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CKC Laboratories, Inc. hasreceived Certificates of Accreditation from the following agencies:

A2LA (USA); DATech (Germany); BSMI (Taiwan); Nemko (Norway); and GOST (Russia).

CKC Laboratories, Inc hasreceived test site Registration Acceptance from the following agencies:

FCC (USA); VCCI (Japan); and Industry Canada.

CKC Laboratories, Inc. hasreceived Letters of Acceptance through an MRA for the following agencies:

ACA/NATA (Australia); SABS (South Africa); SWEDAC (Sweden); Radio Communications Agency (RA); HOKLAS (Hong
Kong); Bakom (Swiss); BIPT (Belgium); Denmark Telestyrelsen; RvVA (Netherlands); SEE (Luxembourg) SITTEL (Bolivia);
and UKAS (UK).

ADMINISTRATIVE INFORMATION

DATE OF TEST: December 5 & 6, 2001
DATE OF RECEIPT: December 5, 2001
PURPOSE OF TEST: To demonstrate the compliance of the RF2000

Transmitter and RF2000 Receiver with the
requirements for FCC Part 15 Subpart C Section
15.231 and FCC Part 15 Subpart B Sections 15.107
& 15.109 devices.

TEST METHOD: ANSI C63.4 (1992)

MANUFACTURER: Pentair Pool Products, Inc.
10951 W. Los Angeles Ave.
Moorpark, CA 93021

REPRESENTATIVE: Dennis Dunn

TEST LOCATION: CKC Laboratories, Inc.
22105 Wilson River Hwy
Tillamook, OR 97141
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SUMMARY OF RESULTS

As received, the Pentair Pool Products, Inc. RF2000 Transmitter and RF2000 Receiver was
found to be fully compliant with the following standards and specifications:

United States Canada

» FCC Part 15 Subpart C Section 15.231 RSS-210 using:

» FCC Part 15 Subpart B Sections 15.107 & » FCC Part 15 Subpart C Section 15.231
15.109 Class B » FCC Part 15 Subpart B Sections 15.107 &

» ANSI C63.4 (1992) method 15.109 Class B

» ANSI C63.4 (1992) method

Industry of Canada File No. IC 3172-A

Theresultsin this report apply only to the items tested, as identified herein.

MODIFICATIONS REQUIRED FOR COMPLIANCE

Added a 0.1 uF cap from data out pin of MCU to ground and changed R-29 to 220 Q in order to
obtain compliance.

APPROVALS
QUALITY ASSURANCE: TEST PERSONNEL :
Dennis Ward, Quality Manager Mike Wilkinson, Test Engineer

o L

Ron Dulmage, Chief Operations Officer
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EQUIPMENT UNDER TEST (EUT) DESCRIPTION

Swimming pool light remote control consisting of one 9V battery operated transmitter and one
120V receiver. The EUTSs tested by CKC Laboratories were representative of how production
units will be manufactured.

During testing CK C testing the EUTs were identified as the following:
*  Swimming Pool Light Remote Control (Transmitter), RF2000TX
*  Swimming Pool Light Remote Control (Receiver), RF2000RX
e Swimming Pool Light, PG2000

Since testing, Pentair Pool Products, Inc. has modified the names of the EUT. Only the name
has changed and the EUTs are identical electronically to the ones tested by CKC Laboratories.
The following are the new names:

* RF2000 Transmitter

* RF2000 Receiver

* PG2000 Fiber Optic Illuminator

EQUIPMENT UNDER TEST

RF2000 Transmitter RF2000 Receiver

Manuf: Pentair Pool Products, Inc. Manuf: Pentair Pool Products, Inc.
Model: RF2000 Model: RF2000

Seridl: None Seridl: None

FCCID: R4HRF2000 (pending) FCC ID: DoC

PERIPHERAL DEVICES

The receiver was tested with the following periphera device(s):

Fiber Optic llluminator RF2000 Transmitter

Manuf:  Pentair Pool Products, Inc. Manuf:  Pentair Pool Products, Inc.
Model:  PG2000 Model: RF2000

Seria: C01032 Seria:  None

FCCID: DoC FCC ID: Pending
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MODE OF OPERATION

The EUT was configured by the manufacturer to operate in a continuous transmit mode for

testing purposes. The EUT isnormally in an idle state and is activated by the user.

15.33 FREQUENCY RANGE TESTED

15.231 Radiated: 4 MHz-5GHz
15.109 Radiated Emissions: 30 MHz-2.2 GHz
15.107 Conducted: 450 kHz — 30 MHz

EUT OPERATING FREQUENCY

The RF200 Transmitter was operating at 433.98 MHz.

TEMPERATURE AND HUMIDITY DURING TESTING

The temperature during testing was within +15°C and + 35°C.
The relative humidity was between 20% and 75%.
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The following tables report the worst case emissions levels recorded during the tests performed
on the RF2000 Transmitter and RF2000 Receiver. All readings taken were peak readings unless
otherwise stated. The data sheets from which the emissions tables were compiled are contained

in Appendix C.
Table 1: Transmitter Fundamental Radiated Emission Levels
METER CORRECTION FACTORS CORRECTED SPEC
FREQUENCY READING Ant Amp Cable 8.6d READING LIMIT MARGIN NOTES
MHz dBuv daB dB daB daB dBuv/m dBuv/m
433.978 95.3 16.7 | -279 | 45 -8.6 80.0 80.8 -0.8 VA-1
433.981 94.5 16.7 | -279 | 45 -8.6 79.2 80.8 -1.6 HA-2
433.981 87.9 16.7 | -279 | 45 -8.6 72.6 80.8 -8.2 VA-2
433.981 79.8 16.7 | -279 | 45 -8.6 64.5 80.8 -16.3 HA-1
433.984 91.8 16.7 | -279 | 45 -8.6 76.5 80.8 -4.3 HA-3
433.984 83.7 16.7 | -279 | 45 -8.6 68.4 80.8 -12.4 VA-3
Test Method: ANSI C63.4 (1992) NOTES: H = Horizontal Polarization
Spec Limit: FCC Part 15 Subpart C Section 15.231(b) V = Vertica Polarization
Test Distance: 3 Meters A = Average Reading

1-Vertical Position

2-Side Position

3-Horizontal Position

COMMENTS:. EUT has been modified to transmit continuously. Average readings were based
on measured RF on time of 37 mSec in 100 mSec. 20 Log .37 = -8.6 dB correction factor to the
peak reading. This is based on a measured On Time pulse width of 1.68 mSec and the worst
case number of pulesin 100 mSec is22. EUT orthogonal is as indicated for each reading. EUT
Is battery operated only. The temperature was 65°F and the humidity was 55%. EUT R-29
changed to 220 Ohms. Added a 0.1 uF cap from data out pin of MCU to ground.
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Table 2: Transmitter Six Highest Radiated Emission Levels: 4AMHz-5GHz

METER CORRECTION FACTORS CORRECTED  SPEC
FREQUENCY READING Ant Amp Cable 8.6d READING LIMIT MARGIN NOTES
MHz dBpv dB dB dB dB dBuV/m dBuV/m dB
867.966 48.5 229 | -280 | 71 0.0 50.5 60.8 -10.3 H
867.968 51.7 229 | -280 | 71 0.0 53.7 60.8 -7.1 Y
1301.933 42.6 275 | -264 | 89 -8.6 44.0 54.0 -10.0 VA
1301.945 45.9 275 | -264 | 89 -8.6 47.3 54.0 -6.7 HA
1735.830 40.6 29.0 | -23.7 | 109 -8.6 48.2 60.8 -12.6 H
1735.861 38.7 29.0 | -23.7 | 109 0.0 54.9 60.8 -5.9 \Y,
Test Method: ANSI C63.4 (1992) NOTES: H = Horizontal Polarization
Spec Limit: FCC Part 15 Subpart C Section 15.231(b) V = Vertical Polarization
Test Distance: 3 Meters A = Average Reading

COMMENTS:. EUT has been modified to transmit continuously. Average readings were based
on measured RF on time of 37 mSec in 100 mSec. 20 Log .37 = -8.6 dB correction factor to the
peak reading. This is based on a measured On Time pulse width of 1.68 mSec and the worst
case number of pulesin 100 mSec is 22. EUT orthogonal is vertical which is worst case based
on preliminary investigation. EUT is battery operated only. The temperature was 65°F and the
humidity was 55%. EUT R-29 changed to 220 Ohms. Added a 0.1 uF cap from data out pin of
MCU to ground. Frequency range investigated was4 MHz to 5.0 GHz.
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Table 3: Receiver Six Highest Radiated Emission Levels: 30MHz-2.2GHZ

METER CORRECTION FACTORS CORRECTED  SPEC
FREQUENCY READING Ant Amp Cable Dist READING LIMIT MARGIN NOTES
MHz dBpv dB dB dB dB dBuV/m dBuV/m dB
33.733 331 170 | -278 | 09 232 40.0 -16.8 Y
84.008 33.0 8.1 -27.7 15 14.9 40.0 -25.1 \%
420.900 28.6 164 | -278 | 44 21.6 46.0 -24.4 Y,
831.000 30.4 224 | -281 | 6.7 314 46.0 -14.6 Y,
1155.000 26.8 255 | -270 | 89 34.2 54.0 -19.8 Y,
1888.000 26.0 315 | -224 | 115 46.6 54.0 -74 \Y,
Test Method: ANSI C63.4 (1992) NOTES: V = Vertical Polarization
Spec Limit: FCC Part 15 Subpart B Section 15.109 Class B
Test Distance: 3 Meters

COMMENTS: EUT is ingtaled into the host Pool Light and the support transmitter is
continuously operating from a remote location 10 meters to the side of the test site. EUT
receives 433.9 MHz only. AC input to the EUT is 120V, 60 Hz. The temperature was 60°F and
the humidity was 60%. Frequency range investigated was 30 MHz to 2.2 GHz.
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Table 4: Receiver Six Highest Conducted Emission Levels: 450kHz-30MHz

METER CORRECTION FACTORS CORRECTED  SPEC
FREQUENCY READING Lisn Cable READING LIMIT MARGIN NOTES
MHz dBpv dB dB dB dB dBpv dBpv dB

4.185875 332 0.1 0.3 33.6 48.0 -14.4 B
5.499687 32.7 0.1 0.3 331 48.0 -14.9 B
6.284562 33.0 0.1 0.3 334 48.0 -14.6 B
7.035312 33.0 0.1 0.3 334 48.0 -14.6 B
21.663750 434 1.0 0.5 44.9 48.0 -3.1 B
21.674900 42.2 1.0 0.5 43.7 48.0 -4.3 BQ

Test Method: ANS| C63.4 (1992) NOTES: Q = Quasi Peak Reading

Spec Limit: FCC Part 15 Subpart B Section 15.107 Class B B = Black Lead

COMMENTS: EUT is instaled into the host Pool Light and the support transmitter is
continuously operating from a remote location 10 meters to the side of the test site. EUT
receives 433.9 MHz only. AC input to the EUT is 120V, 60 Hz. The temperature was 60°F and

the humidity was 60%. Frequency range investigated was 450 kHz - 30 MHz.
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MEASUREMENT UNCERTAINTY

Associated with datain this report is a+ 4dB measurement uncertainty.

EUT SETUP

The equipment under test (EUT) was set up in a manner that represented its normal use, as
shown in the photographs in Appendix A. Any special conditions required for the EUT to
operate normally are identified in the comments that accompany the emissions tables. The
corrected data was then compared to the applicable emission limits to determine compliance.

The radiated and conducted emissions data of the RF2000 Transmitter and RF2000 Receiver was
taken with the HP Spectrum Analyzer. Incorporating the applicable correction factors for
distance, antenna, cable loss and amplifier gain, the data was reduced as shown in Table A.

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

CORRECTION FACTORS

The basic spectrum anayzer reading was converted using correction factors as shown in the
highest emissions readings in the tables. For radiated emissions in dBuV/m, the spectrum
analyzer reading in dBuV was corrected by using the following formula in Table A. This
reading was then compared to the applicable specification limit to determine compliance.

TABLE A: SAMPLE CALCULATIONS
Meter reading (dBuV)
+  AntennaFactor (dB)
+ CableLoss (dB)
- Distance Correction (dB)
- Preamplifier Gain (dB)
=  Corrected Reading (dBuV/m)
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A typical data sheet will display the following in column format:

# | Freq | Rdng Amp-C Bilog cb10c T3 co Corr Spec Margin | Polar

8.6d Horn L373b | L373w Mag L Dist

# means reading number.

Freq isthe frequency in MHz of the obtained reading.

Rdng is the reading obtained on the spectrum analyzer in dBuV.

Amp-C isthe preamplifier factor or gainin dB.

Bilog is the biconilog antenna factor in dB.

Horn isthe horn antenna factor in dB.

Mag L isthe magnetic loop antenna factor in dB.

cb10c and T3 co are the cable lossesin dB of the coaxia cable on the OATS.

Dist isthe distance factor in dB used when testing at a different test distance than the one stated
in the spec.

Corr isthe corrected reading in dBuV/m (field strength).

Spec is the specification limit (dB) stated in the FCC regulations.

Margin isthe closeness to the specified limit in dB; + isover and - is under the limit.
Polar isthe polarity of the antenna with respect to earth.

L373b & L 373w are the line impedance stabilization network factor in dB for conducted
emissions.

8.6d isthe 20 Log .37 correction factor to the peak reading.

TEST INSTRUMENTATION AND ANALYZER SETTINGS

The test instrumentation and equipment listed on the individual data sheets were used to collect
both the radiated and conducted emissions data for the RF2000 Transmitter and RF2000
Receiver. The magnetic loop antenna was used for measurements below 30 MHz. For
frequencies from 30 to 1000 MHz, the biconilog antenna was used. The horn antenna was used
for frequencies above 1000 MHz. Conducted emissions tests required the use of the FCC type
LISNs.

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, an
appropriate reference level and a vertical scale size of 10 dB per division were used. A 10 dB
external attenuator was also used during 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 avertical scale of 10 dB per division.
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FCC SECTION 15.35:
TABLE B: ANALYZER BANDWIDTH SETTINGS PER FREQUENCY RANGE

TEST BEGINNING FREQUENCY ENDING FREQUENCY BANDWIDTH SETTING
CONDUCTED EMISSIONS 450 kHz 30 MHz 9kHz
RADIATED EMISSIONS 4 MHz 30 MHz 9kHz
RADIATED EMISSIONS 30 MHz 1000 MHz 120 kHz
RADIATED EMISSIONS 1000 MHz 5 GHz 1 MHz

SPECTRUM ANALYZER DETECTOR FUNCTIONS

The notes that accompany the measurements contained in the Tables 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 the appropriate table. The following
paragraphs describe in more detail the detector functions and when they were used to obtain the
emissions data for the RF2000 Transmitter and RF2000 Receiver.

Peak

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 transients 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 each 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 Quasi-Peak Adapter for the HP Spectrum Analyzer. The
detailed procedure for making quas peak measurements contained in the HP Quasi-Peak
Adapter manual were followed.

Average

For certain frequencies, average measurements may be made using the spectrum analyzer. To
make these measurements, the test engineer 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.
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EUT TESTING

Radiated Emissions

The EUT was mounted on a nonconductive, rotating table 80 cm above the conductive grid. The
nonconductive table dimensions were 1 meter by 1.5 meters.

During the preliminary radiated scan, the EUT was powered up and operating in its defined FCC
test mode. The magnetic loop antenna was used for measurements below 30 MHz. The
frequency range of 30 MHz to 1000 MHz was scanned with the biconilog antenna located about
1.5 meter above the ground plane in the vertical polarity. During this scan, the turntable was
rotated and all peaks at or near the limit were recorded. A scan of the FM band from 88 to 110
MHz was then made using a reduced resolution bandwidth and frequency span. The biconilog
antenna was changed to the horizontal polarity and the above steps were repeated. For
frequencies exceeding 1000 MHz, the horn antenna was used. Care was taken to ensure that no
frequencies were missed within the FM and TV bands. An analysis was performed to determine
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 determination if the
EUT was the source of the emission.

A thorough scan of all frequencies was made manually using a small frequency span, rotating the
turntable as needed. The test engineer maximized the readings with respect to the table rotation
and configuration of EUT. Maximizing of the EUT was achieved by monitoring the spectrum
analyzer on a closed circuit television monitor. Photographs showing the final worst case
configuration of the EUT are contained in Appendix A.

Mains Conducted Emissions

During conducted emissions testing, the EUT was located on a wooden table measuring
approximately 80 cm high, 1 meter deep, and 1.5 metersin length. One wall of the room where
the EUT was located has a minimum 2 meter by 2 meter conductive plane. The EUT was
mounted on the wooden table 40 cm away from the conductive plane, and 80 cm from any other
conductive surface.

The vertical metal plane used for conducted emissions was grounded to the earth. Power to the
EUT was provided through a LISN. The LISN was grounded to the ground plane. All other
objects were kept a minimum of 80 cm away from the EUT during the conducted test.
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For conducted emissions testing, a 30 to 50 second sweep time was used for automated
measurements in the frequency bands of 450 kHz to 1.705 MHz, 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.

TRANSMITTER CHARACTERISTICS

15.203 Antenna Requir ements

The antenna is NON-Removable; therefore the EUT complies with Section 15.203 of the FCC
rules.

15.205 Restricted Bands

Operating frequency:

The fundamental operating frequency lies outside the restricted bands and therefore complies
with the requirements of Section 15.205 of the FCC rules.

Any spurious emission coming from the EUT was investigated to determine if any portion lies

inside the restricted band. If any portion of a spurious emissions signal was found to be within a
restricted band, investigation was performed to ensure compliance with Section 15.209.

15.231(c) Bandwidth

The bandwidth of the emission was no wider than 0.25% of the center frequency for devices
operating above 70 MHz and below 900 MHz. Bandwidth is determined at the points 20 dB
down form the modulated carrier.
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APPENDIX A

TEST SETUP PHOTOS
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TRANSMITTER PHOTOGRAPH SHOWING RADIATED EMISSIONS
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TRANSMITTER PHOTOGRAPH SHOWING RADIATED EMISSIONS
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Radiated Emissions - Front View in Side Position
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TRANSMITTER PHOTOGRAPH SHOWING RADIATED EMISSIONS

Pentair Pool
Products
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DATE : 12/06/2001

Radiated Emissions - Front View in Horizontal Position
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TRANSMITTER PHOTOGRAPH SHOWING RADIATED EMISSIONS
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Radiated Emissions - Back View in the Vertical Position
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RECEIVER PHOTOGRAPH SHOWING RADIATED EMISSIONS
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RECEIVER PHOTOGRAPH SHOWING RADIATED EMISSIONS
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15.231(a) ON TIME PULSE WIDTH

Title: Transmitter On Time Pulze Width
Hef Level 97 dBuY ATTEW 0 dB Marker: 434.0MHz 276 dBuY¥
10 dB/
1.68_|
|_ m555_|
— 1 it S —
W) U, byl
Measufement made using della marker fuction of
Qpnr"tru_m_ﬂ,na_x:?nr
Start Freq Center Freq Stop Freq
434 OMHz 434 OMHz 434 OMHz
RES Bw 120.0KHz ¥ID BW 1.0MHz SwWP 0015
Test Equipment:
Function SIN Cdlibration Date Cal Due Date Asset #
HP 8593EM EMC Analyzer 3624A 00159 09/21/2001 09/21/2002 2111
HP 8447D Amplifier 2727A05432 08/17/2001 08/17/2002 282
Chase CBL6111C Bilog Antenna 2456 02/10/2001 02/10/2002 1991
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15.231(a) BURST RATE

Title: Transmitter Burst R ate
Hef Level 97 dBuY ATTEW 0 dB Marker: 434.0MHz 84.3 dBu¥Y

10 dB/ [ 205 m%ec
[ ]

L il [

¥ CULY L e TR PV A T T I
Y125 mec ———1
Measurement made using del{a marker
functinh of Spectrum Analyzer

Start Freq Center Freq Stop Freq
434 OMHz 434 DMHz 434 DMHz
RES Bw 120.0KkHz ¥ID Bw 1.0MHz S5wP 0.5
Test Equipment:
Function SIN Cadlibration Date Cal Due Date Asset #
HP 8593EM EMC Analyzer 3624A00159 09/21/2001 09/21/2002 2111
HP 8447D Amplifier 2727A05432 08/17/2001 08/17/2002 282
Chase CBL6111C Bilog Antenna 2456 02/10/2001 02/10/2002 1991
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Title: Transmitter Occupied Bandwidth
Hef Level 107 dBuY ATTEM 10 dB Marker: 433.975MHz 95.35 dBu¥Y
10 dB/ .25% Bandwidth = 1.08 Mhz
/ \ 20 dBc
[
DL
ik / N
dBu¥
/ N 60.8 dEuv
MJ \\\v\ Spul Spec
Start Freq Center Freq Stop Freq
432 96MHz 433.96MHz 434 96MH=z
RES BwW 120.0KkHz ¥ID Bw 1.0MH=z SwWP 0.02
Test Equipment:
Function SIN Cdlibration Date Cal Due Date Asset #
HP 8593EM EMC Analyzer 3624A00159 09/21/2001 09/21/2002 2111
HP 8447D Amplifier 2727A05432 08/17/2001 08/17/2002 282
Chase CBL6111C Bilog Antenna 2456 02/10/2001 02/10/2002 1991
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Test Location: CKC Laboratories. Inc. « 22105 Wilson River Hwy « Tillamook, OR 97141 « 800 500-4EMC
Customer: Pentair Pool Products
Specification: 15.231 433 MHz Fundamental
Work Order #: 77929 Date: 12/5/2001
Test Type: Radiated Scan Time: 15:03:13
Equipment: Swimming Pool Light Remote Control Sequence#: 1
(Transmitter)
Manufacturer: Pentair Pool Products Tested By: Mike Wilkinson
Model: RF2000TX
SIN: None
Test Equipment:
Function SIN Cadlibration Date Cal Due Date Asset #
HP 8593EM EMC Analyzer 3624A00159 09/21/2001 09/21/2002 2111
HP 8447D Amplifier 2727A05432 08/17/2001 08/17/2002 282
Chase CBL6111C Bilog Antenna 2456 02/10/2001 02/10/2002 1991
Equipment Under Test (* = EUT):
Function Manufacturer Model # SIN
Swimming Pool Light Remote Control (Transmitter)*  Pentair Pool Products RF2000TX None
Support Devices:
[Function Manufacturer Model # SN

Test Conditions/ Notes:

EUT has been modified to transmit continuously. Average readings were based on measured RF on time of 37
mSec in 100 mSec. 20 Log .37 = -8.6 dB correction factor to the peak reading. Thisis based on a measured On
Time pulse width of 1.68 mSec and the worst case number of pules in 100 mSec is 22 EUT orthogonal is as
indicated for each reading. EUT is battery operated only. The temperature was 65°F and the humidity was 55%.

EUT R-29 changed to 220 Ohms. Added a 0.1 uF cap from data out pin of MCU to ground.

Measurement Data:

Reading listed by margin.

Test Distance: 3 Meters

Report No.: FC01-088

Amp-C Bilog cbl0c 8.6d
# Freq Rdng Dist Corr Spec  Margin  Polar
MHz dBpVv dB dB dB dB Table dBuV/m dBuV/m dB Ant
1 433.978M 953 -279 +16.7 +4.5 -8.6 +0.0 80.0 80.8 -0.8 Vert
Ave Vertical Position
N 433.978M 953 -279 +16.7 +4.5 +0.0 +0.0 88.6 80.8 +7.8 Vert
Vertical Position
N 433.981M 879 -279 +16.7 +4.5 +0.0 +0.0 81.2 80.8 +0.4 Vert
Side Position
N 433.984M 837 -279 +16.7 +4.5 +0.0 +0.0 77.0 80.8 -3.8 Vert
Horizontal Position
5 433.981M 945 -279 +16.7 +4.5 -8.6 +0.0 79.2 80.8 -1.6  Horiz
Ave Side Position
N 433.981M 945 -279 +16.7 +4.5 +0.0 +0.0 87.8 80.8 +7.0 Horiz
Side Position
AN 433.984M 918 -279 +16.7 +4.5 +0.0 +0.0 85.1 80.8 +4.3 Horiz
Horizontal Position
N 433.981M 798 -279 +16.7 +4.5 +0.0 +0.0 73.1 80.8 -7.7  Horiz
Vertical Position
9 433.984M 918 -279 +16.7 +4.5 -8.6 +0.0 76.5 80.8 -43  Horiz
Ave Horizontal Position
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10 433.981M 879 -279 +16.7 +4.5 -86 +0.0 72.6 80.8 -8.2 Vert

Ave Side Position

11 433.984M 837 -279 +16.7 +4.5 -86 +0.0 68.4 80.8 -124  Vert

Ave Horizontal Position

12 433.981M 798 -279 +16.7 +4.5 -86 +0.0 64.5 80.8 -16.3  Horiz

Ave Vertical Position
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15.231(b) SPURIOUS EM1SSIONS

Test Location: CKC Laboratories. Inc. « 22105 Wilson River Hwy « Tillamook, OR 97141 « 800 500-4EMC

Customer: Pentair Pool Products
Specification: 15.231 433 MHz spurs
Work Order #: 77929 Date: 12/06/2001
Test Type: Radiated Scan Time: 09:04:06
Equipment: Swimming Pool Light Remote Control Sequencet: 2
(Transmitter)
Manufacturer: Pentair Pool Products Tested By: Mike Wilkinson
Model: RF2000TX
SIN: None
Test Equipment:
Function SIN Cdlibration Date  Cal Due Date Asset #
HP 8593EM EMC Analyzer 3624A00159 09/21/2001 09/21/2002 2111
HP 8447D Amplifier 2727A05432 08/17/2001 08/17/2002 282
Chase CBL6111C Bilog Antenna 2456 02/10/2001 02/10/2002 1991
EMCO 3115 1-18 GHz Horn Antenna 9006-3413 06/07/2001 06/07/2002 327
HP 83017A Amplifier 26GHz 0000009002 01/18/2001 01/18/2002 2114
EMCO 6502 Mag Loop Antenna 2156 01/16/2001 01/16/2002 52
HP 84300-80037 1.5 GHz High Pass Filter 3643A00027 06/08/2001 06/08/2002 2116
Equipment Under Test (* = EUT):
Function Manufacturer Model # SIN
Swimming Pool Light Remote Control (Transmitter)* Pentair Pool Products RF2000TX None
Support Devices:
[Function Manufacturer Model # SN |

Test Conditions/ Notes:

EUT has been modified to transmit continuously. Average readings were based on measured RF on time of 37
mSec in 100 mSec. 20 Log .37 = -8.6 dB correction factor to the peak reading. Thisis based on a measured On
Time pulse width of 1.68 mSec and the worst case number of pulesin 100 mSec is 22 EUT orthogonal is vertical
which is worst case based on preliminary investigation. EUT is battery operated only. The temperature was 65°F
and the humidity was 55%. EUT R-29 changed to 220 Ohms. Added a 0.1 uF cap from data out pin of MCU to
ground. Frequency range investigated was 4 MHz to 5.0 GHz.
Measurement Data: Reading listed by margin. Test Distance: 3 Meters
Amp-C Bilog cbl0c 8.6d
# Freq Rdng Horn MaglL Dist Corr Spec  Margin  Polar
MHz dBpv dB dB dB dB Table dBuV/m dBuV/m dB Ant
1 1735.861M 387 -237 +0.0 +109 +0.0 +0.0 54.9 60.8 -5.9 Vert
+20.0 +0.0
2 1301.945M 459 -264 +00 +89 -8.6 +0.0 47.3 54.0 -6.7  Horiz
Ave +27.5 +0.0
3 867.968M 517 -280 +229 +71 +0.0 +0.0 53.7 60.8 -7.1 Vert
+0.0 +0.0
4 1301.933M 426 -264 +00 +89 -8.6 +0.0 44.0 54.0 -100  Vert
Ave +27.5 +0.0
5 867.966M 485 -280 +229 +71 +0.0 +00 50.5 60.8 -10.3  Horiz
+0.0 +0.0
6 1735.830M 406 -237 +00 +109 -8.6 +0.0 48.2 60.8 -12.6  Horiz
+29.0 +0.0
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19.995M 30.3 +0.0 +0.0 +0.7 +0.0 +0.0 41.0 60.8 -198 None
+0.0  +10.0

16.000M 27.8 +0.0 +0.0 +0.6 +0.0 +0.0 39.6 60.8 -21.2  None
+0.0 +11.2

36.014M 330 -278 +15.8 +0.9 +0.0 +0.0 21.9 60.8 -389  Vert
+0.0 +0.0

40.014M 344 -278 +138 +1.0 +0.0 +0.0 214 60.8 -39.5 Vet
+0.0 +0.0
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15.109 RECEIVER RADIATED EMISSIONS

Test Location: CKC Laboratories. Inc. « 22105 Wilson River Hwy « Tillamook, OR 97141 « 800 500-4EMC
Customer: Pentair Pool Products
Specification: 15.109 Class B
Work Order #: 77929 Date: 12/6/2001
Test Type: Radiated Scan Time: 11:54:43

Equipment: Swimming Pool Light Remote Control Sequence#: 3

(Receiver)

Manufacturer: Pentair Pool Products Tested By: Mike Wilkinson

Model: RF2000RX
SIN: None

Test Equipment:

Function SN Cdlibration Date Cal DueDate Asset #
HP 8593EM EMC Analyzer 3624A00159 09/21/2001 09/21/2002 2111
HP 8447D Amplifier 2727A05432 08/17/2001 08/17/2002 282
Chase CBL6111C Bilog Antenna 2456 02/10/2001 02/10/2002 1991
EMCO 3115 1-18 GHz Horn Antenna 9006-3413 06/07/2001 06/07/2002 327
Equipment Under Test (* = EUT):

Function Manufacturer Model # SIN
Swimming Pool Light Remote Control (Receiver)* Pentair Pool Products RF2000RX None
Support Devices:

Function Manufacturer Model # SIN
Swimming Pool Light Remote Control (Transmitter) Pentair Pool Products RF2000TX None
Swimming Pool Light Pentair Pool Products PG2000 C01032

Test Conditions/ Notes:

EUT is installed into the host Pool Light and the support transmitter is continuously operating from a remote
location 10 metersto the side of the test site. EUT receives 433.9 MHz only. AC input to the EUT is 120V, 60 Hz.

The temperature was 60°F and the humidity was 60%. Freguency range investigated was 30 MHz to 2.2 GHz.

Measurement Data:

Reading listed by margin.

Test Distance: 3 Meters

Amp-C Bilog cbl0Oc

# Freq Rdng Dist Corr Spec  Margin  Polar
MHz dBpv dB dB dB dB Table dBuV/m dBuV/m dB Ant

1 1888.000M 260 -224 +315 +115 +0.0 46.6 54.0 -74 Vet
2 831.000M 304 -281 +224  +6.7 +0.0 314 46.0 -146 Vet
3 33.733M 331 -278 +17.0 +09 +0.0 232 40.0 -16.8  Vert
4 1155.000M 268 -270 +255 +89 +0.0 34.2 54.0 -198 Vet
5 420.900M 286 -278 +164 +44 +0.0 21.6 46.0 -24.4 Vet
6 84.008M 330 -277 +81 +15 +0.0 14.9 40.0 -25.1  Vert
7 285.400M 278 -269 +130 +35 +0.0 17.4 46.0 -286  Vert
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15.107 RECEIVER CONDUCTED EMISSIONS

Test Location: CKC Laboratories. Inc. « 22105 Wilson River Hwy « Tillamook, OR 97141 « 800 500-4EMC
Customer: Pentair Pool Products
Specification: 15.107 ClassB COND
Work Order #: 77929 Date: 12/06/2001
Test Type: Conducted Emissions Time: 12:21:45
Equipment: Swimming Pool Light Remote Control Sequencett: 4
(Receiver)
Manufacturer: Pentair Pool Products Tested By: Mike Wilkinson
Model: RF2000RX
SIN: None
Test Equipment:
Function SN Cdlibration Cal Due Date Asset #
Date
HP 8593EM EMC Analyzer 3624A00159 09/21/2001 09/21/2002 2111
Solar/Fischer LISN none 11/14/2001 11/14/2002 373
Equipment Under Test (* = EUT):
Function Manufacturer Model # SN
Swimming Pool Light Remote Control (Receiver)* Pentair Pool Products RF2000RX  None
Support Devices.
Function Manufacturer Model # SN
Swimming Pool Light Remote Control (Transmitter)  Pentair Pool Products RF2000TX  None
Swimming Pool Light Pentair Pool Products PG2000 C01032
Test Conditions/ Notes:
EUT is instaled into the host Pool Light and the support transmitter is continuously operating from a remote
location 10 metersto the side of the test site. EUT receives 433.9 MHz only. AC input to the EUT is 120V, 60 Hz.
The temperature was 60°F and the humidity was 60%. Frequency range investigated was 450 kHz - 30 MHz.
Measurement Data: Reading listed by margin. Test Lead: Black
T3co L373b
# Freq Rdng Dist Corr Spec Margin  Polar
MHz dBuv daB daB daB dB Table dBuV/m dBuv/m daB Ant
1 21.664M 434 +05 +10 +0.0 44.9 48.0 -31  Black
2 21.675M 422 +05 +10 +0.0 43.7 48.0 -43  Black
QP
3  4.186M 332 +03 +01 +0.0 33.6 48.0 -14.4  Black
4  7.035M 330 +03 +0.1 +0.0 334 48.0 -146  Black
5 6.285M 330 +03 +0.1 +0.0 334 48.0 -146  Black
6  5.534M 327 +03 +0.1 +0.0 331 48.0 -149  Black
7  5.500M 327 +03 +0.1 +0.0 331 48.0 -149  Black
8  6.558M 324 +03 +01 +0.0 32.8 48.0 -15.2  Black
9 17.715M 3.7 +04 +06 +0.0 32.7 48.0 -153 Black
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10 5.346M 32.2 +0.2 +0.1 +0.0 325 48.0 -155  Black
11  648.503k 324 +0.1 +0.0 +0.0 325 48.0 -155  Black
12 3.495M 320 +0.3 +0.1 +0.0 324 48.0 -156  Black
13 2.390M 321 +0.2 +0.1 +0.0 324 48.0 -156  Black
14 4.544M 320 +0.2 +0.1 +0.0 323 48.0 -15.7  Black
15 3.232M 320 +0.2 +0.1 +0.0 323 48.0 -15.7  Black
16 2.540M 319 +0.2 +0.1 +0.0 322 48.0 -15.8  Black
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Time: 12:14:55 WNr0d: 77929

DOate: 12/06,52001
Test Lead: Black

CKLC Laboratares. Inc.
FCC B COND

Sequenced: 4

_o_-1

G0.0— -

0.0+ -
0.0

30hHz

10hAHz

1hiHz

450kHz
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Test Location: CKC Laboratories. Inc. « 22105 Wilson River Hwy ¢ Tillamook, OR 97141 « 800 500-4EMC
Customer: Pentair Pool Products
Specification: 15.107 B COND
Work Order #: 77929 Date: 12/06/2001
Test Type: Conducted Emissions Time: 12:29:20 PM
Equipment: Swimming Pool Light Remote Control Sequencett: 5
(Receiver)
Manufacturer: Pentair Pool Products Tested By: Mike Wilkinson
Model: RF2000RX
SIN: None
Test Equipment:
Function SN Cdlibration  Cal DueDate Asset #
Date
HP 8593EM EMC Analyzer 3624A00159 09/21/2001  09/21/2002 2111
Solar/Fischer LISN none 11/14/2001  11/14/2002 373
Equipment Under Test (* = EUT):
Function Manufacturer Model # SN
Swimming Pool Light Remote Control (Receiver)* Pentair Pool Products RF2000RX None
Support Devices.
Function Manufacturer Model # SN

Swimming Pool Light Remote Control (Transmitter)
Swimming Pool Light

Pentair Pool Products
Pentair Pool Products

RF2000TX None

PG2000

C01032

Test Conditions/

Notes:

EUT is instaled into the host Pool Light and the support transmitter is continuously operating from a remote
location 10 metersto the side of the test site. EUT receives 433.9 MHz only. AC input to the EUT is 120V, 60 Hz.
The temperature was 60°F and the humidity was 60%. Frequency range investigated was 450 kHz - 30 MHz.

Measurement Data: Reading listed by margin. Test Lead: White
T3 co L373w
# Freq Rdng Dist Corr Spec Margin  Polar
MHz dBuv daB daB daB dB Table dBuV/m dBuv/m daB Ant
1 24.004M 303 +05 +1.3 +0.0 321 48.0 -159  White
2 468.806k 313 +0.1 +0.0 +0.0 314 48.0 -166  White
3 498.059 31.2 +0.1 +0.0 +0.0 31.3 48.0 -16.7  White
4  4.152M 305 +0.3 +0.0 +0.0 30.8 48.0 -17.2  White
5 5.824M 303 +0.3 +0.1 +0.0 30.7 48.0 -17.3  White
6 487.611k 306 +0.1 +0.0 +0.0 30.7 48.0 -17.3  White
7  6.285M 300 +0.3 +0.2 +0.0 30.5 48.0 -175  White
8 512.685k 304 +0.1 +0.0 +0.0 30.5 48.0 -175  White
9 5977M 300 +0.3 +0.1 +0.0 304 48.0 -176  White
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10 464.627k 30.3 +0.1 +0.0 +0.0 30.4 48.0 -176  White

11 26.588M 283 +0.5 +1.5 +0.0 30.3 48.0 -17.7  White

12 2.928M 30.1 +0.2 +0.0 +0.0 30.3 48.0 -17.7  White

13 6.353M 29.7 +0.3 +0.2 +0.0 30.2 48.0 -17.8  White

14 24.833M 28.1 +0.5 +1.4 +0.0 30.0 48.0 -180 White

15 6.609M 29.5 +0.3 +0.2 +0.0 30.0 48.0 -180 White
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Time: 12:29:20 PhA W000#: 7ro29

DOate: 12/06,52001
Test Lead: White

CKLC Laboratares. Inc.
FCC B COND

Sequenced: &

_o_-1

G0.0— -

0.0+ -
0.0

30hHz

10hAHz

1hiHz

450kHz
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