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EXHIBIT 1. INTRODUCTION

1.1 - Scope
References: FCC Part 15, Subpart C, Section 15.247
’ RSS GEN issue 3 and RSS 210 issue 8 Annex 8
FCC : Telecommunication — Code of Federal Regulations,
Title: CFR 47, Part 15.

IC : Low-power License-exempt Radio-communication
Devices (All Frequency Bands): Category | Equipment

Purpose of Test:

To gain FCC and IC Certification Authorization for Low-
Power License-Exempt Transmitters.

Test Procedures:

FCC KDB 558074 D01 DTS Measurement Guidance v01

Environmental Classification:

Commercial, Industrial or Business

Residential
1.2 - Normative References
Publication Year Title
ECC CER Parts 0-15 2012 Code of Federal Regglatlons —
Telecommunications
American National Standard for Methods of
ANSI C63.4 2003 Measurement of Radio-Noise Emissions from

Low-Voltage Electrical and Electronic Equipment
in the Range of 9 kHz to 40 GHz.

RSS-210 Annex 8

Low-power License-exempt Radio
2010 communication Devices (All Frequency Bands):
Category | Equipment

RSS-GEN Issue 3

General Requirements and Information for the

2010 Certification of Radio Apparatus

ANSI C63.10

2009 American National Standard for Testing
Unlicensed Wireless Devices

FCC KDB 558074 D01
DTS Measurement
Guidance v01

Guidance for Performing Compliance
2012 Measurements on Digital Transmission Systems
(DTS) Operating Under §15.247
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1.3 - LS Research, LLC Test Facility

LS Research, LLC is accredited by A2LA (American Association for Laboratory Accreditation) as
conforming 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. Accreditation status can be verified at A2LA’s web site: www.a2la2.net.

1.4 - Location of Testing

All testing was performed at the following location utilizing the facilities listed below, unless
otherwise noted.

LS Research, LLC
W66 N220 Commerce Court
Cedarburg, Wisconsin, 53012 USA,

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

Semi-Anechoic Chamber
Open Area Test Site (OATS)

1.5 - 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 by a calibration
laboratory accredited to the requirements of ISO/IEC 17025, and traceable to the Sl standard.
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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)
2911M00065/4511M01156 (Conducted)
2012M00627/2012M01206 (Conducted)
2012M00626/2012M01208(Conducted)

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

EUT Frequency Range (in MHZz)

2402MHz — 2480MHz (BLE)
2412MHz — 2462MHz (WLAN)
5745MHz — 5825 MHz (WLAN 5.8GHz)

RF Power in Watts (Conducted measurement)

Minimum:

2.4GHz WLAN:
802.11b = 0.0989
802.11g = 0.0354
802.11n HT20= 0.0292
5.8GHz WLAN:
802.11a = 0.0822
802.11n HT20 = 0.0429
Bluetooth LE: 0.00091

Maximum:

2.4GHz WLAN:
802.11b =0.1135
802.11g = 0.0423
802.11n HT20= 0.0356
5.8GHz WLAN:
802.11a =0.1340
802.11n HT20 = 0.1413
Bluetooth LE: 0.00098

Max Conducted Output Power (in dBm)

2.4GHz WLAN: 20.6
5.8GHz WLAN: 21.5
Bluetooth LE: -0.1

Field Strength at 3 meters (Maximum)

Not Applicable

Occupied Bandwidth (99% BW)

2.4GHz WLAN: 17.79 MHz
5.8GHz WLAN: 17.63 MHz
Bluetooth LE: 1.592 MHz

Type of Modulation

GFSK,OFDM,DSSS

Occupied Bandwidth (6% BW)

WLAN: 17.80 MHz
Bluetooth LE: 949.6 kHz

Transmitter Spurious (worst case) at 3 meters

52.96dBuV/m at 4960MHz

Stepped (Y/N)

N

Step Value:

N/A

Frequency Tolerance %, Hz, ppm

Better than 100 ppm

Transceiver Model # (if applicable)

WL1283 (Texas Instrument)

Microprocessor #

DM3730 (Texas Instrument)

Antenna Information

Detachable/non-detachable Detachable
Type Dual band isolated magnetic dipole.
Gain 2.5dBi peak between 2.39 to 2.49 GHz.

3.5dBi peak between 4.9 to 5.9 GHz.

EUT will be operated under FCC Rule Part(s)

Title 47 part 15.247

EUT will be operated under RSS Rule Part(s) RSS 210
Modular Filing M Yes [ INo
Portable or Mobile? Mobile
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RF Technical Information:

Type of SAR Evaluation: Device Used in the Vicinity of the Human Head
Evaluation SAR Evaluation: Body-worn Device
(check one) X | RF Evaluation

If RF_Evaluation checked above, test engineer to complete the following:

Evaluated against exposure limits: [X] General Public Use [ ] Controlled Use
Duty Cycle used in evaluation: 100 %

Standard used for evaluation: OET 65

Measurement Distance: 20 cm

2400 to 2483.5 MHz Band
RF Value:0.406 Ovim  OAm  [XIW/m?
[ Measured [] Computed X] Calculated

5745 to 5850 MHz Band
RF Value:0.629 Ovim  OAm X W/m?
[ ]Measured [_] Computed X] Calculated

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: 70-71° F
Humidity: 32-42%
Pressure: 728-741mmHg

3.2 - Applicability & Summary Of EMC Emission Test Results

FCCandIC ; Compliance
Test Requirements
Paragraph (Yes/No)
IC - RSFgCGE1I\1532£c:7t 790 Power Line Conducted Emissions Measurements Yes
FCC : 15.247 (a)(1) .
IC : RSS 210 A8.1 (a) 20 dB Bandwidth Yes
FCCIC' 15R§é7§t1))08'&;1310 Maximum Output Power Yes
FCC : 15.247(i), 1.1307,
1.1310, 2.1091 & 2.1093 RF Exposure Limit Yes
IC : RSS 102
FCC :15.247(d) RF Conducted Spurious Emissions at the Transmitter Yes
IC: RSS 210 A8.5 Antenna Terminal
| CF CI;C:S;SZﬁ?)?A(g)Z(Z(L) 6 dB Bandwidth of a Digital Modulation System Yes
FCC:15.247 (d) Power Spectral Density of a Digital Modulation Yes
IC: RSS 210 A8.2 (b) System
FCC : 15.247(c), 15.209 &
15.205 Transmitter Radiated Emissions Yes
IC : RSS 210 A8.2(b),
section 2.2, 2.6 and 2.7
The digital circuit portion of the EUT has been tested and verified to comply with FCC Part 15,
Subpart B, Class B Digital Devices (RSS GEN and RSS 210 of IC) and the associated Radio
Receiver has also been tested and found to comply with Part 15, Subpart B — Radio Receivers
(RSS GEN and RSS 210 of IC). The Receiver Test Report is available upon request.

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 FCC Title
47, CFR Part 15.247, and Industry Canada RSS-210, Issue 8 (2010), Annex 8.

Note: 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

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

C63.4-2003. 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 continuous transmit mode for final testing using power as provided by a bench
DC power supply. The unit has the capability to operate on 3 channels, controllable via instructions
on:

1. Linux for WLAN mode (radiated measurements).

2. HCI tester tool for Bluetooth LE mode.

3. RTTT (Texas Instrument) for WLAN mode (conducted measurements).

The applicable limits apply at a 3 meter 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.
The test sample was operated on one of three (3) standard channels to comply with FCC Part
15.31(m).

5.2 - 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 while a standard gain horn
antenna was used in the 18 GHz to 25 GHz range. The maximum radiated RF emissions between
30MHz to 4 GHz were found by raising and lowering the sense antenna between 1 and 4 meters in
height, using both horizontal and vertical antenna polarities. Between 4GHz to 25GHz, the sense
antenna was raised and lowered between 1 and 1.8 meters in height.

The EUT was positioned in 3 orthogonal orientations.
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5.3 - 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 a calibration laboratory accredited to 1ISO
17025, and are 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 a resolution bandwidth of 120 kHz for
measurements below 1 GHz (video bandwidth of 300 kHz), and a bandwidth of 1 MHz for
measurements above 1 GHz (video bandwidth of 1 MHz).

5.4 - Test Results

The EUT was found to MEET the Radiated Emissions requirements of Title 47 CFR, FCC Part
15.247 and Canada RSS-210, Issue 8 (2010), Annex 8 for a DTS transmitter. The frequencies with
significant RF signal strength were recorded and plotted as shown in the Data Charts and Graphs.

Wireless SOM
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5.5 - Calculation of Radiated Emissions Limits and reported data.

Reported data:

For both fundamental and spurious emissions measurement, the data reported includes all
necessary correction factors. These correction factors are loaded onto the EMI receiver when
measurements are performed.

Reported Measurement data = Raw receiver measurement (dBuV/m) + Antenna correction
Factor + Cable factor (dB) + Miscellaneous factors when applicable (dB) — amplification
factor when applicable (dB).

Generic example of reported data at 200 MHz:

Reported Measurement data = 18.2 (raw receiver measurement ) + 15.8 (antenna factor) +
1.45 (cable factor) = 35.45 (dBuVv/m).

As specified in 15.247 (d) and RSS 210 A8.5, radiated emissions that fall within the restricted band
described in 15.205(c) for FCC and section 2.2 of RSS 210 for IC, must comply with the general
emissions limit.

The following table depicts the general radiated emission limits above 30 MHz. These limits are
obtained from Title 47 CFR, Part 15.209, for radiated emissions measurements. These limits were
applied to any signals found in the 15.205 restricted bands. The mentioned limits correspond to
those limits listed in RSS GEN.

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

216-960 200 46.0 -

960-40,000 500 54.0 63.5

Sample conversion of field strength (uV/m to dBuV/m):
dBuV/m = 20 log 10 (100)= 40 dBuV/m (from 30-88 MHz)
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5.6 - Radiated Emissions Test Data Chart

Manufacturer:

LS Research LLC

Date(s) of Test:

February 14" to July 9" 2012

Project Engineer(s):

Khairul Aidi Zainal

Test Engineer(s):

Khairul Aidi Zainal, Peter Feilen, Mike Hintzke and Shane Rismeyer

Voltage:

120 VAC

Operation Mode:

continuous transmit, modulated

Environmental
Conditions in the
Lab:

Temperature: 70°F
Relative Humidity: 32%

EUT Power: X | Single Phase 120VAC 3 Pha_se VAC
Battery Other: Bench DC Supply
EUT Placement: X | 80cm non-conductive 10cm Spacers
pedestal
EUT Test Location: | X iéﬂgtﬁg,[seedrrgrgﬁggflc 3/10m OATS
Measurements: Pre-Compliance Preliminary | X | Final
Detectors Used: X | Peak X Quasi-Peak | X | Average
The following table depicts radiated emissions below 1 GHz:
Frequency . Azimuth Quasi I':‘eak Quafsi I':‘eak ) Antenna EUT
(MHz) Height (m) (degree) Reading Limit Margin (dB) Polarity | orientation
(dBuV/m) | (dBuV/m)
185.3 1.00 3 28.9 43.5 14.6 H S
209.6 1.52 0 27.7 43.5 15.8 H S
296.6 1.00 0 27.0 46.0 19.0 Vv S
299.2 1.00 0 25.2 46.0 20.8 H Vv
46.7 1.00 101 24.9 40.0 15.1 Vv Vv
32.9 1.00 0 25.9 40.0 14.1 Vv Vv
100.5 1.00 76 26.4 435 17.1 Vv F
184.0 1.00 255 30.8 43.5 12.7 H F
520.0 1.00 238 416 46.0 4.4 Vv S
468.0 1.00 0 28.8 46.0 17.2 H S
520.0 1.65 198 42.8 46.0 3.2 H Vv
520.0 1.00 74 37.2 46.0 8.8 Vv Vv
380.8 1.00 212 26.3 46.0 19.7 H F

Notes:

1. Measurements were made at 3 meters of separation from the EUT.

2. H: Horizontal, V: Vertical, S: Side, F: Flat.
3. Refer to exhibit 5.5 on explanation of how data is reported.
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5.6.1 Bluetooth LE

The following table depicts the level of radiated emissions of channel 2402 MHz in the restricted

RADIATED EMISSIONS DATA CHART (continued)

band:
. Peak Avg -
Frequency . Azimuth ) . Avg Limit . Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBuV/m) Margin (dB) Polarity orientation
- (dBuv/m) | (dBuv/m) -
4804 1.05 206 58.3 53.9 63.5 9.6 Vertical Flat
12010 1.02 61 55.6 44.7 63.5 18.8 Vertical Side
19216 1 130 54.3 42.6 63.5 20.9 Vertical Side

The following table depicts the level of significant radiated emissions of channel 2440 MHz in the

restricted band:

Frequency Azimuth Peak Ave Avg Limit Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBuv/m) Margin (dB) Polarity orientation
(dBuV/m) | (dBuV/m)
4880 1.11 234 59.3 56.6 63.5 6.9 Horizontal Flat
7320 1 148 55.6 51.1 63.5 124 Horizontal Side
12200 1 57 56.2 46.6 63.5 17.0 Horizontal Side
19520 1 165 52.6 40.9 63.5 22.6 Vertical Flat

The following table depicts the level of significant radiated emissions of channel 2480 MHz in the

restricted band:

Frequency Azimuth Peak Ave Avg Limit Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBuv/m) Margin (dB) Polarity orientation
(dBuV/m) | (dBuV/m)
4960 1.175 90.8 64.7 62.5 63.5 1.0 Vertical Side
7440 1.19 226 0.0 46.3 63.5 17.2 Horizontal Flat
12400 1 177 54.5 43.8 63.5 19.8 Horizontal Flat
19840 1.04 202.6 52.5 413 74.0 32.7 Horizontal Flat
Notes:

4. Measurements above 4 GHz were made at 1 meters of separation from the EUT. The limits were adjusted to

reflect this measurement distance.
5. H: Horizontal, V: Vertical, S: Side, F: Flat.
6. Refer to exhibit 5.5 on explanation of how data is reported.
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5.6.2 2.4GHz WLAN

The following table depicts the level of radiated emissions of channel 2412 MHz in the restricted

band:
. Peak Avg Lo
Frequency ; Azimuth ) , Avg Limit ) Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBV/m) Margin (dB) Polari orientation
: (dBuV/m) | (dBuV/m) . ty
4824 1.00 55 58.9 55.9 63.5 7.6 Vertical Side
12060 1.00 67 58.7 52.6 63.5 10.9 Vertical Side
14472 1.17 91 58.1 52.8 63.5 10.7 Vertical Side

The following table depicts the level of significant radiated emissions of channel 2437 MHz in the

restricted band:

. Peak Avg .
Frequency ) Azimuth i X Avg Limit . Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBuV/m) Margin (dB) Polarity orientation
. (dBuv/m) | (dBuv/m) -
4874 1.03 194 63.3 61.3 63.5 2.2 Horizontal Flat
7311 1.04 203 60.7 56.4 63.5 7.1 Vertical Side
12185 1.00 136 62.3 57.9 63.5 5.6 Vertical Side

The following table depicts the level of significant radiated emissions of channel 2462 MHz in the

restricted band:

Frequency 3 Azimuth Pea.k A"? Avg Limit . Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBuV/m) Margin (dB) Polarity orientation
(dBuv/m) | (dBuVv/m)
4924 1.072 0 61.0 58.7 63.5 4.8 Horizontal Vertical
7386 1.056 237.9 58.5 54.2 63.5 9.3 Horizontal Flat
12310 1 132.5 60.2 55.3 63.5 8.3 Vertical Side
Notes:

1. Measurements above 4 GHz were made at 1 meters of separation from the EUT. The limits were adjusted to

reflect this measurement distance.
2. H: Horizontal, V: Vertical, S: Side, F: Flat.
3. Refer to exhibit 5.5 on explanation of how data is reported.
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5.6.3 5.7GHz WLAN

The following table depicts the level of radiated emissions of channel 5745 MHz in the restricted

band:
. Peak Avg i
Frequency ; Azimuth ) _ Avg Limit ) Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBuV/m) Margin (dB) Polari orientation
g (dBuv/m) | (dBuv/m) | ‘M v
11490 1.00 44 60.3 59.1 63.5 4.4 Horizontal Side
22980 1.00 155 59.4 52.7 63.5 10.8 Horizontal Flat

The following table depicts the level of significant radiated emissions of channel 5785 MHz in the

restricted band:

Peak A
Frequency ) Azimuth ea. "'? Avg Limit . Antenna EUT
(MHz) Height (m) (degree) Reading Reading (dBuV/m) Margin (dB) Polarity orientation
& (dBuv/m) | (dBuv/m) "
11570 1.00 46 60.9 58.4 63.5 5.1 Horizontal Side

The following table depicts the level of significant radiated emissions of channel 5825 MHz in the

restricted band:

Frequenc Azimuth Peak Ave Avg Limit Antenna EUT
(:IIHz) ! Height (m) (degree) Reading Reading (ng V/m) Margin (dB) Polarity orientation
g (dBuv/m) | (dBuv/m) | ¥
11650 1 50.2 58.2 55.4 63.5 8.1 Horizontal Side
Notes:

1. Measurements above 4 GHz were made at 1 meters of separation from the EUT. The limits were adjusted to

reflect this measurement distance.
2. H: Horizontal, V: Vertical, S: Side, F: Flat.
3. Refer to exhibit 5.5 on explanation of how data is reported.
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5.7 - Screen Captures.

The screen captures below are those using the Peak detector of the analyzer. In addition, the
screen captures presented are those which were deemed to be an appropriate representation of the

spectrum scan.

30 to 300 MHz, 3m distance.

& Agilent 19:40:42 Feb 28, 2012 R T | Marker

o Agilent 18:43:54 Feb 28, 2012

“EBNLE LR B Ty e

R T [PeakSearch

Next Peak

Select Marker
Mea; Mkr Peak:30.87 dBud Presel:
1 2 3 4
B M e T T . B
Normal
#Atten 10 dB
Delta
Delta Pair

(Tracking Ref)
Ref a

Span Pair
Span Center

off

More
1of 2

loaded

Next Pk Right

*Atten 10 dB
Next Pk Left

Min Search

Pk-Pk Search

Mkr 5 CF

More
1of 2

Horlzontal Polarization

Vertical Polarization

300 to 1000 MHz, 3m distance.

[ % Agient 01:28:11 Feb 29, 2012

R T [ Trace

Meas At Hkr gg] Peak: 23 .3 Tracg
L

1 dBuy esel:
Enissions 0" 1 Ava: %{% E H r::t.gvtf: R dB
Marker 519.900000 MHz

Clear Hrite
Max Hold
Min Hold
View

Blank

More
10of2

GH12.ANT file loaded

File Operation Status, C:

R T [PeakSearch |

Next Peak

5 Agilent 91:40:13 Feb 29, 2612

Ilags %t Mkr § Il Peak: 3224 ggu'ﬂ Presel: o Path: il
Emissions g é ul/ Im:t.g!t! g 48 Gaint ON

d
Marker 519.9@@@@9 HHZ Next Pk Right

Next Pk Left
Min Search

Pk-Pk Search

\
Mkr 3 CF

More
10of2

File Operation Status, C:\|

Horizontal Polarization

Vertical Polarization
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1000 to 2310 MHz, 3m distance.

3% Agilent 00:08:25 Feb 28, 2012 R T | Marker Fctn

S‘ptalectl'larkerj

H kr EMI Peak: dBuY  Presel: |
E ea%Sng}r f §p - gg gg dgﬂu ]{wgﬁfz RF Path: Bypass[L 2 3 4]
missions dBul

Marker 2.2477@'@@@ GHz

|

wAtten @ dB |
‘ Band/Intvl|

Function Off

Measure at%
HarkerJ‘

2390 to 2400 MHz, 3m distance.

b Agilent 22:12:54 Feb 28, 2012

He;gg%% Mkr éy[ Peak: Sg gé gE 3

Emissions

Marker a lE.ﬂB?ﬂBB

R T |PeakSearch i Agilent 00:04:44 Feb 29, 2012 R T | Trace

Trace

Presel: Next Peak Meas At Mkr EMI Peak: ul  Presel:

nput: RF Path: Bypass Exilssions 2’3 él-r éET fivg §§ §§ gEﬁi nput; RF Path: Bypass | 1 £
Next Pk Right Marker a 14.085008 MHz Clear Hrite
Next Pk Left: Max Hold
Min Search Min Hold!
Pk-Pk Search View
|

Mkr 3 CF Blank
More: More
1of2 1of2

e Operation Stati :\AHORN33.ANT load

54MBPS

LS Research, LLC

Page 19 of 63

Prepared For: LS Research

Report #: TR 312142 B C-1489

Model # SOMDM3730-30-2780AKCR-B FCCIC DTS

EUT: 37x Torpedo +
Wireless SOM

Serial #: Refer to table in section 2.2 LSR Job #: C-1489




2310 to 2390 MHz, 3m distance

% Agient 22:17:22 Feb 28, 2012

RN Rt

L]

Emissions

R T [PeakSearch % Agient 22:15:41 Feb 28, 2012

Next Peak 1 MI Peak: VP Next Peak
RF Path: Bypass e’;&ﬂ % M'H éﬁ‘l o %gg% ggﬂ n?:ﬁ? RF Path: Bypass
Next Pk Right Next Pk Right
#Atten @ dB
Next Pk Left Next Pk Left
Min Search Min Search

\
Mkr 3 CF

More
1of 2

R T |PeakSearch

Pk-Pk Search

\
Mkr 3 CF

More
1of 2

2.4 GHz WLAN 1MBPS. Peak

2.4 GHz WLAN 1MBPS. Average

Bluetooth LE. Peak

(3] 15:54:26 FEB 27, 2042 [@F] 15:56:51 EB 27, 2812
DISPLAY LINE ACTU DET: PERK REF LEVEL ALTY DET: PEAK
4.0 dByUrn HERS OET: PEAK OF AUG BE.0 oByUsn HERS DCT: PCAK OP AUS
HKR 3.37780 GH: MR 2.30780 GHz
§5.33 dBulsn Y5 BE dBylrm
LOG REF 80 @ 6By/n FREANP ON oo n LOv T 60 8 a8, PREANP ON  TOPCE
dBs dB/
B ol . HARKER
10 a8 18 db &
oL ﬁ VIEW R oL Al
74.0 A 'w.xf‘«/l 54.0 FERE
dBuls A el dBuls
VR’ B it Y IO BLANK R VR 5B HEXT PY
SCFC SCFL RIGH]
ALORR RLORR
Trace HEXT PR
BB C LEFT
START 2.31800 s S0P 2.39090 GH:  More START 2.31880 CHs §T0P 2.39980 GHz  More
L #F BW 1.8 HMz  #AVC EH 3 MH: SWP 20.8 nsec  § af 3 L 417 BH 1.0 WMz #RVG BM 18 H: SUP 4.8 sec 1 of 2

Bluetooth LE. AVG

Note: The range 2483.5 to 2500 MHz is in section 8 of this report (Band-edges).
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2500 to 4000 MHz, 3m distance.

[®3) Be:43:03 FEB 28. PAiP

A
1

VERRGE BRNDWIDTH
k

Hz

REF BB @ dBplsn

RCTY DET: PERK
MERS DET: PERK OF RAUG

MKR 3,885 [Hz

35.55 dBylim

FRERHF ON

LOG
5
dBs

AN
8 de

oL
54.8

dBuls
MR SEB

SC FC

ACORR

e

| s

START 2.508 CHz

RL

1F BH 1.

LLH

#AUG BH 1 kH:

STOP 4.PBA GHz
SHP 4.58 sec

HARKER
¥ Cf

HAREER

a

KEXT
PLAK

NEXT PK

RICHT

HEX1 PK

LEF1

Nore
{aof 2

5.7.1 Transceivers operating in the 2400 to 2483.5 MHz band

4000 to 18000 MHz, 1m distance.

# Agilent 14:07:24 Mar 9, 2012 File # Agilent 12:54:19 Feb 14, 2012 Trace
Mkrl 4.887 GHz Mkrl 9.857 GHz

Ref 65 dBpU/m  whitten B dB 55.87 dBpll/m Cataloge| | [Ref 70 dBuU/m  whtten § dB 51.42 dBplt/m Trace

wPeak T Peak L 2

Log | R Log

33/ $ | Save| 33/ Clear Hrite
Loady 1 Max Hold

ol | ¢

Sg'SW |

P A L

T .._H"‘_‘_‘-_ & Delete| LA Min Hold

M s2 ' M s A

53 FC| Copy| | |53 FC 'l View

A AL A

£(f): £06): |

FTun Rename»| FTun VBH Blank|

Swp swo |110.0 kHz

Start 4.060 GHz Stop 18,000 Gz | Jorel | [ster: 4090 chz Stop 16,000 GHz Jlote

#Res BH 1 MHz *VEH 18 kHz Sweep 1892 5 (581 pts) #Res BH 1 MHz *VEH 18 kHz Sweep 1.892 5 (581 pts)

File Operation Status, C:\B4BHZ18.ANT file loaded | File Operation Status, A:\SCRENS15.GIF file saved

Bluetooth LE

2.4GHz WLAN
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18000 to 25000 MHz, 1m distance.

F Agilent 10:23:09 Mar 3, 2012 Peak Search F Agient 13:63:27 Feb 15, 2812 Trace
Mkrl 21.213 GHz Mirl 21.128 GHz T

Ref 65 dBpU/m  sftten B dB 42.83 dBwil/m NextPeak| | [Ref 76 dBuv/m  sAteen 6 dB 42.42 dBwil/m race
#Peak Peak L 3
Log B Log

. y | Next Pk Right| | [3g y Clear Hrite|

Next Pk Left Max Hold|

1] | 1]

635 e - 635

BN/ o o Lo Min Search| | |fE¥%/p . Min Hold
Lafv Lafv P
Ml $2 Ml $2
$3 FC |Pk-Pk Search $3 FC View
A AL A
£CF): £CF):
r1u | Marker Mkr 3 CF| | [FTun Blank
s 121.213000000 GHz Swp

42.83 dBpV/m |

g - More - More
tart 18008 GHz Stop 26.000 GHz 1 of 2 Start 18.808 GHz Stop 26.000 GHz 1 of 2
#Res BH 1 MHz #UBH 10 kHz Sweep 623.8 ms (601 pts) sRes BH 1 MHz #UBH 10 kHz Sweep 623.8 ms (601 pts)

File Operation Statuss C:\18GHZ25.ANT file loaded | File Operation Statuss A:\SCREN919.GIF file saved |

Bluetooth LE 2.4GHz WLAN

5.7.2 Transceivers operating in the 5725 to 5850 MHz band

1000 to 5460 MHz, 1m distance.

3 Agilent 15:10:14 Mar 9, 2012 Trace % Agilent 15:07:38 Mar 9, 2012 Peak Search
Mkrl 5.321 88 GHz T Mkrl 5.385 93 GHz
Ref 70 dBpV/m__ shAtten B dB 56.54 dBwll/n |, o TACS | |Ref 30 dBuY/m  Ateen 0 dB 52.41 dBwW/m Next Peak
Peak Peak
Log Log ]
5 . 5 .
4B/ Clear Write 4B/ | Next Pk Right
Mt A Max Hold Next Pk Left

DI i DI
63.5 [y 63.5
dBpY/n AL Min Hold| | |“E¥Y/F 1 Min Search
LgAv | Lafv °
Ml $2 Ml $2
$3 FC View $3 FC Pk-Pk Search|
A AL A AL
£(6: | £(6: |
P Marker Blank| | [Frun |Marker Mkr 3 CF
s |5.321000000 GHz- sep 1'5.385930000 GHz-

56.54 dBpV/m Wore 52.41 dBpV/m Wore
Start 1.080 08 GHz Stop 5.350 08 GHz 1 of 2 Start 5.350 0@ GHz Stop 5.460 08 GHz 1 of 2
#Res BH 1 MHz s\UBH 100 kHz Sweep 34.16 ms (681 pts) sRes BH 1 MHz #UBH 10 Hz Sweep 8.577 5 (681 prs)
File Operation Statuss A:\SCREN137.GIF file saved | File Operation Statuss A:\SCREN136.GIF file saved |
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5850 to 8000 MHz, 1m distance.

- Agilent 15:14:42 Mar 9, 2012

Peak Search

Mkrl 5.858 GHz
Eefk81.99 dBpV/m_ #Atten @ dB 61.89 dBpV/m Next Peak
eal
Log TS
5 .
dB/ Next Pk Right
Next Pk Left
Lofy A ‘ Min Search
wos2| |
$3 FC Pk-Pk Search|
A AL
£(F:
FTn |Marker Mkr 3 CF]
swo |5.850000000 GHz
61.89 dBpV/m Wore
Start 5.850 GHz Stop 8.800 GHz 1 of 2
#Res BH 1 MHz #UBH 1 kHz Sweep 1.676 s (681 pts)
File Operation Status, A:\SCREN138.6IF file saved ]

8000 to 18000 MHz, 1m distance.

F- Agilent 15:43:00 Feb 14, 2012 Peak Search A Agilent 15:44:59 Feb 14, 2812 Trace
Mkrl 17.983 GHz Mkrl 11.65@ GHz
Ref 70 dBpU/m  #ftten B dB 62.55 dBwY/m Next Peak| | |Ref 76 dBuV/m  #ftten 8 dB 46.79 dBpV/m Trace
Peak | Peak L 2 3
Log 1 | |log
6/ E | Next Pk Right| | |35, Clear Hrite
s ’
) ik, T | Next Pk Left Max Hold
L r L y i
e . ¢ "
Lefv Min Search Lefv i ) - Min Hold
i L LAYAN) v
Ml 52 | M1 52 My )
$3 FC Pk-Pk Search| $3 FC View
A A
£(F) £(F):
£ IMarker Mir 5 | | |Frun |Marker Blank
swp (17.983000000 GHz sw 111.650000000 GHz
62.55 dBuV/m | " 46.79 dBpV/m | "

Start 8,900 GHz Stop 16.900 GHz ToFSL | [stare 8000 6Hz Stop 16.900 GHz ok
sRes BH 1 MHz YBH & MHz Sweep 33.36 ms (601 pes) sRes BH 1 MHz #VBH 10 kHz Sweep 779.8 ms (601 pts)
File Operation Status. C:\6080HPF.0TH file loaded ] File Operation Status.s A:\SCREN917.GIF file saved ]
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18000 to 40000 MHz, 1m distance.

- Agilent 17:26:44 Feb 186, 2012

Peak Search

Ref 7@ dBpY/m #Atten B dB 54.92 dBpW/m Next Peak
Peak
Log e
5 | ’
4B/ Next Pk Right
i
&
v k Next Pk Left,

i)
635 |
dBpv/] | Hin Search
LaAv
M1 S2 |
$3 FC Pk-Pk Search|
A
£(5): |
r1un |Marker _ Mkr 5 CF)
swp |38.833000000 GHz

5492 dBWU/m | —
Start 26.600 GHz Stop 40,000 GHz 1 of 2

Sweep 364.1 ms (601 pts)

sRes BH 1 MHz

Mkrl 38.833 GHz

sVBH 30 kHz

4 Agilent 11:48:47 Feb 15, 2812 Peak Search
Mkrl 22.987 GHz
Ref 7@ dBpY/m #Atten B dB 58.63 dBpW/m Next Peak
Peak
Log EEEEEEEEE
5 | .
a8/ Next Pk Right,
N Next Pk Left
1]
63.5 T
dBpv/] | Hin Search
LgAv J
|-

Ml $2
$3 FC | Pk-Pk Search|
A
£(5): |
r1un |Marker _ Mkr 5 CF)
swo  [22.987000000 GHz

| 56.63 dBuU/m | —
Start 18.600 GHz Stop 26.008 GHz 1 of 2
#Res BH 1 MHz *VBH 10 kHz Swesp 623.8 ms (601 pts)
File Operation Status. A:\SCREN920.GIF file saved |

File Operation Status. C:\2640LNA.AMP file loaded
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EXHIBIT 6. CONDUCTED EMISSIONS TEST, AC POWER LINE

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 was connected to a USB port of
a generic laptop and set to transmit. The Generic laptop power supply was then plugged into a 50Q
(ohm), 50/250 pH 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.

This test was performed on the EUT while it was powered using a customer supplied wall AC
to DC power supply.

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:

LS Research

Date(s) of Test:

April 2™ 2012

Project Engineer:

Khairul Aidi Zainal

Test Engineer:

Mike Hintzke

Voltage:

120 VAC

Operation Mode:

Continuous transmit, modulated

Environmental
Conditions in the Lab:

Temperature: 71°F
Relative Humidity: 40%

Test Location: | X | AC Mains Test area Chamber
| X | 40cm from Vertical Ground Plane 10cm Spacers
SO PEEes) O X | 80cm above Ground Plane Other:
Measurements: Pre-Compliance Preliminary X | Final
Detectors Used: Peak X | Quasi-Peak X | Average
QUASI-PEAK AVERAGE
Erequenc Q-Peak Q-Peak Quasi-Peak | Average Average Average
(l?/le) Y Line Reading Limit Margin Reading Limit Margin
(dBuv) | (dBpV) (dB) (dBuv) | (dBuv) | (dB)
0.150 L1 42.2 66.0 23.8 25.4 56.0 30.6
0.621 L1 29.3 56.0 26.7 24.0 46.0 22.0
4.897 L1 343 56.0 21.7 28.6 46.0 17.4
13.520 L1 32.6 60.0 27.4 22.4 50.0 27.6
0.150 L2 41.7 66.0 243 26.8 56.0 29.2
4.905 L2 33.9 56.0 22.1 28.3 46.0 17.7
13.510 L2 353 60.0 24.7 26.2 50.0 23.8
Notes:

1) The emissions listed are characteristic of the power supply used, and did not change by the EUT.
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6.7 Test Setup Photo(s) — Conducted Emissions Test

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 15.207 and RSS GEN 7.2.2 (Table 2).

[B3) 18:14:43 APR B2 2012 Lael o [B3) 18:59:28 APR B2 2812 F——
ATTEN ACTY OET: PEAK Fey Menu 10 ALTY DET: PLAK Key Meny
B db NERS DCT: PERE OF AUG SPAN 30.99 HHz MEAS DET: PEAK DP AUG SPRM
MKR 150 ki HKE 158 kHs
45,85 eyl 4S.85 dByl
LOG  REF 75 @ dByl HR%']‘E"E LOG  REF 75 @ dByl "HEKEF
10 10
dBs < dBs
FASS L 1HIN MAX FRASS ILIRIT HARKER
1A1N AN
g | | T HLDR | ggg | [T .
\_\_‘_‘—‘ \h\—h._‘
o VIEH A o W
\-\W 1 A iy PERE
W
Loadf ottt} yf\'\amr"-‘M L]
VR 5B ot Y J / \\ T VR S8 ek ™ /1 NEXT PE
SCFC N SCFC W RIGH]
RLORR RLORR
Trace HEX1 PR
BB C LEFT
STRRT 158 kHs STOP 30.88 MHz More STRRT 158 kHsz STOP 38.88 NH:z Nore
EL  #]F BW 9.8 kHz RUG BH 38 kHz SWP 2.49 sec 1§ of 3 RL  #]F BW 9.8 kHz RUG BH 38 kHz SWP 2.49 sec 1 of 2
Line 1 Line 2
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EXHIBIT 7. OCCUPIED BANDWIDTH

Test Engineer(s): Peter Feilen and Khairul Aidi Zainal

7.1 - Limits
For a DTS system operating in the 2400 to 2483.5 MHz and 5725 to 5850 MHz band, the 6dB
emission bandwidth limit is 500 kHz.

7.2 - Method of Measurements

Industry Canada (IC RSS GEN 4.6.1) also requires the measurement of the 99% bandwidth in
addition to the 6dB emission bandwidth. For this portion of the tests, a direct measurement of the
transmitted signal was performed at the antenna port of the EUT, via a cable connection to a
spectrum analyzer. An attenuator was placed in series with the cable to protect the spectrum
analyzer. The loss from the cable and the attenuator were added on the analyzer as gain offset
settings there by allowing direct measurements, without the need for any further corrections. The
EUT was configured to run in a continuous transmit mode, while being supplied with typical data as
a modulation source. A bandwidth measurement function that is built into the spectrum analyzer
was used to measure the 99 % bandwidth and the 6dB bandwidth

Measurement procedure used was FCC OET KDB 558074 D01 section 5.1.2 and ANSI 63.10
(2009) section 6.9.

7.3 - Test Data

7.3.1 Bluetooth LE

0 2402 871.9 1.309
1 Mbps 19 2440 868.4 1.379
39 2480 949.6 1.592
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7.3.2 WLAN

1 2412 9.10 14.16
8102”$§’Sb 6 2437 9.13 14.25
' 11 2462 9.13 14.12
4 MBPS 1 2412 16.57 16.55
5 6 2437 16.53 16.00
802.11g
11 2462 16.57 16.51
MCS7 1 2412 17.80 17.70
802.11n 6 2437 17.77 17.45
HT20 11 2462 17.80 17.79
& MBPS 149 5745 15.58 16.28
802112 157 5785 15.58 16.33
165 5825 15.58 16.28
MCSO 149 5745 15.70 17.53
802.11n 157 5785 15.75 17.52
HT20 165 5825 15.60 17.60
MCS7 149 5745 17.77 17.63
802.11n 157 5785 17.73 17.55
HT20 165 5825 17.80 17.55
LS Research, LLC Page 30 of 63
Prepared For: LS Research | Model # SOMDM3730-30-2780AKCR-B Eg%?g ’STTSR 312142 B C-1489
EUT: 37x Torpedo + Serial #: Refer to table in section 2.2 LSR Job #: C-1489

Wireless SOM




7.4 - Screen Captures

Note: Only maximum emission bandwidth plots shown.

7.4.1 Bluetooth LE

2480 MHz

Agilent 20:02:28 Jul 9, 2812 R T Meas Setup

Avg Number

Ch Freq 2.48 GHz 18

Occupied Bandwidth - On Off
Center 2.480000000 GHz Avg Hode
Exp Repeat

Max Hold

On Off

Occ BH % Pwr

99.90 1

OBH Span

kHz

300600000 MHz

= . ¥ dB
Occupied Bandwidth 6,00 dB
1.5920 MHz ———
. Optimize
Transmit Freq Error
% dB Bandwidth Ref Level
File Operation Status.
7.4.2 WLAN
3 Agilent 14:48:49 Jan 3, 2012 Marker 3 Agilent 14:11:36 Jan 5, 2012 Marker
a Mkrl 17.80 MHz sel Mark a Mkrl 17.80 MHz sel Mark
Ref 10 dBn Atten 10 dB Ext PG -10 dB -0.36 gB || SlectMarker| | 1p ¢ 29 4en Atten 20 dB Ext PG -10 dB 0.21 gB || Select Marker
Peak L 2 3 4| |epeak L 2 3 4
Log Log
5 19
4B/ Normal 4B/ e el - ol ] Normal
| & 2 I o
iR 1
Deltal Deltal
Dl o]
aé‘: Delta Pair| aén? Delta Pair|
Lo Rei(Trackmg P.eFA) sPAVY Rei(Trackmg P.eFA)
| = —
Ml 52 SpanPair| | |11 52 Span Pair|
23 FC Span Center| 23 FC Span Center|
£(F): L £(F): L
E: IMarker a off E: IMarker a off
s 117.800000 MH s 117.800000 MH
-8.36 dB 8.21 dB
More More
Center 2.462 00 GHz Span 20 MHz 1 of 2 Center 5.825 00 GHz Span 20 MHz 1 of 2
sRes BW 100 kHz VBH 308 kHz Sreep 1.92 ms (681 pts) sRes BW 100 kHz sYBH 360 khz Sreep 1.92 ms (681 pts)
| |
Channel 2462 MHz Channel 5825 MHz
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EXHIBIT 8. BAND EDGE MEASUREMENTS

Test Engineer(s): Adam Alger, Khairul Aidi Zainal, Peter Feilen

8.1 - Method of Measurements

FCC 15.247(d) require a measurement of spurious emission levels to be at least 20 dB lower than
the fundamental emission level, in particular at the Band-Edges where the intentional radiator
operates. Also, RSS 210 Section 2.2 requires that unwanted emissions meet limits listed in RSS
GEN and also to the limits in the applicable annex. The EUT was operated in continuous transmit
mode with continuous modulation, with internally generated data as the modulating source. The
EUT was operated at the lowest channel for the investigation of the lower Band-Edge, and at the
highest channel for the investigation of the higher Band-Edge.

The Band-edge measurements were performed conducted and radiated. The measurement of
band-edge was performed to satisfy FCC 15.247(d).

Conducted measurements of the spurious emission were performed with a measurement
bandwidth of 100kHz.

Measurement procedure used was FCC OET KDB 558074 D01 section 5.4 and ANSI 63.10 (2009)
section 6.9.
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8.2. Band edge captures.
8.2.1 Radiated Band-edge in Restricted Band:

8.2.1.1 Bluetooth LE

et e

#/BH 1
0 Agilent Technologies

Rttt i o

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

R T | PeakSearch Agilent 15:19:04 Jun 29, 2012 R T | PeakSearch

R | 153500000 GHz Lol
More 51;9? dB_I'lU/m More
1af 2 1af 2

10 Agilent Technologies

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Upper band edge Peak

Upper band edge Average

Note: The limits are: 74dBuV/m for Peak and 54dBuV/m for Average

8.2.1.2 WLAN 1MBPS

LOG
5

dBs
4RIN
@ de

DL
4.8
dBuls
MR SB
SC FC
RCORR

START
RL

BH:EB:E‘H FEE 2B, edi? BH:E'S:‘IE' FEE 2B, edi?
AVERAGE BANDKIDTH ACTU DET: PEAK Key Menu DISPLAY LINE ACTU DET: PEAK Key Menu
1 Hiz HERS DLCT: PEAK OP AUG SPAN S4.B dByV/m MERS OCT: PEAK OP AUE SPAN
MK 248994 GHz MKR 248885 GHz
61,57 dBslsn Y5 B2 dBylsm
AEF 88 @ dBpVY/n HHEKE:? LOG REF 78 @ dEBpVY/n FREANF DN HHEKE:?
5 )
HARKER o HARKER
& A de &
— HEXT DL HEXT
Mot st s oL i AT T S TR AT SR PERE 54.@ PERE
dBpuls
NEXT PE MR 5B NEXT PE
RIGHT SCOFC b RIGHT
ALORR !
WEXT PR f m\-_ﬂ] AT b e
LEF] LEF]
¢.48358 CH: STOF ¢.5B8088 GH!I Nore STRRT 2.48358 CH: STOF ¢.5B8088 GH!I Nore
IF BH 1.8 KHz  ®RVG BH 1 MH: SWP 28.8 msec i of 2 RL IF BH 1.8 KWz  ®RAVG BH 1B He SWP 5.80 sec 1 of 2
Upper band edge Peak Upper band edge Average

Note: The limits are: 74dBuV/m for Peak and 54dBuV/m for Average
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8.2.1.3 WLAN 6MBPS

i Agilent 19:40:01 Jul 5, 2012 R T | PeakSearch

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Agilent 19:38:48 Jul 5, 2812 R T | PeakSearch

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Marker
Mkr 3 CF Mkr 3 CF
2.483610000 GHz 2 2
7229 ciE!l.lU/m More More
N 1 of 2 1 of 2
le Operation Statu H T file loaded
Upper band edge Peak Upper band edge Average
Note: The limits are: 74dBuV/m for Peak and 54dBuV/m for Average
8.2.1.4 WLAN 54MBPS
[@3]Bt:44:49 FEG 28. 2012 Last Hrd (@) b1:58:93 FL8 2B, 201z Last Hrd
DISPLAY LINC ALTU DET: PEAK Key Nenu START ALTU DET: PEAE key fenu
B dBylin MERS DET: PEAK OP AUG CPRN 2.48358 CHz HERS OCT: PEAK OF AUG SPAN
MKR 2.48358 (Hr HKR 2.483508 CH:
B6.24 gBylim | YG.E6 dByuU/n
LOG  REF 8D 8 dBuU/ POEEE | Los ReF 65 @ dBuuse pREAMP ON  LRED
5 5
dBs dBv
BRIN BAREER AN 5;2?5
B db s 16 4B
N
DL 1 WX oL STOP
4.1 MW bbb b it g A pade i PERK 500 T FRLO
dBubs dBubs ~ ]
MR 5B HEXT PE WA SB — e [ STLP
SCFL RIGHT SCFC AUTO MR
ACORR RLORR
HEXT P SHEEP
LEFT LOG LIN
START 2.48350 GH: ' STOP ¢.50088 GHz More START 2.4835B GH: STDF 2. 50080 GHz Hore
RL IF BH 1.8 HHz #RAUG BH | MH: SHP 28.8 msec fof ¢ RL IF BH 1.8 MHz #AVC BW 18 H: SUP 5.BE  sec { af 2

Upper band edge Peak

Upper band edge Average

Note: The limits are: 74dBuV/m for Peak and 54dBuV/m for Average

LS Research, LLC

Page 34 of 63

Prepared For: LS Research Model #: SOMDM3730-30-2780AKCR-B

Report #: TR 312142 B C-1489
FCCIC DTS

EUT: 37x Torpedo +
Wireless SOM

Serial #: Refer to table in section 2.2 LSR Job #: C-1489




8.2.1.5 WLAN MCS7

[@) B2:48:565 FEB 28. 2047 peo—

AUERAGE BANDKIDTH ACTU DET: PLAK Key Meny

18 Hz MERS DET: FLAK OP AUG p_—
HER 2.48358 Hz

44’74 gByUsm

LOG REF BB @ dBpVin FREAHP 0N HHI;I'\%FR
5
il HAREER
B dE A
oL KX
54.9 PEAK
dBul/s
MR B HEX] P
SLFC [T RICH]
RLORR
I e HEXT PR
LEFT
START 2.48358 GHs STOP 2.50088 GHr More

RL IF BH 1.8 HHz #RVG BH 1B H: SHF 5.8 sec | of ?

[@7] B2:36:20 FEB 28, 2012 e
AUERRGE BANDM]DTH ACTU DET: PEAK Key Menu
1 MHz MERS DET: PERK DP RUG SPAN
MR 2.4B383 GHz
67,45 dBslrm
LOG REF 80 0 6B, | RRKCE
dBv
1R1N HRAKER
g db a
L
/I s v HEX]
7.4 M“"‘WM st on s it Refpireagttndiragfed PERK
dBuls
MR SB NEXT PE
SC FC RICH
RLORR
WEXT PE
LEF1
START 2.48359 Gy §TOF 2,56088 GH Nor e
BL T BH 1.8 KMz oAUG BH 1 MH: SWP 2B.8 msec 1 of 2
Upper band edge Peak

Upper band edge Average

Note: The limits are: 74dBuV/m for Peak and 54dBuV/m

8.2.2 Conducted Band-edge:

8.2.2.1 Bluetooth LE

for Average

3% Agilent 18:02:16 Jul 9, 2812

t PG 10 dB

R T |PeakSearch

Pk-Pk Search

S | 2.000000 MHz ke s £F
3495 dB = o

More

1af 2

ile Operation Status, C:\BARU.CBL file loaded

3% Agilent 20:27:83 Jul 9, 2812 R T |PeakSearch

» dB Ext PG -10 dB Next Peak
Next Pk Right
Next Pk Left.

Min Search

Pk-Pk Search

3266667 MHz Hkr > €7
50.46 dB
- More
- 1af 2

# kH. #| 2 nl pt

File Operation Status, C:ASTATE233.STA file saved

Lower band edge

Upper band edge

Note: The limits are: 20 dB below the carrier.
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8.2.2.2 WLAN

~2.4GHz 1 MBPS

iR "

"Phivs Min Search
ML $2) / Y
53 FC TN Pk-Pk Search
£(F: j LALLM LA A Ehi
fru (Marker a7 Mkr 3 CF
s (14.570000 MHz

4851 dB | —
Start 2.350 80 GHz Stop 2.415 00 Ghz Lof 2
#Res B 100 kHz VB 100 kHz  Sweep 7.84 ms (661 pts)

4 Agilent 13:38:46 Jan 4, 2012 Peak Search | | & Aglent 13:25:11 Jan 4, 2012 Peak Search | |
a Mkrl 14.57 MHz a Mkrl -26.50 MHz,
Ref 20 dan fitten 20 dB Ext PG ~18 dB 148,51 dB NextPeak| | [Ref 20 don fitten 20 dB Ext PG ~18 dB 55.24 dB Next Peak
#Peal ¥Feal
v b | [ |4 r—
4B/ o "Ml Next Pk Right 4B/ Ty Next Pk Right
' Next Pk Left Next Pk Left

"Phivs Min Search
ML S 3
$3 EC w2 Pk-Pk Search
£(0:
fTun |Marker a Mkr 3 CF
swo |-26.500000 MHz

6524 dB | "
Start 2.460 00 GHz Stop 2500 09 GHz hiped
*Res BW 188 kHz VBH 188 kHz Sweep 4.84 ms (681 pts)

File Operation Status, A:\SCREN286.GIF file saved |

File Operation Status, A:\SCREN285.GIF file saved |

| Lower band edge

__Upper band edge

Note: The limits are: 20 dB below the carrier.

2.4GHz 54 MBPS

4 Agilent 13:32:24 Jan 4, 2612 Trace 4 Agilent 13:22:21 Jan 4, 2612 Peak Search
a Mkrl 13.48 MHz T a Mkrl -20.38 MHz
Ref 10 dBm Atten 10 dB Ext PG -10 dB 30.88 dB » racg Ref 10 dBm Atten 10 dB Ext PG -10 dB 4553 dB Next Peak
wPeak 1 1 = *Peak 1
Log o Log el B
18 e 1w F vyl
4B/ | Clear Write 4B/ Next Pk Right
e Max Hold Next Pk Left
&
. N "

+Phve Min Hold “Phvs e ‘ Min Search,
M 52 e M 52 L T A
33 FC T View 33 FC St M Pk-Pk Search
£ |- £06):
Frun |Marker 4] Blank| | [Fun Marker & Mkr 5 CF
swo [13.480000 MHz swo [-20.300000 MHz

| 3888 dB | — | 4553 dB | —
Start 2,350 09 GHz Stop 2.415 08 GHz 1 of 2 Start 2,460 8@ GHz Stop 2,500 09 GHz 1 of 2
wRes BH 1068 kHz VBH 186 kHz Sweep 7.84 ms (601 pts) wRes BH 1068 kHz VBH 188 kHz Sweep 4.84 ms (601 pts)
File Operation Status. A:\SCREN387.GIF file saved | File Operation Status, A:\SCREN384.GIF file saved |
Lower band edge Upper band edge

Note: The limits are: 20 dB below the carrier.
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2.4GHz MCS7

i Agilent 13:33:55 Jan 4, 2012 Peak Search

5 Agilent 13:07:43 Jan 4, 2012

Peak Search

a Mkrl 13.27 MHz

R;f ia dBm Atten 10 dB Ext PG -18 dB 29.51 dB Next Peak

WFeal

Log s J——

1 AN Next P Right

dB/ | J g
184 Next Pk Left|
@

WPhvg o . ‘ Min Search

M1 $2]

53 FC B PR Pk-Pk Search

™

rn [Marker a Mkr 3 CF|

swp [13.270000 MHz

| 2851 dB |
Start 2.350 08 GHz Stop 2.415 06 GHz

#Res BHW 100 kHz VBH 108 kHz Sweep 7.84 ms (601 pts)

File Operation Status. A:\SCREN388.GIF file saved

a Mkrl -21.23 MHz
Ref 18 dBm Atten 10 dB Ext PG -16 dB 4560 dB Next Peak|
wPeak N
%tég - , | I:—
dB/ Next Pk Right|

Next Pk Left|
"Pivg ]g ‘ Min Search
Ml $2 g
$3 FC T, i PK-Pk Search
A
£0F):
FTun |Marker & Mkr 3 CF
swo [-21.233333 MHz
| 4560 dB | -

Start 2.460 89 GHz Stop 2.500 00 Gz b
#Res BW 100 kHz VBH 108 kHz Sweep 4.84 ms (601 pts)
File Operation Status. A:\SCREN2383.GIF file saved |

More
1 of 2|
|
Lower band edge

Upper band edge

Note: The limits are: 20 dB below the carrier.

5.7GHz 6 MBPS

#¢ Agilent 18:55:54 Jan S, 2012

Peak Search

#% Agilent 18:42:69 Jan 5, 2012 Peak Search
a Mkrl 22.55 MHz

Ref 11 dBm Atten 20 dB Ext PG -16 dB 40.38 dB Next Peak|

*Peak Py

Log e AL P

16 | .

4B/ Next Pk Right
m Next Pk Left

g WY, P Min Search

M1 52, ot il

53 FCridtriepeinmndinv e Pk-Pk Search

A

£(F)

cron |Marker a Mkr 3 CF|

sup |22.550000 MHz

4030 d8 -

Start 5.680 @8 GHz Stop 5.750 00 GHz itk

1Res BH 108 kHz #YBH 1808 kHz Sweep 8.44 ms (681 pts)

File Operation Statuss A:\SCREN471.GIF file saved |

a Mkrl -23.7 MHZ]
R;F 1&9 dBm Atten 10 dB Ext PG -16 dB 49.93 dB Next Peak|
wPea
Log  fAdebpt A S
b ‘ Next Pk Righ
ey ext Pk Right
iy, Next Pk Left
1Y

Marker a I:

-23.700000 MHz |

Y R Min Search
Ave| 49.93 dB LG
M1 S2 J L
53 FC ~ "I Pk-Pk Search
A
£(F):
FTun Mkr 3 CF|
Sup
Start 5.820 @ GHz Stop 5.880 6 GHz 1"‘0’{3
1Res BH 108 kHz #YBH 1808 kHz Sweep 7.24 ms (681 pts)
File Operation Status, A:\SCREN479.GIF file saved |

Lower band edge

Upper band edge

Note: The limits are: 20 dB below the carrier.
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5.7GHz MCSO0

File Operation Statuss A:\SCREM493.GIF file saved

i Agilent 19:26:19 Jan 5, 2012 Peak Search s Agilent 19:27:18 Jan 5, 2012 Peak Search
a Mkrl 21.27 MHz a Mkrl -22.5 MHz]
Ref 10 dBm Atten 18 dB Ext PG -16 dB 39.69 dB Next Peak Ref 10 dBm Atten 18 dB Ext PG -16 dB 48,33 dB Next Peak
"Peak > *Peak [¢
Log Ll f—— Log [ Adds bt .|.
10 |7 | NextPrright| | |12 ! " Next Pk Righ
4B/ ext ight 4B/ ext ight
%
Next Pk Left T, Next Pk Left
Marker a 18,0, Marker &
21.270000 MH=z N Min Search -22.500000 MHz | " .k Min Searoh
PAva| 39.69 dB Jhi PAva| 48.33 dB Tl ol .
| N Al Pieald,
M1 52 | e M1 52 i (T YT
3 FC ol trptedidh : Pk-Pk Search $3 FC “w|l| Pk-Pk Search|
A A
E£(F) E£(F)
FTun Mkr 3 CF| | [FTun Mkr 3 CF
Sup Swip
Start 5,660 A0 GHz Stop 5.750 00 Gz Jlorel | [start 5520 8 oz Ston 6,830 0 Gz frore
#Res BHW 180 kHz #UBK 100 kHz Sweep 8.44 ms (601 pts) #Res BH 100 kHz #UBK 100 kHz Sweep 7.24 ms (601 pts)
| |

File Operation Status. A:\SCREN494.GIF file saved

Lower band edge

Upper band edge

Note: The limits are: 20 dB below the carrier.

5.7GHz MCS7
45 Agilent 19:29:55 Jan 5, 2612 Peak Search 45 Agilent 19:28:25 Jan 5, 2612 Peak Search
a Mkrl 21.27 MHzZ| a Mkrl -208.8 MHz
R;F 1;@ dBm Atten 10 dB Ext PG -16 dB 44,62 dB Next Peak R;F 1;9 dBm Atten 18 dB Ext PG -10 dB 52.46 dB Next Peak|
wPagl regl
Log 5 f—= Log S \ RN
10 TR TR 10 N A
ey . Next Pk Right| | |ig, ‘ Next Pk Right
Next Pk Left ] Next Pk Left
Marker a Marker al .
21.270000 MHz et Win Search -20.000000 MHz Win Search
whve| 44.62 dB E wfve| 52.46 dB b g
|
ML 52 b ML $2) Ttrhn
53 FC ) B TPERE 2, i Pk-Pk Search 53 FC Bl A T Pk-Pk Search
e T o LT =T e
£(): E£(f)
FTun Mkr 5 CF| FTun Mkr 5 CF|
Swp Sup
Start 5,680 90 Gliz Stop 5.750 40 Gilz Jorel | [start 5520 8 cnz Ston 5.880 0 GHz Hore
#Res BH 108 kHz WBH 108 kHz Sweep 8.44 ms (601 pts) "Res BH 108 kHz WBH 108 kHz Sweep 7.24 ms (601 pts)

File Operation Status, A:\SCREN496.GIF file saved

File Operation Status. A:\SCREN495.GIF file saved |

Lower band edge

Upper band edge

Note: The limits are: 20 dB below the carrier.

LS Research, LLC

Page 38 of 63

Prepared For: LS Research Model #: SOMDM3730-30-2780AKCR-B

Report #: TR 312142 B C-1489
FCCIC DTS

EUT: 37x Torpedo +
Wireless SOM

Serial #: Refer to table in section 2.2 LSR Job #: C-1489




EXHIBIT 9. POWER OUTPUT (CONDUCTED): 15.247(b)

Test Engineer(s): Peter Feilen and Khairul Aidi Zainal

9.1 - Method of Measurements

The conducted RF output power of the EUT was measured at the antenna port using a short RF
cable along with an attenuator as protection for the spectrum analyzer. The loss from the cable and
the attenuator were added on the analyzer as gain offset settings there by allowing direct
measurements without the need for any further corrections. The unit was configured to run in a
continuous transmit mode, while being supplied with typical data as a modulation source. The
spectrum analyzer was used with the appropriate resolution bandwidth, with measurements from a
peak detector presented in the chart below.

Measurement procedure used was FCC OET KDB 558074 D01 section 5.2.1 and ANSI 63.10
(2009) section 6.10.

9.2 - Test Data

The data reported includes all necessary correction factors. These correction factors are loaded
onto the EMI receiver when measurements are performed.

Reported Measurement data = Raw receiver measurement (dBm) + Cable factor (dB) +
Miscellaneous factors when applicable (dB).

Generic example of reported data at 2440 MHz:

Reported Measurement data = 8.55 (raw receiver measurement in dBm ) + 0.85 (cable factor
indB) =9.4 (dBm).
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9.2.1 Bluetooth LE

Chan Frequency Power Limit Margin
(MHz) (dBm) (mW) (dBm) (dB)
0 2402 -0.1 0.98 30.0 30.1
19 2440 -0.4 0.91 30.0 30.4
39 2480 -0.1 0.98 30.0 30.1
9.2.2 2.4GHz WLAN
A. 2.4GHz WLAN 1 MBPS
Chan Frequency Power Limit Margin
(MHz) (dBm) (mW) (dBm) (dB)
1 2412.0 20.0 98.9 30.0 10.1
6 2437.0 20.0 98.9 30.0 10.1
11 2462.0 20.6 113.5 30.0 9.5
B. 2.4GHz WLAN 54 MBPS
Chan Frequency Power Limit Margin
(MHz) (dBm) (mW) (dBm) (dB)
1 2412.0 15.5 35.4 30.0 14.5
6 2437.0 16.1 40.8 30.0 13.9
11 2462.0 16.3 42.3 30.0 13.7
C. 24GHz WLAN MCS 7
Chan Frequency Power Limit Margin
(MHz) (dBm) (mW) (dBm) (dB)
1 2412.0 14.7 29.2 30.0 15.4
6 2437.0 15.4 34.6 30.0 14.6
11 3462.0 15.5 35.6 30.0 14.5
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9.2.3 5.7GHz WLAN
A. 5 GHz WLAN 6 MBPS

Chan Frequency Power Limit Margin
(MHz) (dBm) (mW) (dBm) (dB)
149 5745.0 19.2 82.2 30.0 10.9
157 5785.0 21.3 133.4 30.0 8.8
165 5825.0 21.3 134.0 30.0 8.7
B. 5 GHz WLAN MCSO0
Chan Frequency Power Limit Margin
(MHz) (dBm) (mW) (dBm) (dB)
149 5745.0 19.1 81.8 30.0 10.9
157 5785.0 21.2 132.7 30.0 8.8
165 5825.0 21.5 141.3 30.0 8.5
C. 5 GHz WLAN MCS7
Chan Frequency Power Limit Margin
(MHz) (dBm) (mW) (dBm) (dB)
149 5745.0 16.6 45.7 30.0 13.4
157 5785.0 16.3 42.9 30.0 13.7
165 5825.0 17.1 51.2 30.0 12.9
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9.3 - Screen Captures.

9.3.1 Bluetooth LE

o Aghent 173906 Jul 5, 2012 R T |PeakSearch o Aghend 182400 i 3, 2012 R T | PeakSearch 1 Aghend 21520 3, 2012 R T | PeakSearch
Ilem‘nkI " Naxt Poak, Naxt Paak
Heawt Pk Hﬁﬂn: | Next Pk Right b ot pi Aignt.
Hext Pk Left] Noxt Pk Loft] Noxt Pk Loft]
Min sw:ni Min Search| Min Search)
Pi-PE Snrché PE-PE Search PE-PE Search
Harl! More Hora|
fof 2| Yot 2| . Lot 2|
tus He 1 CBL file Isaded
Middle Channel High Channel
9.3.2 2.4GHz WLAN
o Agenl BTIZL5 Jum 14, 2012 BT Trace o Aghent BCAL Jus 14, 2012 R T | PeakSearch o Aglend BEATI5 s 14, 2012 R T | PeatSearch
Ch Freq 2402 Gl Trig Fros| | Sty Trig Fros| Mot Poak) Trig Fros| Mot Poak)
t | 4 I ! I !
Clear Hrits| Next Pk Right| 63180800 GH= Next Pk Right|
Hao Hold| Woxt Pk Loft. Woxt Pk Loft.
Min Hold, Min Search| Min Search)
Viaw| B PL-Pk Search B PPk Search
Blank| Mk 3 CF Mk 3 CF
Mare| Mare| Mare|
Lok 2 Lok 2 Lok 2
File Operation Status. OOREL.CBL file boaded REL. File Dperation Stats JCBL file beaded
Low Channel Middle Channel High Channel
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9.3.2.2 54 MBPS

o Aghent LIBS6 Jus 14, 2012 R T | PeakSearch o Aghent 1EBSA Jus 14, 2012 R T | PeakSearch o Aghend 1EH7:22 Jus 14, 2012 R T | PeatSearch
Trig Free Naxt Paak Trig Free Naxt Paak Ch Fraq 2452 Giz Trig Free Naxt Paak
Wt Pl Right Wt Pl Right 570008 GHz Wt Pl Right
Noxt Pk Loft] Noxt Pk Loft] Noxt Pk Loft]
Min Search) Min Search) Min Search)
PE-PK Search PE-PK Search PE-PK Search
Mkr 5 CF Mkr 5 CF Mkr 5 CF
Mare| Mare| Mare|
Lok 2 Lok 2 Lok 2
Low Channel Middle Channel High Channel
o Aghent 11250 Jum 14, 2012 R T | PeakSearch o Aglend 1E15:44 Js 14, 2012 RT Trace o Aghent LCLIZR Jum 14, 2012 R T | PeatSearch
Trig Froe Next Poak, ChFreq 2437 Bl L 2 i[ate ChFreq 2450 Giiz Trig Froe | Next Paak,
Mext Pk Right, Clear Write| Mext Pk Right,
Woxt Pk Loft. Hao Hold| Next PE Lot
Min Search) Hin Hold| Min Search)
PE-PK Search Viaw| PE-PK Search
Mkr 3 CF Blank; Mkr 5 CF
Mare| Mare| Mare|
Lok 2 Lok 2 Lok 2
d
Low Channel Middle Channel High Channel
9.3.3 5.7GHz WLAN
o Aghend 130441 Jus 14, 2012 R T | PeatSearch Trace o Aghend 140554 Jus 14, 2012 R T | PeatSearch
ChFreq 5745 Giz Trig Fre-| Next Paak Slace ChFreq 5825 Giz Trig Fre-| Next Paak,
Mext Pk Right, Clear Write| Mext Pk Right,
Woxt Pk Loft. Hao Hold| Next PE Lot
Min Search) Hin Hold| Min Search)
PE-PK Search Viaw| PE-PK Search
Mkr 3 CF Blank; Mkr 5 CF
Mare| Mare| Mare|
Lok 2 Lok 2 Lok 2
Low Channel High Channel
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9.3.3.2 MCSO

o Aghend 130710 Jus 14, 2012 R T | PeakSearch o Agenl 131530 Jum 14, 2012 R T | PeakSearch o Aghend 14452 Jus 14, 2012 R T [ Trace
Ch Frea 5745 Giz Trig Free | Naxt P.*E Ch Freq 5785 Giz Trig Free Naxt P.*E Ch Fraq 5825 Gz Trig Free | i
Chitnl Pavet I | Charnel Paver 1 | | Churnel Pavet I | |
Next Pk MI Marker 57830000800 GHz Next Pk m' CInrlnt-!
Next PLLoft, Next PLLoft, Wax Hold|
Hin Search Hin Search Hin Hold|
Pk—PkSﬂruhi Pk—PkSﬂruhi View|
3 1
| 1 |
Mkr 5 CF Y EFI Chann or Bmt:
Hare Hore| 21.91 dém Hore|
1ok 2 Lok 2 1ok 2
d
Low Channel Middle Channel High Channel
o Aghenl 13550 Jum 14, 2012 R T | PeakSearch o Aghend 14:21:31 Jus 14, 2012 R T | PeakSearch o Aghend 140336 Jus 14, 2012
Ch Frea 5745 Giz Trig Free | Naxt P.*! Ch Freq 5785 Giz Trig Free | Naxt P.*! Ch Fraq 5825 Gz Trig Free | 1
Chitnl Pavet I ! Charmal Paver I ! Charn Pavet 1 e |
Mext Pk Right, Mext Pk Right, Clear ll'ltl!
Next PLLoft, Next PLLoft, Wax Hold|
Hin Search Hin Search Hin Hold|
Pk—PkSﬂruhi Pk—PkSﬂruhi View|
1
| 1 |
Mkr 5 CF Mkr 5 CF Bmt:
Mare Mare| Mare|
1ok 2 Lok 2 1ok 2
d
Low Channel Middle Channel High Channel
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EXHIBIT 10. CONDUCTED SPURIOUS EMISSIONS: 15.247(d)

Test Engineer(s): Adam Alger and Khairul Aidi Zainal

10.1 - Limits

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 db below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement.

10.2 - Conducted Harmonic And Spurious RF Measurements

FCC Part 15.247(d) and IC RSS 210 A8.5 both require a measurement of conducted harmonic and
spurious RF emission levels, as reference to the carrier level when measured in a 100 kHz
bandwidth. For this test, the spurious and harmonic RF emissions from the EUT were measured at
the EUT antenna port using a short RF cable along with an attenuator as protection for the
spectrum analyzer. The loss from the cable and the attenuator were added on the analyzer as gain
offset settings, thereby allowing direct readings of the measurements made without the need for
any further corrections. A spectrum analyzer was used with the resolution bandwidth set to 100 kHz
for this portion of the tests. The unit was configured to run in a continuous transmit mode, while
being supplied with typical data as a modulation source. The spectrum analyzer was used with
measurements from a peak detector presented in the chart below. Screen captures were acquired
and any noticeable spurious and harmonic signals were identified and measured.

The data reported includes all necessary correction factors. These correction factors are loaded
onto the EMI receiver when measurements are performed.

Reported Measurement data = Raw receiver measurement (dBm) + Cable factor (dB) +
Miscellaneous factors when applicable (dB).

Generic example of reported data at 2440 MHz:

Reported Measurement data = 8.55 (raw receiver measurement in dBm ) + 0.85 (cable factor
indB) =9.4 (dBm).
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10.3 - Test Data

The data presented below are samples selected from the various data rates and channels tested.

A. Bluetooth LE

Channel Channel Channel
low middle high

Fundamental -0.8 -1.1 -0.9
2" Harmonic -69.2 -73.5 -73.8
3" Harmonic -65.5 -66.3 -68.0
4™ Harmonic -66.0 -68.1 -70.6
5" Harmonic -55.0 -58.7 -66.3
6™ Harmonic -63.8 -65.1 -66.3
7™ Harmonic -75.1 -73.1 -74.4
8™ Harmonic -72.8 -70.2 Note 2
9™ Harmonic Note 2 Note 2 Note 2
10" Harmonic Note 2 Note 2 Note 2

Note:

1. Allreported data are in dBm.

2. Spurious emission buried within system noise floor.

B. 2.4GHz WLAN
1MBPS
Channel Channel Channel
low middle high

Fundamental 9.9 9.1 9.4
2" Harmonic -66.5 -66.1 -62.5
3" Harmonic -71.7 -72.0 -72.5
4™ Harmonic -53.1 -55.9 -56.1
5" Harmonic -63.9 -61.6 -59.5
6™ Harmonic -54.2 -53.8 -55.3
7™ Harmonic -70.6 NF -73.6
8™ Harmonic -73.2 -72.6 -68.3
9™ Harmonic Note 2 Note 2 Note 2
10" Harmonic Note 2 Note 2 Note 2

Note:

1. Allreported data are in dBm.
2. Spurious emission buried within system noise floor.
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C. 5 GHz WLAN

6MBPS
Channel Channel Channel
low middle high
Fundamental 6.8 5.9 7.3
2" Harmonic -72.6 -73.8 -74.0
3% Harmonic -54.5 -54.3 -55.2
4™ Harmonic NOTE 2 -70.1 -70.7
5™ Harmonic NOTE 2 NOTE 2 NOTE 2
6™ Harmonic NOTE 2 NOTE 2 NOTE 2
7™ Harmonic N/A N/A N/A
8™ Harmonic N/A N/A N/A
9" Harmonic N/A N/A N/A
10™ Harmonic N/A N/A N/A
Note:

1. Allreported data are in dB

m.

2. Spurious emission buried within system noise floor.

10.3.1 Bluetooth LE

# Agilent 18:30:31 Jul 9, 2012

Atten 18 dB Ext PG -18 dB

b Marker
"~ 1 484.300000 MHz
-69.85 dBm

loaded

= S ]

R T | PeakSearch

Next Peak
Next Pk Right
Next Pk Left
HMin Search
Pk-Pk Search

Mkr 3 CF

More
1of 2

# Agilent 18:30:51  Jul 9, 2012

R T | PeakSearch
Hkrl 1. GHz

Atten 18 dB Ext PG -10 dB Next Peak
Next Pk Right
Next Pk Left
., (Marker
1.863300000 GHz :
Min Search

Pk-Pk Search

T I e T SRt

Mkr 3 CF

More
1of 2

loaded

Operation Status, C:\BARU.CBL f

30MHz to 1000MHz

1000MHz to 2400MHz
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Agilent 15:34:25 Jul §, 26012 R T | Peak Search Agilent 13:32:53 Jul 9, 2812 R T | Peak Search

Next Peak Next Peak
Next Pk Right Next Pk Right
Next Pk Left Next Pk Left
Min Search Min Search

Pk-Pk Search Pk-Pk Search

Mkr 3 CF| Mkr 3 CF
More More
Lo 2 4Res BN WEH 339 kHz p 477.9 ms (601 ks
File Operation Status, C:\BARU.CBL file loaded
2483.5MHz to 5000MHz 5000MHz to 10000MHz
Agilent 18:36:15 Jul 9, 2812 R T |PeakSearch i Agilent 18:36:48 Jul 9, 2812 R T |PeakSearch
- \'H—.
Next Peak Next Peak
Next Pk Right Next Pk Right
Next Pk Left Next Pk Left
Hin $earch Hin $earch

Pk-Pk Search Pk-Pk Search

R R WP St b |

Mkr 3 CF Mkr 3 CF
More More
1 ! 5 ik #Res BH 1 WJB 2 1 ik
10000MHz to 17500 17500 to 25000
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10.3.2 2.4GHz WLAN

10.3.2.1 1MBPS

o Agllent 14:26:06 Jan 4, 2012 Peak Search o Aglent 14:24:11 Jan 4, 2012 Peak Search o Agllent 14:24:56 Jan 4, 2012 Peak Search
Mirl 476.2 M| Mirl  2.448 GH] Hirl 14625 GHz
2;{ BI dBm Atten 108 dB Ext PG -10 dB ~55.52 dBm Hext Peak 2;{ %E dBm Atten 28 dB Ext PG -10 dB 7.62 dBm Hext Peak 2;{ BI dBm Atten 108 dB Ext PG -10 dB ~53.49 dBm Hext Peak
i Next Pk R i il i
B ight B Ll Next Pk Right B Next Pk Right
Next Pk Left Next Pk Left Next Pk Left
\Phva Y Min Search) \Phva Min Search) \Phva 2 1 1 T Min Search)
B PK-Pk Search| B PK-Pk Search| pel A PK-Pk Search|
ol ol ol
£y . - B £y e e e AT £y { . 4
E1u |Marker Ty (Marker g E1u |Marker
o |476.200000 HHz et [ (2440000800 GHz- Pt L 14625000000 GHe Fhr > )
-55.52 dBm 7.62 dBm -53.48 dBm
Start 308 MHZ Stop 1608 0 GHz ]"°{? Start 1000 GHz Stop 10.040 GHZ ]""{? Start 10,908 GHz Ston 25000 GHZ ]""{?
#fies EH 108 kiz UBH 1688 kHz Sweep 117 ms (681 pts) o e #fies EH 108 kiz UBH 1688 kHz Sweep 1.885 5 (601 pts) o e #fies EH 108 kiz UBH 1688 kHz Sweep 1.589 5 (601 pts) o e
File Operation Status, A:\SCREN395.GIF fils_saved ] File Operation Status, A:\SCREN393.GIF fils_saved ] File Operation Status, R:\SCREN394.GIF fils_saved ]
30 to 1000 MHz 1000 to 10000 MHz 10000 to 26000 MHz
Note: Range scan of Middle Channel
10.3.3 5.7GHz WLAN
Agilent 19:23:09 Jan 5, 2612 Trace # Agilent 19:23:50 Jan 5, 2012 Marker
Mkrl 513.4 MHz Mkrl 5605 GHz
Ref B dBm shitten 0 dB Ext PG -10 dB ~83.00 dBm Trace| | leef 10 dBm Atten 16 dB Ext PG ~10 dB -57.25 dpn || Select Harker
"Peak 1 2 3 |speak 2 3 4
Loa Log
(l‘g/ Clear Hrite (l‘g/ Normal
Max Hold Delta
Input Att Marker
0.00 dB v | | [5:605000000 GHz _Deftapar
PAyg | Step 2dB hva|-57.25 dBm - racking eﬂl
M1 52 M1 52 1 i
i o Span Pair|
53 FC View| | |53 FC L Span  Center
A A P ] el
E£(F): E£(F): e T
FTun PO T T PRSI RTINS Y. ST AT (P el Blank| | [FTun |/ Off
S Swp
Start 36.0 Mz Stop 1.000 8 Gz JHorel | |start 100 oz Stop 10,009 Gz Jlore
sRes BH 100 kHz oBH 108 kHz Sweep 117 ms (681 pts) sRes BH 100 kHz oBH 108 kHz Sweep 1.085 s (601 pts)
File Operation Status. A:\SCREN498.GIF file saved | File Operation Status. A:\SCREN491.GIF file saved |
30MHz to 1000MHz 1000MHz to 10000MHz

Note: Range scan of Middle Channel
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[ st Agient 19:24:41 Jan 5, 2612 Peak Search || ¢ Agilent 19:37:21 Jan 5, 2612 Peak Search | |
Mirl 17.350 GHz Mirl 38.875 GHz
R;f lk@ dBm Atten 10 dB Ext PG -10 dB -54.56 dBm Next Peak R;f ?(dBm #Atten ® dB Ext PG -10 dB -66.61 dBm Next Peak
#Fea #Fea
Log — Log —
I Next Pk Right] | [ Next Pk Righ
Y ext Pk Right| | |45, ext Pk Right
Hext Pk Left Hext Pk Left

Marker Marker

17.350000000 GHz Min Search 38.875000000 GHz Min Search
+PAvs|-54.56 dBm +PAvs|-66.61 dBm
Mt 52 3 Mt 52 F
$3 FC| | i Pk-Pk Search| | [s3 FC A Pk-Pk Search
A sl o4 o A #
£(f): £(f):
FTun Mkr 3 CF| | [FTun Mkr 3 CF]
Sup Sup
Center 17,500 Gz ~ Span 15 611z frorel | [start 25000 ovz Stop 40,000 G2 frore
sRes BH 1680 kHz sYBH 108 kHz Sweep 1.809 5 (681 pts) sRes BH 1680 kHz sYBH 108 kHz Sweep 1.809 5 (681 pts)
File Operation Status, A:\SCREN492.GIF file saved || [File Operation Status, A:\SCREN499.GIF file saved |

10000MHz to 25000MHz 25000MHz to 40000MHz

Note: Range scan of Middle Channel
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EXHIBIT 11. POWER SPECTRAL DENSITIES: 15.247(e)

Test Engineer(s): Peter Feilen

11.1 Limits

For digitally modulate systems, the power spectral density conducted from the intentional radiator
to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of
continuous transmission.

In accordance with FCC Part 15.247(e) and RSS 210 A8.2(b), the peak power spectral density
should not exceed +8 dBm in any 3 kHz band. This measurement was performed along with the
conducted power output readings performed as described in previous sections. The peak output
frequency for each representative frequency was scanned, with a narrow bandwidth, and reduced
sweep, and a power density measurement was performed.

Measurement procedure used was FCC OET KDB 558074 D01 section 5.3.1

The data reported includes all necessary correction factors. These correction factors are loaded
onto the EMI receiver when measurements are performed.

Reported Measurement data = Raw receiver measurement (dBm) + Cable factor (dB) +
Miscellaneous factors when applicable (dB).

Generic example of reported data at 2440 MHz:

Reported Measurement data = 8.55 (raw receiver measurement in dBm ) + 0.85 (cable factor
indB) =9.4 (dBm).
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11.2 Test Data

Per FCC OET KDB 558074 D01, the power level in a 100kHz bandwidth was scaled to an
equivalent value in kHz by applying a bandwidth correction factor (BWCF)

BWCF = 10log (3kHz/100k

11.2.1 Bluetooth LE

Hz) = -15.2dB

0 2402 -0.75 -16.0 8.0 24.0
1 Mbps 19 2440 -1.10 -16.3 8.0 24.3
39 2480 -0.86 -16.1 8.0 24.1

Sample calculation:

PKPSD (2440MHz) = -1.1dBm (100kHz) -15.2dB = -16.3dBm (3kHz)

11.2.2 WLAN

A. 2.4GHz WLAN 1 MBPS

CHANNEL | PSD IN 100 kHz

PSDIN 3kHz | LIMIT | MARGIN

(MHz) (dBm) (dBm) (dBm) | (dB)
2412.0 8.4 -6.8 8.0 14.8
2437.0 8.4 -6.8 8.0 14.8
2462.0 8.4 -6.8 8.0 14.8

B. 2.4GHz WLAN 54 MBPS

CHANNEL | PSD IN 100 kHz

PSD IN 3kHz | LIMIT | MARGIN

(MHz) (dBm) (dBm) (dBm) (dB)
2412.0 0.8 -14.4 8.0 22.4
2437.0 1.0 -14.2 8.0 22.2
2462.0 0.9 -14.3 8.0 22.3

C. 2.4GHz WLAN MCS 7

CHANNEL | PSD IN 100 kHz

PSD IN 3kHz | LIMIT | MARGIN

(MHz) (dBm) (dBm) (dBm) (dB)
2412.0 -0.1 -15.3 8.0 23.3
2437.0 -0.1 -15.3 8.0 23.3
2462.0 0.3 -14.9 8.0 22.9
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D. 5 GHz WLAN 6 MBPS

CHANNEL | PSD IN 100 kHz | PSD IN 3kHz | LIMIT | MARGIN
(MHz) (dBm) (dBm) (dBm) (dB)
5745.0 2.9 -12.3 8.0 20.3
5785.0 3.9 -11.3 8.0 19.3
5825.0 3.6 -11.6 8.0 19.6

E. 5§ GHz WLAN MCSO0

CHANNEL | PSD IN 100 kHz | PSD IN 3kHz | LIMIT | MARGIN
(MHz) (dBm) (dBm) (dBm) (dB)
5745.0 5.1 -10.1 8.0 18.1
5785.0 7.7 -7.5 8.0 15.5
5825.0 7.1 -8.1 8.0 16.1

F. 5§ GHz WLAN MCS7

CHANNEL | PSD IN 100 kHz | PSD IN 3kHz | LIMIT | MARGIN
(MHz) (dBm) (dBm) (dBm) (dB)

5745.0 -0.6 -15.8 8.0 23.8

5785.0 0.3 -14.9 8.0 22.9

5825.0 0.3 -14.9 8.0 22.9
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11.3 Screen Captures - Power Spectral Density

11.3.1 Bluetooth LE

o Aghend 175345 Jdl . 2012 R T | PeatSearch o Aghend 1825225l %, 2012 R T | PeakSearch o Aghend 2235 4, 2012 R T | PeakSearch
875 B Naxt Paak| 110 & Naxt Paak| " agedm Naxt Paak|
Y, | mzpkmg mzpkmg i mzpkmg
Next Pk Laft, Next Pk Laft, Next Pk Laft,
| | Marker |
| | 2.479754500 GHz |
HInSﬂrnlﬁ HInSﬂrnlﬁ 86 dEm HInSﬂrnlﬁ
PE-PE Search PE-PE Search PE-PE Search
Mkr 5 CF Mkr 5 CF Mkr 5 CF
Hore Hore Hore
Lok 2| . Lok 2 —_— Lok 2
sadid o leadd W
Low Channel Middle Channel High Channel
11.3.2 2.4GHz WLAN
Aglent 182115 Aug 2, 2012 BT [FogkSearch . fohel 18232 A2 iz BT [FoskSearch . fohel 1834 An2 i R_T [FeskSearch
Mkr! 747150 GHMr Mkl 7AIPNF G Mkr! 7AGVSS GMr
{Fed 10 dBm Asien 20 4 DA dBm {Fied 10 dBm Asien 20 4 0342 dBm {Fed 10 dBm Asien 20 4 035 dBm
sk T W Mzas Tools | |ifeak e x ) i 7 T Mzas Tools | |ifeak R W Maas Tools |
Log | pAn i A Log  bog A=A e Log NP
w i A w [ w o
Mt Pk |90 Mt Pk |90 Ment Peak
Moot Pk Right Moot Pk Right Noot Pk Right
Mt Pk Loft Mant Pk Loft Mt Pk Loft
M1 57 M1 57 M1 57
1= o Min Saarch |53 FC Min Saarch |53 FC Min Search
1A A LT LT
PPy Search PPy Search FFK Search
Cantar 2417 GHz Span MU0 MHz 1603 Cantar 2437 GHz Span ML MHZ 1603 Cantar 7 467 GHz Span ML MHZ me
=R W 100 M1z SVEW 3 Mt Swaep 4 ms {1 pi " L#Res W 100 ki SVEW 3 Mt Swaep 4 ms {1 p " L#Res W 100 ki SVEW 3 Mt Swaep 4 ms {1 p ]
Low Channel Middle Channel High Channel
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11.3.2.2 54MBPS

S Agient 131151 Aug 2, 2012

Sl 10 dllm
Peak
Log
"
iy

Dttan 70 48 1710 diam

¢
i AR ARG | ANV TR AR ey
| ¥ 4

Conter 7417 Gl
#Fies, VY 110 kg

AW 00 kit Swerp 4 ms {1 p

Span 1073 Mtz

Blrl 241841 GHz

R

focsonsscot it ]
Low Channel

S T e e St e U L[ Posk Search
ATl 7 AT Gl
Fied 10 dBm _Asten 20 4 104 dBm
Meas Tools | Peak . Meas Tosls
Lag )
|w e T L e e e |
Pt Pl |4V ¥ Next Pekc
r; 1
Ment Pl Right Moot Pk Right
Mt P Laft et Pk Loft
M1 57
Min Saare| {53 FC Min Search
A An
PPk Search FrFh Search
| N —— W
1 «]_l.lnlll 2437 GHz Span 1073 MHz 1603

{2Res (W 100 ki EVIW 300 ki Swranp 4 ms 1

% Aghesl 19133 Aug2 012 BT _[PeakSearch
MAF1 7S Gz
Fed 10 dBim Asten 20 aly .92 dm
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EXHIBIT 12. FREQUENCY & POWER STABILITY OVER

VOLTAGE VARIATIONS

Test Engineer(s): Khairul Aidi Zainal

The power and frequency stability of the device was examined as a function of the input voltage
available to the EUT. A Spectrum Analyzer was used to measure the RF output power and
frequency at the appropriate frequency markers. Power was supplied by an external bench-type DC
power supply and was varied £15% from the nominal.

4.2 2412000010 4.3 2412000050 4.3 2412000100 1
5.5 2437000000 5.3 2437000100 5.3 2437000010
5.7 2462000000 5.7 2462000015 6.0 2462000000 11
4.25 5.0 5.75
Power (dBm) Frequency (Hz) Power (dBm) Frequency (Hz) Power (dBm) Frequency (Hz) Channel
2.0 2402000459 2.0 2402000479 2.0 2402000479 0
1.8 2440000560 1.8 2440000560 1.8 2440000539 19
2.2 2480000580 2.2 2480000560 2.2 2480000539 39
4.25 5.0 5.75
Power(dBm) Frequency (Hz) Power(dBm)| Frequency (Hz) |Power(dBm)| Frequency (Hz) |Channel
3.8 5745002200 3.9 5745002300 3.9 5745002340 149
4.5 5785002280 4.5 5785002360 4.5 5785002280 157
4.6 5825002160 4.5 5825002220 4.5 5825002320 165

The power was then cycled On/Off to observe system response.

No unusual response was

observed, the emission characteristics were well behaved, and the system returned to the same
state of operation as before the power cycle.
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EXHIBIT 13. MPE CALCULATIONS

The following MPE calculations are based on a measured conducted RF power of 20.6dBm at
2462MHz and 21.5dBm at 5825MHz as presented to the antenna. The gain of this antenna, based
on the data sheet is 2.5dBi and 3.5dBi respectively.

13.1 2400 to 2483.5 MHz Band

Prediction of MPE limit at a given distance

Equation from page 18 of OET Bulletin 65, Edition 97-01

S PG
A7R?

where: S = power density
P = power input to the antenna
G = power gain of the antenna in the direction of interest relative to an isotropic radiator
R = distance to the center of radiation of the antenna

Maximum peak output power at antenna input terminal: 20.60 (dBm)
Maximum peak output power at antenna input terminal: 114.815 (mW)
Antenna gain(typical): 2.5 (dBi)
Maximum antenna gain: 1.778 (numeric)
Prediction distance: 20 (cm)
Prediction frequency: 2462 (MHz)
MPE limit for uncontrolled exposure at prediction frequency: 1 (mW/cm”"2)
Power density at prediction frequency: 0.040619 (mMW/cm”2)
Maximum allowable antenna gain: 16.4 (dBi)
Margin of Compliance at 20 com= 13.9 dB
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13.2 5725 to 5850 MHz Band
Equation from page 18 of OET Bulletin 65, Edition 97-01

S PG
AnR?

where: S = power density
P = power input to the antenna
G = power gain of the antenna in the direction of interest relative to an isotropic radiator
R = distance to the center of radiation of the antenna

Maximum peak output power at antenna input terminal: 21.50 (dBm)
Maximum peak output power at antenna input terminal: 141.254 (mW)
Antenna gain(typical): 3.5 (dBi)
Maximum antenna gain: 2.239 (numeric)
Prediction distance: 20 (cm)
Prediction frequency: 5825 (MHz)
MPE limit for uncontrolled exposure at prediction frequency: 1 (mW/cmA2)
Power density at prediction frequency: 0.062912 (mW/cm”2)
Maximum allowable antenna gain: 15.5 (dBi)
Margin of Compliance at 20 cm= 12.0 dB
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Equipment Calibration

Dale - 12 Dec- A1

APPENDIX A - Test Equipment List
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‘Wireless Product Development

Type Test - AG mans

Job 3 C1333 and C-1489
Prepased By AlS Qursdmer - Logic PD Camie & 31130
[ [Assetw [Desay | o |Mocel® Sz [CaDate cADeDde |E St
1 EE%60013 B Receiver w O5GA System  BITANOE40A 112272011 1V22012 Ackve Catxaion
2 EE900M M Receiver-flley secimn w SSG0A J4LADOZ06 1221 V20 Acive Caltraion
3 AA 960072 Transient Linier w 147 INTANZSIS 12 V2212 Acive Caltralion
4 AA 960075 LSN IO £ %1217 w1z YWANZ  Acve Caltraion
Proied Engneer- Al Zaindl Oualily A e Hilzle
‘! wireless Product Development
‘ Equipment Calibration
Dale - 12-Dec-AM1 Type Test: Condie ted measurements Job#: G-1333
Prepared By. AlS Quslomer - Logic PD Quile & 311310
M [Assels | Descripim Mafachrer  [Model® [seas [canas [ciDeDes  |Epipen Stas
1 AA 95043 Prrselx Gore BOMDHIHRD 546519 W11 [T Acive Calbaalion
2 EE9SNT3 SpecnmA nalyzer Aglent EA6A USI530564 AP AZSANZ  Acke Colbxalion
3 CCOmZIC SpecnumA naly zer w EMU7D USIHB0ES6 SAE11 SN2 Acive Callxaion
Propd Engineer- Al Oulily A ssaawance Peler
V’ LS RESEARCH LLC
‘ Wireless Product Development
‘ Equipment Calibration
Dale: 21.An-AN2 Type Test: Cond Measuremenls Jub®: C-1480
Prepared By. AxS ustomer - Logic PD Quile # 32142
[ [Assatw |Desoy [ o Mol Serid® CcaDale CAdDEDd: | Gipipent St
1 AA 95043 Prrselx Gore BOMDHIHRD 546519 W11 V3 Acive Calbaalion
2 EE9SNT3 SpecnmA nalyzer Aglent EA6A USI530564 S S Ackve Calbaalion
3 CoMZIC SpecnmA nayzer w E478 USIHBZS6 A2 [0 Ackve Calbaalion
Prolec Engineer- Al Zaindl Qulily A e Hilzke
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Wireless Product Development
Equipment Calibration

" LS RESEARCH LLC
f

Dete : 21-Jun-2012

TypeTest: Rad Band-E dge

Joo=: C-1333 and C-1489

Fregared By A Customer :  Logic PD Quotew 312142
[hio [asser= Des cription Ivendsctre  |Mbsei= [serisi = [cziDste Jcsl Due Date [Eouiorent Ssne
1 EESN0157 3+e- 132G+ SpectrumAnalyzer Aglent EasEn Active Calibration
2 EESNiss FF Freseclecier Aglent NS023A Active Calibration
3 EE9m012 HP 854C0A System Active Calibration
4 E90014 BV Recsiver-filer section HP 854204 Active Calibration
5 E914 Fre-Amp Adv. Moo WLAS12 Active Calibration
¢ E9me 254G LNA Duconmun Techn ALN-22144020 Active Calibration
7 Eoie Sid. Gain Horn Ant. w/oreamp Adv. Moo Active Calibration
8 AADNN44 Fhas eflex Gore Active Calitration
2  AASNO00S Eiconical Antenna = =a] Active Calibration
10 AASSN0TS Lag Feriadic Antenns BNES Active Caliraton
11 AA 580081 Double Ridge Horn Antenna =R ee] Active Calitrsion
12 AASE0M3T Standard Gain Horn Ant = =] Active Calibration
13 AASE0007 Double Ridge Horn Antenns EVCO Active Calibration
14 AASE0150 Bicon Antenns ETS Active Caliration

Froect Eginesr. Aidi

Qusity Asswrance Shane
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APPENDIX B - Test Standards: CURRENT PUBLICATION DATES RADIO

STANDARD #

DATE Am. 1

Am. 2

ANSI C63.4

2003

ANSI C63.10

2009

FCC 47 CFR, Parts 0-15, 18,
90, 95

2012

RSS GEN

2010

RSS 210

2010
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APPENDIX C - Uncertainty Statement

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 &= ieier et EeniEl 4.24 dB
Antenna
Radiated Emissions 3-Met§r C_)hamber, Log 4.8 dB
Periodic Antenna
Radiated Emissions TGOl Elcelliz) 4.18 dB
Antenna
Radiated Emissions 10-Meter OATS, Log 3.92 dB
Periodic Antenna
Conducted Emissions Shielded Room/EMCO LISN 1.60 dB
Radiated Immunity 3 Volts/Meter in 3-Meter 1.128 Volts/Meter
Chamber
Conducted Immunity 3 Volts level 1.0V
PARAMETER LSR * Uncertainty
1 | Radio Frequency, from FO +1.3x10”
2 | Total RF conducted Power +1.38 dB
3 | RF conducted power density +1.38 dB
4 | Conducted spurious emissions +1.38 dB
5 | Radiated emissions +4.87 dB
6 | Temperature +0.64° C
7 | Humidity 2.9 %
8 | DC voltage 10.03 %
9 | Low frequency voltage 0.1 %
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