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Test Report Details:

Tests Performed By:

Tests Performed For:

Applicant Contact:

Test Report Number:
Test Report Date:
Product Type:

Model Number:
Sample Serial Number:
Sample Tag Number:
EUT Category:

EUT Type:

Sample Receive Date:
Testing Start Date:

Date Testing Complete:

Underwriters Laboratories Inc.

12 Laboratory Drive

Research Triangle Park, NC 27709
Hunter Fan Company

2500 Frisco Avenue

Memphis, TN 38114 USA

Mr. Chris Williams

Safety and Test Engineer

(901) 248-2342

(901) 248-2382 - FAX

030364A

December 01, 2003

Revised 2-14-2005 to include new “Safe Exit” features
Remote Control for Ceiling Fan/Lamp
W62 and W63

Unserialized, production sample
0535367-001

Transmitter - Low Powered

Hand Held

November 17, 2003

November 24, 2003

November 24, 2003 (follow-up test performed February 2, 2005)

Underwriters Laboratories Inc. reports apply only to the specific samples tested under stated test conditions. All
samples tested were in good operating condition throughout the entire test program. It is the manufacturer's
responsibility to assure that additional production units of this model are manufactured with identical electrical and
mechanical components. Underwriters Laboratories Inc. shall have no liability for any deductions, inferences or
generalizations drawn by the client or others from Underwriters Laboratories Inc. issued reports. This report shall not
be used to claim, constitute or imply product certification, approval, or endorsement by NVLAP, A2LA, or any agency
of the US government.

This report may contain test results that are not covered by the NVLAP or A2LA accreditation. The scope of
accreditation is limited to the specific tests that are listed on the NVLAP and/or A2LA certificates provided at the end of
this report.
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Summary of Testing:

Test Test Name Comply Does Not See
# Test Requirement/Specification Comply Remark
1 Radiated Disturbance Emissions - 30 MHz to 1000 MHz X -

47 CFR Part 15, Subpart C / 47 CFR Part 15, Subpart C, Section 15.209 and 15.231
Canada RSS-210, Issue 5, Amendment / Canada RSS-210, Issue 5, Amendment Section 6.1.1(e)

2 Radiated Disturbance Emissions - Above 1 GHz X -

47 CFR Part 15, Subpart C / 47 CFR Part 15, Subpart C, Section 15.209 and 15.231
Canada RSS-210, Issue 5, Amendment / Canada RSS-210, Issue 5, Amendment Section 6.1.1(e)

3 Radiated Disturbance Emissions - Peak-to-Average Ratio X -

47 CFR Part 15, Subpart C / 47 CFR Part 15, Subpart C, Section 15.231
Canada RSS-210, Issue 5, Amendment / Canada RSS-210, Issue 5, Amendment Section 6.1.1(e)

4 Radiated Disturbance Emissions - Occupied Bandwidth X -

47 CFR Part 15, Subpart C / 47 CFR Part 15, Subpart C, Section 15.231
Canada RSS-210, Issue 5, Amendment / Canada RSS-210, Issue 5, Amendment Section 6.1.1(e)

5 Radiated Disturbance Emissions — Transmission Duration X -

47 CFR Part 15, Subpart C / 47 CFR Part 15, Subpart C, Section 15.231
Canada RSS-210, Issue 5, Amendment / Canada RSS-210, Issue 5, Amendment Section 6.1.1(e)

6 Radiated Disturbance Emissions - Restricted Bands X -

47 CFR Part 15, Subpart C / 47 CFR Part 15, Subpart C, Section 15.205
Canada RSS-210, Issue 5, Amendment / Canada RSS-210, Issue 5, Amendment Section 6.2.2(t1)

Remarks:

1)  Canada: Test performed on Industry Canada Registered Site IC-2953. Canada Emissions designator L1D14K4.
2) Device is exempt from routine RF exposure testing per FCC Part 2.1091.
3) Device contains an integrated antenna. It is not detachable or replaceable by the user.

4)  Device contains a “Safe Exit” mode that performs a manually activated transmission and begins a countdown to an
automatically activated transmission.

a) The initial manually activated transmission lasts for 5.00 seconds after release of button. This dims the lamp
to 50%. This is equal to the maximum 5 seconds permitted by FCC Part 15.231(a)(1) and RSS-210 Section
6.1.1.

b) The automatically activated transmission begins 10 seconds after the manual transmission ends. This
transmission is 4.9 seconds in duration and gradually dims the lamp to off. This is less than the 5 second
maximum duration permitted for automatic devices in FCC Part 15.231(a)(2) and RSS-210 Section 6.1.1.

5)  Other buttons cease transmission less than 1 second after button release. This satisfies the 5 second maximum
permitted by FCC Part 15.231(a)(1) and RSS-210 Section 6.1.1.

Conclusion:

The tests listed in the Summary of Testing section of this report have been performed and the results recorded
by Underwriters Laboratories Inc. in accordance with the procedures stated in each test requirement and specification.
The test list was determined by the Applicant as being applicable to the Equipment Under Test. As a result, the subject
product has been verified to comply or not comply as noted in the Summary of Testing with each test specification. The
test results relate only to the items tested.

Prepared By: Reviewed By:

C%BAN M (e Mok wollsy (—

Jim Marley Mark Nolting

NARTE Certified EMC Engineer NARTE Certified EMC Test Lab Engineer
EMC-002278-NE ATL-0340-E

(919) 549-1408 (919) 549-1584
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Test Facilities:

Test Location A) 10-Meter Anechoic Chamber (Industry Canada - IC 2953, NVLAP - 200246-0, VCCI - R-722)

Constructed by Lindgren RF Enclosures, this room consists of a 17.9 by 12 by 8.3 m (inside clearance) shielded room lined
with TDK absorber material. The walls, floor (conducting ground plane) and ceiling are constructed of double sided galvanized sheet
steel supported by 19 mm thick particle board. The interior walls and ceiling are covered with 10 by 10 cm, 4.6 mm thick ferrite tiles
and partially covered with polystyrene absorber cones. Removable floor tiles and cones covering the floor between the EUT and
antenna are provided when RF immunity testing is performed.

Room is provided with a 4.0 m diameter embedded turntable and a 1.2 by 2.1 m and 2.4 by 2.4 m double knife edge doors for
access. Also, the room is fed electrical EUT power via permanently installed filters and is provided with a permanently mounted video
surveillance camera. A remotely controllable antenna mast is located in the room for positioning the measuring antenna from 1 to 4 m
above the ground plane.

Test Location B) Compact Anechoic Chamber

Constructed by Lindgren RF Enclosures, this room consists of a 6 by 3 by 2.9 m (inside clearance) shielded room lined with
TDK absorber material. The walls, floor, and ceiling are constructed of double sided galvanized sheet steel supported by 19 mm thick
particle board. The interior walls and ceiling are covered with 10 by 10 cm, 4.6 mm thick ferrite tiles and partially covered with
polystyrene absorber cones. Removable floor tiles and cones cover the floor between the EUT and antenna.

Room is provided with a 1.2 by 2.1 m double knife edge door for access. Also, the room is fed electrical EUT power via
permanently installed filters and is provided with a video camera.

Test Location C) RF Shielded Room (VCCI - C-744, NVLAP - 200246-0)

Constructed by Lindgren RF Enclosures, this room consists of a 7.3 by 4.3 by 2.7 m (inside clearance) shielded room. The
wallls, floor (conducting ground plane) and ceiling are constructed of double sided galvanized sheet steel supported by 19 mm thick
particle board. Room is provided with a 1.2 by 2.1m double knife edge door for access. Also, the room is fed electrical EUT power via
permanently installed filters and is provided with a portable video surveillance camera.

Test Location D) Ground Reference Plane # 1 (VCCI - C-742, NVLAP - 200246-0)

Horizontal floor ground reference plane constructed of double sided galvanized sheet steel supported by 19 mm particle
board and measures 3.6 by 3.0 m. It is located and bonded next to one vertical wall of the Control Room and is, therefore, provided
with a 3.0 by 3.6 m vertical ground reference plane constructed of the same material. Power filters and LISNs, when required, are
placed on top of and bonded to the horizontal floor ground reference plane.

Test Location E) Ground Reference Plane # 2 (VCCI - C-743, NVLAP - 200246-0)

Horizontal floor ground reference plane constructed of double sided galvanized sheet steel supported by 19 mm particle
board and measures 4.3 by 5.2 m. It is located and bonded next to one vertical wall of the RFD Shielded Room and is, therefore,
provided with a 4.3 by 2.8 m vertical ground reference plane constructed of the same material. Power filters and LISNs, when
required, are placed on top of and bonded to the horizontal floor ground reference plane.

Test Location F) Ground Reference Plane # 3
Horizontal floor ground reference plane constructed of galvanized sheet steel measuring 3.0 by 3.6 m x 2.5mm thick.

Test Location G) Ground Reference Plane # 4 (Automotive)
Horizontal floor ground reference plane constructed of double-sided galvanized sheet steel supported by 19 mm particle
board and measures 3.6 by 3.0 m.

Test Location I) Harmonic Current Test Area - Located in front of Standard Source Impedance Power Supply.

Test Location J) Magnetic Field Ground Reference Plane
Horizontal floor ground reference plane constructed of 1.5 mm thick aluminum measuring 3.6 by 2.4 m.

Test Location P) Ground Reference Plane # 5
Horizontal floor ground reference plane constructed of double-sided galvanized sheet steel supported by 19 mm particle
board and measures 3.6 by 3.0 m.

Test Location R) Ground Reference Plane # 6

Ground reference plane constructed of galvanized sheet steel measuring 3.0 m x 3.6 m x 2.5 mm thick. CDNs, when
required, are placed on top of and bonded to the horizontal floor ground reference plane.

Test Location Q) CISPR 12 Outdoor Site
30 meter diameter non-reflective area located behind the UL-RTP EMC Lab. Test area is used for CISPR 12 testing.

Test Location X) Other - As described in the Comments Section of Test Results.
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EUT Information:

Equipment Used During Test:

Use* | Product Type | Manufacturer Model Comments

EUT Transmitter Hunter Fan Co. W63 Model Tested.

Model Electrically identical to W63. Model W62 or W63 is
EUT Transmitter Hunter Fan Co. W62 selected by jumper at time of manufacturer. Operates 1
lamp only.

* Use = EUT - Equipment Under Test, ACC - Accessory (Not Subjected to Test), or SIM - Simulator (Not Subjected to Test)

Part Numbers:
These devices may be sold under the following product part numbers:

W62: 1-light OEM Transmitter - 7801910
W62: 1-light Spare Part Transmitter - 7854220

W63: 2-light OEM Transmitter - 7801920
W63: 2-light Spare Part Transmitter - 7854230

Input/Output Ports:

Port Cable Cable
# Name Type* |Max. >3m|Shielded Comments
0 Enclosure N/E No No

* AC = AC Power Port DC = DC Power Port N/E = Non-Electrical

I/O = Signal Input or Output Port (Not Involved in Process Control)
PMC = Process Measurement and Control Port
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EUT Internal Operating Frequencies:

Frequency (MHz)* Description

303.5 Transmit Frequency

Power Interface:

Mode Voltage Current | Power | Frequency | Phases
# (V) (A) (W) | (DC/AC-Hz) (#) Comments
Rated 12 - - DC X
1 12 - - DC X A fresh A23 battery was installed prior to testing.

EUT Operation Modes:

Mode # Description

1 A button was continuously depressed by a rubber band.

EUT Configuration Modes:

Mode # Description
1 Device was placed onto a 1.5m x 1.0m x 80cm high wooden table. Device was positioned flat on the table
(see diagram below). Non-conductive polystyrene foam is used to position the device.
2 Device was placed onto a 1.5m x 1.0m x 80cm high wooden table. Device was positioned on left side.
Non-conductive polystyrene foam is used to position the device.
3 Device was placed onto a 1.5m x 1.0m x 80cm high wooden table. Device was positioned pointing straight

up. Non-conductive polystyrene foam is used to position the device.

-

Flat Orientation Side Orientation End Orientation
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Test 1: Radiated Disturbance Emissions - 30 MHz to 1000 MHz

Test Requirement: 47 CFR Part 15, Subpart C

Canada RSS 210, Issue 5, Amendment

Test Specification:

47 CFR Part 15, Subpart C, Section 15.209 and 15.231
Canada RSS 210, Issue 5, Amendment, Section 6.1.1(e) and 6.2.2(t1)

Test Procedure:

The test was performed in accordance with the Test Requirement and Specification and configured as noted
in the Test Setup. The EUT was placed inside the anechoic chamber with a fresh battery installed. A peak
measurement was first made by scanning the entire test frequency range and maximizing the EUT emissions by
rotating the EUT and raising the antenna height from 1 to 4 meters above the ground reference plane. Then, a
measurement was taken for all peak emissions to verify each were below the Test Limits.

Radiated Disturbance Limits for Manually Operated Transmitters
FCC Part 15 Section 15.231 and RSS-210 Section 6.1.1(e)
at a measurement distance of 3 meters

Frequency Range Field Strength of Fundamental Field Strength of Fundamental
(MHz) (uV/m) (dBuV/m) (MHz) (uV/m)
40.66 to 40.70 2250 67.04 225 47.04
70 to 130 1250 61.94 125 41.94
130 to 174 1250 to 3750 61.94 t0 71.48 125 to 375 41.94 t0 51.48
174 to 260 3750 71.48 375 51.48
260 to 470 3750 to 12,500 71.48 t0 81.93 375 to 1250 51.48 t0 61.93
above 470 12,500 81.93 1250 61.93

Test Clarifications (Specific Limits for this transmit frequency):

At fundamental frequency, 303.5 MHz, Average field strength limit = 5562 uV/m (74.9 dBuV/m).

Harmonic field strength limit = 556.2 uV/m (54.9 dBuV/m).

Per 15.35(b) peak limit is 20 dB above average limit for each frequency.

Average is calculated by applied peak-to-average ratio from Test 3 of 10.2 dB to each peak measurement.

Test Deviations:

None
Test Setup: Only the following ports were tested. See EUT Information for details.
Test Item Port # Port Name EUT Operation Mode EUT Configuration Power Interface
A 0 Enclosure 1 1 (Flat Orientation) 1
B 0 Enclosure 1 2 (Side Orientation) 1
C 0 Enclosure 1 3 (End Orientation) 1
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Test 1 - Results:

Test Results Summary:

Radiated Disturbance Emissions - 30 MHz to 1000 MHz

Test Test Humidity Temperature | Pressure Pass/Fail Date Comment
ltem Location (%) (°C) (kPa) (P/F) Completed #
A A 41 23.5 100.6 P 11/21/03
B A 41 23.5 100.6 P 11/21/03 1
C A 41 23.5 100.6 P 11/21/03 1
The EUT was considered to Pass the Requirements.
Comments:
Comment # Description

1

range.

Only the flat orientation was tested below 200 MHz. No significant emissions were observed in this
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Test 1 - Test Equipment Used: Radiated Disturbance Emissions - 30 MHz to 1000 MHz

EquiI;I))ment Description Manufacturer Model Number | Last Cal. | Next Cal.
AT0025 Biconical Antenna, 30 to 300 MHz | Schaffner, EMC VBAG106A 4/8/03 4/30/04
ATO030 | 09 Periodic Antenna, 200 MH210 | schafner, EMC 3160-07 1113/03 | 1/31/04
ATAO084 | Attenuator 6 dB, 2 GHz Pasternack PE7002-6 3/19/03 3/31/04
ATAO085 | Attenuator 6 dB, 2 GHz Pasternack PE7002-6 3/19/03 3/31/04
ATA096 | 50 ft, N male - N male Micro-Coax Coaxial Cable 9/30/03 3/31/04
ATA108 | 10 m, N male - N male uL RG214 3/19/03 3/31/04
ATA110 | RF Amplifier, 1 to 1000 MHz Miteq AM-3A-000110-N | 3/19/03 3/31/04
ATA124 | RF Amplifier, 1 to 1000 MHz Miteq AM-3A-000110-N | 3/20/03 3/31/04
ATA140 | RG214 Ferrite Cable EMC Eupen N/A 3/19/03 3/31/04
ATA143 | 6ft., N-male to N-male Micro-Coax Coaxial Cable 3/19/03 3/31/04
HI0034 Environmental Indicator Cole-Palmer 99760-00 10/17/03 | 10/31/04
MG1131 | Tape Measure, 15 m/ 50 ft. Lufkin EL15CME 4/9/03 4/30/06
SARO002 | Spectrum Analyzer / Receiver Hewlett-Packard 8566B 12/2/03 12/31/04

The above equipment has been calibrated and is within the manufacturer’s published limit of error. Calibration is
traceable to the National Institute of Standards & Technology(NIST) and conforms to ANSI/NCSL Z2540-1-1994.
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Test 1, Item A - Peak Plot (Amplitude in dBuV/m):

Radiated Disturbance Emissions - 30 MHz to 1000 MHz

UL EMC Test System
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Test 1, Item A (Flat Orientation) - Peak Plot (Amplitude in dBuV/m):

Radiated Disturbance Emissions - 30 MHz to 1000 MHz

95UL EMC Test System 21 Nov 20683 16:47:36
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Test 1, Item B (Side Orientation) - Peak Plot (Amplitude in dBuV/m):

Radiated Disturbance Emissions - 30 MHz to 1000 MHz

95UL EMC Test System 21 Nov 20683 17:89: 33
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Test 1, Item C (End Orientation) - Peak Plot (Amplitude in dBuV/m):

Radiated Disturbance Emissions - 30 MHz to 1000 MHz

95UL EMC Test System 21 Nov 20683 17:31:13
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Test 1, All Items - Discrete Data: Radiated Disturbance Emissions - 30 MHz to 1000 MHz

Test | Detector | Antenna | Antenna |Measured |Measured| Equip |Corrected|Specified| Spec See
ltem | Type* Polarity | Distance |Frequency| Value |Correction| Value Limit** Margin | Comment
(A-Z)| (PIQ/A) (H/V) (m) (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB) (#)**
Flat Orientation

A P H 3 303.500 98.6 -13.7 84.9 94.9 -10.0

A A H 3 303.500 - - 74.7 74.9 -0.2 2
A P Y 3 607.000 60.4 -5.8 54.6 74.9 -20.3

A A \Y 3 607.000 - - 44 4 54.9 -10.5

A P H 3 910.500 57.5 -2.5 55.0 74.9 -19.9

A A H 3 910.500 - - 44 .8 54.9 -10.1

Side Orientation

B P H 3 303.500 94.6 -13.7 80.9 94.9 -14.0

B A H 3 303.500 - - 70.7 74.9 -4.2

B P \Y 3 607.000 60.5 -5.8 54.7 74.9 -20.2

B A Y 3 607.000 - - 44.5 54.9 -10.4

B P H 3 910.500 57.4 -2.5 54.9 74.9 -20.0

B A H 3 910.500 - - 44.7 54.9 -10.2

End Orientation

C P H 3 303.500 95.2 -13.7 81.5 94.9 -13.4

C A H 3 303.500 - - 71.3 74.9 -3.6

C P \Y 3 607.000 61.2 -5.8 55.4 74.9 -19.5

C A \Y, 3 607.000 - - 45.2 54.9 9.7

C P \Y, 3 910.500 61/8 -2.5 59.3 74.9 -15.6

C A \Y 3 910.500 - - 49.1 54.9 -5.8 3

P = Peak, Q = Quasi-Peak, A = Average.

**  The Specified Limit is for the type measurement indicated. When Peak data is indicated, the tightest limit applicable is indicated.
***  # = See Comment Number Under This Test's Comments Section.

Sample Calculation: Corrected Value = Measured Value + Equip Correction

Sample Calculation: Equip Correction = Antenna Factor (dB/m) + Cable Loss (dB) - Amplifier Gain (dB, if used)

Comments:
Comment # Description
2 Highest Transmit Frequency was found in flat orientation. Measured field strength was 74.7 dBuV/m
(or 5432 uV/m in linear units).
3 Highest Spurious Emissions was found at 910.5 MHz in “side” orientation. Measured field strength
was 49.1 dBuV/m (or 285 uV/m in linear units).
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Test 1, All Items - Test Set-Up Photo:

Radiated Disturbance Emissions - 30 MHz to 1000 MHz
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Test 2: Radiated Disturbance Emissions - Above 1 GHz

Test Requirement: 47 CFR Part 15, Subpart C

Canada RSS 210, Issue 5, Amendment

Test Specification:

47 CFR Part 15, Subpart C, Section 15.209 and 15.231
Canada RSS 210, Issue 5, Amendment, Section 6.1.1(e) and 6.2.2(t1)

Test Procedure:

The test was performed in accordance with the Test Requirement and Specification and configured as noted
in the Test Setup. The EUT was placed inside the anechoic chamber with a fresh battery installed. A peak
measurement was first made by scanning the entire test frequency range and maximizing the EUT emissions by
rotating the EUT and raising the antenna height from 1 to 4 meters above the ground reference plane. Then, a
measurement was taken for all peak emissions to verify each were below the Test Limits.

Radiated Disturbance Limits for Manually Operated Transmitters
FCC Part 15 Section 15.231 and RSS-210 Section 6.1.1(e)
at a measurement distance of 3 meters

Frequency Range Field Strength of Fundamental Field Strength of Fundamental
(MHz) (uV/m) (dBuV/m) (uV/m) (dBuV/m)
40.66 to 40.70 2250 67.04 225 47.04
70 to 130 1250 61.94 125 41.94
130 to 174 1250 to 3750 61.94t071.48 125 to 375 41.94 t0 51.48
174 to 260 3750 71.48 375 51.48
260 to 470 3750 to 12,500 71.48 t0 81.93 375 to 1250 51.48 t0 61.93
above 470 12,500 81.93 1250 61.93

Test Clarifications (Specific Limits for this Transmit Frequency):

At fundamental frequency, 303.5 MHz, Average field strength limit = 5562 uV/m (74.9 dBuV/m).

Harmonic field strength limit = 556.2 uV/m (54.9 dBuV/m).

Per 15.35(b) peak limit is 20 dB above average limit for each frequency.

Average is calculated by applied peak-to-average ratio from Test 3 of 10.2 dB to each peak measurement.

Test Deviations:

None
Test Setup: Only the following ports were tested. See EUT Information for details.
Test Item Port # Port Name EUT Operation Mode EUT Configuration Power Interface
A 0 Enclosure 1 1 (Flat Orientation) 1
B 0 Enclosure 1 2 (Side Orientation) 1
C 0 Enclosure 1 3 (End Orientation) 1
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Test 2 - Res

ults: Radiated Disturbance Emissions - Above 1 GHz

Test Results Summary:

Test Test Humidity Temperature Pressure Pass/Fail Date Comment
ltem Location (%) (°C) (kPa) (P/F) Completed #
A A 41 24 100.4 P 11/21/03
B A 41 24 100.4 P 11/21/03
C A 41 24 100.4 P 11/21/03
The EUT was considered to Pass the Requirements.
Comments:
Comment # Description
1 See Test 1 for Setup Photo.
Test Equipment Used:
Equipment Description Manufacturer Model Number Last Cal. | Next Cal.
ID
AT0026 Horn Antenna, 1 to 18 GHz EMC Test Systems | 3115 5/8/03 5/31/04
ATA096 50 ft, N male - N male Micro-Coax Coaxial Cable 9/30/03 3/31/04
ATA143 6ft., N-male to N-male Micro-Coax Coaxial Cable 3/19/03 3/31/04
ATA144 Amplifier, 0.1 to 18 GHz Miteq AFS42-00101800-2| 3/20/03 3/31/04
ATA152 | 27 ft. N male - N male low loss cable | Micro-Coax gg;%i93c-o-3149- 8/21/03 | 2/29/04
HI0034 Environmental Indicator Cole-Palmer 99760-00 10/17/03 | 10/31/04
SARO002 | Spectrum Analyzer / Receiver Hewlett-Packard 8566B 12/2/03 12/31/04

The above equipment has been calibrated and is within the manufacturer’s published limit of error. Calibration is
traceable to the National Institute of Standards & Technology(NIST) and conforms to ANSI/NCSL Z540-1-1994.
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Test 2, item A (Flat Orientation) - Peak Plot (Amplitude in dBuV/m):

Radiated Disturbance Emissions - Above 1 GHz
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Test 2, item B (Side Orientation) - Peak Plot (Amplitude in dBuV/m):
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Test 2, item C (End Orientation) - Peak Plot (Amplitude in dBuV/m):

Radiated Disturbance Emissions - Above 1 GHz

118UL EMC Test System 21 Nov 20683 14:83:49
FCC PART 15, SUBPART B
RDE 2C 1-5 GHZ VU/H
108 A3LB217
RED=VERTICAL GREEN=HORIZONTAL
TESTED BY: MARK STEELMAN
98 END
88
i 78
2 FCC CLASS B 3M|PEAK
£
4 68
)
>
3
1 58
2 FCC CLASS B| 3M (AVERAGE
43 |
‘ . wuf.f..'
| . | i L
38 ) bk Bl it ko ,w,H,v\,.l.q‘».»-'.f;.",'f:::'"‘i"‘w'."*'["h—
‘ *l_w|Mnwmhﬁ;ﬁJ@jﬂhﬁk&ﬁhﬁﬂ“”kw%ﬂw““WJ”““”“MW
ffa“"",:‘.'.‘.,"'.*,m,:.'.".‘.u‘ g il b e )
28 -
1800 5008

Frequency [MHz]



Project: 03RT10105
File: MC1324
FCC ID: H2WCASAT7T

Underwriters Laboratories, Inc.
Test Report on Electromagnetic Compatibility
Test Report: 030364A

Issued: 12/01/03

Page 21 of 39

IC: 3558A-CASATT

Test 2, All Items - Frequency Table:

Radiated Disturbance Emissions - Above 1 GHz

Test | Detector Anten.na Aptenna Measured |Measured Equip Corrected Sp_ec_ified Speg See Comment
ltem | Type* Polarity | Distance |Frequency| Value |Correction| Value Limit** Margin (#)
(A-2)| (PIQ/IA) (H/V) (m) (MHz) (dBuV) (dB/m) [(dBuV/m)|(dBuV/m) (dB)
Flat Orientation
A P H 3 1214.000 52.7 -1.7 45.0 74.0 -29.0 Restr. Band
A A H 3 1214.000 - - 34.8 54.0 -19.2 Restr. Band
A P Vv 3 1517.500 40.8 -6.0 34.8 74.0 -39.2 Restr. Band
A A Vv 3 1517.500 - - 24.6 54.0 -29.4 Restr. Band
A P H 3 1821.000 391 -4.4 34.7 74.9 -40.2
A A H 3 1821.000 - - 245 54.9 -30.4
A P \% 3 2124.500 38.3 -3.9 34.4 74.9 -40.5
A A \ 3 2124.500 - - 242 54.9 -30.7
A P V 3 2428.000 38.0 -3.2 34.8 74.9 -40.1
A A \% 3 2428.000 - - 24.6 54.9 -30.3
A P Vv 3 2731.500 39.6 -2.3 37.3 74.0 -36.7 Restr. Band
A A \Y 3 2731.500 - - 271 54.0 -26.9 Restr. Band
A P \ 3 3035.000 39.3 -1.9 37.4 74.9 -37.5
A A \Y 3 3035.000 - - 27.2 54.9 -27.7
Side Orientation
B P V 3 1214.000 53.2 -1.7 45.5 74.0 -28.5 Restr. Band
B A V 3 1214.000 - - 35.3 54.0 -18.7 Restr. Band
B P \% 3 1517.500 434 -6.0 37.4 74.0 -36.6 Restr. Band
B A \% 3 1517.500 - - 27.2 54.0 -26.8 Restr. Band
B P \ 3 1821.000| 40.9 -4.4 36.5 74.9 -38.4
B A V 3 1821.000 - - 26.3 54.9 -28.6
B P H 3 2124.500 434 -3.9 39.5 74.9 -35.4
B A H 3 2124.500 - - 29.3 54.9 -25.6
B P H 3 2428.000| 39.6 -3.2 36.4 74.9 -38.5
B A H 3 2428.000 - - 26.2 54.9 -28.7
B P H 3 2731.500 42.2 -2.3 39.9 74.0 -34.1 Restr. Band
B A H 3 2731.500 - - 29.7 54.0 -24.3 Restr. Band
B P H 3 3035.000 | 39.6 -1.9 37.7 74.9 -37.2
B A H 3 3035.000 - - 27.5 54.9 -27.4
* P =Peak, Q= Quasi-Peak, A = Average.
**  The Specified Limit is for the type measurement indicated. When Peak data is indicated, the tightest limit applicable is indicated.
***  # = See Comment Number Under This Test's Comments Section.
Sample Calculation: Corrected Value = Measured Value + Equip Correction
Sample Calculation: Equip Correction = Antenna Factor (dB/m) + Cable Loss (dB) - Amplifier Gain (dB, if used)
Comments:
Comment # Description
Restr. Band | Spurious Emission lies in Restricted Band, therefore General Limits applied.
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Test 2, All Items - Frequency Table (Cont):

Radiated Disturbance Emissions - Above 1 GHz

Test | Detector | Antenna | Antenna | Measured |Measured| Equip |Corrected|Specified| Spec See Comment
Iltem | Type* Polarity | Distance |Frequency| Value [Correction| Value Limit** Margin (#)
(A-Z)| (PIQIA) | (HIV) (m) (MHz) | (dBupV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)
End Orientation
C P \% 3 1214.000 56.4 -1.7 48.7 74.0 -25.3 Restr. Band
C A Y 3 1214.000 - - 38.5 54.0 -15.5 Restr. Band
C P H 3 1517.500 44.9 -6.0 38.9 74.0 -35.1 Restr. Band
C A H 3 1517.500 - - 28.7 54.0 -25.3 Restr. Band
C P \Y, 3 1821.000 41.3 -4.4 36.9 74.9 -38.0
C A Y 3 1821.000 - - 26.7 54.9 -28.2
C P \% 3 2124.500 443 -3.9 404 74.9 -34.5
C A \% 3 2124.500 - - 30.2 54.9 -24.7
C P \Y, 3 2428.000 39.2 -3.2 36.0 74.9 -38.9
C A Vv 3 2428.000 - - 25.8 54.9 -29.1
C P \% 3 2731.500 415 -2.3 39.2 74.0 -34.8 Restr. Band
C A \% 3 2731.500 - - 29.0 54.0 -25.0 Restr. Band
C P \Y, 3 3035.000 41.6 -1.9 39.7 74.9 -35.2
C A Vv 3 3035.000 - - 29.5 54.9 -25.4
* P =Peak, Q= Quasi-Peak, A = Average.
**  The Specified Limit is for the type measurement indicated. When Peak data is indicated, the tightest limit applicable is indicated.
***  # = See Comment Number Under This Test's Comments Section.
Sample Calculation: Corrected Value = Measured Value + Equip Correction
Sample Calculation: Equip Correction = Antenna Factor (dB/m) + Cable Loss (dB) - Amplifier Gain (dB, if used)
Comments:
Comment # Description
Restr. Band | Spurious Emission lies in Restricted Band, therefore General Limits applied.
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Test 3: Radiated Disturbance Emissions - Peak-to-Average Ratio

Test Requirement: 47 CFR Part 15, Subpart C
Canada RSS 210, Issue 5, Amendment

Test Specification: 47 CFR Part 15, Subpart C, Section 15.231
Canada RSS 210, Issue 5, Amendment, Section 6.1.1(e)

Test Procedure:

The test was performed in accordance with the Test Requirement and Specification and configured as noted
in the Test Setup. The EUT was placed inside the anechoic chamber on connected to the proper power supply
source. A peak measurement was first made by scanning the entire test frequency range and maximizing the EUT
emissions by rotating the EUT and raising the antenna height from 1 to 4 meters above the ground reference plane.

The measurement spectrum analyzer is centered on the EUT’s transmit frequency and span is reduced to 0 Hz to
obtain a time domain measurement. The period of one complete transmit cycle is recorded. Next each button on
the transmitter is depressed in sequence to determine which button produces the largest duty cycle. The duration
of each pulse in the cycle is recorded and the percentage of time the EUT is transmitting is calculated.

No limit is expressed in Section 15.231 for this test, however the result of this test is used to calculate average values
for the remaining measurements.

Test Deviations:

None
Test Setup: Only the following ports were tested. See EUT Information for details.
Test Item Port # Port Name EUT Operation Mode EUT Configuration Power Interface

A 0 Enclosure 1 1 1
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Test 3 - Results: Radiated Disturbance Emissions - Peak-to-Average Ratio

Test Results Summary:

Test Test Humidity Temperature | Pressure Pass/Fail Date Comment
ltem Location (%) (°C) (kPa) (P/F) Completed #
A A 39 23.5 100.1 P 11/24/03
The EUT was considered to Pass the Requirements.
Comments:
Comment # Description
Test Equipment Used:
Equipment Description Manufacturer Model Number | Last Cal. | Next Cal.
ID
SAR002 | Spectrum Analyzer / Receiver Hewlett-Packard 8566B 12/2/03 12/31/04
HI0034 Environmental Indicator Cole-Palmer 99760-00 10/17/03 | 10/31/04

The above equipment has been calibrated and is within the manufacturer’'s published limit of error. Calibration is
traceable to the National Institute of Standards & Technology(NIST) and conforms to ANSI/NCSL Z540-1-1994.
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Test 3, Duration - One Cycle:

Radiated Disturbance Emissions — Peak-to-Average Ratio
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One complete cycle is 28.00 ms.
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Test 3, Duration - Short Pulse:

Radiated Disturbance Emissions — Peak-to-Average Ratio
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One short transmission is 340 pus. Note: Plotter does not print symbol ‘.
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Test 3, Duration - Long Pulse:

Radiated Disturbance Emissions — Peak-to-Average Ratio
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Test 3, All Items - Discrete Data:

Radiated Disturbance Emissions - Peak-to-Average Ratio

Test Name of Pulse Number of Duration of Each | Total ON Time for
See Comment
Item (short, long, Pulses Pulse Pulse Type (#)
(A-Z2) header, etc) (#) (ms) (Number x duration)
A Short 8 0.34 2.72
A Long 9 0.66 5.94
Total QN Time per 8.66
period (ms)
Total Cycle Time 28.0
(ms)
Duty Cycle (fraction) 0.309
Duty Cycle (dB) -10.2

* Or 100 milliseconds, whichever is less
Peak-to-Average Ratio = 20 * log (Duty Cycle)
# = See Comment Number Under The Preceeding Test Comments Section.
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Test 4: Radiated Disturbance Emissions - Occupied Bandwidth

Test Requirement: 47 CFR Part 15, Subpart C
Canada RSS 210, Issue 5, Amendment

Test Specification: 47 CFR Part 15, Subpart C, Section 15.231
Canada RSS 210, Issue 5, Amendment, Section 6.1.1(e)

Test Procedure:

This testing was performed as a benchtop measurement. A calibrated spectrum analyzer was equipment with a rod
or handheld loop antenna to capture the signal. A conducted measurement cannot be performed because the
antenna is not detachable.

ECC

The spectrum analyzer Resolution Bandwidth is set to 3% to 5% of the required bandwidth. The spectrum analyzer
video bandwidth is set to approximately 10 times the resolution bandwidth. A plot of the spectrum analyzer display
screen is produced with marker points displaying the center frequency and the left and right side points that are 20 dB
below the field strength at the center frequency.

Canada

The spectrum analyzer Resolution Bandwidth is then set to 1% to 3% of the actual bandwidth. The spectrum analyzer
video bandwidth is set to approximately 10 times the resolution bandwidth. A plot of the spectrum analyzer display
screen is produced with marker points displaying the center frequency and the left and right side points that are 20 dB
below the original peak power center frequency.

Occupied Bandwidth Limit - Manually Operated Transmitter FCC Section 15.231
and Canada RSS-210 Section 6.1.1(e)

Transmit Frequency Bandwidth Limit
(MHz) (% of fundamental)
70 to 900 .25%
Above 900 50%
Test Deviations:
None
Test Setup: Only the following ports were tested. See EUT Information for details.
Test Item Port # Port Name EUT Operation Mode EUT Configuration | Power Interface

A 0 Enclosure 1 1 1




Project: 03RT10105
File: MC1324
FCC ID: H2WCASAT7T

Underwriters Laboratories, Inc.
Test Report on Electromagnetic Compatibility
Test Report: 030364A

Issued: 12/01/03
Page 30 of 39
IC: 3558A-CASATT

Test 4 - Results:

Test Results Summary:

Radiated Disturbance Emissions - Occupied Bandwidth

Test Test Humidity Temperature Pressure Pass/Fail Date Comment
ltem Location (%) (°C) (kPa) (P/F) Completed #
A A 39 23.5 100.1 P 11/24/03
The EUT was considered to Pass the Requirements.
Comments:
Comment # Description
Test Equipment Used:
Equipment Description Manufacturer Model Number | Last Cal. | Next Cal.
ID
SARO002 | Spectrum Analyzer / Receiver Hewlett-Packard 8566B 12/2/03 12/31/04
HI0034 Environmental Indicator Cole-Palmer 99760-00 10/17/03 | 10/31/04

The above equipment has been calibrated and is within the manufacturer’s published limit of error. Calibration is
traceable to the National Institute of Standards & Technology(NIST) and conforms to ANSI/NCSL Z540-1-1994.
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Test 4, Occupied Bandwidth - FCC:

Center Frequency MKR 303.495 § MHz
REF 127 .2 dB V ATTEN 12 dB + 2@ dB8 9@.10 dB V
12 dB/ *
/]
MARKER /’I/ \\\
393|495 |5 MHz
el 1o d8 v | /| N
2 1 1
./"Y'""T L
| I
CENTER 3@3.498 MHz SPAN 520 kHz
RES BW 3@ kHz (1) VBW 388 kHz SWP 28 .2 msec
Occupied Bandwidth REF 187.0 dB V ATIEN 1@ dB + 22 dB MR z?géiBKHz
12 dB/ *
MARKER I/ \
oL 12115 khz
7@ .1 30 dE /’/ '\\
d3 Vv // |
Mr R
e T
1
CENTER 3033.4889 Mtz l SPAN 527 kHz
RES BW 3¢ kHz (1) VBW 302 k+z SWP 20 .8 mscc
Test Center Occupied Bandwidth Maxgwum P.ermltted .
. o andwidth Pass/Fail See Comment
Iltem | Frequency | Bandwidth | (% of Center o *
AZ)|  (MHz) (MHz) | Frequency) | (7 of Center (P/F) (#)
Frequency)
A 303.4955 0.1215 0.04% 0.25% P

*

# = See Comment Number Under This Test's Comments Section.
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Test 4, Occupied Bandwidth - Canada:

MKR 3@3.58@ 32 MHz
Center Frequency AEF 1@7.9 dB V ATTEN 10 dB + 28 dB 75.9@ dB V
17 dB/
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CENTFER 323.49% £ Mdz ZRPAN BZ .2 kHz
RES BW 302 Hz (i) VBW =2 kHz SWP 3.75 sec

. . Maximum Permitted
Test| Center | Occupied | Bandwidth Bandwidth Pass/Fail See Comment
Iltem | Frequency | Bandwidth | (% of Center o *
(A-2) (MHz) (MHz) Frequency) (% of Center (P/F) #)
Frequency)
A 303.499 0.01435 0.0047% 0.25% P

*

# = See Comment Number Under This Test's Comments Section.
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Test 5: Radiated Disturbance Emissions — Holdover Time

Test Requirement: 47 CFR Part 15, Subpart C
Canada RSS 210, Issue 5, Amendment

Test Specification: 47 CFR Part 15, Subpart C, Section 15.231
Canada RSS 210, Issue 5, Amendment, Section 6.1.1(e)

Test Procedure:

This testing was performed as a benchtop measurement. A calibrated spectrum analyzer was equipment with a rod
or handheld loop antenna to capture the signal. A conducted measurement cannot be performed because the
antenna is not detachable.

The spectrum analyzer Frequency Span is set to zero. The spectrum analyzer Resolution and Video bandwidths are

set to easily view the on/off transitions. The sweep time is set appropriate for the durations recorded.

Occupied Bandwidth Limit - Manually Operated Transmitter FCC Section 15.231
and Canada RSS-210 Section 6.1.1(e)

Transmission Type Maximum Transmission Time
(Description) (seconds)
Manually activated Transmission 5 (after releasing button)
Automatically activated Transmission 5
Test Deviations:
None
Test Setup: Only the following ports were tested. See EUT Information for details.
Test Item Port # Port Name EUT Operation Mode EUT Configuration | Power Interface

A 0 Enclosure 1 1 1
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Test 5 - Results: Radiated Disturbance Emissions — Holdover Time

Test Results Summary:

Test Test Humidity Temperature | Pressure Pass/Fail Date Comment
ltem Location (%) (°C) (kPa) (P/F) Completed #
A A 34 23 100 P 2/2/05 1-3

The EUT was considered to Pass the Requirements.

Comments:
Comment # Description

1 Holdover time of manually activated transmission of “Safe Exit” mode is 5.000 second. This complies
with the limit of 5 seconds in 15.231(a)(1) and RSS-210 Section 6.1.1.

> Transmission time of automatically activated transmission of “Safe Exit” mode is 4.900 seconds. This
complies with the limit of 5 seconds in 15.231(a)(2) and RSS-210 Section 6.1.1.

3 All other buttons cease transmission at 880 ms or less after depressing button. Worst-case
transmission time plot is presented

Test Equipment Used:

Equipment Description Manufacturer Model Number | Last Cal. | Next Cal.
ID
HI0034 Environmental Indicator Cole-Palmer 99760-00 10/14/04 | 10/31/05
SARO001 Spectrum Analyzer / Receiver Hewlett-Packard 8572A 2/2/04 2/28/05

The above equipment has been calibrated and is within the manufacturer’s published limit of error. Calibration is
traceable to the National Institute of Standards & Technology(NIST) and conforms to ANSI/NCSL Z540-1-1994.
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Test 5, Holdover Time:

Manually Activated Transmission per 15.231(a)(1):

Holdover Time — Safe Exit Mode

MKR 5.00892 sec
REF 89.1 dB V ATTEN 10 dB -6 .40 dB
1@ dB/
ReLEMsE K
BurToln
MARKER AUTOMATI CALLY | ACTIVATED
5.000 sec 1 TRANCmI Esion  [Seam® |oes”
-804 dB (HurATIn) se€ wWexT PLpT)
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Deny | FRomM
MANVAL RELEASE

CENTER 323.580 200 MHz

SPAN @ Hz
RES BW 100 kHz (i) VBW 18 kHz SWP 58.8 sec
Automatically Activated Transmission per 15.231(a)(2):
MKR 4.9280 sec
REF 89.1 dB V ATTEN 12 dB -60.4@ dB
1@ dB/
BEAIN)
AUTDMATIC
ANEM LSS oNY
MARKER ™®
4.500 glec
-60 /40 dB
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Test 5, Holdover Time (Other Buttons):

Note for all button transmissions other than “Safe Exit” mode. Begin of transmission coincides with button press (left
marker on plot). Transmission time is independent of the duration of time that the button is held down. All buttons were
examined. Longest transmission holdover time measured is presented below.

Light Button = 880 ms.

U GHT
MKR 880 .0 msec
|C7 J.2 dBm ATTEN 19 dB -+ 2@ dB -51.20 dB
10 dB/
MARKER NnnnanrnnoanECRRnnon AnnnAanAN
880 | @ msHH
-51 |22 dJff
My ko St A A
CENTER 2823 .500 2808 MHz SFPAN @ Hz

PES BW 108 <kHz (1) VEBW 1 MHZ SWP 2.2 sec
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Test 6: Radiated Disturbance Emissions - Restricted Bands

Test Requirement: 47 CFR Part 15, Subpart C
Canada RSS 210, Issue 5, Amendment

Test Specification: 47 CFR Part 15, Subpart C, Section 15.205
Canada RSS 210, Issue 5, Amendment, Section 6.2.2(t1)

Test Procedure:

The EUT is verified to produce only spurious emissions in the bands listed below. Where spurious emissions exist
they must comply with the general limits from 47 CFR Part 15, Section 15.209.

Results from measurements are examined to ensure that no spurious emission in a restricted band (below) exceeds
the general limits in Section 15.209. The restricted bands from Section 15.205 are:

MHz MHz MHz GHz
0.090-0.110 16.42 - 16.423 608 - 614 45-5.15
0.495-0.505 16.69475 - 16.69525 960 - 1240 5.35-5.46

2.1735 - 2.1905 16.80425 - 16.80475 1300 - 1427 7.25-7.75
4.125-4.128 25.5-25.67 1435 - 1626.5 8.025-8.5
417725 -417775 37.5-38.25 1645.5 - 1646.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1660 - 1710 9.3-95
6.215-6.218 74.8-75.2 1718.8 - 1722.2 10.6-12.7
6.26775 - 6.26825 108 - 121.94 2200 - 2300 13.25-134
6.31175-6.31225 123 -138 2310 - 2390 14.47 -14.5
8.291-8.294 149.9 - 150.05 2483.5 - 2500 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2655 - 2900 17.7-214
8.37625 - 8.38675 156.7 - 156.9 3260 - 3267 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3332 -3339 23.6-24.0
12.29 - 12.293 127.72 - 16717 3345.8 - 3358 31.2-31.8
12.51975 - 12.52025 240 - 285 3600 - 4400 36.43 - 36.5
12.57675 - 12.57725 332-335.4 Above 38.6
13.36 - 13.41 399.9-410

All spurious emissions, including harmonics falling within restricted bands were observed to meet the general limits of

15.209.

Test Results Summary:

From Test 1 and Test 2 results, this device meets the general limits for all spurious emissions within restricted bands.

The transmit frequency, 303.5 MHz, does not fall within a restricted band.
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Measurement Uncertainty Statement

Expanded Estimate
Test of Uncertainty Units
(k =2, for 95% of a normal distribution)

Radiated Disturbance Emissions:

e 3 and 10 meter measurement +/-3.8dB Volts/meter

distances

« 1 meter measurement distance +/-2.3dB Volts/meter
Conducted Disturbance Emissions +/- 3.4 dB Volts
(9 kHz — 30 MHz):
Electrostatic Discharge +-22% Volts
Radiated RF Immunity (Chamber): +/- 2.7 dB Volts/meter
Electrical Fast Transients/Bursts Immunity +-4.6 % Volts
Surge Immunity +/-4.6 % Volts
Conducted RF Immunity +/- 2.8 dB Volts
Power Frequency Magnetic Field Immunity +/-13.6 % Amps/meter
Voltage Dips and Short Interrupts +-4.2 % Volts
Radiated RF Immunity (Tri-plate) +/-3.2% Volts/meter
Disturbance Power (30 — 300 MHz) +/-3.5% Volts

CISPR 16-4:2000 Statement

The UL-RTP estimate of expanded measurement uncertainty listed above for Conducted Disturbance (+/- 3.4 dB),
Disturbance Power (+/- 3.5 dB), and Radiated Disturbance (+/-3.8 dB) are less than the Values of U, as listed in Table
1 of CISPR 16-4. Therefore:

- Compliance is deemed to occur if no measured disturbance reported exceeds the disturbance limits.
- Non-compliance is deemed to occur if any measured disturbance reported exceeds the disturbance limits.



