.
5 355.7832 21.5 pk 2.1 15.6 39.2 46
Azi nut h: 118 Hei ght: 100 Horz Mar gi n [ dB] - 6.
6 394.9538 20. 2 pk 2 16.6 38.8 46
Azi mut h: 341 Hei ght: 100 Horz Mar gi n [ dB] -7.
7 865.0012 15.1 pk 3.5 24.1 42.7 46
Azi mut h: 294 Hei ght: 100 Horz Mar gi n [ dB] - 3.
LIMT 1: CFR 47 PART 15 CLASS B (3M
pk - Peak detector
Landauer (Ferrite-data cable)
X- Ray Badge Reader
St and Al one
Internal Battery
Red: Hori zontal Green: Verti cal
Test Met er Gai n/ Loss Transducer Level Limt:1
Frequency Reading Fact or Factor dB[uVolts/neter]
[ MHz] [dB(uV)] [ dB] [ dB]
Range: 3 300 - 1000MHz
334. 185 21.52 qgp 1.8 15.7 39. 02 46
Azi muth: 266 Height: 100 Horz Margin [dB]: -6.98
354. 163 17.7 qp 2.1 15.6 35.4 46
Azi muth: 273 Height: 100 Horz Margin [dB]: -10.6
395. 9764 14.62 gp 2 16. 7 33.32 46
Azi muth: 293 Height: 102 Horz Margin [dB]: -12.68
865. 0362 10. 33 gp 3.5 24.1 37.93 46
Azimuth: 110 Height: 382 Horz Margin [dB]: -8.07
LIMT 1: CFR 47 PART 15 CLASS B (3M

gp - Quasi-Peak detector
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UNDERWRITERSLABORATORIESINC.

Temperatur e/Frequency Stability

Fundamental Frequency = 13.56 MHz

FCC ID: QGL.60204007

Date Tested: 03 June 2002

Teme)ecr:ature Frel\(jllj_'e;cy % Change ReqUio;)ement IL\/IIT||;
20 1355072 10.00206 0.01 Eg&’g ﬁ:ggégig
10 1356022 +0.001622 0.01 e
e |0 | am | Upenme
+10 13.55097 10.00022 0.01 e e
+20 13.55097 0.00022 0.01 Upper IS ot
+30 1355982 10.00133 0.01 Upper 15901
+40 1355975 10.00184 0.01 DPper S e
+50 1355965 10.00258 0.01 Dpper }2:22;222
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FCC ID: QGL.60204007

UNDERWRITERSLABORATORIESINC.
Band Edge M easurement

M anufactur er : Landauer Inc.

Equipment Under Test
Requirement
Detection Mode

Date Tested: 03 June 2002

. X-Ray Badge Reader
: CFR 47, Part 15, ClassB
. Quasi-peak (gp) and Average (Av)

Bandwidth : 120 kHz
M easur ement Distance 10 meter
Antenna Type : 10kHz —30 MHz L oop Sensor
1 IIEjL||_ — MNORETHEEOQOK EMC GROUF 3 Jun 2882 21:48:29
Faodipted Emissions
Landguer (ferrite-dota caoklel
186 #—RoyJ Bodge Reoder
LARGH CHARGE BASE
128U 668H=
9H
BH
5 7@
e
Y
5
-
_:2 BH
I
=
3
= 5B
R
4H
3u w
pelr] Nl rﬂtﬂ | M
WWWWWWW d WWMMWWMM
13.53 13.59
Freguency [MHz]
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Landauer (ferrite-data cable)
X- Ray Badge Reader
LARCE CHARGE BASE

FCC ID: QGL.60204007

120V/ 60Hz
Test Met er Gai n/ Loss

No. Frequency Reading Fact or

[ MHz] [dB(uV)] [ dB]
Range: 2 13.53 - 13.59MHz
1 13.56069 46.8 pk .5

Hei ght: 100 Horz

LIMT 1:
pk - Peak detector

FileMC1476 Project 01INK42417 ,fiﬁr-
1177
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Transducer Level Limt:1
Factor dB[uVolts/neter]
[ dB]
10.9 58. 2 99. 08
Mar gi n [ dB] -40. 88
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FCC ID: QGL.60204007

APPENDIX C

Sample Calculations of Field Strengths

Basic Equation:

The field strength is calculated by adding the Meter Reading, Cable Set Gain/Loss and
Transducer (Antenna or LISN) Factor. The basic equation is as follows:

FS=MR+GL +TF

Where:
FS = Calculated Field Strength in dB(uV)/meter

MR = Meter Reading of receiver amplitude in dB(uV)

GL = Gain/Loss factor of cable set in dB
A negative Gain/Loss indicates signal amplification (gain)
A positive Gain/Loss indicates signal attenuation (10ss)

TF = Transducer Factor of antenna.or LISN in dB

Sample Calculation:
The measured receiver amplitude is 52.7 dB(uV).
The gain/loss factor is —30.2 dB (indicating a preamplifier isincluded in the cable set).
The transducer factor (antenna factor) is 6.6 dB.

These factors are added (52.7 + (-30.2) + 6.6) resulting in a calculated field strength of
29.1 dB(uV)/meter.

FileMC1476 Project 01INK42417
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FCC ID: QGL.60204007

Sample Calculations of Limit

Basic Equation:

The limit is calculated by using the information in table 15.209 for frequency (MHZz), field strength
(uV/m) and measurement distance (meters).

The basic equation for converting uV/m to dBuV/m is as follows:
20 Log (uV/m) = dBuvV/m

Where:
uV/m = micro volts per meter

dBuV/m = decibel micro volts per meter

Sample Calculation:

The field strength per section 15.209 at 30 MHz (3 m measurement distance) is 30 uv/m.

20 Log (30 uV/m) = 29.54 dBuV/m
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