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ADMINISTRATIVE INFORMATION

DATE OF TEST:

PURPOSE OF TEST:

MANUFACTURER:

REPRESENTATIVE:

TEST LOCATION:

TEST PERSONNEL:
TEST METHOD:

FREQUENCY RANGE TESTED:

EQUIPMENT UNDER TEST:

Apr 29 & May 21, 1996

To demonstrate the compliance of the Field
Disturbance Sensor, MPS4001 with the FCC
Part 15, Subpart B requirements for Class B
devices

Penmeter Products, Inc
1130 Terra Bella Avenue
Mountain View, CA 94043
Bob Willliams

CKC Laboratories, Inc.
5473 A Clouds Rest Rd
Mariposa, CA 95338
Craig Mullis

ANSI CA3.d 1992

450 kM« - 1000 MH=z
10.5 GHz, 2nd and 3rd Harmonics

Sensor

Manuf: Perimeter
Model MPSAOO
Senal Prototype

FCC IDx: FLEMPS4100



SUMMARY OF RESULTS

The Perimeter Products, Inc. Field Disturbance Sensor, MPS4001 was tested in accordance with
ANSI C63.4 1992 for compliance with the Class B requirements of Part 15, Subpart B of the

FCC Rules.

As received, the above equipment was found to be fully compliant with the Class B limits of FOCC
Part 15, Subpart B for both radiated and conducted emissions.

EQUIPMENT UNDER TEST (EUT) DESCRIPTION

The Permeter Field Disturbance Sensor, MPS4001, is a low power, outdoor, microwsve
transmitter. Transmission frequency 15 10 525 GHz, modulated with 30% duty eycle at one of six
user selectable frequencies from 3 kHz to 27 kHz  Supply power is 12VDC.

PERIPHERAL DEVICES

The EUT was not tested with peripheral devices.
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REPORT OF MEASUREMENTS

The following Tables T and 2 report the four highest radiated and six highest conducted emissions
levels recorded during the tests performed on the Field Disturbance Sensor, MPS4001. The data
sheets from which these tables were compiled are contained in Appendix B

TABLE 1: FOUR HIGHEST RATMATED EMISSION LEVELS

—— - S—

METER CORRECTION FACTORS CORRECTED SPEC

FREQUENCY READING Am  Amp Cable Dist  READING  LIMIT  MARGIN NOTES

MMHz dBuV dB dB B dB dBxY/'m dBENim dB
| wdy T
10517,170 a%.6 424 | 2350 80 0.0 1030 125.0 254 v
LOSLT. 190 738 424 S350 8.0 0.0 s 2 128.0 -18.8 H
21034 360 47,7 407 -34.K 12.7 (.0 . a3 e -1z W
D034 A0 L 4.7 -i4 K 12.7 (.0 | L 7.5 213 .4 H
Test Method: AMSIC63 .4 1902 MNOTES: H = Horizantal Palarization
Spec Limil ; FCC B % = %erical Polarization
Test Distance: 3 Metwers w = Mo Polarization
I = Dipole Beading
(} = Cuasi Peak Reading
A = Average Reading

COMMENTS Umit turned on and operating. Fundamental frequency is 10 525GHz. Unable to
find any signal at 31575 GHz {verl or horiz) and unable to find any signals 30-1000MHz



TABRLE 2: SIX HIGHEST CONDUCTED EMISSION LEVELS

— — e

METER  CORRECTION FACTORS CORRECTED SPEC

FEREEQUENCY READING Lizn READING LIMIT MARGIN MOTES
MHzx dBpY dE dB dB dB dBpY dBuY dR
L5 420400 43,1 | 0.0 431 ] 4.0 -4.9 R
10,5541 H) 2310 0. 430 481} -5.0 B
16 83527 44,7 .1 44.7 48,0 -3.3 [
L7 0sAEs A4 .5 0.4 44 .5 48.0 3.5 B
17414120 454 0.0 d5.4 8.0 | 26 H
1750290 457 (0 45.7 | L. -23 R’
Test Methed: ANSI Co3.4 1952 NOTES: ) = (uasi Peak Reading
Spec Limit ¢ FCC B A = Average Feading
Test Distance: Mo DHsanee E = Black Lead
W= White Lead

COMMENTS: Unit turned on and operating. Fundamental frequency is 10.525GHz,
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TABLE A

LIST OF TEST EQUIPMENT USED AT MARIPOSA BARN SITE

VCCT Acceptance No. R-302T & C315T

Spectrum Analyzer, Hewlett Packard, Model No. HP 8368A, CKC 1 - S/N
223TA04323 (Display Unit), §/N - 2235A02425 (rf Umit). Date Calibration due,
December, 1996

Preamp, Hewlett Packard, Model No. 8447D, S/N -1937A02604, (range 2 -1300
MHz noise figure 3.5 - 4.0 dB, flatness of 1.5 - 2.0 dB, and an average gain of 28
dB}. Date Calibration due, December, 1995,

Quasi-Peak Adapter, Hewlett Packard, Model No. 856504, S/N - 2043 A00231.
Date Calibration due, December, 1996

Bicomcal Antenna, A. H. Systems, Model No. S.-".S-EIE]GI?ME, SN - 156 Date
Calibration due, December, 1995,

Log Periodic Antenna, A, H. Systems, Model No., SAS200/510, S/N - 154 Date
Cahbration due, December, 1996

LISN, Solar Electronics, Model No. B028-50-TS-24-BNC.

1-18 GHz Homn Antenna, ARA, Model No. 31135, S/N - 4085 Date
Calibration due, Apnl, 1997

18 GHz Hormn Antenna, ARA, Model No. MWH-1826/B, S/N - 1005, Date
Calibration due, January, 1997

26 (GHz Horn Antenna, ARA, Model No, MWH-2640B, S/N - 1012, Date
Calibration due, January, 1997,

Spectrum Analyzer, Hewlett Packard, Model No. HP 8564E, /N - 3610A00454.
Date Calibration due, April, 1997,



EUT SETUP

In general, the equipment under test (EUT) listed was setup in a manner that represented its
normal use. Any special conditions required for the EUT to operate normally are identified in the
comments that accompany Table | for radiated emissions, and Table 2 for conducted ermssions
Additionally, a complete description of all the ports and I'O cables is included on the information
shests contained in Appendix A,

During radiated cmissions testing, the EUT was mounted on 2 nonconductive rotating table 1
meter above the conductive grid.  The nonconductive table dimensions were 1 meter by 1.5
meters. This configuration is typical for radiated emissions testing of table top devices.

/O cables were connected to the EUT in the manner required for nermal operation of the system.
Excess cabling was bundled in the center in a serpentine fashion using 30-40 centimeter lengths,

During conducted emissions testing the EUT was located 80 centimeters above the conducting
ground plane on the same nonconducting table as was used for radiated testing. The metal plane
was grounded to the earth through the green wire safety ground . Power to the EUT was
provided via 3 meters of shielded power cable from a filter grounded to the metal plane to a
LISN. The LISN was also grounded to the plane and attached to the LISN was a 4 panged
grounded outlet whose source was also shielded and 60 centimeters in length. All other objects
were kept a minimum of | meter away from the EUT during the conducted test



TEST INSTRUMENTATION AND ANALYZER SETTINGS

The test instrumentation and equipment listed in Table A was used to collect both the radiated
and conducted emissions data for the Field Disturbance Sensor, MPS4001.  For radiated
measurements below 300 MHe, the Biconical type antenna listed was used. For frequencies from
300 to 1000 MIHz, the log periodic antenna was used.  All antennas were located at a distance of
3 meters from the edge of the EUT. Conducted emissions tests required the use of the FCC type
LISM's.

The HP spectrum analyzer was used for all measurements. Table B shows the analyzer bandwidth
settings that were used in designated frequency bands. For conducted emissions, a reference level
of 100 dBuY and a vertical scale size of 10 dB per division was used. A 10 dB external attenuator
was also used duning conducted tests, with internal offset correction in the analyzer During
radiated testing, the measurements were made with 0 dB of attenuation, a reference level of 97
dBuV, and a vertical scale of 10 dB per division.

TABLE B : ANALYZER BANDWIDTH SETTINGS PER FREQUENCY RANGE

. gEal BEGINNING FREQUENCY ENDING FREQUENCY TANTIWIGTH SETTING !
CONDUCTED EMISSIONS 450 kHr 0 MHr Y |
RFATHATED EMISSIONS M ML 10HX} MHz 120 K1 |




SPECTRUM ANALYZER DETECTOR FUNCTIONS

The notes that accompany the measurements contained in Tables | and 2 indicate the type of

detector function used to obtain the given readings. Unless otherwise noted, all readings were
made in the "Peak" mode Whenever a "Quasi-Peak” or "Average” reading is listed as one of the
six_highest readings, this is indicated as a Q" or an "A” in Table 1 or Table 2. The following
paragraphs describe in more detail the detector functions and when they were used to obtzin the
emissions data for the Field Disturbance Sensor, MPS4001

Peal

In this mode, the Spectrum Analyzer or test engineer recorded all emissions at their peak value as
the frequency band selected was scanned. By combining this function with another feature of the
analyzer called "peak hold,” the analyzer had the ability to measure transiemts or low duty cycle
transient emission peak levels. In this mode the analyzer made a slow scan across the frequency
band selected and measured the peak emission value found at cach frequency across the band.

Quasi-Peak

When the true peak values exceeded or were within 2 dB of the specification limit, quasi-peak
measurements were taken using the HP 85630A Quasi-Peak Adapter for the HP 8368B Spectrum
Analyzer  The detailed procedure for making quasi peak measurements contained in the HP
CQuast-Peak Adapter manual were followed.

Averape

When the frequencies exceed 1 GHz, average measurements may be made using the spectrum
analyzer. To make these measurements, the test enginesr reduces the video bandwidth on the
analyzer until the modulation of the signal is filtered out. At this point the analyzer is set into the
linear mode and the scan time is reduced.

L



TEST METHODS

The radiated and conducted emissions data of the Field Disturbance Sensor, MPS4001 was taken
with the HP Spectrum Analyzer. Incorporating the applicable correction factors for distance,
antenna, cable loss and amplfier gain, the data was reduced as shown in the "Sample
Calculations”. The corrected data was then compared to the FCC Part 13, Subparnt B, emissions
limits 1o determine compliance.

Preliminary and final measurements were taken in order to better ensure that all emissions from
the EUT were found and maximized.

Radiated Emissions Testing

During the preliminary radiated scan, the EUT was powered up and operating in its defined FCC
test mode with the 1O cables and line cords facing the antenna. The frequency range of 30 MHz
- 88 MHz was then scanned with the Biconical antenna located about 1.5 meter above the ground
plane in the vertical configuration. During this scan, the turntable was rotated and all peaks which
were at or near the limit were recorded. Mext, the frequency range of 100 - 300 MHz was
scanned in the same manner, with the bicomical antenna, and the peaks recorded. Lastly, a scan of
the FM band from 88 - 110 MHz was made, using a reduced resolution bandwidth and a reduced
frequency span. The Biconical antenna was changed to the horizontal polanty and the above
steps were repeated  Afier changing te the log periodic antenna in the horizontal confipuration,
the frequency range of 300 - 1000 Mz was scanned.  The log periedic antenna was changed to
the vertical polarity and the frequency range of 300 - 1000 MHz was again scanned. The horn
antennas were used 1o check the harmonic frequencies at 10, 21, and 31 GHz. Care was taken to
ensure that no frequencies were missed within the FM and TV bands. An analvsis was performed
to determune if the signals that were at or near the limit were caused by an ambient transmission.
If unable to determine by analysis, the equipment was powered down to make the final
deterrnination if the EUT was the source of the emission

For the final radiated scan, the equipment was again positioned with its 'O and power cables
facing the antenna, and a thorough scan of all frequencies using a small frequency span was
manually made  The turntable was rotated as needed.  Comparisan with the previously recorded
meaasurements was then made.

Using the peak readings from both scans as a guide, the test engineer then maximizes the readings
with respect to the table rotation, antenna height and configuration of the peripherals and cables.
Maximizing of the cables was achieved by monitoring the spectrum analvzer on a closed circuit
television monitor while the EUT cables were being moved and rearranged on the EUT table for
maximum emissions.  Figures and photographs showing the final worst case configuration of the
EUT are contaned in Appendix A

11



Conducted Emissions Testing

For conducted emssions testing, a 30 to 30 second sweep time was used for automated
measurements in the frequency bands of 450 kHz to 1,705 MMz, 1.705 MHz to 3 MHz, and 3
MHz to 30 MHz. All readings within 20 dB of the limit were recorded. At frequencies where the
recorded emissions were close to the limit, further investigation was performed manually at a
slower sweep rate

Tables 1 and 2 show the corrected values of the four highest radiated readings and the six highest
conducted readings obtained for the Perimeter Products, Inc. Field Disturbance Sensor,
MPS400]

SAMPLE CALCULATIONS

An example of how the basic spectrum analyzer reading ts converted using correction factors is
siven for the four highest radiated emissions readings in Table 1 and the six highest conducted
emissions readings in Table 2. For radiated emissions in dBu'V/m, the spectrum analyzer reading
in dBp'V is corrected by using the following formula

Meter reading (dBu'V)

+ Antenna Factor {dB)

t Cable Loss (dB)

- Distance Correction (dB)
- Pre-amplifier Gaimn (dB)

= Corrected Reading{dBpVim)

This reading 1s then compared to the applicable specification limit to determine compliance. For
conducted emissions, no correction factors are needed when 50 pH LISN's are used



APPENDIX A

INFORMATION ABOUT THE EQUIPMENT UNDER TEST



INFORMATION ABOUT THE EQUIPMENT UNDER TEST

Test SoftwareFirmware:
CRT was displaying:

Power Supply Manufacturer:
Power Supply Part Number:
AC Line Filter Manufacturer:
AC Line Filter Part Number:

NiA
N/A
NIA
NiA
NIA
MN/A

The AC power cord is NOT removable and 15 NOT shielded

Line voltage used during testing

. 120V 60Hz

'O PORTS CRYSTAL OSCILLATORS
Type T e | Type Freq In MHz
Not Provided | Oscillator 10.525 GHz
e azes |
PRINTED CIRCUIT BOARDS ]
Function Model & Rev Clocks, MHz Lavers Location
Provides modulation  06-220100 NA 2 Withm |
s1gnal cylindrical
enclosure
Transmits signal 0G-220300) 10.525 (GHe 2 Within
cylindrical
enclosure
REQUIRED EUT CHANGES TO COMPLY:
None.




Applicant:
Equipment:
Model Mumhber

NOTES:

PHOTOGRAPH SHOWING I'0) CABLE PLACEMENT

Perimeter Products, Ine
Field Disturbance Sensor
’}ﬂJanl}Eﬂ

Radiared Emissions - Front View
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Applicant:
Equpment.
Muode] Mumber:

MNOTES:

PHOTOGRAPH SHOWING 'O CABLE PLACEMENT

Perimeater Praducts. Inc

Field Desturbance Sensor
MMP54001

Fadiated FErissions - Back %iew



PHOTOGRAPH SHOWING 'O CABLE PLACEMENT

Apphcant: Perimeter Products, Inc
Equipment: Field Disturbance Sensor
Model Number: MPS400|

Perimeier Prodests, |se

WD T
RDREL #: MFHE]
DATE B4

Conducted Enessions - Front View

NOTES:



APPENDIX B

MEASUREMENT DATA SHEETS
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Test Location:  CKC Laboratories * 5473A Clouds Rest Rd. = Mariposa, CA 95338 * 200-966-5240

Customer: Perimeter Praducts, Inc, Drave:  May-21-96
Specification: FOU B RADIATED Time: Q9]

Test Type: Maximized Emissions Sequenced: 3
Equipment: Field Disturbance Sensor

Manufaciurer:  Perimeler Products Tested By: Craig Mullis
Model: MPE4100

SN Protalype

_Equipment Under Test (* = EUT):

Fungtion Manufacturer Model # . 3N
[Sensor Perimeter MPEA LD Protoiype
Spppord Devices:
Function Minufaciurer _ Model # SN
None

Test Conditions / Notes: ) . X
Unit terned on and operating.  Fundamental {requency is 10.525GHz. Unable 1o fing any signal at 31.575GHz
{wert or horiz} and unable fo find any sipnals 30-1000MHz.

Meqsuremeni Daia: Sorled by Margin = Test Distance: 3 Meters
7 Fren Hdng 8449B  Chamb  18-26 Chamb  Dist Cosr Spe.;; Margin - Polar |
MHz dBpY dB dB dB dB dB  dBpVim dBpVim dB
I 21034400 455 348 427 +40.7 +100 +00 640 775 -13.4  Horiz

2 Elﬂﬂd-ﬂ-ﬁﬁl- 47,7 -34.8 +2.7 4407 :—.]I}.U R 6.3 TS -11.2 Wern




Test Location; CKC Laboratories * 5473A Cloods Rest Rd, * Mariposa, CA 95338 » 209-966-5240

Cuslomer: Perimeter Products, Tnc, Date: May-21-96
Specification: IFCC B RADIATED Time: (9:43

Test Type: Maximized Emissions Sequences: 4

Equipment: Ficld Disturbance Sensor

Manufacturer:  Perimeter Products Tested By Craip Mullis
Model: MPEA00]

SN Frototy pe

Egquiprient Under Teswt (* = EUT), -

Fumetion Manufacturer Model # Sin
Sensor Perimeier MP54001 Protarype

Support Devices:

Function o Manufacturer Maode] # LM
N-::-m:v

Test Condirions [ Nofes:

Linir orned on and operating.  Fundamental frequency is ]C'.ﬁ?;f;Gl.fz.-E.:ulh]': W fing anv signal at 31 5750Hz
ivert or horiz) and unable to find any signals 30-1000MH:.

Measurcment Data: Sorred by Margin Test Distance: 3 Meters

# Freg Rdng 1-18G 84498 Chamb Chamb Dist Com  Spec  Margin | Polar
MHz  dBeV  dB dB B dB  dB _ dBpVim dBuVim_ dB
L 1051717 R7.6 4414 350 +7.1 RS 00 L0310 12E.0 -25.0 Vi

2 10517190 T3E 4424 350 +7.1  +0.9 +0.0 R9.2 [23.0 -3BE Horiz

20



Test Location:

CEC Laboratorics, Inc. * 34734 Clouds Rest Bd, Bamm * Mariposa, CA 95338 =

{800)-500-4EMC

Customer: Perimeter Products, Inc. Date:  Apr-29-96
Specification: FOCC B COND Time: 12:09
Test Type: Conducted Emissions Sequenced: | '
Equipmen:t: Field IMisturbance Sensor
Manufacturer:  Perimeter Products Tested By:  Craig Mullis
Model: MPS4001
5O Protetype
Laguwiprrent Under Tesi (* = EUT):
| Function n Manufaciurer Mode] # SN
Sensor Pernmeler MPE4001L Protolype
Support Devices:
Funerion Manulacturer Model # SN
Mo

Test Conditions ! Nofes:

| Unit turncd on and operating. Fundamental Fr-a:ql;f-.;-::}- i 10,5256,

Measurement Dafa:

Somed by Margin

Test Lead: H]a:_i_

4 Frog Rdng 3wl Corr Hpec Margin  Polar
i dRpV  dB di dB dB dB  dBuV/m dBpVim  dB
1 17.100M 445 +0.0 a5 18,0 3.5  Black
T 16.935M 445 +0.0 445 480 3.5  Black|
1 16.5%4M 430 0.0 43.0 48.0 50 Black
4 15.420M 427 0.0 422 48.0 5B Black
5 18.421M 419 ) 0.0 41.9 480 6.1 Black
T 6 I18.588M  41.5 00 415 48.0 6.5  Black
7 15.61IM 412 w00 412 430 68  Black|
B 14.966M 407 +0.0 407 48,0 7.3 Blxk
9 19.00ZM 406 +0.0 40.6 48.0 7.4 Black
10 13.660M 406 +0.0 406 480 74  Black
11 17.296M 400 0.0 40,0 48.0 H0 Black
Cuast Peak
AMHz span }

21



©17.298M 438 0.0 438 480 42 Black
13 13.858M 385 +0.0 385 480 95 Black
14 13.297TM 372 +0.0 372 480 108  Black|
15 13.023M 365 +040 365 480 115  Blak
16 12.750M 363 0.0 363 48.0  -11.7 Blak
17 12.449M  35.5 P00 355 480 -12.5 Black
18 12.339M 354 +00 354 480  -126  Black
19 20.920M 35,1 +0.00 351 480 125 Black
0 10.551M 3.6 +0.0 346 480 -134  Black
21 460416k 345 +0.0 345 480  -13.5  Blak
22 11.509M 343 +0.0 343 ° 480  -13.7  Black
23 10.906M 34,3 +0.0 343 48.0  -137  Black
24 12.147M 342 +0.00 342 48.0  -13.8  Black
25 466008k 341 +0.0 341 480 139 Black
26 450947k 34.0 +0.0 340 480 140 Black
37 20.995M 338 0.0 338 480 1427  Black
28 10.614M  33.8 +0.0 138 480 -142  Black
20 10.332M 138 +0.0 338 480 142 Black|
30 10.167M 335 L0.0 335 480 -145  Black
31 9.B93M 333 0.0 333 480 -14.7 Black




Ceguencell: 1

Dale, Mon Ap-23-1356 Time 114045

Test Lesd: Black

CELC Laboaloiies, Do,
FCOC B COMD
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Test Location:
(H00)-500-4 EMC

CEC Laboratories, Inc. = 3473A Clouds Rest Bd, Barn * Manposa, CaA 95338 +

Customer: Perimeter Products, Ine. Date:  Apr-29-90
Specification: FCC B COND Time: 12:05

Tesl Twps: Conducted Emissions Soquenced: 2 '
Equipmsent: Field Disturbance Sensor

Manufacturer: Perimeter Products Tested By:  Craig Mullis
Mndel M PRI

SN Prototype

Eguipment Lnder Test (* = EUT):

Fungtion Manulacturer Muodel # BN
Sensor Perimeter MPEA] Protivpe
Support Devices: o
Funclion Manufaciurer Model & /N
M ome

Test Conditions £ Nofes:

|Unit trned on and I:IQHJ:ﬂ.li]ig.:.-!:u:lldil.l'l}&:lllill. {requency 15 10.525GHz.

Megsarenens Phatg;

Soried by Margin

Test Lead: Red

# Freg Relng st Corr Spec Margin  Polar
MH:  dByY  dB B dB 4B 4B dBpV/m dBaVim  JB

1 17.563  45.7 +0.0  45.7 480 23  Red
L'"z' T 17414 45.4 +0.0 454 48.0 2.6 Red
3 L6835 44.7 +00 447 480 3.3 Red|

1 15.42¢ 431 OO0 431 480 4.9  Red
5 15638 42.6 +0.0 42,6 480 5.4 Red
& 16.091  42.6 0.0 42.6 480 54  Red
7 15.843 423 0.0 413 180 57  Red
i 15016 42.0 +0.0 420 480 60  Red
g 15611 419 +{1.0 419 480 -6.1 Red|
T 15132 41.7 F0.0 417 480 63  Red
T 14.685 41.6 0D 416 480 f.4  Red

24



12 17.437  40.8 +00 408 480 72  Red
Caszi Peak
AMHx span
13 14,305 0.8 0.0 40.8 48.0 7.2 Red
14 19498 407 +0.0 407 480 7.3 Red
15 14.106  40.5 +O.0 405 480 75  Red
16 13,800 39.9 0.0 399 480 8.1  Red
17 13.297  39.5 0.0 18,5 480 -85  Red
T 13.461  39.2 “0.0 392 480 B8 Hed
19 19796  38.8 +0.0  38.8 M0 92 Red
20 13.106 386 0.0 386 480 94  Red
T3l GLanE: |3 +0.0 382 480 98  Red
23 20.656  38.1 FOD 3R 480 9%  Red
23 12.668  37.7 0.0 377 480 -103  Red
24 31.565  37.1 +O.0  37.1 480 108  Red
25 11235 37.0 L] 480 -11.0 Red
26 10441 36.8 0.0 368 480 11.2  Red|
27 10797 36.7 +0.0  36.7 s80 113 Red
28 12284 16.6 +0.0 366 480 -114  Red
29 1109 364 +0.0 364 48.0 -11.6  Red
0 10,386 364 0.0 364 48.0 -11.6  Red
3l 10,222 363 +00 363 480 -11.7  Red

23



Sequenced; 2

CEC Laboratorica, Inc.  Dale: Hen fpr- 291596 Time 11:-57:12
Twsl Luwad: Rod

FCC B COMD
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