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1 General Information

1.1. Summary of Test Result

Reference
47 CER Test Results Section

Part 15.225
15.207 AC Power Conducted Emission N/A 4.5
15.231(a) Transmitter deactivation time PASS 5.5
15.231(b) Transmitter field strength of emissions PASS 5.5
15.231(c) Bandwidth of the emission PASS 6.5

CFR 47 Part 15.231(2011) / ANSI C63.4: 2009

The test results of this report relate only to the tested sample(s) identified in this report. Manufacturer or whom it may

concern should recognize the pass or fail of the test result.

1.2. Measurement Uncertainty

Radiated Emission

The measurement uncertainty of is evaluated as + 3.072dB.
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EUT Description

Applicant

The Watt Stopper, Inc.

Applicant Address

6212 Corte Del Abeto Suite 200 Calsbad, CA 92009

Manufacturer Shanghai Legrand Electric Company

Manufacturer Address 5/F, No.2 Building, No.508 Chun Dong Road, Minhang District Shanghai
Product Wireless Self-Powered PIR Ceiling Mount Extended Range Occupancy Sensor
Trade Name WattStopper

Model Number EOPC-100

FCC ID Q4B-EOPC-100
Hardware Version H1.0.4

Software Version S1.0.0
Frequency Range 315 MHz
Modulation Type ASK

Number of Channels 1 Channel

Antenna Use

WattStopper, EOPC-100

Antenna Type

Helical antenna

Antenna Gain

0 dBi
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3 Test Methodology

3.1. Mode of Operation

Test Mode

Mode 1: Transmitter Mode

Then, the above highest fundamental level mode of the configuration of the EUT and antenna was chosen for all final

test items.

3.2. EUT Exercise Software

1 | Setup the EUT as shown on 3.3.

2 | Turn on the power of all equipment.

3 | The EUT will start to operate function.

3.3. Configuration of Test System Details

1

1 1

1 1

1 1

1 1

1 1

i |

1 1

1 1

| EUT :

i |

i |

1 1

1 1

1 1

1 1

1 1

1 1

i |

1 1

1 1

1 1

3.4. Test Site Environment

Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 26
Humidity (%RH) 25-75 60
Barometric pressure (mbar) 860-1060 950
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4 Conducted Emission Measurement

4.1. Limit
Frequency .
(MHZ) Quasi-peak Average
0.15-0.5 66 t0 56 56 to 46
0.50 - 5.0 56 46
5.0-30.0 60 50
4.2. Test Instruments
Describe Manufacturer Model Number Serial Number Cal. Date Remark
Test Receiver R&S ESCI 100367 06/18/2012 @
LISN R&S ENV216 101040 03/07/2012 @
LISN R&S ENV216 101041 03/07/2012 @
Test Site ATL TEO2 TEO2 N.CR. | =

Remark: (1) Calibration period 1 year. (2) Calibration period 2 years. (3) Calibration period 3 years.
Note: N.C.R. = No Calibration Request.

4.3. Test Setup
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4.4,

4.5.

Test Procedure

The power line conducted emission measurements were performed in a shielded enclosure. The EUT was
assembled on a wooden table which is 80 centimeters high, was placed 40 centimeters from the back wall and at least
1 meter from the sidewall.

Power was fed to the EUT from the public utility power grid through a line filter and EMCO Model 3162/2 SH Line
Impedance Stabilization Networks (LISN). The LISN housing, measuring instrumentation case, ground plane, etc.,
were electrically bonded together at the same RF potential. The Spectrum analyzer was connected to the AC line
through an isolation transformer. The 50-ohm output of the LISN was connected to the spectrum analyzer directly.
Conducted emission levels were in the CISPR quasi-peak detection mode. The analyzer's 6 dB bandwidth was set to
9 KHz. No post-detector video filter was used.

The spectrum was scanned from 150 KHz to 30 MHz. The physical arrangement of the test system and associated
cabling was varied (within the scope of arrangements likely to be encountered in actual use) to determine the effect on
the unit's emanations in amplitude and frequency. All spurious emission frequencies were observed. The highest

emission amplitudes relative to the appropriate limit were measured and have been recorded in paragraph 4.1.

Test Result

Not applicant, the EUT’s power source is use DC Battery.
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5 Radiated Emissions Measurement

5.1. Limit

According to FCC Part 15.231(b) and RSS-210 A1.1.2 requirement:

In addition to the provisions of 8RSS-210 section 2.7 Tablel, the field strength of emissions from intentional radiator

operated under this section shall not exceed the following:

Fundamental and harmonics emission limits

Frequency range

Peak Field Strength of Fundamental

(MHz)

(MV/m@3m)

(dBuV/m@3m)

Average Field Strength of Fundamental

(dBuV/m@3m)

315.00

60416.772

95.62

75.62

General Radiated emission Limit

Frequency range Field Strength of Fundamental Field Strength of Harmonics
(MHz) (uV/m at 3m) (uV/m at 3m)
40.66 to 40.70 2250 (67.04 dBuV) 225 (47.04 dBuV)
70 to 130 1250 (61.94 dBuV) 125 (41.94 dBuV)
e e
174 to 260 3750 (71.48 dBuV) 375 (51.48 dBuV)
260 10 470 3750 (71.48 dBuV) to 375 (51.48 dBuV) to
12500 (81.84 dBuV) 1250 (61.94 dBuV)
470 and above 12500 (81.84 dBuV) 1250 (61.94 dBuV)

Remark: 1. The table above tighter limit applies at the band edges.
2. The measurement distance in meters, which that between form closest point of EUT to

instrument antenna.
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5.2. Test Instruments

3 Meter Chamber
Equipment Manufacturer Model Number | Serial Number Cal. Date Remark
RF Pre-selector Agilent N9039A MY46520256 01/16/2012 @
Spectrum Analyzer Agilent E4446A MY46180578 01/16/2012 @
Pre Amplifier Agilent 8449B 3008A02237 02/22/2012 @
Pre Amplifier Agilent 8447D 2944A10961 02/22/2012 @
Broadband Antenna SCHWARZBECK o
(30MHz~1GHz) MESS-ELEKTRONIK VULB9163 9163-270 07/29/2012
Horn Antenna SCHWARZBECK o
(1~18GHz) MESS-ELEKTRONIK BBHA9120D 9120D-550 06/15/2012
Horn Antenna SCHWARZBECK @
(18~40GHz2) MESS-ELEKTRONIK BBHA9170 9170-320 06/21/2012
Test Site ATL TEO1 888001 12/20/2011 @

Remark: (1) Calibration period 1 year. (2) Calibration period 2 years. (3) Calibration period 3 years.
Note: N.C.R. = No Calibration Request.
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5.3. Setup
Below 1GHz
Semi-Anechoic Chamber T I
Imftogm

l Antenna

ag}{ EVT — v S
T I ] ! B

80 cm - M o

Turntable

p-  (Sround Plane

Measurement

e | —
Instrument t oyo| [Controlle

Control Room

Above 1GHz
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5.4. Test Procedure

Final radiation measurements were made on a three-meter, Semi Anechoic Chamber. The EUT system was placed on
a nonconductive turntable which is 0.8 meters height, top surface 1.0 x 1.5 meter. The spectrum was examined from
250 MHz to 2.5 GHz in order to cover the whole spectrum below 10th harmonic which could generate from the EUT.
During the test, EUT was set to transmit continuously & Measurements spectrum range from 30 MHz to 26.5 GHz is
investigated.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection measurements or 120
kHz for quasi-peak detection measurements. Peak detection is used unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, and then the video bandwidth is set to 1
MHz for peak measurements and 10 Hz for average measurements.

A nonconductive material surrounded the EUT to supporting the EUT for standing on tree orthogonal planes. At each
condition, the EUT was rotated 360 degrees, and the antenna was raised and lowered from one to four meters to find
the maximum emission levels. Measurements were taken using both horizontal and vertical antenna polarization.
SCHWARZBECK MESS-ELEKTRONIK Biconilog Antenna (mode VULB9163) at 3 Meter and the SCHWARZBECK
Double Ridged Guide Antenna (model BBHA9120D&9170) was used in frequencies 1 — 26.5 GHz at a distance of 1
meter. All test results were extrapolated to equivalent signal at 3 meters utilizing an inverse linear distance

extrapolation Factor (20dB/decade).

For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than average limit (that means
the emission level in peak mode also complies with the limit in average mode), then testing will be stopped and peak
values of EUT will be reported, otherwise, the emissions will be measured in average mode again and reported.

Appropriate preamplifiers were used for improving sensitivity and precautions were taken to avoid overloading or

desensitizing the spectrum analyzer. No post — detector video filters were used in the test.

The spectrum analyzer’'s 6 dB bandwidth was set to 1 MHz, and the analyzer was operated in the peak detection
mode, for frequencies both below and up 1 GHz. The average levels were obtained by subtracting the duty cycle
correction factor from the peak readings.

The following procedures were used to convert the emission levels measured in decibels referenced to 1 microvolt
(dBuV) into field intensity in micro volts pre meter (uV/m).

The actual field intensity in decibels referenced to 1 microvolt in to field intensity in micro colts per meter (dBuV/m).
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The actual field is intensity in referenced to 1 microvolt per meter (dBuV/m) is determined by algebraically adding the
measured reading in dBuV, the antenna factor (dB), and cable loss (dB) and Subtracting the gain of preamplifier (dB)

is auto calculate in spectrum analyzer.

(1) Amplitude (dBuV/m) = FI (dBuV) +AF (dBuV) +CL (dBuV)-Gain (dB)
FI= Reading of the field intensity.
AF= Antenna factor.
CL= Cable loss.
P.S Amplitude is auto calculate in spectrum analyzer.
(2) Actual Amplitude (dBuV/m) = Amplitude (dBuV)-Dis(dB)
The FCC specified emission limits were calculated according the EUT operating frequency and by following
linear interpolation equations:
(a) For fundamental frequency : Transmitter Output < +30dBm

(b) For spurious frequency : Spurious emission limits = fundamental emission limit /10

Data of measurement within this frequency range without mark in the table above means the reading of emissions are

attenuated more than 20dB below the permissible limits or the field strength is too small to be measured.
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5.5. Test Result

Duty Cycle Test Diagrams

Length of a complete pulse train

Total Number of Pulse
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The EUT was complied with the requirement of FCC 15.231 (a) (1), which employed a switch that will automatically

deactivate the transmitter within less than 5 seconds of being released.

Calculation of Average Factor

The output field strengths of specification in accordance with the FCC & RSS-210 rules specify measurements with an
average detector. During the test, a spectrum analyzer incorporating a peak detector was used. Therefore, a reduction
factor can be applied to the resultant peak signal level and compared to the limit for measurement instrumentation
incorporating an average detector.

Please see the diagrams below.

Duty Cycle=Ton/Tp=1.22ms*3/100ms=0.0366
Duty Cycle Factor =20log (Duty Cycle)=20log(0.0366)=-28.70
Note: Average Amplitude =Peak Amplitude + Duty Cycle Factor
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Fundamental Frequency:

Standard: FCC Part 15.231 Test Distance: 3m
Test item: Fundamental Frequency Power: DC 4.5V
Model Number: EOPC-100 Temp.("C)/Hum.(%RH): 26(°C)/60%RH
Mode: Mode 1 Date: 11/20/2012
Test By: Fly Lu
Frequency Ant. Reading Correct Factor Result Limit Margin Remark
(MHz) Polar. (dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB)
315.00 H 114.15 -34.80 79.35 95.60 -16.25 Peak
315.00 H 85.45 -34.80 50.65 75.60 -24.95 AVG
315.00 \Y 103.28 -35.20 68.08 95.60 -27.52 Peak
315.00 \Y 74.58 -35.20 39.38 75.60 -36.22 AVG
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Spurious Radiated Emissions:

Standard: FCC Part 15.231 Test Distance: 3m
Test item: Spurious Radiated Emissions Power: DC 4.5v
Model Number: EOPC-100 Temp.("C)/Hum.(%RH): 26(°C)/60%RH
Mode: Mode 1 Date: 11/20/2012
Test By: Fly Lu
Frequency Ant. Reading Correct Factor Result Limit Margin Remark
(MHz2) Polar. (dBuv) (dB/m) (dBuV/m) (dBuV/m) (dB)
630.00 H 92.06 -28.80 63.26 75.60 -12.34 Peak
630.00 H 63.36 -28.80 34.56 55.60 -21.04 AVG
945.00 H 84.15 -25.40 58.75 75.60 -16.85 Peak
945.00 H 55.45 -25.40 30.05 55.60 -25.55 AVG
1260.00 H 69.37 -22.10 47.27 75.60 -28.33 Peak
1260.00 H 40.67 -22.10 18.57 55.60 -37.03 AVG
1575.00 H 54.72 -19.00 35.72 74.00 -38.28 Peak
1575.00 H 26.02 -19.00 7.02 54.00 -46.98 AVG
1890.00 H 55.46 -17.90 37.56 75.60 -38.04 Peak
1890.00 H 26.76 -17.90 8.86 55.60 -46.74 AVG
2205.00 H 54.20 -15.30 38.90 74.00 -35.10 Peak
2205.00 H 25.50 -15.30 10.20 54.00 -43.80 AVG
630.00 \Y 66.89 -29.60 37.29 75.60 -38.31 Peak
630.00 \Y 38.19 -29.60 8.59 55.60 -47.01 AVG
945.00 Y 47.63 -26.40 21.23 75.60 -54.37 Peak
945.00 \ 18.93 -26.40 -7.47 55.60 -63.07 AVG
1260.00 \Y 56.05 -23.90 32.15 75.60 -43.45 Peak
1260.00 \Y 27.35 -23.90 3.45 55.60 -52.15 AVG
1575.00 \Y 55.31 -20.10 35.21 74.00 -38.79 Peak
1575.00 \Y 26.61 -20.10 6.51 54.00 -47.49 AVG
1890.00 Y, 54.62 -17.70 36.92 75.60 -38.68 Peak
1890.00 Y, 25.92 -17.70 8.22 55.60 -47.38 AVG
2205.00 \Y 54.43 -15.90 38.53 74.00 -35.47 Peak
2205.00 \Y 25.73 -15.90 9.83 54.00 -44.17 AVG
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6 Bandwidth Measurement
6.1. Limit

According to 15.231(c) requirement:
Bandwidth is determined at the points 20 dB down from the modulated carrier.
B.W Limit = 0.25% * f (MHz) = 0.25% * 315 MHz = 787.50 kHz

6.2. Test Setup

Spectrum Analyzer

o

\
~ [

RF Cable

EUT

6.3. Test Instruments

Equipment Manufacturer Model Number | Serial Number Cal. Date Remark
Spectrum Analyzer Agilent E4445A MY45300744 12/21/2011 @
Test Site ATL TEO5 TEO5 NCR. | -
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6.4. Test Procedure

20dB Bandwidth

The RF output port of the Equipment-Under-Test is directly coupled to the input of the EMC analyzer through a
specialized RF connector and a 10dB passive attenuator. A fully charged battery was used for the supply voltage. The
RF function of the EUT was enabled. The spectrum analyzer used the following settings:

1. Span = 200 kHz

2. RBW = 1% of the 20dB span

3. VBW = RBW

4. Sweep = auto

5. Detector function = peak

6. Trace = max hold

The trace was allowed to stabilize. The EUT was transmitting at its maximum data rate. The marker-to-peak function
was used to set the marker to the peak of the emission. The marker-delta function was used to measure 20dB down
one side of the emission. The marker-delta function and marker was moved to the other side of the emission until it

was even with the reference marker. The marker-delta reading at this point was the 20dB bandwidth of the emission.

6.5. Test Result

Model Number EOPC-100
Mode Mode 1
Date of Test 11/16/2012 Test Site TEO2
Frequency 20 dB Bandwidth Limited
(MHz) (KHz) (KHz)
315.00 220.00 787.50
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6.6. Test Graphs

20 dB Bandwidth

21 of 21





