FP Wireless FCC ID: UOGWKLKO001
Report No. 07PRO02FCC Rev 1.2 15 January 2007

Test Report for Unlicensed Low Power Transmitter

FCC Applicable Rule Parts: 15.205, 15.231

Applicant: FP Wireless LLC
105 Serra Way, PMB#356
Milpitas, CA 95035

FCC ID: UOGWKLKO001
Test date(s): 12,18 September 2006
Testing performed by: Compliance Certification Services
561F Monterey Road
Morgan Hill CA 95037
Description of device:
The FP Wireless “Clicker” is a low power transmitter operating at 433.92 MHz, and will
be used as part of a secure wireless gate or building entry system.

TEST REQUIREMENTS

The referenced device is subject to certification under Part 2 of FCC Rules. The specific
emissions limits and test requirements are found in Part 15 of FCC Rules. In addition to
the device specific requirements listed in 15.231 (re-printed below), the following Part 15
requirements are universal to all unlicensed transmitters and would also apply:

15.19 Labeling requirements

15.20 Accessories

15.21 Information to user

15.31 Measurement standards

15.33 Frequency range of measurements

15.35 Measurement detector functions and bandwidths

15.203 Antenna requirement

15.204 External radio frequency power amplifiers and antenna modifications.
15.205 Restricted bands of operation.

15.209 Radiated emission limits, general requirements.

15.231 Periodic operation in the band 40.66 - 40.70 MHz and above 70 MHz.
MEASURMENT PROCEDURES

All testing was performed in accordance with ANSI C63.4:2003, using methodologies and
instrumentation described therein.
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REVISION INFORMATION AND ATTESTATION OF RESULTS
Report No: 07PRO02FCC

REYV No. Description Revised By: Date
- Original Issue T. Cokenias 01/07/2007
1.1 Expand test procedure T. Cokenias 01/09/2007
Add missing cal data
Additional setup photo
1.2 Add ANSI C63.4 reference T. Cokenias 01/15/2007

FCC ID: UOGWKLKOO1meets all FCC requirements for a device of this type.

THOMAS N. COKENIAS 15 January 2007

AN Mo

EMC and Radio Regulatory Consultant
Agent for FP Wireless LLC.
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15.205 Restricted bands of operation.

FCC ID: UOGWKLKO001
15 January 2007

Only spurious emissions are permitted in any of the frequency bands listed below: The
field strength of emissions appearing within these frequency bands shall not exceed the
limits shown in Section 15.209.

MHz MHz MHz GHz
0.090 -0.110 1642 - 16.423 3999 -410 4.5-5.15
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-17.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-8.5
4.17725 -4.17775 37.5-38.25 1435 -1626.5 9.0-9.2
4.20725 - 4.20775 73 -74.6 1645.5 - 1646.5 9.3-95
6.215-6.218 74.8-75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 -1722.2 13.25-134
6.31175 -6.31225 123 -138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.7 - 156.9 2655 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29-12.293 167.72-173.2 3332 -3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-3354 3600 - 4400

13.36-13.41

15.209 Radiated emission limits, general requirements.

Except as provided elsewhere in this paragraph the emissions from an intentional radiator shall

not exceed the field strength levels specified in the following table:

Frequency (MHz) Field Strength uV/m Measurement distance, m
0.009 - 0.490 2400/F(kHz) 300

0.490 - 1.705 24000/F (kHz) 30

1.705 - 30.0 30 30

30 - 88 100 ** 3

88 -216 150 ** 3

216 - 960 200 ** 3

Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional
radiators operating under this Section shall not be located in the frequency
bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz.
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15.231 Periodic operation in the band 40.66 - 40.70 MHz and above 70 MHz.

(a) The provisions of this Section are restricted to periodic operation within the band 40.66 -

40.70 MHz and above 70 MHz. Except as shown in paragraph (e) of this Section, the intentional radiator
is restricted to the transmission of a control signal such as those used with alarm systems, door openers,
remote switches, etc. Continuous transmissions, voice, video and the radio control of toys are not
permitted. Data is permitted to be sent with a control signal. The following conditions shall be met to
comply with the provisions for this periodic operation:

(1) A manually operated transmitter shall employ a switch that will automatically
deactivate the transmitter within not more than 5 seconds of being released.

(2) A transmitter activated automatically shall cease transmission within 5 seconds after
activation.

(3) Periodic transmissions at regular predetermined intervals are not permitted.

However, polling or supervision transmissions, including data, to determine system integrity of
transmitters used in security or safety applications are allowed if the total duration of transmissions does
not exceed more than two seconds per hour for each transmitter. There is no limit on the number of
individual transmissions, provided the total transmission time does not exceed two seconds per hour.

(4) Intentional radiators which are employed for radio control purposes during
emergencies involving fire, security, and safety of life, when activated to signal an alarm, may operate
during the pendency of the alarm condition.

(5) Transmission of set-up information for security systems may exceed the transmission

duration limits in paragraphs (a)(1) and (a)(2) of this section, provided such transmission are under the
control of a professional installer and do not exceed ten seconds after a manually operated switch is
released or a transmitter is activated automatically. Such set-up information may include data.

(b) In addition to the provisions of Section 15.205, the field strength of emissions from
intentional radiators operated under this Section shall not exceed the following:

Fuzdamental Fiold Strongth of Fiold Stremgth of
Frequency Fuzdamaental Spurious Emissions
(MEz) (microvelts meter) (microvelts meter)
$0.66-20.70 2,250 225

70-130 1,250 125

130-174 1,250 10 3,750 ¢ 12500375 ¢

174 - 260 3,750 375

260-470 3,750 10 12,500 ** 37510 1,250 **
Above 470 12,500 1,250

** linear interpolations

[Where F is the frequency in MHz, the formulas for calculating the maximum permitted fundamental field
strengths are as follows: for the band 130-174 MHz, uV/m at 3 meters = 56.81818(F) - 6136.3636; for
the band 260-470 MHz, uV/m at 3 meters = 41.6667(F) - 7083.3333. The maximum permitted unwanted
emission level is 20 dB below the maximum permitted fundamental level.]

(1) The above field strength limits are specified at a distance of 3 meters. The tighter
limits apply at the band edges.

(2) Intentional radiators operating under the provisions of this Section shall demonstrate
compliance with the limits on the field strength of emissions, as shown in the above table, based on the
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average value of the measured emissions. As an alternative, compliance with the limits in the above table
may be based on the use of measurement instrumentation with a CISPR quasi-peak detector. The specific
method of measurement employed shall be specified in the application for equipment authorization. If
average emission measurements are employed, the provisions in Section 15.35 for averaging pulsed
emissions and for limiting peak emissions apply. Further, compliance with the provisions of Section
15.205 shall be demonstrated using the measurement instrumentation specified in that section.

(3) The limits on the field strength of the spurious emissions in the above table are based

on the fundamental frequency of the intentional radiator. Spurious emissions shall be attenuated to the
average (or, alternatively, CISPR quasi-peak) limits shown in this table or to the general limits shown in
Section 15.209, whichever limit permits a higher field strength.

(c) The bandwidth of the emission shall be no wider than 0.25% of the center frequency for

devices operating above 70 MHz and below 900 MHz. For devices operating above 900 MHz, the
emission shall be no wider than 0.5% of the center frequency. Bandwidth is determined at the points 20
dB down from the modulated carrier.
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TEST EQUIPMENT LIST
Name of Equipment Manufacturer Model No. Serial No. Due Date
Quasi-Peak Adaptor Agilent / HP 85650A 2521A01038 1/11/08
SA Display Section 3 Agilent / HP 85662A 2314A04793 12/17/07
Preamplifier, 1300 MHz Agilent / HP 8447D 2944A06550 9/1/07
SA RF Section, 1.5 GHz Agilent / HP 85680A 2314A02604 3/17/07
Spectrum Analyzer 3 Hz ~ 44 GHz Agilent / HP E4446A MY45300064 12/19/06
Preamplifier, 1 ~26.5 GHz Agilent / HP 8449B 3008A00931 8/28/07
Antenna, Horn 1 ~ 18 GHz ETS 3117 29301 4/22/07
Biconical antenna, 30-200 MHz Eaton 94455-1 1214 8/28/07
Log periodic antenna, 200-1000 MHz EMCO 3146 9107-3123 8/28/07
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Transmitter Deactivation Time
Test Requirement: 15.231(a) 1

(1) A manually operated transmitter shall employ a switch that will automatically
deactivate the transmitter within not more than 5 seconds of being released.

Test Procedure

The EUT was placed near the search antenna. The transmitter button was pressed to
activate the EUT, and then was released.

Test Results
The transmitter ceases transmission immediately once the transmit button is released
i Agilent 14:53:59 Sep 18, 2006 L Freg/Channel

Center Freq
Ref 86.99 dBY/ #Atten 0 dB
LA, LS ———G—N——NG8NG -3 520000 MHz

Start Freq
433920000 MHz

Stop Freg
433.920000 MHz

CF Step
433.920000 MHz
Auto Man

Freq Offset
0.00000000 Hz

AALP‘\W, T AR VRN MR RO (P RIS RO PR DRI DEL N PR A MY | FRVPNEPY Wl WO B 2T PR TR P

a(f): ]

Center 433.920 0 MHz
Res BW 100 kHz

Copyright 2000
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Radiated Emissions
Test Requirement: 15.231(b)

FCC ID: UOGWKLKO001
15 January 2007

(b) In addition to the provisions of Section 15.205, the field strength of emissions from

intentional radiators operated under this Section shall not exceed the following:

Fuzdamental Fiold Strongth of Fiold Stremgt: of
Frequency Fuzdamaental Spurious Emissions
(MEz) (microvelts meter) (microvelts meter)
$0.66-20.70 2,250 225

70-130 1,250 125

130-174 1,250 10 3,750 ¢ 12500375 ¢

174 - 260 3,750 375

260-470 3,750 10 12,500 ** 37500 1,250 **
Above 470 12,500 1,250

** linear interpolations

[Where F is the frequency in MHz, the formulas for calculating the maximum permitted fundamental field
strengths are as follows: for the band 130-174 MHz, uV/m at 3 meters = 56.81818(F) - 6136.3636; for
the band 260-470 MHz, uV/m at 3 meters = 41.6667(F) - 7083.3333. The maximum permitted unwanted
emission level is 20 dB below the maximum permitted fundamental level.]

(1) The above field strength limits are specified at a distance of 3 meters. The tighter
limits apply at the band edges.

(2) Intentional radiators operating under the provisions of this Section shall demonstrate

compliance with the limits on the field strength of emissions, as shown in the above table, based on the
average value of the measured emissions. As an alternative, compliance with the limits in the above table
may be based on the use of measurement instrumentation with a CISPR quasi-peak detector. The specific
method of measurement employed shall be specified in the application for equipment authorization. If
average emission measurements are employed, the provisions in Section 15.35 for averaging pulsed
emissions and for limiting peak emissions apply. Further, compliance with the provisions of Section
15.205 shall be demonstrated using the measurement instrumentation specified in that section.

(3) The limits on the field strength of the spurious emissions in the above table are based

on the fundamental frequency of the intentional radiator. Spurious emissions shall be attenuated to the
average (or, alternatively, CISPR quasi-peak) limits shown in this table or to the general limits shown in
Section 15.209, whichever limit permits a higher field strength.

Test Procedures

The EUT was set to produce continuous transmissions, using a rubber band and a piece of
plastic to hold down the transmit switch. The EUT was placed on an 80cm high table
mounted on a turntable on an open air test site. At the fundamental frequency emission
from the EUT, the turntable was rotated 360 degrees and the antenna raised and lowered
in both horizontal and vertical polarities, in order to maximize the received emissions.
This measurement was repeated for each of three EUT orientations: X-plane, Y-plane,
and Z-plane. The worst-case orientation (highest emission) was X-plane.

Testing was performed from the lowest frequency generated by the EUT to the 10"

harmonic of the fundamental. Spurious and harmonic emissions tests were performed
with the EUT oriented in the X-plane.
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Radiated Test Set-up, 30 - 1000 MHz
Antenna mast

Ground plane _

| 1 - 4 meters

3 meters

1
turntable, laptop computer
spectrum analyzer
Radiated Test Set-up, 1-5 GHz
A
1-4m

EUT

preamplifier

[ ]
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Duty Cycle Calculation

In any 100msec period, the maximum ON time is 43.33 msec. The ON time consists of
short 141.7 usec pulses every 256.7 usec.

Total duty cycle =43.33/100 x 141.7/256.7 = 0.433 x 0.552 = 0.239
Total duty cycle correction = 20log(0.239) = -12.43 dB

Total ON Time

i Agilent 14:55:41 Sep 18, 2006 1 Marker

A Mkrl 43.33 ms

Ref 86.99 dBpY #Atten 0 dB -0.04 dB 189'92Ct Maarker ;

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair

Span Center

L;},...J.w'mmm.um,.-‘.mk».- AR s

Off

More

Center 433.920 0 MHz 1 of 2

Res BW 100 kH Sweep 500 ms (601 pts)
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Short pulse Duty Cycle

W Agilent 15:11:31 Sep 18, 2006

Ref 86.99 dBpY #Atten 0 dB

Center 433.920 0 MHz
Res BW 100 kHz

Ref 86.99 dBpY #Atten 0 dB

Center 433.920 0 MHz
Res BW 100 kHz

Test Results

FCCID

T Marker

A Mkl 286.7 ps
Select Marker

1 e ]

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair
Span Center

Off

10f2

Marker

Select Marker
1 D

Delta Pa
{Tracking Ref)
Ref

EUT meets radiated emissions limits. Refer to spread sheets below.
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Radiated Emissions Below 1GHz
Project #: 06U10560
Report #: 060918C1
Date& Time: 9/18/06

561F MONTEREY ROAD, SAl
PHONE: (408) 463-0885

FCC, VCCI, CISPR, CE. AUSTEL, N2
UL, CSA, TUV, BSMI, DHHS, NVLAF

N0 T e FERIESRY!

Company:

EUT Description:
Test Configuration :
Type of Test:

Mode of Operation:

FP Wireless

Test Engr:

Thanh Nguyen

433 MHz Low Power TX

EUT only

FCC 15.231b

Transmitting

M% = ((t1+t2+t3+...)/T) * 66.83% = 20.0% Av Reading = Pk Reading + 20"log(M%)}
|20 *log (M%) = | -13.98 |

Freq. | PkRdg | AvRdg AF Closs |Pre-amp| Pk Level | AvLevel | Pk Limit | Av Limit | Pk Margin | Avg Margin Pol Az Height

(MHz) | (dBuV) | (dBuV) (dB) (dB) (dB) | (dBuV/m) | (dBuV/m)| FCC B | FCC B (dB) (dB) (HV) (Deg) | (Meter)
X-Position { EUT Lay down )
433.92 55.20 41.22 16.11 6.18 0.00 77.49 63.51 100.83 80.83 -23.34 -17.31 3mv 0.00 1.00
433.92 63.30 49.32 16.11 6.18 0.00 85.59 71.61 100.83 80.83 -15.24 -9.21 3mH 0.00 2.00
Y-Position { EUT Standup )
433.92 55.20 41.22 16.11 6.18 0.00 77.49 63.51 100.83 80.83 -23.34 -17.31 3mv 0.00 1.00
433.92 50.80 36.82 16.11 6.18 0.00 73.09 59.11 100.83 80.83 -27.74 -21.71 3mH 0.00 2.00
Z-Position { EUT Side Lay down)
433.92 55.10 41.12 16.11 6.18 0.00 77.3¢ 63.41 100.83 80.83 -23.44 -17.41 3mv 0.00 1.00
433.92 48.80 34.82 16.11 6.18 0.00 71.09 57.11 100.83 80.83 -29.74 -23.71 3mH 0.00 2.50
Warst Position:
B67.00 54.80 40.82 20.32 9.62 27.81 56.93 42.95 80.83 60.83 -23.90 -17.87 3my 0.00 1.00
B67.00 60.80 46.82 20.32 9.62 27.81 62.93 48.95 80.83 60.83 -17.90 -11.87 3mH 0.00 2.00
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Radiated Emissions Above 1GHz
Worst Case Position (X plane)

High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site
Company:FP Wireless
06U10560
Date:09/18/2006
Test Engineer: Thanh Nguyen
Configuration: EUT StandAlone
Mode: Continously Transmit.
Test Equipment:
Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz Horn >18GHz ‘
‘ T119; SIN: 20301 @3m ., ‘ ‘ T145 Agilent 3008A005€ .. ‘ ‘ - ‘ ‘ o ‘
Hi Frequency Cables
2 foot cable 3 foot cable 12 foot cable ‘ HPF ‘ Reject Filter Peak Measurements
RBW=VBW=IMHz
Thanh 177079008 -‘ ‘ ‘ ‘ Thanh 208946003 v‘ ‘ v‘ ‘ v‘ Average Measurements
RBW=IMHz ; VBW=10Hz
f Dist | Read Pk | Read Avg. | AF CL | Amp | D Corr | Fitr Peak Avg Pk Lim | Avg Lim Avg Mar Notes
GHz (m) dBuV dBuV dB/m | dB dB dB dB | dBuV/m | dBuV/m | dBuV/m | dBuV/m dB (V/H)

1.302 3.0 65.6 52.6 28.8 14 -35.9 0.0 0.0 60.0 47.0 74 54.0 -7.0 A4
1.735 3.0 571 44.1 305 1.7 -35.6 0.0 0.0 53.7 40.7 80.8 60.8 -20.2 A4
2.169 3.0 62.8 49.8 31.7 19 -35.3 0.0 0.0 61.1 48.1 80.8 60.8 -12.7 A4
2.603 3.0 56.3 43.3 32.0 2.1 -35.1 0.0 0.0 553 423 80.8 60.8 -18.5 A4
3.307 3.0 53.8 40.8 32.7 23 -35.1 0.0 0.0 53.7 40.7 80.8 60.8 -20.1 v
3.471 3.0 53.5 40.5 32.8 24 -35.0 0.0 0.0 53.7 40.7 80.8 60.8 -20.1 v
3.905 3.0 52.0 39.0 332 25 -34.8 0.0 0.0 529 39.9 74 54.0 -14.1 v
4.339 3.0 50.3 373 334 2.6 -34.8 0.0 0.0 51.6 38.6 74 54.0 -15.4 v
1.302 3.0 69.8 56.8 28.8 14 -35.9 0.0 0.0 64.1 S1.1 74 54.0 =29 H
1.735 3.0 51.2 38.2 30.5 1.7 -35.6 0.0 0.0 47.8 34.8 80.8 60.8 -26.1 H
2.169 3.0 64.4 514 31.7 19 -35.3 0.0 0.0 62.6 49.6 80.8 60.8 -11.2 H
2.603 3.0 54.5 41.5 32.0 2.1 -35.1 0.0 0.0 535 40.5 80.8 60.8 -20.3 H
3.307 3.0 56.3 43.3 32.7 23 -35.1 0.0 0.0 56.3 43.3 80.8 60.8 -17.5 H
3.471 3.0 55.7 2.7 32.8 24 -35.0 0.0 0.0 55.9 429 80.8 60.8 -18.0 H
3.905 3.0 50.2 372 332 25 -34.8 0.0 0.0 51.0 38.0 74 60.8 -22.8 H
4.339 3.0 55.5 2.5 334 2.6 -34.8 0.0 0.0 56.8 43.8 74 60.8 -17.0 H
Rev. 5.1.6

f Measurement Frequency Amp  Preamp Gain Avg Lim  Average Field Strength Limit

Dist  Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim Peak Field Strength Limit

Read Analyzer Reading Avg Average Field Strength @ 3 m AvgMar Margin vs. Average Limit

AF Antenna Factor Peak  Calculated Peak Field Strength Pk Mar  Margin vs. Peak Limit

CL Cable Loss HPF High Pass Filter
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Occupied Bandwidth
Requirement: 15.231(c)

The bandwidth of the emission shall be no wider than 0.25% of the center frequency for

devices operating above 70 MHz and below 900 MHz. For devices operating above 900 MHz, the
emission shall be no wider than 0.5% of the center frequency. Bandwidth is determined at the points 20
dB down from the modulated carrier.

Test procedure

The Occupied Bandwidth measurement function was activated. The RES BW was set to
3kHz, VID BW to 10 kHz.

Test Results

Test results were plotted for 99% bandwidth (-20dBc) and -26 dBc bandwidth.
Maximum bandwidth measured: 50.704 kHz

Maximum allowed: 0.25% x 433.92MHz = 1.085 MHz

The worst-case occupied bandwidth is well below the maximum allowed by the Rules

Emission Bandwidth Plot

i Agilent 14:51:15 Sep 18, 2006 L Measure

Ch Freq 433.92 MHz Trig  Free Meas Off

Occupied Bandwidth I

Channel Power
Mkr1 433.960 1 MHz

Ref 86.99 dBY/ #Atten 0 dB 25.18 dBpY
Occupied BW
J'U‘( e z
S - 0

;".\_4.\-"k»l"|-J'n-.-<‘""'~""‘P'-"Jr""/\'ﬁ)ﬂ‘w . '

Multi Carrier
Center 433.920 0 MHz Span 300 kHz | Power
#Res BW 3 kHz #VBW 10 kHz Sweep 31.64 ms (601 pts)

- - - Power Stat
Occupied Bandwidth 99.00 % CCDF
¥ db -26.0 ] o $ =
47.6312 kHz 5.00 dB
Transmit Freq Errar 4960 kHz 1M?£e
% dB Bandwidth 50.704 kHz 2
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Test Set-Up Photographs

Y Position

Z Positio
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X-position
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Occupied Bandwidth Test
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