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1 DM3730/AM3703 Torpedo + Wireless SOM Radiated Emissions
Scan

The DM3730/AM3703 Torpedo + Wireless SOM passes the United States of America Federal
Communications Commission (FCC) Class B digital device threshold levels. It also passes the
Industry Canada (IC) receiver spurious emission limits. This does not guarantee FCC/IC
validation for end-product designs; final testing and passage is the responsibility of the customer.

2 Test Setup

The following configuration of the DM3730/AM3703 Torpedo + Wireless SOM was scanned for
unintentional radiated emissions:

m  SOMDMS3730-30-2780AKCR (commercial temperature)

The test results were obtained by running the DM3730/AM3703 Torpedo + Wireless SOM on a
standard Torpedo Launcher 3 Baseboard included in the Zoom DM3730 Torpedo Development
Kit. The baseboard was powered by the standard kit 5V power supply; no other cables were
connected to the kit during the test. The unit under test used software that looped through the
RAM and NAND flash interfaces.

The tests were conducted at the Northwest EMC* test facility. All scans were done in a calibrated
anechoic chamber.

3 Test Results

Table 3.1 below lists the known frequencies generated on the DM3730/AM3703
Torpedo + Wireless SOM with the functional test code running.

Table 3.1: Frequencies Generated while Running Functional Test Code

Source Frequency

DPLL1 600 MHz

DPLL3 200 MHz

DPLL4 864 MHz

DPLL5 120 MHz

LPDDR interface 200 MHz (400 MHz actual)
GPMC bus 200 MHz (internal frequency)
System oscillator 26 MHz

! http://www.nwemc.com/
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3.1 30 MHz to 1 GHz Scan

Test Specifications | Class B Test Method |
FCC 15.109(g) (CISPR 22:1997):2011 ANSI C63.4:2003

Run#| 3 | TestDistance(m)] 10 | AntennaHeight(s) 1, 15, 2, 2.5 3(m) | Results] Pass
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Figure 3.1: RE Scan Class B Test Results—Evaluation

4 FCC/IC Radiated Emissions Report
Appendix A contains the radiated emissions report from the FCC/IC certification filing completed
by Logic PD. This document provides additional frequency scans and test cases of the
DM3730/AM3703 Torpedo + Wireless SOM in a continuous receive mode.

) Summary
This radiated emissions scan provides a baseline for the performance of the DM3730/AM3703

Torpedo + Wireless SOM alone. Radiated emissions testing of a final product designed around
the DM3730/AM3703 Torpedo + Wireless SOM is the responsibility of the developer.

PN 1022851A Logic PD, Inc. All Rights Reserved.




Appendix A: FCC/IC Radiated Emissions Report

LS Research, LLC

W66 N220 Commerce Court e Cedarburg, Wl 53012 e USA
Phone: 262.375.4400 e Fax: 262.375.4248
www.Isr.com

ENGINEERING TEST REPORT # TR 312142 D C-1489 FCCIC RX
LSR Job #: C-1489

Compliance Testing of:
Logic PD 37x Torpedo + Wireless SOM

Test Date(s):
February 23" to July 18™ 2012

Prepared For:

Logic PD

411 Washington Ave N. Suite 400
Minneapolis, MN 55401

This Test Report is issued under the Authority of:
Khairul Aidi Zainal, Senior EMC Engineer

o] i 0
Signature:-%"_ij;f'j_ﬂ‘j' Date:8/6/2012
Test Report Reviewed by: Tom Smith Project Engineer:
Khairul Aidi Zainal, Senior EMC Engineer
S . i 10
S foHenn /(‘3?::7?% - Signature:-%.ﬁ;fjj_f-‘ Date:8/6/2012

Signature:
Date: 8/6/2012

This Test Report may not be reproduced, except in full, without written approval of LS Research, LLC.
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Appendix A: FCC/IC Radiated Emissions Report



TABLE OF CONTENTS (page 1 of 2)

EXHIBIT 1. INTRODUCTION 3
1.1 Scope 3
1.2 Normative References 3
1.3 LS Research, LLC Test Facility 4
1.4 Location of Testing 4
1.5 Test Equipment Utilized 4
EXHIBIT 2. PERFORMANCE ASSESSMENT 5
2.1 Client Information 5
2.2 Equipment Under Test (EUT) Information 5
2.3 Associated Antenna Description 5
24 EUT’s Technical Specifications 6
2.5 Product Description 6
EXHIBIT 3. EUT OPERATING CONDITIONS & CONFIGURATIONS
DURING TESTS 7
3.1 Climate Test Conditions 7
3.2 Applicability & Summary of EMC Emission Test Results 7
3.3 Modifications Incorporated in the EUT for Compliance Purposes 7
3.4 Deviations & Exclusions from Test Specifications 7
EXHIBIT 4. DECLARATION OF CONFORMITY 8
EXHIBIT 5. RADIATED EMISSIONS TEST 9
5.1 Test Setup
5.2 Test Setup Photo(s)-Radiated Emissions Test
5.3 Test Procedure
54 Test Equipment Utilized
5.5 Test Result
5.6 Calculation of Radiated Emission limits
5.7 Data Chart- Radiated emissions test
5.8 Screen Captures-Radiated Emissions Testing
EXHIBIT 6. CONDUCTED EMISSIONS TEST, AC POWER LINE: 15.107 20
6.1 Test Setup
6.2 Test Procedure
6.3 Test Equipment List
6.4 Test Result
6.5 FCC Limits of Conducted Emissions at the AC Mains Ports
6.6 Conducted Emissions - Test Data Chart
6.7 Test Setup Photo(s)-Conducted Emissions Test
6.8 Screen Captures-Conducted Emissions Test
APPENDIX A TEST EQUIPMENT LIST 25
APPENDIX B TEST STANDARDS 26
APPENDIX C UNCERTAINTY STATEMENT 27

Prepared For: Logic PD Model #: SOMDM3730-30-2780AKCR-B

LS Research, LLC

EUT: 37x Torpedo + Wireless SOM | Serial #: Refer to table in section 2.2

Template: 15.109 Class B

Report #: TR 312142 D Customer FCC ID #: YKP1021149

Page 2 of 27




EXHIBIT 1. INTRODUCTION

11 SCOPE

References: RSS-GEN
CFR 47 15.109

Title: General Requirements and Information for the Certification
of Radiocommunication Equipment

Purpose of Test: To gain IC and FCC Certification Authorization for a Digital
Device operated in Receive Mode

Test Procedures: Both conducted and radiated emissions measurements

were conducted in accordance with American National
Standards Institute ANSI C63.4 — American National
Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic
Equipment in the Range of 9 kHz to 40 GHz.
Environmental Classification: e Commercial, Industrial or Business

e Residential

1.2 NORMATIVE REFERENCES

Publication Title

Spectrum Management and Telecommunications
RSS-Gen lssue 3, 2010 Radio Standards Specification
CFR 47 Part 15, 2012 Radio Frequency devices
American National Standard for Methods of
Measurement of Radio-Noise Emissions from
Low-Voltage Electrical and Electronic Equipment
in the Range of 9 kHz to 40 GHz.
Specification for radio disturbance and immunity
CISPR 16-1-1 measuring apparatus and methods.
Part 1-1: Measuring Apparatus.

ANSI C63.4, 2003
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13 LS Research, LLC TEST FACILITY

LS Research, LLC is accredited by A2LA (American Association for Laboratory Accreditation) to
conform to ISO/IEC 17025, 2005 “General Requirements for the Competence of Calibration and
Testing Laboratories”.

LS Research, LLC’s scope of accreditation includes all test methods listed herein, unless otherwise
noted.

1.4 LOCATION OF TESTING

All testing was performed at LS Research, LLC, W66 N220 Commerce Court, Cedarburg,
Wisconsin, 53012 USA, utilizing the facilities listed below, unless otherwise noted.

List of Facilities Located at LS Research, LLC:
e Compact Chamber

e Semi-Anechoic Chamber
¢ Open Area Test Site (OATS)

15 TEST EQUIPMENT UTILIZED

A complete list of equipment utilized in testing is provided in Appendix A of this test report.
Calibration dates are indicated in Appendix A. All test equipment is calibrated in accordance with
A2LA standards.
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EXHIBIT 2. PERFORMANCE ASSESSMENT

2.1 CLIENT INFORMATION

Manufacturer Name:

Logic PD

Address:

411 Washington Ave N. Suite 4, Minneapolis, MN 55401

Contact Name:

Joe Charboneau

2.2 EQUIPMENT UNDER TEST (EUT) INFORMATION

The following information has been supplied by the applicant.

Product Name:

37x Torpedo + Wireless SOM

Model Number:

SOMDM3730-30-2780AKCR-B

Serial Number:

2012M00619/2012M01222 (Radiated)
2012M00625/2012M01201 (Radiated)
2411M00976/4511M01290 (Radiated)
4511M01221(Radiated)

2.3 ASSOCIATED ANTENNA DESCRIPTION

The antenna associated with the EUT is a dual band isolated Magnetic dipole (IMD) with gains:
1. 2.5dBi peak between 2.39 to 2.49 GHz.
2. 3.5dBi peak between 4.9 to 5.9 GHz.
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2.4 EUT'S TECHNICAL SPECIFICATIONS

Additional Information:

Frequency Range (in MHz) 2402MHz to 2480MHz
2412MHz to 2462MHz
5180MHz to 5240MHz
5745MHz to 5825MHz

Operating Voltage 120 VAC

Receiver Sensitivity -70dBm

Highest Frequency on Board 2 GHz

Receiver Spurious (worst case) at 3m | 50.6dBuV/m at 13750MHz
measurement distance.

Microprocessor Model # (if applicable) | DM3730 (Texas Instrument), WL1283
(Texas Instrument)

EUT will be operated under FCC IC: RSS-GEN

part(s) and IC Rule FCC: CFR 47 part 15
Portable/Mobile X] Portable [ ] Mobile
Modular Filing <] Yes [ ] No

2.5 PRODUCT DESCRIPTION

The 37x Torpedo + wireless SOM is an ultra-compact off-the-shelf solution for applications in
markets where network connectivity is required and space is a premium. The product is used by
OEM integrators to gain access to 802.11 a/b/g/n, Bluetooth, and GPS capabilities.
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EXHIBIT 3. EUT OPERATING CONDITIONS & CONFIGURATIONS DURING TESTS

3.1 CLIMATE TEST CONDITIONS

Temperature: 70° to 71° Fahrenheit
Humidity: 30% to 34%
Pressure: 728mmHg to 749mmHg

3.2 APPLICABILITY & SUMMARY OF EMC EMISSION TEST RESULTS

: Compliance
RSS Paragraph Test Requirements (yes/no)
7.2.2 Power Line Conducted Emissions Measurements Yes
6 Un-Intentional Radiated Emissions Yes
CFR 47 Part 15 section Test Requirements G pEEE
(yes/no)
107 Power Line Conducted Emissions Measurements Yes
109 Un-Intentional Radiated Emissions Yes

3.3 MODIFICATIONS INCORPORATED IN THE EUT FOR COMPLIANCE PURPOSES

X] None

[ ] Yes (explain below)

3.4 DEVIATIONS & EXCLUSIONS FROM TEST SPECIFICATIONS

X] None

[] Yes (explain below)
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EXHIBIT 4. DECLARATION OF CONFORMITY

The EUT was found to MEET the requirements as described within the specification of Industry
Canada RSS-Gen and RSS-210 for non-intentional radiators.

If some emissions are seen to be within 3 dB of their respective limits:

As these levels are within the tolerances of the test equipment and site employed, there is a
possibility that this unit, or a similar unit selected out of production may not meet the required limit
specification if tested by another agency.

LS Research, LLC certifies that the data contained herein was taken under conditions that meet or
exceed the requirements of the test specifications. The results in this Test Report apply only to the
item(s) tested on the above-specified dates. Any modifications made to the EUT subsequent to the
indicated test date(s) will invalidate the data herein, and void this certification.
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EXHIBIT 5. RADIATED EMISSIONS TEST

51 Test Setup
The test setup was assembled in accordance with Title 47, CFR FCC Part 15, RSS GEN and ANSI

C63.4. The EUT was placed on an 80cm high non-conductive pedestal, centered on a flush
mounted 2-meter diameter turntable inside a 3 meter Semi-Anechoic, FCC listed Chamber. The
EUT was operated in continuously transmitting modulated mode using power as provided by the AC
mains.

The applicable limits apply at a 3 meter distance. Measurements above 4 GHz were performed at a
1.0 meter separation distance. The calculations to determine these limits are detailed in the
following pages. Please refer to Appendix A for a complete list of test equipment.
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5.2 Test Setup Photo(s) — Radiated Emissions Test
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5.3 Test Procedure

Radiated RF measurements were performed on the EUT in a 3 meter Semi-Anechoic, FCC listed
Chamber. The frequency range from 30 MHz to 25000 MHz was scanned and investigated. The
radiated RF emission levels were manually noted at the various fixed degree settings of azimuth on
the turntable and antenna height. The EUT was placed on a non-conductive pedestal in the 3
meter Semi-Anechoic Chamber, with the antenna mast placed such that the antenna was 3 meters
from the EUT. A Biconical Antenna was used to measure emissions from 30 MHz to 300 MHz, and
a Log Periodic Antenna was used to measure emissions from 300 MHz to 1000 MHz. A Double-
Ridged Waveguide Horn Antenna was used from 1 GHz to 18 GHz. From 18 GHz to 40 GHz, the
EUT was measured using a standard gain Horn Antenna and pre-amplifier.

In the frequency range of 30 MHz to 4 GHz, the maximum radiated RF emissions were found by
raising and lowering the antenna between 1 and 4 meters in height while for the range of 4 GHz to
25 GHz the antenna was raised and lowered between 1 and 1.8 meters in height. In addition, the
polarity of the antenna was switched between horizontal and vertical polarity.

The EUT was positioned it its normal operation orientation for the duration of the test.

5.4 Test Equipment Utilized

A list of the test equipment and antennas utilized for the Radiated Emissions test can be found in
Appendix A. This list includes calibration information and equipment descriptions. All equipment is
calibrated and used according to the operation manuals supplied by the manufacturers. All
calibrations of the antennas used were performed at an IEC/ISO 17025 accredited calibration
laboratory, traceable to the Sl standard. In addition, the Connecting Cables were measured for
losses using a calibrated Signal Generator and an EMI Receiver. The resulting correction factors
and the cable loss factors from these calibrations were entered into the EMI Receiver database. As
a result, the data taken from the EMI Receiver accounts for the antenna correction factor as well as
cable loss or other corrections, and can therefore be entered into the database as a corrected
meter reading. The EMI Receiver was operated with resolution bandwidths as prescribed in ANSI
C63.4.

5.5 Test Results

The EUT was found to MEET the Radiated Emissions requirements of Canada RSS GEN, RSS-
210 and CFR 47 Part 15 sections 109. The frequencies with significant RF signal strength were
recorded and plotted as shown in the Data Charts and Graphs.
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5.6  CALCULATION OF RADIATED EMISSIONS LIMITS

The following table depicts the Class B limits for an unintentional radiator. These limits are obtained from RSS-
Gen Section 6, Table 1, for radiated emissions measurements.

Frequency 3 m Limit 3 m Limit 1 m Limit
(MHz) pv/m (dBuV/m) (dBpV/m)
30-88 100 40.0 -
88-216 150 43.5

216-960 200 46.0 -

960-24,000 500 54.0 63.5

Sample conversion from field strength uV/m to dBuV/im:
dBuV/m =20 log 10 (100)
=40 dBuV/m (from 30-88 MHz)

For measurements made at 1.0 meter, a 9.5 dB correction has been invoked.

960 MHz to 10,000 MHz
500uV/m or 54.0 dB/uV/m at 3 meters
54.0 + 9.5 =63.5 dB/uV/m at 1 meter

For measurements made at 0.3 meter, a 20 dB correction has been invoked.

960 MHz to 10,000 MHz
500uV/m or 54.0 dB/uV/m at 3 meters
54.0 + 20 = 74 dB/uV/m at 0.3 meters
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5.7 DATA CHART — RADIATED EMISSIONS TEST

Manufacturer:

Logic PD

Date(s) of Test:

Project Engineer:

Khairul Aidi Zainal

Test Engineer(s):

Khairul Aidi Zainal, Mike Hintzke, Peter Feilen.

Voltage:

120 VAC

Operation Mode:

continuous receive

Environmental
Conditions in the Lab:

Temperature: 71°F
Relative Humidity: 52 %

EUT Power:

X | Single Phase 120 VAC

3 Phase

VAC

Battery

Other:

EUT Placement:

X 80cm non-conductive table

10cm Spacers

EUT Test Location:

FCC Listed Chamber

3 Meter Semi-Anechoic

3/10m OATS

Measurements:

Pre-Compliance

Preliminary

Final

Detectors Used:

X Peak

Quasi-Peak

X

Average

The following

table depicts the level of significant spurious radiated RF emissions found:

Frequency . Azimuth Pea.k QUEs] l-:’eak Aver?ge Limit . Antenna EUT
(MHz) Height (m) (degree) Reading Reading Reading (dBpV/m) Margin (dB) Polarity orientation
(dBuv/m) | (dBpV/m) | (dBuV/m)
1118.1 1.00 1.41 36.6 N/A 29.5 54.0 24.5 \ SIDE
1170.3 1.36 0 37.0 N/A 30.6 54.0 23.4 H SIDE
1222.0 1.00 2.37 35.7 N/A 27.9 54.0 26.1 \2 SIDE
1222.0 1.30 17 35.9 N/A 27.3 54.0 26.7 H SIDE
1117.0 1.05 335 37.5 N/A 31.5 54.0 22.5 \2 SIDE
1170.0 1.35 8 38.2 N/A 32.8 54.0 21.2 H SIDE
2650.1 1.05 54 40.7 N/A 36.1 54.0 17.9 H SIDE
1169.8 1.05 149 36.5 N/A 31.4 54.0 22.6 \ SIDE
520.0 1.64 193 43 41.6 40.6 46.0 4.4 H VERT
520.0 1.02 73 39.3 37.1 35.5 46.0 8.9 Vv VERT
520.0 1.00 254 42.1 40.9 39.9 46.0 5.1 Vv SIDE
520.0 1.80 131 40.9 39.0 37.3 46.0 7.0 H SIDE
520.0 1.66 11 44.5 43.3 42.4 46.0 2.7 H FLAT
520.0 1.37 89 38.3 35.7 33.9 46.0 10.3 \ FLAT
101.5 1.00 160 29.9 24.1 12.4 43.0 18.9 V FLAT
182.0 1.08 0 31.5 29.1 26.8 43.0 13.9 H FLAT
93.9 1.00 153 33.1 28.2 13.1 43.0 14.8 Vv FLAT
383.5 1.00 [¢] 34.8 33.1 20.2 46.0 12.9 H VERT
383.9 1.15 109 36.3 32.1 19.0 46.0 13.9 Vv VERT
489.2 1.99 0 35.4 30.8 23.1 46.0 15.2 H SIDE
572.0 1.06 248 36.2 33.1 28.2 46.0 12.9 \ FLAT
520.0 1.00 320 37.4 34.6 30.7 46.0 11.4 \ FLAT
97.3 1.00 251 32.7 28.9 24.2 43.0 14.1 \4 FLAT
97.3 1.30 222 30.8 27.8 25.3 43.0 15.2 \ SIDE
182.0 1.00 170 32.5 30.0 26.2 43.0 13.0 H SIDE
51.3 1.00 0 29.0 24.0 13.5 40.0 16.0 \2 VERT
97.3 1.20 80.0 30.5 27.7 23.0 43.0 15.3 \ VERT
97.3 2.12 343.0 31.0 25.5 16.6 43.0 17.5 H SIDE
50.8 1.00 o] 30.4 24.7 14.1 40.0 15.3 \ SIDE
50.6 1.06 56.0 30.1 25.0 14.4 40.0 15.0 \2 FLAT
520.0 1.62 12 45.5 44.3 43.0 46.0 1.7 H FLAT
520.0 1.00 289 37.6 35.4 32.1 46.0 10.6 \ FLAT
520.0 1.00 237 43.5 42.2 40.6 46.0 3.8 \2 SIDE
520.0 1.00 228 43.9 42.6 41 46.0 3.4 H SIDE
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(Data continued)

5745.00 H F 1.04 141 52.9 49.7 63.5 13.8
8617.50 \ \ 1.09 338 54.4 49.2 63.5 14.3
14362.50 H F 1.00 137 60.9 58.6 63.5 4.9
5785.00 H F 1.05 147 52.8 49.6 63.5 13.9
8677.50 Vv Vv 1.07 335 55.5 51.1 63.5 12.5
14462.50 H F 1.00 135 60.4 58.0 63.5 5.5
5825.00 H F 1.08 138 54.0 50.5 63.5 13.0
8737.50 H \Y 1.00 296 53.5 48.9 63.5 14.7
14562.50 H F 1.00 143 60.2 56.8 63.5 6.7
Frequency Azimuth Peak Average Average Antenna EUT
Height (m) Reading Reading Limit Margin (dB) . . . Channel

(MHz) (degree) (dBuV/m) | (dBuv/m) | (dBuv/m) Polarity | orientation
4800.4 1.33 315 51.21 41.63 54.0 12.4 v Y 0
4800.4 1.06 223 49.98 39.44 54.0 14.6 H v 0
4801.4 1.04 198 50.89 41.32 54.0 12.7 H S 0
4801.7 134 104 50.06 38.99 54.0 15.0 v S 0
4801.4 1.09 115 51.81 42.67 54.0 11.3 H F 0
4801.3 1.08 60 50.22 38.32 54.0 15.7 v F 0
4876.3 1.00 328 48.25 39.48 54.0 14.5 H Y 19
4876.1 1.43 309 49.2 41.36 54.0 12.6 v \% 19
4877.2 1.31 112 48.78 39.25 54.0 14.8 v S 19
4877.4 1.00 193 49.57 41.64 54.0 12.4 H S 19
4877.2 1.00 118 50.13 42.33 54.0 11.7 H F 19
4877.1 1.23 353 47.57 37.55 54.0 16.5 v F 19
4955.8 1.04 161 49.33 39.55 54.0 14.5 Y \% 39
4955.5 1.00 329 50.58 41.65 54.0 12.4 H Y 39
4957.0 1.00 29 51.01 41.84 54.0 12.2 H S 39
4956.8 1.27 105 50.06 42.87 54.0 11.1 v S 39
4956.4 1.20 348 49.49 40.07 54.0 13.9 v F 39
4956.4 1.23 123 50.75 42.9 54.0 11.1 H F 39
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(Data continued)

7311.00 H S 1.07 35 53.7 48.8 63.5 14.7
12185.00 H S 1.00 49 58.1 54.2 63.5 9.3

7236.00 H S 1.00 14 53.7 48.0 63.5 15.6
12060.00 H S 1.00 48 55.5 51.9 63.5 11.6

7386.00 H S 1.05 40 54.5 50.3 63.5 13.2
12310.00 H S 1.00 73 55.2 50.7 63.5 12.8
24370.00 \ F 1.00 206 52.8 46.1 63.5 17.4
24120.00 H S 1.00 128 54.3 48.5 63.5 15.0
24620.00 H S 1.00 129 54.7 48.6 63.5 14.9
5180.00 \ F 100.0 150 52.4 44.9 63.5 18.6
7770.00 H S 100.0 145 53.3 48.5 63.5 15.0
12950.00 H F 103.8 149 56.8 52.5 63.5 11.0
5200.00 H F 100.0 218 49.0 42.9 63.5 20.6
7800.00 H S 100.0 144 52.5 49.2 63.5 14.3
13000.00 H F 105.2 146 58.6 54.6 63.5 8.9
5240.00 H F 105.0 217 50.9 43.9 63.5 19.6
7860.00 H S 100.0 141 54.6 47.6 63.5 15.9
13100.00 H F 104.3 148 61.5 57.1 63.5 6.4
18340.00 Vv S 100.0 43 54.7 50.6 63.5 12.9
18130.00 Vv S 100.0 94 55.1 50.7 63.5 12.8
18200.00 \ S 100.0 95 54.9 49.9 63.5 13.6

Prepared For: Logic PD Model #: SOMDM3730-30-2780AKCR-B LS Research, LLC
EUT: 37x Torpedo + Wireless SOM Serial #: Refer to table in section 2.2 Template: 15.109 Class B

Report #: TR 312142 D Customer FCC ID #: YKP1021149 Page 15 of 27




(Data continued)

5260.00 Vv S 128.1 132 52.1 46.4 63.5 17.2
7890.00 \ \ 107.3 321 52.4 46.1 63.5 17.4
13150.00 Vv S 100.0 87 59.3 54.0 63.5 9.5
5300.00 \ S 103.0 142 53.9 47.0 63.5 16.5
7950.00 Vv Vv 106.3 319 52.9 47.8 63.5 15.7
13250.00 \ S 100.0 86 58.2 52.1 63.5 11.4
5320.00 Vv S 117.0 136 51.8 46.6 63.5 16.9
7980.00 \ \ 107.7 322 53.4 46.9 63.5 16.6
13300.00 \ S 100.0 61 57.7 50.8 63.5 12.7

5500.00 H F 100.0 213 52.4 48.9 63.5 14.6
8250.00 H S 100.9 15 57.5 51.6 63.5 11.9
13750.00 H F 104.1 148 62.4 60.1 63.5 3.4
5580.00 H F 104.1 213 51.8 47.6 63.5 15.9
8370.00 H S 101.9 50 56.3 51.9 63.5 11.6
13950.00 H F 100.0 146 61.6 58.1 63.5 5.4
5700.00 H F 104.6 215 51.8 47.8 63.5 15.7
8550.00 H S 100.0 61 54.1 48.1 63.5 15.4
14250.00 H F 100.0 138 60.9 58.2 63.5 5.3
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5.8 Screen Captures - Radiated Emissions Testing

The screen captures below are chosen to represent the different modes and bands of receiver operation. It is
deemed that the following captures are representative of the overall emissions of the EUT.

30-300 MHz, at 3m

Agilent 62:54:21 Mar 2, 26012 R T Trace Agilent 03:08:31 Mar 2, 2012 R T | Peak Search
1 5 Tracg e Next Peak
£ Inout: RE Path: Filter
Hiten: © dB  Gain: ON
Clear Hrite: Next Pk Right
Max Hold Next Pk Left
HMin Hold Min Search
View Pk-Pk Search
Blank: Mkr 3 CF
More More
1 of 2 1 of 2
2es B 1 kHz #Y z 35
RF Preselector alignment required, 30 MHz to 1 GHz RF Preselector alignment required. 3@ MHz to 1 GHz
Horizontal Vertical
300-1000 MHz, at 3m
¢ Agilent B2:20:24 Mar 2, 2012 R T Trace # Agilent 02:28:51 Mar 2, 2812 R T Trace
Trace Trace
1 3 2 3
Htten: B dB
Clear Hrite Clear Hrite
#Atten
Max Hold Max Hold
Min Hold Min Hold
View View
Blank Blank
More More
- R " 1 of 2 . ‘ 1 of 2
RF Preselector alignment required, 9 kHz to 30 MHz RF Preselector alignment required. 9 kHz to 30 MHz
Horizontal Vertical
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Screen Captures - Radiated Emissions Testing (continued)

1000-4000 MHz, at 3m

Agilent 01:18:06 Mar 2, 2012 R T Marker

Presel: 1Select Marker
Input: RF Path: Bypass | ~

Normal

Span Pair
Center

#UBH 1 MHz
RF Preselector alignment required. 9 kHz to 30 MHz

4000-18000 MHz, at 1m

i Agilent 14:58:13 Feb 22, 2812 Peak Search
Mkrl 13.753 GHz

R;f ?(5 dBpY/m #Atten @ dB 54.68 dBpV/m Next Peak
*Feal
Log | | | | | | | |
e | Next Pk Right

T‘ Next Pk Left

|
Lofi e + Min Search
!% EE Pk-Pk Search
A
£ !
tTun |Marker Mkr 3 CF|
smo 113.753000000 GHz
54.08 dBpV/m "
Start 4.800 GHz Stop 18.000 GHZ 1 g{g
sRes BW 1 MHz #UBK 16 kHz Sweep 1.892 s (601 pts)
|
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18000-26000 MHz, at 1m

i Agilent 16:26:28 Feb 23, 2012 Trace
Mkrl 24.867 GHz] T
Ref 65 dBwU/m  »Atten B dB 44.94 dBpl/m race
wPeak 1 3
Log
38/’ Clear Write
Max Hold
ol Al | bt Ry ly i |
Y/ .
Lo Min Hold
M1 52 .
53 FC View|
A
£06: |
fTun |Marker Blank
sno |1 24.867000000 GHz
4494 dBpV/m | M
Start 18,000 Gz Stop 26.608 GHz ek
sRes BH 1 MHz #\/BH 160 kHz Sweep 62.84 ms (601 pts)
File Operation Status. A:\SCREN988.6IF file saved |
26000-40000 MHz, at 1m
i Agilent 16:05:24 Feb 27, 2012 Marker
Mkrl 33.933 GHz]
Ref 65 dBpV/m  #Atten 0 dB 50.67 dBpl/n || Select Marker
wPeak 2 2 3 4
Log
35‘, - Normal
) _—
b4
s el Delta)
Delta Pair|
WPRVg Rel(Trackmg Rezl
ML 52 Span Pair
’?‘3 FC Span Center
£0F): | §
F{,)n Marker off
sep | 33.933000000 GHz
50.67 dBpU/m | "
Start 26,000 GHz Ston 40608 GHZ | etk
#Res BW 1 MHz #\BH 16 kHz Sweep 1.092 s (661 pts)

File Operation Status, A:\SCRENOO4.GIF file saved
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EXHIBIT 6. CONDUCTED EMISSIONS TEST, AC POWER LINE: 7.2.2

6.1 Test Setup
The test area and setup are in accordance with ANSI C63.4 and with Title 47 CFR, FCC Part 15,

Industry Canada RSS-210 and RSS GEN. The EUT was placed on a non-conductive wooden table,
with a height of 80 cm above the reference ground plane. The EUT’s power cable was plugged into
a 50Q (ohm), 50/250 uH Line Impedance Stabilization Network (LISN). The AC power supply of
120V was provided via an appropriate broadband EMI Filter, and then to the LISN line input. Final
readings were then taken and recorded. After the EUT was setup and connected to the LISN, the
RF Sampling Port of the LISN was connected to a 10 dB Attenuator-Limiter, and then to EMI
receiver System. The EMCO LISN used has the ability to terminate the unused port with a 50Q
(ohm) load when switched to either L1 (line) or L2 (neutral).

6.2 Test Procedure

The EUT was investigated in continuous modulated transmit mode for this portion of the testing.
The appropriate frequency range and bandwidths were selected on the EMI Receiver, and
measurements were made. The bandwidth used for these measurements is 9 kHz, as specified in
CISPR 16-1, Section 1, Table 1, for Quasi-Peak and Average detectors in the frequency range of
150 kHz to 30 MHz. Final readings were then taken and recorded.

6.3 Test Equipment Utilized

A list of the test equipment and accessories utilized for the Conducted Emissions test is provided in
Appendix A. This list includes calibration information and equipment descriptions. All equipment is
calibrated and used according to the operation manuals supplied by the manufacturers.
Calibrations of the LISN and Limiter were performed at an IEC/ISO 17025 accredited calibration
laboratory, traceable to the Sl standard. All cables are calibrated and checked periodically for
conformance. The emissions are measured on the EMI System, which has automatic correction for
all factors stored in memory and allows direct readings to be taken.

6.4 Test Results

The EUT was found to MEET the Conducted Emission requirements of FCC Part 15.207 and RSS
GEN 7.2.2 for Conducted Emissions for an Intentional Radiator. See the Data Charts and Graphs
for more details of the test results.
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6.5 FCC Limits of Conducted Emissions at the AC Mains Ports

Frequency Range Class B Limits (dBuV) Measuring
(MHz) Quasi-Peak Average Bandwidth
0.150 -0.50 * 66-56 56-46 RBW =9 kHz
0.5-5.0 56 46 VBW 2= 9 kHz for QP
5.0-30 60 50 VBW = 1 Hz for Average

* The limit decreases linearly with the
logarithm of the frequency in this range.
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6.6 CONDUCTED EMISSIONS TEST DATA CHART
Frequency Range inspected: 150 KHz to 30 MHz

Manufacturer: | Logic PD
Date(s) of Test: | April 2" 2012
Project Engineer: | Khairul Aidi Zainal
Test Engineer: | Mike Hintzke
Voltage: | 120 VAC
Operation Mode: | continuous receive
Environmental | Temperature: 23°C
Conditions in the Lab: | Relative Humidity: 48 %

Test Location: | X | AC Mains Test area Chamber
X | 40cm from Vertical Ground Plane 10cm Spacers
S0V P! Qi X | 80cm above Ground Plane Other: "
Measurements: Pre-Compliance Preliminary X | Final
Detectors Used: Peak X | Quasi-Peak X | Average
0.161 L1 41.7 65.4 23.7 22.0 55.4 334
4.882 L1 30.9 56.0 25.1 25.2 46.0 20.8
13.330 L1 29.4 60.0 30.6 19.5 50.0 30.5
0.159 L2 37.6 65.5 27.9 23.8 55.5 31.7
4.891 L2 30.3 56.0 25.7 24.8 46.0 21.2
13.480 L2 33.1 60.0 26.9 24.3 50.0 25.7

Notes:
1) The emissions listed are characteristic of the power supply used, and did not change by the EUT.

2) All other emissions were better than 20 dB below the limits.
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6.7 Test Setup Photo(s) — Conducted Emissions Test
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6.8 Screen Captures — Conducted Emissions Test

These screen captures represent Peak Emissions. For conducted emission measurements, both a Quasi-
Peak detector function and an Average detector function are utilized. The emissions must meet both the
Quasi-peak limit and the Average limit as described in 47 CFR 15.107 and RSS GEN.

The signature scans shown here are from channel 2445 MHz, chosen as being a good representative of
channels.

Line 1
[@3) 19:28:21 APR 82, 291 P
$10p RCTU OET: PEAK Key fenu
30.88 iz HERS OET: PERAK 0P AUG -
MKR 16@ kHz
41,34 dByb
LOG REF 75 @ dBuV HR%%EHE
19
dB/
PASS IL1AIN MAX
1ATN
.‘\\—ﬁ-\
N VIEH A
VA B L W Il AN BLANK A
SC FC B / e
ALORR
Trace
BB C
START 1598 kHz STOF 1P.80 MH: More
RL 40T BN 9.8 kHz  AUC BH 38 kiz SUP 2.49 sec 1 af 3
Line 2
[@3] 13:31:54 APR 02 2012 p——
§T0P RLTY DET: PERK Fey fleny
10,80 iz HERS DET: PERK OP AUC cpan
MKR 168 ki
42,89 dByb
LOG REF 75 @ dBub NR%EHE
19
dB/
PASS ILIHIN MAX
1ATN
o T HOLD A
"'H—;__L-’_‘\-!
VIEW R
lﬁlﬂmm v A
VA SB Pttt A BLANK R
SC FC M|l
ALORR
Trace
c
STRRT 158 kHz STOP 30.8@ MH:z More
RL 41T BN 9.8 kMr VG BK 38 kHz SHP 2.93 sec f of 3
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Wireless Product Development
Equipment Calibration

V‘ LS RESEARCH LLC
4

Daie - 12-Dec-AH1

APPENDIX A: Test Equipment List

Type Test: AC mains

Prepared By: Al

Qustamer - Logic PD

Job#: CAYI A G480

Quiie® 31131
[ho [Assata e [Mamdachrer  [uoceln [sartaw [CalData CdDmDaz | Gpipnent SEAE
1 EE960013 Ml Receiver [T 85464 Syslem BI04 19221 1202 AdiveCallzalion
2  EEOGOM Ml Receiver filler sechm W 854604 BAO0206 V2N IR0 AdiveCallralion
3 AA 960072 Transient Linder W 1MMTA INTAO515 1122 142212 Adive Caltralion
4 AR 960075 LEN B0 BN 9B121790 [ ] A2 Adive Caltralion
Project Engineer: AKS Zaindl Oulily A M Hilzke
‘ Wireless Product Development
‘ Equipment Calibration
Dste : 21-Jun-2012 TypeTest: Rad Band-E dge Jepm: C-1333 and C-1489
Al Customer:  Logic PD Qucte &
Des crigtion Mendsctus  |Model = Serisl & [csi Due Dste [ Eqvioment Stans ]
*£-12.2G SpectrumAnalyzer Aglent Easa My 28250225 292013 Active Calirason
AF Pesslecier Aglent NSO38A. 829201 Active Calicraon
B\ Receiver HP 854284 Sysiem 1 Active Calitrason
HF 854204 Active Calirstion

S Gain Horn Ant. w /preamp
Phas eflex

Biconical Antenns

Log Feriodic
Dot Ridge nEenna
Swandard Gain Horn Ant
Double Ridge Horn Antenna

Bicon Antenna

Active Calioration
Active Caliration
Active Caliraton
Active Calioration
Active Calioration
Active Calibration
Active Calitration
Active Calitration
Active Cslibration
Active Calibration

Project Engineer: Aldi

Qualty Assurance: Shane
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APPENDIX B: TEST STANDARDS — CURRENT PUBLICATION DATES RADIO

STANDARD # DATE Am. 1 Am. 2
ANSI C63.4 2009
ANSI C63.10 2009
CISPR 11 2009-05 2009-12 P
CISPR 12 2007-05
CISPR 14-1 2005-11 2008-11
CISPR 14-2 2001-11 2001-11 2008-05
CISPR 16-1-1 Note 1 2010-01
CISPR 16-1-2 Note 1 2003 2004-04 2006-07
CISPR 22 2008-09
CISPR 24 1997-09 2001-07 2002-10
EN 55011 2007-05
EN 55014-1 2006
EN 55014-2 1997
EN 55022 2006 2007
EN 60601-1-2 2007-03
EN 61000-3-2 2006-05
EN 61000-3-3 2008-12
EN 61000-4-2 2009-05
EN 61000-4-3 2006-07 2008-05
EN 61000-4-4 2004
EN 61000-4-5 2006-12
EN 61000-4-6 2009-05
EN 61000-4-8 1994 2001
EN 61000-4-11 2004-10
EN 61000-6-1 2007-02
EN 61000-6-2 2005-12
EN 61000-6-3 2007-02
EN 61000-6-4 2007-02
FCC 47 CFR, Parts 0-15,
18, 90, 95 2009
FCC Public Notice DA 00-
1407 2000
FCC ET Docket # 99-231 2002
FCC Procedures 2007
ICES 001 2006-06
ICES 002 2009-08
ICES 003 2004-02
IEC 60601-1-2 Note 1 2007-03
IEC 61000-3-2 2005-11 2008-03 2009-02
IEC 61000-3-3 2008-06
IEC 61000-4-2 2008-12

inclin 2009-12

IEC 61000-4-3 2008-04 2008-04 FD

STANDARD # DATE Am.1 | Am.2
IEC 61000-4-4 2004-07 2010-10
IEC 61000-4-5 2005-11
IEC 61000-4-6 2008-10
IEC 61000-4-8 2009-09
IEC 61000-4-11 2004-03
IEC 61000-6-1 2005-03
IEC 61326-1 2006-06
ISO 14982 1998-07
MIL Std. 461E 1999-08
RSS GEN 2007-06
RSS 119 2007-06
RSS 123 1999-11
RSS 125 2000-03
RSS 131 2003-07
RSS 136 2002-10
RSS 137 2009-02
RSS 210 2007-06
RSS 213 2005-12
RSS 243 2005-11
RSS 310 2007-06

Note 1: Test not on LSR Scope of Accreditation.

Updated on 02-03-10
P=Project ~ FD=Final Draft

Appendix C: Uncertainty Statement
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This uncertainty represents an expanded uncertainty expressed at
approximately the 95 % confidence level, using a coverage factor of k=2.

Table of Expanded Uncertainty Values, (K=2) for Specified Measurements

Measurement Type Particular Configuration Uncertainty Values
Radiated Emissions 3 — Meter chamber, Biconical Antenna 4.24 dB
Radiated Emissions 3-Meter Chamber, Log Periodic Antenna 4.8 dB
Radiated Emissions 10-Meter OATS, Biconical Antenna 4.18 dB
Radiated Emissions 10-Meter OATS, Log Periodic Antenna 3.92dB

Conducted Emissions Shielded Room/EMCO LISN 1.60 dB
Radiated Immunity 3 Volts/Meter in 3-Meter Chamber 1.128 Volts/Meter
Conducted Immunity 3 Volts level 1.0V

Prepared For: Logic PD

Model #: SOMDM3730-30-2780AKCR-B

LS Research, LLC

EUT: 37x Torpedo + Wireless SOM

Serial #: Refer to table in section 2.2

Template: 15.109 Class B

Report #: TR 312142 D

Customer FCC ID #: YKP1021149

Page 27 of 27




	Revision History
	Table of Contents
	1 DM3730/AM3703 Torpedo + Wireless SOM Radiated Emissions Scan
	2 Test Setup
	3 Test Results
	3.1 30 MHz to 1 GHz Scan

	4 FCC/IC Radiated Emissions Report
	5 Summary
	Appendix A: FCC/IC Radiated Emissions Report



