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EMC EMISSION  -  TEST   REPORT   

Test Report No. B907201 Issue Date 09 March 1999

Model / Serial No. 990017 / 101

Product Type Radio Frequency Fueling Payment System

Client CrossLink, Inc.

Manufacturer CrossLink, Inc

License holder CrossLink, Inc

Address 5665 Flatiron Pkwy

Boulder, CO  80301

Test Criteria Applied FCC Part 15 15.247C

Test Start Date: 03 Mar 1999
Test End Date: 05 Mar 1999

Test Result nn PASS oo FAIL

Test Report Project No. BC1G907201

Total Pages including
Appendices 115

Reviewed By : Felix J. Chavez Reviewed By : Shawn Singh

TÜV Product Service Inc is a subcontractor to TÜV Product Service, GmbH according to the principles outlined in ISO/IEC Guide 25 and EN
45001.

TÜV Product Service Inc reports apply only to the specific samples tested under stated test conditions.  It is the manufacturer's responsibility
to assure that additional production units of this model are manufactured with identical electrical and mechanical components.  TÜV Product
Service Inc shall have no liability for any deductions, inferences or generalizations drawn by the client or others from TÜV Product Service Inc
issued reports.

This report is the confidential property of the client.   As a mutual protection to our clients, the public and ourselves, extracts from the test
report shall not be reproduced except in full without our written approval of TÜV Product Service.  This report shall not be used by the client to
claim product endorsement by NVLAP or any agency of the US government.

TÜV  Product Service Inc and its professional staff hold government
and professional organization certifications and are members of

AAMI, ACIL, AEA, ANSI, IEEE, NVLAP, and VCCI
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 EMISSIONS TEST REGULATIONS :

The tests were performed according to following regulations  :

n - Federal Communication Commission part 15 o - Class A n - Class B
n - Federal Communication Commission part 15, Subpart C n - 15.207 n - 15.247

n - 15.209
--------------------------------------------------------------------------------

All tests performed according to ANSI C63.4.

Emission Test Results:

Conducted emissions  450 kHz - 30 MHz

Test Result nn - PASS     oo - FAIL oo - Not Applicable

Passing Margin 9.3 dB at 9.13 MHz

Remarks:

Radiated emissions (electric field)  30 MHz -   1000 MHz (Unintentional Radiator)

Test Result nn - PASS     oo - FAIL oo - Not Applicable

Passing Margin 1.1 dB at 791.9 MHz

Remarks:

Radiated emissions (electric field)  2406.1 MHz -   24801 MHz (Intentional Radiator)

Test Result nn - PASS     oo - FAIL oo - Not Applicable

Passing Margin 2.2 dB at 4884.1 MHz

Remarks:

GENERAL REMARKS:

Modifications required to pass:   None

Test Specification Deviations: Additions to or Exclusions from:   None
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Test-setup photo(s)
Radiated Emissions
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Test-setup photo(s):
Conducted Emissions
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Test Equipment Used
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Appendix A

Transmitter Data Sheets
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Appendix B

Detailed Test Data Sheets
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Appendix C

Plot of 20 dB Bandwidth
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Appendix D
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Appendix E

Plot of Channel Spacing

 P R O D U C T  S E R V I C E





FCC ID: OGF-FPS-1                                               File No. BC1G907201 , Page F1 of F21
TÜV PRODUCT SERVICE INC 40 Meadow Road Pinewood Springs, Lyons, CO 80540 Tel: 303 786 7999 Fax: 303 449 3004 Rev.No 1.0

Appendix F
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Appendix G

Plots of 6dB Bandwidth
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Appendix H

Plots of Power Density
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Appendix I

Plots of Out of Band Emissions
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Appendix J

Test Plan

and

Constructional Data Form
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Appendix K

Measurement of Protocol
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MEASUREMENT PROTOCOL FOR FCC

GENERAL INFORMATION

Measurement Uncertainty
The test system for conducted emissions is defined as the LISN, tuned receiver or spectrum analyzer, and coaxial cable.
The test system for radiated emissions is defined as the antenna, the pre-amplifier, the spectrum analyzer and the coaxial
cable.  These test systems have a measurement uncertainty of ±4.5 dB.  The equipment comprising the test systems are
calibrated on an annual basis.

Justification
The Equipment Under Test (EUT) is configured in a typical user arrangement in accordance with the manufacturer's
instructions.  A cable is connected to each available port and either terminated with a peripheral into it’s characteristic
impedance or left unterminated.  When appropriate, the cables are manually manipulated with respect to each other to
obtain maximum emissions from the unit.

CONDUCTED EMISSIONS
The final level, expressed in dBµV, is arrived at by taking the reading directly from the EMI receiver.  This level is
compared directly to the FCC limit.

To convert between dBµV and µV, the following conversions apply:
dBµV = 20(log µV)
µV = Inverse log(dBµV/20)

RADIATED EMISSIONS
The final level, expressed in dBµV/m, is arrived at by taking the reading from the spectrum analyzer (Level dBµV) and
adding the antenna correction factor and cable loss factor (Factor dB) to it.  This result then has the FCC limit subtracted
from it to provide the Delta which gives the tabular data as shown in the data sheets in Attachment B.  The amplifier gain is
automatically accounted for by using an analyzer offset.

Example: FCC B Delta
Frequency Level + Factor & = Final - Limit = FCC B

(MHz) (dBµV) Cable (dB) (dBµV/m) (dBµV/m) (dB)

32.21 13.9 + 16.3 = 30.2 - 40.0 = -9.8
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DETAILS OF TEST PROCEDURES

General Standard Information
The test methods used comply with ANSI C63.4-1992 - "Methods of Measurement of Radio-Noise Emissions from Low-
Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz."

Conducted Emissions
Conducted emissions on the 60 Hz power interface of the EUT are measured in the frequency range of 450 kHz to
30 MHz.  The measurements are performed using a receiver, which has CISPR characteristic bandwidth and quasi-peak
detection, and a Line Impedance Stabilization Network (LISN), with 50 Ω/50 µH (CISPR 16) characteristics.  Table top
equipment is placed on a non-conducting table 80 centimeters above the floor and is positioned 40 centimeters from the
vertical ground plane (wall) of the screen room.  In some cases, a pre-scan using a spectrum analyzer is initially
performed on the units comprising the system under test to locate the highest emissions.  If the minimum passing margin
appears to be less than 20 dB with a peak mode measurement, the emissions are re-measured using a tuned receiver or
spectrum analyzer with quasi-peak and average detection and recorded on the data sheets.

Radiated Emissions
Radiated emissions from the EUT are measured in the frequency range of 30 to 24802 MHz using a spectrum analyzer
and appropriate broadband linearly polarized antennas.  Measurements between 30 MHz and 1000 MHz are made with
120 kHz/6 dB bandwidth and peak or quasi-peak detection and measurements above 1000 MHz are made with a 1 MHz/6
dB bandwidth and peak detection.  Average field strength levels were computed from the peak readings and duty cycle of
the transmitter.  Table top equipment is placed on a 1.0 X 1.5 meter non-conducting table 80 centimeters above the
ground plane.  Floor standing equipment is placed directly on the turntable/ground plane.  Interface cables that are closer
than 40 centimeters to the ground plane are bundled in the center in a serpentine fashion so they are at least
40 centimeters from the ground plane.  Cables to simulators/testers (if used in this test) are routed through the center of
the table and to a screen room located outside the test area.  The antenna is positioned 3 meters horizontally from the
EUT.  To locate maximum emissions from the test sample the antenna is varied in height from 1 to 4 meters,
measurement scans are made with both horizontal and vertical antenna polarizations and the EUT are rotated
360 degrees.  Intentional radiators are rotated through three orthogonal axes to determine the attitude that maximizes the
emissions.


