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Preco ine.. PV2000 Date of Tost: 1/ F & 20804

{305 Adaprs o, Menio Pord (4 8078

1.0 Summary of Test Resulis

MODEL: PV2(H)

FCC ID:
TEST REFERENCE RESLILTS
Radiated Enussion 15249 Complics
Conducted Emission 15207 Not Appheable
Antenna Requirement 13203 Complics
Z AR Ao
Test Engineer /t/ /M.;Iu? }/‘,;,u Date .~ ;_ -

Xs-Ming Yang / ﬁ /
¢

Team Leader: ,—DMFJ @fm Date g-?'” o

David Chermomordik
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2.0 General Description
2.1 Product Description

The PV2000 is designed to detecl objccts within 8 meters and alert user with audible and visual notification

File: D032486h Version 1.0 Pay
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Preco Inc.. PV2000 Date of Test: [/H] & 2070

2.2 Related Submattal(s) Grants

This report 15 for use with an application for certification of a low power ransmitter. One transmitter 1s
included v the application. This specific report details the emission characteristics of transmitier

The FCC 1D for the receiver associated with this transmitter is . The roeeivers are subjeet (o the not:heation
authorization process. A notification report has been prepared for the receiver

23 Test Methodology

Botli AC mains line-conducted and radiated emission measurements were perlormed according 1o the
procedures in ANSI C63.4 (1992). All measurements were performed m Open Arca Test Sites. Preliminary
scans were performed 0 the Open Arca Test Sites anly to determine worst case modes. For cach scan. the
procedurc for maximizing enussions m Appendices D and E were followed All Radiated tests were
perfonned al an antennz to EUT distance of 3 meters. unless stated otherwise in the "Justification Section”
of this Application.

24 Test Facility

The open area test site and conducted measorement facility uscd 1o collect the radiated data is Siee 1 This
test facthity and site measurement data have been fully placed on (1le wath the FCC and NVLAT aceredited.

File: 9032486b Version | (I Pace d of |3
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Preco Inc.. PV2000 Date of Test: /1] & 2070

30 System Test Configuration

4

3 Justification

For emissien testing. the equipment under test (EUT) was configured for testing m a tvpical Tashuon (as o
customer would normally use it). During testing, all cables were manipulated 1o produce worst case
CIISSIONS.

For the measurements. the EUT 15 attached (o a cardbeard box (if necessary) and placed on the woaden
turntable. If the EUT attaches to peripherals. they are connected and operational {as typical as possible} The
EUT 15 wired to transmit full power witheut modulation,

The signal is maximized through rotation and placement m the threc orthogenat axes. The antenna height and
polarization are vaned during the search for maxamum signad level. The antensa hewht s varied trom | Lo 4
meters. Detector function is m peak mode. Radialed enussions are taken at three meters unless the signal
level 1s too low for measurement at that distance. 1 necessany. a pre-amplifior s used and/or the (st s
conducted at a closer distance.

All readings are extrapolated back to the cquivalent three meter reading using inverse scaling with distance

tad

2 EUT Excreising Sefltwarc

The EUT exercise program used during radiated and conducted testig was designed (o exercise the vanous
svstem components 1 g manner sunilar to a fvpical use.

For emissions testing. the units were sctup Lo transmiit continuousy o simphefy the measurement
methodology. Care was taken 1o ensure proper power supply voltages during testing

File: 90324866 Version 1.0 Pape 3ol I3
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1365 Aciamy Coners, Menlo Pard CA 04023

Preco Inc., PV2000

33 System Test Contiguration
3.3.1  Support Equipment

No support equipment necded.

332 Block Diagram of Test Sclup

12 vDC

lm (L)

EUT

o (L)

1 mld)

Datc of Test: 1711 & 20/00

§ = Shielded:
U= Unshiclded

F =With Fernite
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1203 Aderms E e, Aewdor Park €4 94023

Preco Inc . PV 2000 Datcof Test: 1711 & 20/00

3.4 Equipment Modification

Anyv modifications instalied previous o testing by Preco Ine, will be incorporated m cach production model
sold/leased in the United States.

No modifications were insialled by Interick Testing Services

33 Addiuons, deviations and exclusions from standards

No additions. exclusions or deviations were made to the standard.

File: 90324R8ah Yersion .0 Pave 7ol |3
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1363 Adoimy Courr, Mondo Park, €4 94025

Preco Inc.. PV2000 Date of Test 1711 & 20/00

4.0 Emission Results

AC line conducted emission measurcments were performed from 645 MH to 30 MHy. Analyzer resolution
s 10 kHz or greater.

Radiated emission measurements were performed from 30 MHz to 40000 MHz.  Analszer resolution s 100 kHz
or greater for 30 MHz to 1000 MHz. 1 MHz for > 1000 MHz.

Data is included of the worst casc configuration (the configuration swhich resulted in the highest emission fevels).
A sample calculation, configuration photographs and data tables of the emissions are mcluded.  All
measurements were performed with peak deiection unless othenwise spearfied

File: 9032486k doc Version 1.0 Page 8 of [3
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1363 Adams Corrs, Mondo Dok, CA4 93023

Preco Inc., PV2080 Datc of Test: HHE & 20700

4.1 Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor. and subtracting the Amplifier
Gain {if anv) from the measured readmg. The basic equation with a sample caleulation is as Tollows:

FS=RA+AF+CF-AG

where  FS = Field Strength tn dB{puV/m)
RA = Receiver Amplitude (including preamplifier) in dB(pV)
CF = Cable Attenuation Factor i dB
AF = Anlenng Factor in dB/m
AG = Amplifier Gain in dB

In the following tablefs), the reading shown on the data table reflects the preamplifior pain. An example for the
caiculations m the following table 15 as lollows -

FS=RR +LF

where FS = Field Stuength in dB{pVim)
RR =RA - AG in dB{pV)
LF=CF+AF indB

Assume a recciver reading of 32.0 dB(uVi s obtamed. The antenna tactor of 7.4 dB/m and cable factor of 1.6
dB is added. The amplifier gain of 29 dB is subtracted. giving a field strength of 32 dBiuVAn). This value in
dBpV/m was converted to its corresponding level m uVan

RA =320 dB{pV) AF=74dB/m
RR =23.0 dB{nV) CF=16dB
LF=90dB AG=20.0d4B
FS=RR +LF

FS =23 +9=32dB(uV/m)
Level in wVim = Comman Antilogarnhm (|32 dB(uV/im) /207 = 398 pV/m

Dutv evcle was calculated as following:

PRF {Pous Repetition Frequeney) = 3 MHz
Pous width = 10 nano sec. T=1/10"=2x107(%)

Duty evele = /T = L0x107/ 2x 107 = 0.633

Therefore, theoretical duty evele 1s 26 dB only 20 dB was used.

File: 9032480b.doc Version 1.0 Pape Y of 13
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Preco Inc., PV2000

13603 Adams { virt, Monio Parlc 4 94023
Datc of Test: F/11 & 20/00

42 Radiated Emission Data

The data on the following pages list the significant emission frequencics. the mit and the margin of compliance.

"Results: Passed by 5.3 dB at 240 MH=

Note:  a) All emissions nol reported are at feast 10dB helow the s

File: 9032486b.doc Version f.0 Page toof 13



Intertek Testing Services

Company:
Project #:
Model:

Engineer:

Date of test:

Preco

J99032486
Radar

Xi-Ming Yang
January 11, 2000

FCC15.249 Radinted Emissions

Frequency Antenna Reading Antenna Cable Pre-amp Duty  Distance Correcte Limit Margin

d
Polarity Factor Loss Cyco Factor Reading
MHz HV  dBW) dB da dB dB dB  dB{uV/m) dB{uV/m} B
S814.8C H 58.5 362 3.7 283 200 090 50.1 840 -43.9
5724.20 H 56.6 362 3.7 283 20.0 Q90 432 540 -58
S875.20 H 6.6 362 37 28.3 200 040 482 540 -548
1151530 H 538 418 58 3.7 20,0 040 418 540 -12.4
17178.30 H 427 430 7.5 358 20.0 00 34.4 540 -i9.6
23177.40 H 34.0 40.4 75 233 20.0 85 251 54.0 -24.9
28971.75 v 453 434 85 24.2 200 95 435 540 -10.5
34766.50 v 45.1 438 5.0 238 200 95 41.4 54.0 -12.6
40000.00 v 51.0 438 6.0 24.2 200 85 47 1 540 -6.9
Note: I Al measuremsnt below 18GHz were wade at 3 meiers. all measurements above 18GHz
Were made at 1 meters.
2. Negative signs (-} in the margin columa signily levels beiow the limit.
3 All readings are made with REW = 1 MHz and VBW = |MHz
4 See also plats on the following pages



Intertek Testing Services

Job No.: J99032486
Company: Preco

Model: Radar Unit # 1
Test Mode: Te/Rx

Engineer: Oilic Moyrong
Date: February_17_2000

FCC Part 15.109 Class B Radiated Emissions

Frequency Antenna  Antenna  Reading Antenna Preamp Correction Cable  Corrected Limit Margin

Location  Polariz. Facior Factor Loss Reading At3m

(MHz) {(m) Hv) (dBuv) _(dB/m) (B} (dB) (dB) (dBuVim) (dBuV/m) (dB)
160.0 30 H 26.5 8.6 0.0 0.0 1.2 363 435 7.2

180.0 30 H 246 9.6 0.0 0.0 1.2 354 435 8.1

240.0 30 H 26.4 127 0.0 00 16 407 46.0 -5.3

2500 30 H 259 129 0.0 c0 1.6 40.4 46.0 5.6

2550 30 H 256 129 0.0 0.0 1.6 40.1 46.0 -5.9

260.0 30 H 251 132 0.0 0.0 1.6 399 46.0 6.1

265.0 3.0 H 242 13.5 0.0 0.0 1.6 393 46.0 6.7

2750 30 H 238 134 0.0 0.0 1.6 388 46.0 -7.2

310.0 i0 H 228 13.6 0.0 0.0 1.8 382 45.0 -7.8

3500 30 v 185 145 0.0 0.0 2.2 352 46.0 -10.8

Notes: Negative signs (-} in the Margin column signify levels below the limit.
Reedings followed by a '*" are Quasi-peak measurements. All other readings are peak measurements.
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Preco Inc.. PV2000 Date of Test: /1E & 20/00

4.3 Conducted Emission Data

The data on the following pages list the significant emission frequencics. the himit and the margin of compliance.

[: Results; Not Applicable. EUT is battery operated

Note: &) A complete scan fram (.43 - 30 MH# was made.
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1363 Adams Coart, Menlo Park CA4 44025

Preco Ine., PV2G00 Datc of Test: /1] & 20704

30 Out of Band Emission Plot

Not Apphicable. All signal levels are below FCC 15,209 requirements,
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1363 Addermy Conrr. Moenlo Park, U4 94025

Preco Inc.. PV2000 Datc ol Test: 1711 & 20400

6.0 Antenna Reqguiremernt

X The transmitter uses a permanenily connected antenna.

The antenna is affixed to the EUT using a unique conncclor which allows for replacement of a
broken antenna. but does NOT usc a standard antenna jack or clecirical connector

The EUT requires professional installation. Plcase refer to the attached documentation for detals).
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