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1.0 SCOPE

This test report describes the equipment setup, test methods employed and results
obtained during EMI testing of a Class A Digital Devices category as defined in Part 15,
Subpart A, paragraph 15.3 (h). The tests described herein measured the RF radiated
(RFI Field Strength) and power line conducted (RFI Noise Voltage) emissions of the
equipment under test (EUT) as installed and operated in a typica setup. The tests
conformed to the measurement and test site requirements of ANSI C63.4-1992.

1.1 Objective

The tests described herein were performed to establish that the EUT is capable of
compliance with the Verification requirements of Part 15, Subpart B, paragraph 15.101
for Unintentional Radiators (Class A Digita Device).

1.2 Description of EUT

The EUT is an Emergency Alert System Encoder/Decoder, Model Number: EAS 911,
Serid Number: EMI Unit, manufactured by TFT Incorporated. The EUT contained the
following options: No Options.

1.3 ResultgModifications

The EUT passed FCC Class A conducted and radiated emissions tests. No modification

was necessary. The manufacturer may declare the EUT as complying with the FCC
interference requirements. FCC labeling and user information is found in Appendix E
herein.

14 Test Limits

FCC Class A conduction and radiation limits are as follows:

Conducted Emission Limits (Quasi-peak) Radiated Emission L imits (@10-meters

0.450 - 1.705 MHz 60 dBuV 30 —88 MHz 39.1 dBuV/m

1.705-30 MHz 69.5 dBuv 88 — 216 MHz 435 dBuVv/m
216 — 960 MHz 46.4 dBuV/m
960 — 1000 MHz 49.5 dBuVv/m

Note: In accordance with Part 15, paragraphs 15.107(€e) and 15.109 (g) , the methods and limits of
CISPR 22 are acceptable to the commission in place of Part 15 limits and test methods.
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20 APPLICABLE DOCUMENTS

2.1 FCC Documents
Document
Title47 CFR

Part 2

Part 15
2.2 Other Documents

ANSI C63.4-1992

ANS| C63.5-1988

CISPR 22: 1997

Title

TELECOMMUNICATION

Frequency Allocations and Radio Treaty Matters;
General Rules and Regulations.

Radio Frequency Devices.

American Nationa Standards for Methods of
Measurement of Radio-Noise Emissions From

L ow-Voltage Electrica and Electronic Equipment
In the Range of 9kHz to 40GHz.

American National Standards for Cdibration of
Antennas Used for Radiated Emissons M easurement.

Information technology equipment — Radio disturbance
characteristics — Limits and methods of measurement.
By the International Electrotechnica Commission
(IEC).

3.0 GENERAL SETUP AND TEST CONDITIONS

3.1 Test Facility

The tests described herein were performed at:

EMCE Engineering, Inc.
44366 S. Grimmer Blvd.
Fremont, CA 94538
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3.1 Test facility (Cont’d)

This laboratory has one electromagnetic shielded enclosure and a 3:meter and 10-meter
Open Area Test Ste (OATS). The shidded room is available for preliminary
determination of radiated emission frequencies and formal conducted emission
measurements, or for other investigative work. A computer controlled spectrum
analyzer with quas-peak adapter, plotter and printer were used for gathering and
recording test data. Figure 1 shows the test site layout for conducted and radiated.

3.2 Description of Open Area Test Site (OATS)

The 3 and 10 meter Site is located out-of-doors in an open field whose size is 212 feet
long by 206 feet wide. The dimensions of the test area are 66 feet wide by 59 feet long
(20m x 18m). The description of the 3 and 10-meter ste is on file with the FCC
according to the requirements of Part 2.948.

3.3 Site Attenuation

The gite attenuation for radiated measurements has been determined for this test site
using the method described in ANSI C63.4 Paragraph 5.4.6 and sub paragraphs. This
method measures how closely the test Site approximates free space transmission for
plane waves (far field conditions) as modified by the influence of ground plane
reflections. The dte attenuation is measured annudly. Site attenuation was last
measured and reported to the FCC on 7 June 1999.

3.4 Ground Plane (Ground Screen)

The site has a 3900 square foot (20m x 18m) floor area of poured reinforced concrete, 6
to 8 inches thick. A 20m x 18m (66ft x 59ft) solid 24 gauge galvanized sheet steel
ground plane is centered on the test area with its long dimension aong the major axis of
the test Site. It is made up of 4-foot wide sheets overlapped one inch on each other and
MIG welded at 18-inch intervals. The antenna mast and turntable are located 3 meters
apart on the centerline of the major axis so that each is greater than 3 meters from the
edges of the ground plane. The ground plane is connected to a nine-foot long earth
ground rod at each corner of the ground plane.
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3.5 Input Power for EUT

Electricity for the EUT is provided by buried power lines in metallic conduit with an
outlet box placed near the EUT. Power for the EUT is taken from the outlet box of
either of two “shielded enclosure” quaity power line filters located on the ground plane
near the EUT. Thefilters are electrically bonded to the ground plane.

3.6 Accessory Equipment Precautions

Care was taken that accessory equipment or adjacent equipment did not produce
unacceptable interference so as to contaminate the final test data. The EMI recelver and
its associated computer, printer and plotter were located greater than 15 meters away
from the EUT during testing and were powered from a separately filtered power source.

3.7 Ambient Interference

Ambient interference from radio and televison stations, vehicles, mobile radio, etc.,
was present at the open test Site during testing. Care was taken to assure that ambient
interference did not overload the measurement receiver or mask emissions from the
EUT. The method of measurement used to dea with ambient noise during radiated
emission testing is described in Paragraph 5.2.1.

3.8 Personnel

All testing was performed by EMCE Engineering personnel who are thoroughly trained
for the instruments and procedures used. The test data sheets have been signed-off by
the attending EMCE Test Engineer.

3.9 Useof Interference Measurement Equipment

All of the emisson measurements and field strength measurements were performed with
a Hewlett-Packard 8568B Spectrum Analyzer System. The Spectrum Anayzer System
utilizes the following basic instruments:

1. HP-9836 Desktop Computer/Controller
2. HP-2673A Printer

3. HP-7475A Plotter

4. HP-85650A Quas Peak Adapter
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3.9 Use of Interference M easurement Equipment (Cont’d)

Detaills of the operation of these instruments are given in Appendix A (EMI
Measurement with the Automatic Spectrum Anayzer). Specific details are given in the
separate sections of emission testing. Antenna factors and cable loss characteristics,
though programmed into the computer.

Test results are recorded on both tabular data sheets and graphica plotter charts and
show final corrected values compared to the specification limit. Sample calculations
show how the antenna factors, cable losses, amplifier gain, etc. are combined in the
automatic analyzer program to produce the fina corrected values shown on the graphs
and data sheets.

3.10 Calibration of Measuring Equipment

The EMI Receiver (spectrum anayzer) is calibrated by an outside caibration laboratory
on a 12-month basis. The laboratory provides certification with traceability to NIST.
Antenna factors are measured at tyear interva by EMCE Engineering, Inc. using the
reference antenna method of ANSI C63.5-1988. Cable losses as well as amplifier gains
are swept at least every month to verify accurate values.

4.0 PREPARATION OF EUT FOR TEST
4.1 ldentification of EUT

Equipment under Test: Emergency Alert System Decoder
Modde Number: EAS 911D
Serid Number: EMI Unit

4.2 Setup of EUT

Power to EUT: 115 VAC
Grounding of EUT: through power cable.
Special Software: None
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4.3 Interfaces & Cabling
The following cables were connected during test:
Interface Source Load Length Conductors Connector  Connector
Port Port Cable Number  Shielding Material
RS232 Modem EUT Im 9 Shid Meta
RS232 Modem EUT Im 9 Shid Metal
RF Input 500hm Load EUT 1m 2 Unshid Wire
On Air  50o0hm Load EUT im 2 Unshld  Wire
Alert 500hm L oad EUT Im 2 Unshld Wire

4.4 Peripherals

The following peripherals were attached and operating during the tests:

Nomenclature Mfagr & Mode Serial No.
Modem Hayes 1010AM N/A
Modem Hayes 231AA N/A

5.0 TEST PROCEDURES
5.1 Conducted Emissions, Power Leads, 450 kHzto 30 MHz

Conducted emissions were measured from 450kHz to 30MHz on the power and return
leads of the EUT according to the methods defined in ANSI C63.4, Section 7.0. The
EUT was placed on a nonmetallic stand in a shielded room 0.8 meters above the ground
plane and removed from the vertical ground plane by 40-cm as shown in Figure 2. The
interface cables and equipment positioning were varied within limits of reasonable
application per Figure 9A of ANSlI C63.4 to determine the position producing maximum
conducted emissions.
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51 Cont’d.

The LISN and high pass filter were connected through 20 feet of RG-214 coaxid cable
to the spectrum analyzer input. The switch on the LISN was set to the Supply Line
position and the power was applied. The EUT was operated as described in Paragraph
4.0 in a mode, which was intended to produce maximum emissions for normal
operation. The EUT power cord was folded so as not to exceed 80cm in length per
C63.4 Paragraph 7.2. The test computer (HP-9836) was commanded to begin the data
collection process as described in Appendix A.

Correction factors for high pass filter losses are programmed and are taken into
consideration. A data tabulation and graphical plot were produced by the system at the
concluson of the test scan. These are included with the data sheets contained in
Appendix C. The Class B Limit of Part 15: 107 (a) is listed on the data sheets and is
plotted on the charts.

The switch in the LISN was then set to the Return Line position and the interference
scan was repeated and an additional set of data sheets and plot charts were prepared for
the return lead.

5.1.1 Test Results

The EUT passed Class A limits conducted emissions test for both power leads.

5.1.2 Test Instrumentation

The following equipments were used for conducted emissions test.

Name M anufacturer Model Cal. Due Date
Controller/Computer Hewlett-Packard 9836 N/A
Spectrum Analyzer Hewlett-Packard 8568B 12/12/02
Quasi-Peak Adapter Hewlett-Packard 85650A 12/12/02
LISN Solar 8012-50-R-24 12/12/02
High passfilter Solar 76205-0.35 N/A
Motter Hewlett-Packard T475A N/A
Printer Hewlett-Packard 2673A N/A

5.1.3 Recommendations

Due to the fact that there were no test fallures, there are no recommendations.
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5.2 Radiated Emissions Test, 30 MHz to 1000 MHz

Radiated emissions were measured from 30 MHz to 1000 MHz on the Open Area Test
Site. The measurement bandwidth was 120 kHz according to the methods defined in
ANS| C63.4 Section 8.0. The EUT was placed on a nonmetalic stand in the open-field
site, 0.8 meters above the ground plane, as shown in Figure 3.

The EUT was operated as described in Paragraph 4.0, in a mode, which was intended to

produce maximum emissions. Preliminary scans of the frequency range were used to
determine the cable configurations and equipment positions, which produce maximum
emissions. These configurations were then kept intact while both angle of rotation of the
EUT with respect to the antenna and antenna height were scanned for maximum
readings. The angles and antenna polarization are shown on the data sheet in Appendix
C.

5.2.1 Vertical Polarization M easur ements

Radiated emisson measurements were started with the antenna in a vertical orientation
at 1.5 meter in height and 1.0 meters from the EUT and with the front of the EUT facing
the antenna. The measurement antenna was connected to the preamplifier and spectrum
analyzer through 75 feet of RG-214 coaxid cable.

The automatic spectrum analyzer scanning procedure used for radiated measurements is
a two-pass process, described in detail in Appendix A. Readings were made at this point
using Signal-Sampling techniques. The first pass accumulates and stores both EUT and
background ambient emissions received by the measurement antenna for 1000 samples
per frequency segment. The second pass was performed with the EUT turned off, thus
accumulating only background ambient emissions for 1000 samples per frequency
segment. The computer was programmed to subtract the second pass data from the first
pass on a point-by-point basis per frequency segment, thus removing steady State
ambient and leaving only EUT emissions. This culling process reduces the total number
of emissions that must be examined manually.
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5.2.1 Vertical Polarization Measurements (Cont’d)

A preliminary list of possible EUT frequencies was printed at the end of the second pass
after the subtraction process. This list contained both EUT emissions and background
ambient, particularly ambient signals which fluctuated in amplitude or which went on
and off rapidly (such as communication transmitters). At this point each listed frequency
was individually examined by a manua procedure. Some of these signas were ambient
and some were EUT signals. They were sorted and the EUT signals were accurately
measured with the quas-pesk detector after maximizing the signa in both azimuth and
height. As the evaluation process continues, each signal attributed to the EUT is further
examined for maximum value. The dipole antenna (for electric fields) was adjusted to
the proper length, the height of the measurement antenna was searched from one to four
meters, and the angle of rotation of the EUT with respect to the antennas was varied
from O to 360 degrees.

A data sheet is printed out listing the “Final FCC A Radiated Results’. This lists those
sgnals which were within X dB of the limit, where is sdectable and which were
actually attributed to the EUT. Along with other information the data sheet indicates
sgnd leve, limit, turn-table angle and antenna height.

Data sheets and plotted charts of vertica polarized radiated emissions are shown in
Appendix C. A sample calculation on the data sheet shows how antenna factors, cable
loss and amplifier gain were processed by the computer.

5.2.2 Horizontal Polarization M easur ements

The full dectric field from 30 MHz to 1000 MHz frequency range was scanned with the
EUT operating and the measurement antenna oriented in a horizontal polarization. A set
of radiated emission readings were collected, evaluated, stored and printed out using the
same procedure described above for vertical polarization. The data sheets and plotted
graphs are contained in Appendix C.

5.2.3 Test Results
The EUT passed both vertical and horizontal radiated emissions tests.
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5.2.4 Test Instrumentation

The following equipments were used for radiated emissions tests.

Name M anufactur er M odel Cal. Due Date
Controller/Computer Hewlett-Packard 9836 N/A
Spectrum Analyzer Hewlett-Packard 8568B 12/12/02
Quasi-Peak Adapter Hewlett-Packard 85650A 12/12/02
LISN Solar 8012-50-R-24 12/12/02
Antenna Mast EMCO 1050 N/A
Rotating Table EMCO 1060 N/A
Antenna, Biconical ELME BIA-30 9/13/02
Antenna, Log-periodic ELME LPA-30 9/13/02
Preamplifier Hewlett-Packard 8447D N/A

5.2.5 Recommendations
Because there were no test failures, there are no recommendations.
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APPENDIX A

EMI Measurement with the Automatic Spectrum Analyzer
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EMI Measurement with the Automatic Spectrum Analyzer
A1l.0 INTRODUCTION

This document describes application of the Hewlett-Packard 8568B Automatic
Spectrum Andyzer and the Hewlett-Packard 85650A Quas-Peak Adapter for
measurement of Electromagnetic Interference (EMI) emissions for FCC Compliance
Testing. The measurement methods are designed to comply with FCC Measurement
Procedure ANSI C63.4-1992 as well as |IEC publication CISPR 22.

The measurement of EMI involves a repetitive process of collecting, anayzing and
reformatting large amounts of data. It is a process which lends itself to computer
controlled automation. The benefits are: reduced setup time, reduced operation time,
increased accuracy and repeatability.

The detailed description, which follows, provides insight into the programming of the
analyzer and computer. The steps describe how data is collected, anayzed, displayed
and reproduced.

A20 OVERVIEW

The Hewlett-Packard 8568B is a genera purpose programmable Spectrum Andyzer
System and the Hewlett-Packard 85650A is a programmable accessory which sets the
overall measurement bandwidth and detector time constants to those required for FCC
measurements. By adding appropriate transducers such as antennas or LISNs, and with
the proper software, the system becomes an interference measurement set operating
under the control of Hewlett-Packard 9836 Computer. A Hewlett-Packard 7475A Plotter
and a Hewlett-Packard 2673A Printer are accessories that provide hard copy output in
the form of graphs and data sheets.

Severad measurement sweeps are taken to characterize the interference from the
Equipment under Test (EUT). The data is analyzed in the computer and later
reformatted in both a semi-log graph and a measurement summary data sheet. The data
sheets indicate compliance by including PASS/FAIL messages and specification limits.
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A3.0 PROGRAM OPERATION
A3.1 General Operations

A stored program b loaded into the computer. This program determines whether the
system is set for conducted or radiated emissions. It contains al of the necessary
operational steps, the antenna factors, and any data needed for calculation of final
emisson vaues. The andyzer has a built-in sdf-cadibration program. The Calibration
Program is ran each time the analyzer is set up for testing. It checks dl of the pertinent
internal parameters and displays the error value for each. A calibration data sheet is
normally printed out for inclusion in the test report.

The program begins by prompting the operator to provide administrative data such as
date, customer name, EUT Nomenclature, model number, and serial number. The
operator is prompted to check the setup to see that the equipment is properly connected
before making measurements. A blinking message on the andyzer CRT reminds the
operator that program execution will continue after the “Hz” key on the andyzer
keyboard is pressed.

At this time, the anayzer frequency span, resolution bandwidth, video bandwidth and
sweep time are automatically set to programmed vaues. The quas-peak adapter is
automatically set to programmed vaues a this time. The quasi-peak adapter is set to the
“Normal” mode with the QP detector “OFF’ (passes peak signals through the quas-
peak adapter) during the automatic scans. This alows faster scans of the analyzer and
produces peak values of the data. Quasi-peak adapter scans are processed manually as
described in the later paragraphs on conducted and radiated emissions testing. The
programmed setup values depend upon whether conducted or radiated emissions are to
be measured. The system is now ready for the first measurement sweep.

The EUT is prepared for testing and is turned on and set to the operating mode selected
for test. Preliminary evaluations have aready been made to determine worst-case cable
and equipment positioning in the EUT test setup. The analyzer sweep is started by
pressing the “Hz” key on the anayzer. The total frequency lange to be measured is
divided into severa spans, which are each swept consecutively.
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A3.1 General Operations (Continued)

Table A-1 shows the sweep ranges and sweep times programmed for both conducted
and radiated emissions measurements. The analyzer divides the spectrum-scanned
sweep into 1001 separate incremental measurement points and stores these for
processing. The range of the scan and the number of points per scan determine the width
of each incrementa segment. The column labeled “Bandwidth of Stored Segments’ in
Table A-1 shows the bandwidths programmed. These have been selected to be narrow
enough for the assured sensing of all EUT emissions in the presence of typica ambient
sgnals. Scan time is dow enough to alow EUT signds to reach a peak value and be

sensed.

TABLE A-1
Andyzer System Range Span Rangeof Span Sweep
Bandwidth Bandwidth of Band of Stored Band of Stored  Time
Setting With QP Swept Segment  Swept Segment
RBW-VBW (Note 1) (Note 2) (Note 2) (Note 3)
MHz kHz MHz MHz MHz MHz Seconds
CONDUCTED EMISSIONS FCC CISPR
0.1 9 0.45-1.6 1.15 0.15- 0.5 0.35 20
0.1 9 1.6- 8.0 6.4 05 50 45 90
0.1 9 8.0-30.0 220 50- 300 25.0 20

RADIATED EMISSIONS (Samefor FCC and CISPR)

1.0
1.0
1.0
1.0
1.0
1.0
1.0

120 30- 60 30 90
120 60- 88 28 90
120 88- 108 20 90
120 108- 200 92 90
120 200- 400 200 90
120 400- 700 300 90
120 700-1000 300 90

Note 1. System Bandwidth is determined by the quas-pesk adapter when it's function is sdected. The
automatic scans are made with the quas-pesk adapter in the bypass mode. Data vaues are peak

readings.
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A3.1 General Operations (Continued)

Note 2. Span of stored segment is equa to the range of band scanned divided by the number of data
points. The analyzer provides 1001 points. For example, the scan from 150 kHz to 1600 kHz equds the
scanned range of 1450 kHz. When thisis divided by 1001, the span of the stored segment is 1.45kHz.

Note 3. The andyzer system is set up to process peak sgnas during the automatic scan and when the
quas-pesk adgpter is in “normd”, dgnds ae andyzed manudly with the quas-pesk function using
the procedures described in paragraphs on conducted and radiated emissions testing.

Upon completion of the first measurement sweep the analyzer sends an “End of Sweep”
interrupt message along the bus which tells the computer that the analyzer is ready to
output its trace data.

A fast Read/Write routine then transfers the 1001 data points from the analyzer buffer to
the computer memory and the analyzer is set for a second measurement sweep. While
the analyzer is collecting data during the next sweep, the computer is analyzing and
reformatting the previous sweep data, ultimately reducing the number of data points in
the sweep from 1001 to 100. This makes room for the processing of additional sweeps.
The fina formatted trace data contains up to 1000 data points overall after al of the
sweeps are combined and includes all significant EUT emissions.

A3.2 Conducted Emission M easurements

Measurements of conducted emissions on the power input lines from are made using a
Line Impedance Stabilization Network (LISN). A Solar 7205-0.35 high pass Filter
having a cutoff frequency of 350 Hz is used to prevent power frequency harmonics from
overloading the andlyzer.

The LISN and high pass filter are connected through 20 feet of RG-214 coaxid cableto
the Spectrum Anayzer input. The switch on the LISN is set to the Supply Line position
and the power is applied to the EUT.

The computer is commanded to begin the data collection scanning process as described
in Paragraph 3.1. Correction factors for filter loss are programmed and are taken into
consideration. Data tabulations and graphical plots of peak values are produced by the
system at the conclusion of the test scans.
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A3.2 Conducted Emission M easurements (Continued)

Sample calculations of conducted emissions are shown on the data sheets. The switch in
the LISN is then set to the Return Line position and the interference scan is repeated and
an additional set of data sheets and plot charts are prepared. The six highest EUT
emission measurement values, two from each of the three scan ranges are listed out on
the data shest.

This completes the automatic scans of conducted emissions. If the test results and EUT
characteristics indicate a need, additiona manual scans of maximum vaue readings will

be made with the quasi-peak detector ON. If readings exceed the Conducted Emissions
Limit, and if broadband noise is evident, then the provisons of MP-4, Paragraph
4.2.2.2, Note 2, will be applied.

A3.3 Radiated Emission M easur ements

Radiated emissions from the EUT are measured over the frequency range of 30 MHz to
1000 MHz using a combination of automatic and manual methods, which conform to
ANSI C63.4, Paragraph 6.0. The EUT is placed on a nonmetallic stand 0.8 meters above
the ground plane in an open-field test site. The interface cables and equipment positions
are varied within limits of reasonable applications to determine the positions producing
maximum radiated emissions.

Preliminary manua scans of the frequency range are needed to determine the cable
configurations and equipment positions that produce maximum emissions. These
configurations are then kept intact while both angle of rotation of the EUT with respect
to the antenna and antenna height is scanned for maximum readings.

Automatic scans with the antenna first verticaly polarized and then horizontaly
polarized are made to determine a set of preiminary maximum peak vaues. These are
then processed manually with the quasi-peak adapter to determine exact emission values
from the EUT. The automatic scanning proceeds in genera as described in Paragraph
3.1

Radiated emission measurements are dtarted with the test antenna in a vertica
orientation at 1.5 meters in height and with the front of the EUT facing the antenna. The
measurement antenna is connected to the preamplifier and spectrum analyzer through
75-foot long RG-214 coaxial cable. The EUT is placed in operation.
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A3.3 Radiated Emission Measurements (Continued)

The automatic spectrum analyzer scanning procedure used for radiated measurementsis
a two-step process. Two separate scans of each frequency range are made The test
operator has the choice of selecting either the analyzer peak detector or signa sample
techniques.

The first pass accumulates and stores both EUT and background ambient emissions
received by the measurement antenna. The second pass is ran with the EUT turned OFF
and accumulates only background ambient emissions. The quas-peak adapter is in
“Norma Mode” and the readings are peak values. The computer and analyzer are
programmed to subtract the second scan from the first scan, removing steady state
ambient and leaving only EUT emissions and fluctuating ambient. This reduces the totd
number of emissions that must be examined manually.

The automatic scanning procedure divides the total frequency range of 30 MHz to 1000
MHz into 7 sweeps, which are arranged to yield the greatest resolution possible over the
entire frequency range of the test. These are listed in Table A-1. In the signa-sampling
mode, each sweep consists of 260 averages done automatically by the analyzer. This
tends to reduce the effect of random or short- term ambient signals. Antenna changes
are made as required at the end of each sweep.

A preiminary list of residua frequencies is printed at the end of the second pass after
the subtraction process. This list contains both EUT emissions and background
ambient. At this point, each listed frequency is individually examined with manual
procedure conssting of maximizing the signa in direction and antenna height. The
dipole antenna is “cut” for the frequency of interest and the quas-peak detector is
engaged. The final reading of the signa under these conditions is then modified to
account for antenna factor, cable loss and preamplifier gain.

The EUT is turned on again and the computer is set to display each frequency from the
preliminary list on the spectrum andyzer starting at the 30 MHz end of the range. A
manual command is used to end investigation of a listed frequency and then goes on to
the next. This alows aufficient time to evaluate each suspected signa. Severa methods
are used to separate residual ambient from EUT signals:
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A3.3 Radiated Emission Measurements (Continued)

1. If the 9gnd disgppears from the screen when the andyzer is tuned to the indicated frequency with
the EUT operating, then the sgnd is not caused by the EUT and is considered to be an ambient.

2. With the EUT operating and the andyzer tuned to the indicated frequency, if the demodulated
sgnd from the spesker on the quas-pesk adapter is voice or musc, then the signa is recognized as a
radio or TV station and is considered ambient.

3. If either step 1 or 2 above is inconclusve, then with the andyzer tuned to the indicated frequency
the EUT power is turned OFF. If the agnd on the andyzer remans unchanged, then the sgnd is
considered to be an ambient.

4. Sometimes, it is helpful to decrease the andyzer resolution bandwidth so that resolution of close-
together frequencies can be achieved.

As the evduation process continues, each signa attributed to the EUT is further
examined for maximum value. The dipole antenna is adjusted to the proper length, the
height of the measurement antenna is searched from one to four meters, and the angle of
rotation of the EUT with respect to the antennais varied from O to 360 degrees.

The quasi-peak detector is engaged and the analyzer is set to a sweep time of 50
seconds. The analyzer display is cleared and signal is traced on the screen. After the
maximum quas-peak signal is displayed, the “Continue’ button on the computer is
pressed and the interference signal amplitude and frequency information is stored in the
computer for later printout and plotter display. The angle of the EUT and height of the
antenna are also stored for print out on the data shest.

If the four steps above indicate that the signal is not an EUT signal, then that signal is
passed over and not recorded for final printout. The screen is cleared and manual
actuation of the “Continue” button steps the analyzer to the next signa for evauation.
Evauation of the preiminary frequency list continues until al of the signds are
confirmed, maximized and measured, or are regjected as not originating from the EUT.
Then the computer prints out a fina data sheet showing frequency, amplitude,
Specification Limit, antenna height and angle of rotation of the EUT. A graphical plot
of the data is also drawn by the plotter.
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APPENDIX B

Certifications

EMCE FCC Facility Certifications
EMCE NVLAP Accreditation



Report Number: 2121-1

Date: 22 May 2002
Page: 25 of 47
FEDERAL COMMUNICATIONS COMMISSION

Laboratory Division
7435 Oakland Mills Road
Columbia, MD. 21046

June 07, 1999
Registration Number: 90567
EMCE Engineering, Inc
44370 8. Grimmer Blvd.
Fremont, CA 94538
Alttention: Stephen Sawyer
Re: Measurement facility located at Fremont

3 & 10 meter site
Date of Listing: June 07, 1999

lm

Gentlemen

Your submission of the description of the subject measurement facility has been reviewed and found to be in
compliance with the requirements of Section 2.948 of the FCC Rules. The description has, therefore, been placed
on file and the name of your organization added to the Commission's list of facilities whose measurement data will
be accepted in conjunction with applications for Certification under Parts 15 or 18 of the Commission's Rules.
Please note that this filing must be updated for any changes made to the facility, and at least every three years from
the date of listing the data on file must be certified as current.

If requested, the above mentioned facility has been added to our list of those who perform these measurement
services for the public on a fee basis. An up-to-date list of such public test facilities is available on the Internet on
the FCC Website at WWW.FCC.GOV, Elecironic Filing, OET Equipment Authorization Electronic Filing,

Sincerely,

it Ll

Thomas W Phillips
Electronics Engineer
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Hational Instiioe
of Standaras and Techoolog,

MNarnnal Volootary
{zhoratory Accreditation Pragram

SEN
! D A
sonec aune 25130 §cope of Accreditation - @] -

Page: 1 af 3
ELECTROMAGNETIC COMPATIBILITY NYLAP LAR CODRE 2000424
AND TELECONMMUNICATIONS
FMCE ENGINEERING, INC.
4366 South Grimmer Boulevard
Fremont, CA 94538-0383
Mlr. Btephen AL sawyer
Phone: 310-490-4207  Fax: 510-250-344]
E-Mail: cnecengrgiiisol vom
LTRL: hitpesiwww gmos | com
MNILAFR Code  Designation £ Description
Emissions Test Methods:

12/51522 [EC/CISPR Z2:19%97: Lioiets and methods of measurement of radio disturbance

characteristics of information lechnology equipment

[2/CIS224 [EC/CISPR. 22:19%3: Limits and methods of measurement of radio distorbance
characterstics ol inlormation technology equipment, Anendment 1:1993, and
Amendmenl 2; 1956 ,

1201522 CNS 1345381997 Limits and Merthods of Meazurement of Radio Interference |
Churzeleristios of Information Technology Equiprment

|27 Fil FCOC Method - 47 CFE Part 15 - Dogital Devices

[2/F0la _onducted Emissions, Power Lines, 4530 EHz o 30 MHz

12 Filb Fadiated Emizsions

12/Tal ASMNES 3543; Electromagnelic Imerfzrence - Limits and Methods of Measurement of |
Information Technology Equipment !

Lo ;‘” ti'li :
Decembear 31, 2002 fa«wg ~

Flimetive thraog or the Matcaal warate af Staaderns end fechiaclon

MYLAF-313 (11-250
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Mational instiule MNatmnal Matantary
af Standards and Technolag, Lakaratory Accreditation Frogram
ol
L] a =] almm
ISOAEC GUIDE 25:18920
150 9002:1987 SCDpE Df AECrEdltatlon 5 B e =
3 g b &
"-l:""n S .,_'L.-- .&*’Gqﬂ
Fargs of
Page: 2 of 3
ELECTROMAGNETIC COMPATIBILITY NVLAPLAB CODE  Z00092-0
AND TELECOMMUNICATIONS
EMCOE ENGINFEERING, INC,
NELAP Code Desigaation 7 Description
Immunity Test Methods:
12101 IEC G1000-4-2 (1993) and Amendment | {19981 Elecirasiatic Discharge Immunity Test
12102 [EC 6100G0-4-3 (1995) and Amendment | {1998} Radiated, Radio-Frequency
Electromagnetic Field Immunity Test
12/103 [EC S100H0-4-2 (19493): Flectrical Fast TransienvBurst Immunity Test
127104 [EC G106H-4-5 [1995): Surge Imemmity Test
12105 IEC &1000-4-6 [ 1996): Immunity to Conducted Disturbances, Induced Radin-Frequency
Ficlds
12106 IEC S1000-4-8 (1993 Power Fregquencey Magnetic Field Irnmunity Test
Telecommunications Test Methods:
12/C503 C5-03: Industry Canada Cermification Specification $3:1599 (C5-03:1999):

Specification for Terminal Equipment. Terminal Systems, Network Protection Devices,
Conneslion Ammangements and Nearing Adds Compatibilicy

12700 Terminal Cyuipment Metwork Protection Standards, FOC Methed - 47 CFR Parl 63 -
Analog and Digital

12:T0a 68,302 (Par, ¢d.e ) Envirenmental simualation; 68304 Leakage current limi; 8,208
Hazardous voltage limit.; 63,308 Signal power limic;, 68,310 Longinudinal balanes

December 31, 2002 ﬁ b MMM

. e [ Larels s Tarhan! e
Fartive Mk e = Mealingl Shhine OF Standards and 200y

MW LaP 02 (1 1-95)
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af Srandard

WA I

Maticanal losiituie Satiana! Valuntary
ic s Tachnal Labaoratory Accreditation Mrogram

150 89002:1987

ﬂr_-,',‘TDF;;n%
G}g i %f,;

sonee sune 251390 Sogpe of Accreditation C G |
i e 2

— e

ELECTROMAGNETIC COMPATIBILITY

rares of T

Page: 3ol 3
NYLAPLAR CODE  200092-0

AMND TELFCOMMUNICATIONS

MVLAP Code

12Tl n

12T

EMCE ENGINEERING, INC.

Desiznation £ Description
limoie.; 38,312 On-hook impedance limit; 65314 Billing protection

88316 Hearng Ald Compatibility: technical standurds

#8302 Envirommental simulalion (Per ab)

December 21, 2002

Wy
o Standards angd Tochan!zey

MY LE&P-C1 S

S111-8
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EMCE ENG NEERI NG | NC. DATE: 5/21/02
44370 S. GRI MVER BLVD ANALYST: JB

FREMONT, CA 94538

PERFORVED FOR: TFT | NCORPORATED
TEST SPECI MEN: DECODER

MODEL NO.  EAS 911D

SERIAL NO EM UNIT

SUPPLY LI NE

%% xkox k%% %% x CONDUCTED NARROWBAND RESULTS: ( FCG- A) *** %% %%

450 KHz to 1.6 MHz:

The Largest Signal is: 1.07 MHz 40. 0 dBuV
Spec at this frequency is: 60. 0 dBuVv
PASSED
1.6 MHz to 8 MHz:
The Largest Signal is: 3.58 Mz 41.1 dBuVv
Spec at this frequency is: 69.5 dBuVv
PASSED
8 MHz to 30 MHz:
The Largest Signal is: 19. 73 Mz 38.0 dBuVv
Spec at this frequency is: 69.5 dBuV
PASSED
COVMENTS:

VERI FI ED BY:
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EMCE ENG NEERI NG | NC. DATE: 5/21/02
44370 S. GRI MVER BLVD ANALYST: JB

FREMONT, CA 94538

PERFORVED FOR: TFT | NCORPORATED
TEST SPECI MEN: DECODER

MODEL NO  EAS 911D

SERIAL NO EM UNIT

RETURN LI NE

#% ks x kx5 % CONDUCTED NARROABAND RESULTS: ([FCC- A) * % % % %

450 KHz to 1.6 MHz:

The Largest Signal is: 1.05 MHz 42. 8 dBuVv
Spec at this frequency is: 60. 0 dBuV
PASSED
1.6 Mz to 8 MHz:
The Largest Signal is: 3.57 Mz 43. 6 dBuV
Spec at this frequency is: 69.5 dBuVv
PASSED
8 Mz to 30 MHz:
The Largest Signal is: 19. 70 Mz 38.9 dBuVv
Spec at this frequency is: 69.5 dBuVv
PASSED
COWMENTS:

VERI FI ED BY:




EMCE ENG NEERI NG | NC.
44370 S. GRI MVER BLVD.
FREMONT, CA 94538

PERFORVED FOR:
TEST SPECI MEN:
MODEL NO  EAS 911D
SERIAL NO EM UNT

LOCATI ON:  VERT POL

FI NAL FCC A RADI ATED RESULTS:

TFT | NCORPORATED
DECODER

Freq Anal yzer CF Correct
Readi ng Readi ng

MHz dBuVvV dB dBuV/ m
39. 32 40. 6 -15.5 25.12

33.45 41.9 -15.8 26. 11

83. 25 35.2 -15.7 19. 53

66. 56 40. 6 -18. 4 22.16

117. 97 34.5 -11.6 22.93
110. 62 32.6 -11. 4 21. 17
120. 60 36.3 -11.6 24. 68
127. 80 38.5 -11.8 26. 75
188. 73 29.0 -11.2 17.83
131. 99 35.1 -11.8 23. 27
159. 75 31.9 -12.5 19. 36
127.78 40.7 -11.8 28. 95
275. 24 36.4 -7.8 28.62
284. 96 38.7 -7.4 31.33

***NONE OUT OF SPECI FI CATI ON***
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DATE: 5/21/02
FI LE
Spec Mar gi n Ht Angl e
Limt
dBuV/ m dB cm Deg
40. 00 14. 88 125 185
40. 00 13. 89 110 190
40. 00 20. 47 145 360
40. 00 17. 84 125 185
43.50 20. 57 100 325
43.50 22.33 105 345
43.50 18. 82 100 355
43. 50 16. 75 145 325
43.50 25. 67 150 320
43.50 20. 23 1 125
43.50 24. 14 140 360
43.50 14.55 140 185
47.00 18. 38 145 350
47. 00 15. 67 110 190

COVMENTS: Test Dist = 10.0 m QP detector ON.

SAVPLE CALCULATI ON:
At 284.96 MHz

Anal yzer Reading = 38.70 dBuV

Correction Factor, CF,= AF 15.32 dB + Cabl e

CORRECTED READI NG = 31. 33 dbuV/m

-Preamp Gain 27.00

VERI FI ED BY:

4.30 dB

dB = -7.37 dB
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EMCE ENG NEERI NG | NC. DATE: 5/21/02
44370 S. GRI MVER BLVD. FI LE:
FREMONT, CA 94538
PERFORMED FOR: TFT | NCORPORATED
TEST SPECI MEN: DECCDER
MODEL NO. EAS 911D
SERIAL NO EM UNT
LOCATION:  HORI Z POL
FI NAL FCC A RADI ATED RESULTS:
Freq Anal yzer CF Correct Spec Mar gi n Ht Angl e
Readi ng Readi ng Limt
MHz dBuV dB dBuV/ m dBuV/ m dB cm Deg
113.91 37.9 -11.5 26. 41 43.50 17. 09 225 345
127. 69 36.8 -11.8 25. 05 43. 50 18. 45 170 360
275.11 32.9 -7.8 25.11 47.00 21. 89 145 190
284. 95 36.4 -7.4 29. 02 47. 00 17.98 150 360

***NONE OUT OF SPECI FI CATI ON***

COVMENTS: Test Dist = 10.0 m QP detector ON
SAVPLE CALCULATI ON:
At 284.95 MHz
Anal yzer Readi ng = 36.40 dBuV
Correction Factor, CF, = AF 15.32 dB + Cable 4.30 dB
-Preanp Gain 27.00 dB = -7.38 dB
CORRECTED READI NG = 29. 02 dbuV/ m

VERI FI ED BY:
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APPENDIX D

PHOTOGRAPHSOF TEST SETUPS
PHOTOGRAPHSOF EUT
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Photograph 1. Radiated Emissions Test Setup (Front View)
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Photograph 2. Radiated Emissions Test Setup (Rear View)
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Photograph 3. Conducted Emissions Test Setup
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MODEL 911D
DECODER

Photograph 4. EUT Front View
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Photograph 5. EUT Rear View
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Photograph 6. EUT Internal View
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Photograph 7. Power Supply PCB Top View
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Photograph 8. Power Supply PCB Bottom View
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Photograph 9. Main PCB Top View
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Photograph 10. Main PCB Bottom View
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APPENDIX E

FCC LABELING AND COMPLIANCE INFORMATION
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F1.0 LABELING AND COMPLIANCE INFORMATION

F1.1  Labeling Requirements

Product authorizations under Verification shall have alabd as follows;

This device complies with Part 15 of the
FCC Rules. Operation is subject to the fol-
lowing two conditions. (1) This device may
not cause harmful interference, and (2) this
device must accept any interference re-
ceived, including interference that may
cause undesired oper ation.

The label shall be located in a conspicuous location on the device.

F1.2 Retention of Records

For each product subject to Verification, the responsible party shall maintain the records
listed below:

A) A record of the original design drawings and specifications and all changes that
have been made that may affect compliance with the FCC requirements.

B) A record of the procedures used for production inspection and testing (if tests were

performed) to insure the continuos conformance required. (Statistical production
line emission testing is not required).

C) A record of the measurements made on an appropriate test site that demonstrates
compliance with the applicable regulations.



