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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.

FCC KDB 558074 D01 DTS Measurement Guidance v03r01

Test Procedures: ANSI C63.10
ANSI C63.4
1.2 - Normative References
Publication Year Title
FCC CER Parts 0-15 2013 Code of Federal Regulations —

Telecommunications

ANS| C63.4

2003

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.

RSS-210 Annex 8

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

RSS-GEN Issue 3

2010

General Requirements and Information for the
Certification of Radio Apparatus

ANSI C63.10

2009

American National Standard for Testing
Unlicensed Wireless Devices

FCC KDB 558074 D01
DTS Measurement
Guidance v03r01

Guidance for Performing Compliance
2013 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.

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.

LS Research, LLC Page 5 of 98

Prepared For: Nikon Metrology, Inc. | Model #: E0150-MOD Report #: 313179 A

EUT: E0150-MOD Serial #: 10534, SN 010502 LSR Job #: C-1818




EXHIBIT 2. PERFORMANCE ASSESSMENT

2.1 - Client Information

Manufacturer Name:

Nikon Metrology Canada, Inc.

Address:

13-55 Fleming Dr. Cambridge, Ontario, Canada. N1t 2A9

Contact Name:

Chris Cartile

2.2 - Equipment Under Test (EUT) Information

The following information has been supplied by the applicant.

Product Name: E0150-MOD
Model Number: E0150-MOD
Serial Number: 10534

2.3 - Associated Antenna Description

The antenna associated with the module is an Ethertronics Prestta™ WLAN Embedded Antenna.
The antenna is a multi-band antenna that operates in the 2.4GHz, 4.9GHz, 5.2GHz and the 5.8GHz

bands.

The antenna performance is as listed:

WLAN a/b/g/n + Japan 2.390-2.490 | 4.900-5.100 | 5.150-5.350 | 5.70-5.900
Antenna (GHz) b, g Japan a a
Peak Gain -0.6dBi 2.5dBi 4.5dBi 3.5dBi
Average Efficiency 55% 71% 75% 65%
VSWR Match 3.0:1 max 2.5:1 max 2.5:1 max 3.0:1 max
Feed Point Impedance 50 Q unbalanced (other if required)
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2.4 - EUT’S Technical Specifications

EUT Frequency Range (in MHz)

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

RF Power in Watts (Conducted measurement)

Minimum:

2.4GHz WLAN:
802.11b = 0.123
802.11g = 0.138
802.11n = 0.115
5.8GHz WLAN:
802.11a =0.186
802.11n =0.0692
Bluetooth LE = 0.00912

Maximum:

2.4GHz WLAN:
802.11b = 0.288
802.11g = 0.224
802.11n =0.158
5.8GHz WLAN:
802.11a =0.219
802.11n =0.214
Bluetooth LE =0.00933

Max Conducted Output Power (in dBm)

2.4GHz WLAN:
802.11b = 24.6
802.11g =23.5
802.11n = 22.0
5.8GHz WLAN:
802.11a=23.4
802.11n = 23.3
Bluetooth LE = 9.7

Field Strength at 3 meters (Maximum)

Not Applicable

Occupied Bandwidth (99% BW)

2.4GHz WLAN:
802.11b = 14.6 MHz
802.11g = 16.5 MHz
802.11n = 17.7 MHz
5.8GHz WLAN:
802.11a =17.45 MHz
802.11n =18.41 MHz
Bluetooth LE =1.23MHz

Type of Modulation

GFSK,OFDM,DSSS

Occupied Bandwidth (6% BW)

2.4GHz WLAN:

802.11b = 10.2 MHz
802.11g = 16.4 MHz
802.11n = 17.0 MHz
5.8GHz WLAN:

802.11a =15.9 MHz
802.11n =17.02 MHz
Bluetooth LE =719.13 kHz

Transmitter Spurious (worst case) at 3 meters

53.4 dBuV/m at 2483.7 MHz

Stepped (Y/N) Y
Step Value: 0.25dBm
Frequency Tolerance %, Hz, ppm Better than 100 ppm
Transceiver Model # (if applicable) WL1273L
Antenna Information
Detachable/non-detachable Detachable
Type Isolated Magnetic Dipole stamped metal antenna ™.
Gain 2.4GHz: -0.6 dBi
(From data sheet) 5.8GHz: 3.5 dBi
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 X Yes [1No
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 %

Document used for evaluation: KDB 447498 D01 General RF Exposure Guidance
Measurement Distance: 20 cm

2400 to 2483.5 MHz Band
RF Value: 0.4997 L1V/im [ ]A/m X W/m?2
[ Measured [] Computed X] Calculated

5745 to 5850 MHz Band

RF Value: 0.9744 [ 1V/m [ 1A/m X W/m?2
[ ]Measured [_] Computed X] Calculated

2.5 - Product Description

The module is a multi-standard module with support for WLAN (802.11 a/b/g/n), Bluetooth 2.1+EDR
and Bluetooth 4.0 (LE).
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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

FCCand IC : Compliance
Test Requirements
Paragraph (Yes/No)
IC - RSFgCGE1I\1532£c:7t 799 Power Line Conducted Emissions Measurements Yes
FCC : 15.247 (a)(1) .
IC - RSS 210 A8.1 (a) 20 dB Bandwidth N/A
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 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).

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. Proprietary LS Research WLAN programming tool for WLAN mode.

2. Proprietary LS Research Bluetooth programming tool for Bluetooth LE mode.

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 radiated RF measurements for the Bluetooth Low Energy mode of the EUT was performed with
the antenna connected. In WLAN mode, the EUT radiated measurements were cabinet radiation
measurements which are measurements of radiated emissions while the antenna port of the EUT
properly terminated.

The EUT was positioned in 3 orthogonal orientations.

In addition, this section includes the antenna port conducted measurements to be paired with the
cabinet radiation measurements.

Procedure: FCC OET KDB 558074 D01 Measurement Guidance v03r01 section 12.2.
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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.
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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 (dBpuVv/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:

Nikon Metrology, Inc.

Date(s) of Test:

October 18" to November 15t 2013

Project Engineer(s):

Khairul Aidi Zainal

Test Engineer(s):

Khairul Aidi Zainal, Peter Feilen, Mike Hintzke

Voltage:

3.6 VDC

Operation Mode:

continuous transmit, modulated

Environmental
Conditions in the
Lab:

Temperature: 70°F
Relative Humidity: 32%

EUT Power:

Single Phase 120VAC

3 Phase

VAC

Battery Other: Bench DC Supply
X | 80cm non-conductive 10cm Spacers
EUT Placement: P
pedestal
. 3 Meter Semi-Anechoic
EUT Test Location: | X . 3/10m OATS
FCC Listed Chamber
Measurements: Pre-Compliance Preliminary | X | Final
Detectors Used: X | Peak X Quasi-Peak | X | Average
Emissions that are present but not a function of the transmitter:
. Q.Peak Average
Frequency . X . Peak Q.Peak Average | Peak limit L . Peak Q.Peak Average
(MHz) COESIE 2 REgiE(m)) | Ry (dBuv/m) | (dBuv/m) | (dBuV/m) | (dBuV/m) (dll3l:\1/I/tm) (dél:\]ll/tm) margin (dB) [margin (dB) | margin (dB) flore
300.0 H v 1.00 0 23.3 17.8 11.3 N/A 46.0 N/A N/A 28.2 N/A 1
933.1 H v 1.00 0 33.1 27.6 20.9 N/A 46.0 N/A N/A 18.5 N/A 1
210.4 v v 1.00 150 245 19.1 10.6 N/A 40.0 N/A N/A 20.9 N/A 2
133.0 H v 1.00 0 28.5 22.4 16.4 N/A 43.0 N/A N/A 20.6 N/A 1
85.5 v v 1.00 0 35.5 30.6 21.8 N/A 40.0 N/A N/A 9.4 N/A 2
130.4 v v 1.00 313 29.9 24.5 17.8 N/A 40.0 N/A N/A 15.5 N/A 2
Notes:
1.  Measurement of system noise floor.
2. Emission does not change with channel. Found to be a function of the power supply used.
3. H: Horizontal, V: Vertical, S: Side, F: Flat.
4. Measurement above 4GHz performed at 1m separation distance. The limit value in the table reflects this

separation distance.
5. 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 ] .
Frequency 3 Azimuth . Avg Reading| Avg Limit A Antenna EUT
Height (m) Reading Margin (dB) . A .
(MHz) (degree) (dBuv/m) | (dBuv/m) Polarity orientation
(dBuv/m)
4804 1.00 297 55.1 47.8 63.5 15.8 Horizontal Side
12010 1.00 131 55.3 44.9 63.5 18.6 Horizontal Flat
19216 1.00 53 54.0 42.2 63.5 21.3 Horizontal Side

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

restricted band:

Frequenc Azimuth L Avg Reading| Avg Limit Antenna EUT
(lc\‘IIHz) ! Height (m) (degree) Reading (nguV/m)g (nguV/m) Margin (dB) Polarity orientation
(dBuv/m)
4880 1.03 299 57.4 54.4 63.5 9.1 Horizontal Side
7320 1.06 54 55.7 50.8 63.5 12.7 Horizontal Flat
12200 1.00 135 60.6 52.8 63.5 10.7 Horizontal Flat
19520 1.00 291 53.1 41.1 63.5 22.4 Horizontal Side

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

restricted band:

Frequenc Azimuth L Avg Reading| Avg Limit Antenna EUT
(lc\‘IIHz) ! Height (m) (degree) Reading (nguV/m)g (nguV/m) Margin (dB) Polarity orientation
(dBuv/m)
4960 1.14 37 60.0 57.1 63.5 6.4 Horizontal Vertical
7440 1.00 32 51.7 44.7 63.5 18.8 Horizontal Vertical
12400 1.00 44 55.8 44.5 63.5 19.0 Vertical Flat
19840 1.00 288 50.6 39.1 63.5 24.4 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.

LS Research, LLC

Page 15 of 98

Prepared For: Nikon Metrology, Inc.

Model #: E0150-MOD

Report #: 313179 A

EUT: E0150-MOD

Serial #: 10534, SN 010502

LSR Job #: C-1818




5.6.2 2.4GHz WLAN

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

band:
) Peak ) .
Frequency ) Azimuth . Avg Reading| Avg Limit A Antenna EUT
Height (m) Reading Margin (dB) . A .
(MHz) (degree) (dBuV/m) | (dBuV/m) Polarity orientation
(dBuv/m)

7236 1.00 202 51.5 45.2 63.5 18.3 Vertical Side
12060 1.06 326 58.6 51.7 63.5 11.8 Horizontal Vertical
14472 1.00 216 61.6 55.8 63.5 7.7 Vertical Flat
19296 1.00 151 52.2 42.8 63.5 20.7 Horizontal Vertical

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

Peak
F Azimuth Avg Readi Avg Limit Ant EUT
requency Height (m) zimu Reading vg Reading| Avg Limi Margin (dB) n en.na ' .
(MHz) (degree) (dBuv/m) | (dBuV/m) Polarity orientation
(dBuV/m)
7311 1.00 156 50.7 43.4 63.5 20.1 Vertical Side
12185 1.06 317 60.6 53.8 63.5 9.8 Horizontal Vertical
19496 1.00 6 51.7 42.7 63.5 20.8 Vertical Side

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

Frequenc Azimuth L Avg Reading| Avg Limit Antenna EUT
(lc\‘IIHz) ! Height (m) (degree) Reading (nguV/m)g (nguV/m) Margin (dB) Polarity orientation
(dBuv/m)
7386 1.00 157 51.1 44.5 63.5 19.0 Vertical Side
12310 1.04 319 59.8 53.9 63.5 9.7 Horizontal Vertical
19696 1.00 356 51.5 41.0 63.5 22.6 Vertical Side
22158 1.00 103 51.2 40.5 63.5 23.0 Horizontal Vertical
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.
4

Data above are those when the EUT was in 802.11 b mode with 6 MBPS since it was determined to be the worst

case mode.
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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
Frequency ) Azimuth . Avg Reading| Avg Limit ) Antenna EUT
Height (m) Reading Margin (dB) . ) .
(MHz) (degree) (dBuv/m) | (dBuv/m) Polarity orientation
(dBuv/m)
11490 1.1 256 57.8 51.9 63.5 11.6 Horizontal Vertical

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

Peak
Frequency ) Azimuth . Avg Reading| Avg Limit ) Antenna EUT
Height (m) Reading Margin (dB) . . .
(MHz) (degree) (dBuv/m) | (dBuv/m) Polarity orientation
(dBuV/m)
11570 1.13 244 58.4 52.1 63.5 11.4 Horizontal Vertical

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

Peak
Frequency ) Azimuth ea' Avg Reading| Avg Limit ) Antenna EUT
Height (m) Reading Margin (dB) . ) .
(MHz) (degree) (dBuv/m) | (dBuv/m) Polarity orientation
(dBuv/m)
11650 1.11 241 58.5 53.7 63.5 9.9 Horizontal Vertical
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 - Radiated measurements 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 200 MHz, 3m distance.

gilent 10:36:23 Oct 29, 2013 R T | Peak Search Agilent 19:33:08 Oct 29, 2013 R T | Trace
[ Peak: el: Next Peak Trace
M Aug:
Marker 85.240000 MHz Next Pk Right Clear Hrite
Next Pk Left Max Hold
Min Search Min Hold
Pk-Pk Search View
Mkr 5 CF Blank
More More
u . . . 1of2 1of2
Copyright 2000-2009 Agilent Technologies
Vertical Horizontal
200 to 1000 MHz, 3m distance.
gilent 11:16:67 Oct 25, 2013 R T | Peak Search 3 Agilent 11:11:47 Oct 25, 2013 R T | Trace

\/mPresel: Next Peak \/mPresel: 1 - Trace

VAm Inout: RE Path: Filter VAm Inout: RE Path: Filter

V/m Atten: O dB  Gain: OW V/m Atten: O dB  Gain: OW
Next Pk Right Clear Hrite
Next Pk Left Max Hold
Min Search Min Hold
Pk-Pk $earch View
Mkr 5 CF Blank
More More
1of 2 1of 2
Vertical Horizontal

Note:

1.  The screen captures between 30 MHz to 1000 MHz are common between the 2.4GHz WLAN, 5.8GHz WLAN and the
Bluetooth LE. The emissions seen are independent of the mode the module was in.
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The screen captures below are for the 2.4 GHz WLAN and Bluetooth LE

1000 to 2310 MHz, 3m distance.

Agilent 15:67:56 Oct 29, 2013 R T | Peak Search

Heas At Mkr EMI Peak: \/mPresel: Next Peak
2 GHz  OP: Usm Input: RF Path: Bypass
EMI Ava: '/ —
Marker 2.244500800 G Next Pk Right
Next Pk Left
Hin Search

Pk-Pk $earch

Mkr 5 CF

More

‘ 1of 2
#y

e Operation Status, C:\A3HORN12.ANT file loaded

Bluetooth LE (reduced bandwidth)

Agilent 14:52:45 (ct 18, 2013 R T | Trace
Presel: Trace
Tnput: RF Path: Bypass 2 3
Clear Hrite
Max Hold
Min Hold
View
Blank
More
] He 15 Lot
2.4GHz WLAN (reduced bandwidth)

2310 to 2390 MHz, 3m distance.

Agilent 14:50:30 Oct 18, 2013 R T | Peak Search

Presel: Next Peak
Input: RF Path: Bypass
Next Pk Right
Next Pk Left
Min Search

Pk-Pk $earch

Mkr 5 CF

More
1of 2

loaded

Agilent 15:15:55 Oct 29, 2013 R T | Trace
Meas AL Hkr ENI Peak:37.49 dBull/mPresel: A g T"ac"z’
. .22 GHz  OP: 32.26 dBul/m Input: RF Path: Bypass | =
Emissions [ Avg: 24.43 dBul/m
Clear Hrite
Max Hold
Min Hold
View
Blank
More
1of 2
C:\A3HORN12.ANT file loaded
Bluetooth LE

2.4GHz WLAN

Note: The range 2483.5 to 2500 MHz is in section 8 of this report (Band-edges).
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2390 to 2400 MHz, 3m distance.

Agilent 15:06:13 Oct 29, 2813

Meas At Mkr EMI Peak:37.49 dBul/mPresel;
3.22 GHz OP: 32.26 dul/m Input: RF Path:
Emissions EMI Avg: 24.43 dBul/m

Marker a 2.336000 MHz

R T |PeakSearch

Next Peak Meas At Mkr EMI Peak: N/A Presel: Next Peak
Bypass : N/ Input: RF Path: Bypass
Emissions EMI Avg: NAA
Next Pk Right Marker o« 12.624000 HHz Next Pk Right

Next Pk Left

Hin Search

Pk-Pk Search

Agilent 14:33:25 Oct 18, 2813

R T |PeakSearch

Next Pk Left
Hin Search

Pk-Pk Search

Input: RF Path:

WUBK 1 kHz

File Operation Status, C:\A3HORN12.ANT file loaded

Bypass

Next Pk Right

Next Pk Left

Min Search

Pk-Pk $earch

Mkr 5 CF

More
1of 2

Mkr 3 CF Mkr 3 CF
More More
e 1of 2 ] 1of 2
ile Operation Status, C:\A3HORN12.ANT file loaded
Bluetooth LE 2.4GHz WLAN
2500 to 4000 MHz, 3m distance.
Agilent 16:32:26 Oct 18, 2013 R T | Peak Search Agilent 13:36:39 Oct 18, 2013 Display
Next Peak Presel: Full Screen

Input: RF Path: Bypass

#YBH 1 kHz

lent Technologies

Display Line
54.60 dBpY

Limits»

Active Fctn
Position»
Bottom

Titler

Preferences»

Bluetooth LE

2.4GHz WLAN
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4000 to 18000 MHz, 1m distance.

Agilent 15:35:48 Oct 30, 2813 R T | Trace Agilent 88:48:33 Oct 28, 2013 R T Trace
Trace Trace
2
Clear Hrite Clear Hrite
Max Hold Max Hold
; Min Hold Min Hold
h’“‘*n!"'l\ e
W _

View View
Blank! Blank

More
More
: WUBH 16 . : Dt 1of 2

Bluetooth LE 2.4GHz WLAN
18000 to 25000 MHz, 1m distance.
Agilent 20:32:08 Oct 31, 2013 R T | Trace Agilent 19:63:58 Oct 31, 2013 R T | Trace
Trace Trace
2
Clear Write Clear Hrite
Max Hold Max Hold
Min Hold Hin Holel
et el
View View
Blank Blank
More
1mn’fr§ , i A 1of 2
Bluetooth LE 2.4GHz WLAN
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The screen captures below are for the 5.8 GHz WLAN

1000 to 8000 MHz, 1m distance.

¥ Agient 15:43:03 Oct 29, 2013

R T | MHarker
N select Marker
1 2 3 4

Normal

Delta

Delta Pair.

¥ Agient 1836:30 Oct 31, 2013

| Peak Search

Next Peak
Hext Pk Right

Next Pk Left

(Tracking Raf) Hin Search
fiof Y |
e Spas;?:: W Fk-Fk Search
off Hkr 5 CF
Hure. Hnre.
1af 2 1of 2
peration § X
1000 to 4000 MHz (reduced bandwidth)
B Agient 14:7853 Oet 31, 2003 R T | PeakSearch | Peak Search
: Next Peak :

Next Pk Right

Next Pk Left

Next Peak
Next Pk Right

Next Pk Left

ng

5850 to 5900 MH

z

Hin Search Hin Search
Pk-Pk Search B Pk-Pk Search
Hkr 5 CF Hkr 5 CF
Hore Hore
1af 2 1af 2
5815 to 5900 MHz

" Peak Search o Aglent 10:15:57 Mov 1, 2013 R T | Trace
Next Peak 1’“;
Next Pk Right Clear Hrite
Next Pk Left Max Hold
Hin Search Hin Hold
W Pk-Pk Search View
Hkr 5 CF Blank:
Hore Hore
1af 2 1af 2

ding

5900 to 8000 MHz
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Stop Freq 1E.000000000 GHz

Ref 75.00 dByVin

‘Start 8.000 GHz
#Res BW 1.0 MHz

8000 to 26000 MHz, 1 distance.

Feef 75,00 dBysVim

iAo tan e o

B

FVEW 30 kHz

8000 to 18000 MHz

18000 to 26000 MHz

26000 to 40000 MHz, 1m dlstance

=T

Marker 1 3850000000000 gHz

Feef 75,00 dBysVim

Biop 40,000 GHz

FVEW 30 kHz Sweep 364.1 ma (1001 pits)|
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5.8 - Antenna port conducted measurements

(Data to complement cabinet radiation measurements)

5.8.1 2.4GHz WLAN

Restricted Out of band
; . Ground
Transmit band emission Average ) antenna
Peak (dBm) Reflection .
channel frequency (dBm) factor (dB) correction
(MHz) 2 (dBi)
1 2813.9 -48.6 -56.5 0.0 2.0 -46.6 -21.2 25.4 -54.5 -41.2 13.3
4824.0 -52.2 -56.3 0.0 2.5 -49.7 -21.2 28.5 -53.7 -41.2 12.5
6 4874.0 -51.8 -56.6 0.0 2.5 -49.3 -21.2 28.1 -53.9 -41.2 12.7
12185.0 -51.6 -62.9 0.0 2.0 -49.6 -21.2 28.4 -59.7 -41.2 18.5
11 4924.0 -51.8 -56.8 0.0 2.5 -49.3 -21.2 28.1 -54.3 -41.2 13.1
12310.0 -53.0 -62.6 0.0 2.0 -51.0 -21.2 29.8 -60.6 -41.2 19.4
Note:

1. Example calculation:
Measurement (dBm) + ground reflection factor + out of band antenna correction (dBi)
=-48.6 +0+ 2.0 =-46.6 dBm (Peak data at 2813.9MHz,1 MBPS)

2. Data above are those when the EUT was in 802.11 b mode with 6 MBPS since it was determined to be the worst case mode.

5 Agient 143587 Oce 14, 2013

Marker
409.900000 MHz
-53.51 dBm

gilent T

g

R T | PeakSearch

Next Paak

Next Pk Right

Next Pk Left

Min Search
Pk-Fk Search

|
Mkr 3 CF

Hore
I of 2|

o Agilent 14:4386 Oce 14, 2013

.310000000 GHz

-49.60 dBm

Peak Search

Hext Peak

Next Pk Right

,  NextPk Left

Hin Search

Pk-Pk Search.

30 to 1000 MHz, middle channel

100
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o Agilent L4:43:48 Oce 14, 2003 R T |PeakSearch

Hext Pnatj

[ |
Next Pk R'mhl
Nenxct Pk Left:

|

Hin Search|

|

Pk-Pk Searchl

Mer 3 CF

!lors'
1 of 2|

5 Agilent 1457:23 Oct 14, 2013 [~ Display

Full Scman!
_

fictive Fotn |
Position
Bunnm

Tltlm!

|
I Preferences:

1000 to 2310 MHz, middle channel average

2500 to 4000 MHz, mlddle channel peak

= Agilent 15:15:41 Oce 14, 2813 R T | Harker
: Select Harker|
(el

|
Normal|

[lel!a|

Delta Palr

ITm:hng Raf\

Ref —J

Span Palr|

Span Eemer!

Marker |
3,089800000 GHz I
-57.952 dBm mﬂ,

1 of 2|

o Agilent 1EB&LL Oct 14, 2003 R T | Harker

M select Harker
(el

|
Normal|

[lel!a|

Delta Palr
ITm:hng Raf\
Rel —J
Span Palr|
Conter|

off|

!lors'
1 of 2|

2500 to 4000 MHz, middle channel average

4000 to 18000 MHz, middle channel peak

= Agilent 15:55:21 Ocr 14, 2813 R T | Harker
: Select Harker|
(el

—

|
Normal|

[lel!ai
Delta I'ailrI
(Tracking Raf\

P RPN | _,

» N S| R e L
N i !

Span Palr|

Span Conter |

ofil
|

!lors'
1 of 2|

B Aglent 16:38:46 Oct 14, 2013 R T | PeakSearch

Next Peak
. .Nm(l Pk Right
[ Next Pk Left,
. Hin Saarci;
;’k-ﬁc Searcl:

Hkr 3 CF

Hore
1of 2

4000 to 18000 MHz, middle channel average

18000 to 25000 MHz, middle channel average

The ranges 2390 to 2400 MHz and 2483.5 to 2500 MHz are in exhibit 8 (band-edges)
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5.8. 5.8GHz WLAN

Measurements are those when the EUT was in 802.11 a mode with 6 MBPS since it was determined to be the worst case mode.

4 Aglent 15:02:20 Nov 8, 2013 R T | PeakSearch

Next Peak
Next Pk Right
Next Pk Left
Hin Search
Pk-Pk Saareh.

Mkr 5 CF

Hore
1 af 2

30 to 1000 MHz, Low channel peak

& Aglent 15:04:48 Nov 8, 2013 R T

1000 to 5725 MHz, Low channel peak

& Aglent 15:20:37 Nov 8, 2013

4500 to 5725 MHz, Low channel average

4 Aglent 15:36:19 Now 8, 2013 R T | PeakSearch

1 Hext Peak
5 ker il

=] GH=
:2?35?1% ngfn?a GHz Next Pk Right
Next Pk Left

Hin Search
ey, Pl-Pk Search

Hkr 3 CF

Hore
1 of 2

5850 to 10000 MHz, High channel peak

& Aglent 15:37:06 Now 8, 2013

5850 to 7000 MHz, High channel average

10000 to 26000 MHz, High channel Peak

o Aglent 15:34:25 Hov 5, 2013 R T |PeakSearch

Hext Peak
Hext Pk ngl‘l.t.
Hext Pk Left
Hin Search
Pk-Pk Snarc;\

Hkr 3 CF

Hore
1 of 2

LS Research, LLC

Page 26 of 98

Prepared For: Nikon Metrology, Inc. | Model #: E0150-MOD

Report #: 313179 A

EUT: E0150-MOD

Serial #: 10534, SN 010502

LSR Job #: C-1818




¥ Agilent 16:26:59 Mov 8, 2013 R T | PeakSearch

Next Peak
Next Pk Right
Next Pk Left

Min Search
Pk-Pk Search

Mkr 3 CF

More:
1of 2

26000 to 40000 MHz,
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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 an off-the-shelf 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 251 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
S0V P! Qi X | 80cm above Ground Plane Other: "
Measurements: Pre-Compliance Preliminary X | Final
Detectors Used: Peak X | Quasi-Peak X | Average
0.150 L1 35.2 66.0 30.8 5.2 56.0 50.8
0.302 L1 32.2 60.2 28.0 10.7 50.2 39.5
1.106 L1 27.2 56.0 28.8 -2.7 46.0 48.7
0.150 L2 34.6 66.0 314 4.9 56.0 51.1
0.416 L2 20.0 57.5 37.5 -7.0 47.5 54.5
0.295 L2 30.0 60.4 30.4 0.6 50.4 49.8
1.025 L2 27.6 56.0 28.4 -2.4 46.0 48.4
0.618 L2 22.1 56.0 33.9 17.7 46.0 28.3
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).

[@3] 19:82 36 PR 25, 2@1F oot ra [@3] 19:19:86 AFR 5. 27 Laet Hra
RTTEN RCTU OET: PERK Key Menu 570 ACT OET: PERE Fey Menu
B MERS DET: PERK OP AUG SPRN 0. 68 HH: HERS DET: PERE OF AUC <Pl
HKR 158 EH: MR 158 ki
41,03 iyl 4,38 dByb
LOG RAEF 75 @ dEpW HH?KE? LOG  REF 75 @ dEpW HH%%EHE
1R iR
dBs dBs
1ATH S FRSS ILIHIT HARKER 1ATH . FRSS ILIHIN HDLEH;
i de - a i dB -
=] =]
HEXT YIEW R
e PERE [y
-
uh 5B [JSANIVAN NEXT PE | R e K BLANG B
5C FC N RIGHT S0 FC N N
ALORR f%l ALORR Y \*w /.JIL
HEXT PR Trace
Mg g . LEF1 L A‘_M‘ L“‘ 1 . -w-—"‘ E B oL
CSTART 15R kHr $TOF 38,88 NHr Hore STRRT 15R kHz STOF 38, 8@ MH: More
RL AIF BW 9.8 kH: RUG BN 38 LH: SWP 248 sec  f ol ? RL 41 BH 9.0 kH: RUC BH 38 LH: WP 3.8 sec  f af 2
Line 1 Line 2
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EXHIBIT 7. OCCUPIED BANDWIDTH

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

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 while the 6dB bandwidth was measured using

Procedure: FCC OET KDB 558074 D01 Measurement Guidance v03r01 8.2.

7.3 - Test Data

7.3.1 Bluetooth LE

EUT Mode Channel Frequency DTS 6dB 99% BW
(MHz) (kHz) (MHz)
0 2402 718.23 1.23
BLE 19 2440 715.24 1.23
39 2480 719.13 1.23
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7.3.2 2.4 GHz WLAN

802.11 Data Rate 6dB 99% Banilc\llxidth
standard (MBPS) Channel | Bandwidth | Bandwidth minimum
(MHz) (MH2) ) i (i)

1 9.6 13.5 0.5

b 1 6 9.6 13.6 0.5

11 9.6 13.8 0.5

1 15.2 16.5 0.5

g 6 6 15.2 16.4 0.5

11 15.2 16.4 0.5

1 16.1 17.6 0.5

n MCSO 6 16.1 17.7 0.5

11 16.2 17.7 0.5

1 10.2 14.6 0.5

b 11 6 10.1 14.6 0.5

11 10.1 14.6 0.5

1 16.4 16.3 0.5

g 54 6 16.4 16.4 0.5

11 16.4 16.3 0.5

1 17.0 17.4 0.5

n MCS7 6 17.0 17.3 0.5

11 17.0 17.3 0.5
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7.3.3 5.8 GHz WLAN

802.11a.
S P h | Frequency DTS 6dB 99% BW
ata Rate anne
(MHz) (MHz) (MHz)
149 5745 15.36 16.51
6 Mbps 157 5785 15.13 17.75
165 5825 15.47 17.42
T ch | Frequency DTS 6dB 99% BW
ata Rate anne (MHz2) (MHz2) (MHz2)
149 5745 15.20 16.59
12 Mbps 157 5785 15.19 17.07
165 5825 15.46 17.14
T B ch | Frequency DTS 6dB 99% BW
ata Rate anne (MHz) (MHz) (MHz)
149 5745 15.90 16.52
24 Mbps 157 5785 15.67 17.15
165 5825 15.91 17.11
802.11n
T ch | Frequency DTS 6dB 99% BW
ata Rate anne (MHz) (MHz) (MHz)
coms | 2| 9% | B | o
(MCS 0) : :
165 5825 15.35 18.39
R ch | Frequency DTS 6dB 99% BW
ata Rate anne (MHz) (MHz2) (MH2)
e Mops | — e 170s | 1769
(MCS 7) - -
165 5825 16.01 17.70
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7.4 - Screen Captures

The screen captures below represents the widest band width.

7.4.1 Bluetooth LE

Agilent 83:13:33 Nov 11, 2013

Ch Freq 2.48 GHz
Occupied Bandwidth

Uccupled Bandwidth Occ BH % Pur
1.8442 MHz x dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2010 Agilent Technologies
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Trig Free Next Peak Ch Freq 2.48 GHz
Occupied Bandwidth
Next Pk Right
Atten
Next Pk Left ‘
,wﬂ i
Min Search Nw" W'l' '

7‘1 il W ’
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7.4.2 2.4GHz WLAN

802.11b

z% Agilent 11:25:52 Oce 15, 2013
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Oceupied Bandwidth
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802.11g

Agilent 11:28:08 0ct 15, 2013

Ch Freq
Occupied Bandwidth

2.412 GHz

Occupied Bandvidth
16.3557 MH

Transmit Freq Error 1
% dB Bandwidth 1

Occ BH % Pwr
% dB

R T | MeasSetup

t 2000-2010 Agilent Technologies
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Avg Mode
Exp Repeat
Max Hold Atten 46 dB
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S Qe
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dB - n
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16.4623 MHz
Optimize Transmit Freq Error 1
Ref Level % dB Bandwidth ]
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802.11n
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Transmit Freq Error 1
% dB Bandwidth
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7.4.3 5.8GHz WLAN

802.11a

Agilent 11:37:00 Now 8, 2813 R T | MeasSetup

Avg Number

Ch Freq 5.745 GHz Trig Free 18

Occupied Bandwidth Off
Avg Mode

Exp Repeat

Max Hold

4 On OFf
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X dB
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% dB Bandwidth

pyright 2000-2010 Agilent Technologies
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EXHIBIT 8. BAND EDGE MEASUREMENTS

Test Engineer(s): Khairul Aidi Zainal

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).

Measurement procedure used was FCC OET KDB 558074 D01 v03r01 sections 11 and 12.

The band-edge measurements for the WLAN mode were performed via antenna port conducted
measurements. As required by FCC OET KDB 558074 D01 v03r01, a cabinet radiation
measurement was performed to complement the conducted measurement.

Calculations
Conversion of Radiated field strength limits to EIRP:

EIRP (dBm) = E (dBuV/m)+20log (measurement distance)-104.8

Peak EIRP limit (dBm) = 74 + 20log (3m) — 104.8 = -21.2dBm
Average EIRP limit (dBm) = 54 + 20log (3m) — 104.8 =-41.2dBm

Sample calculation:
Average data at 2484.2 MHz for 802.11g mode:

Final average band-edge (dBm) = Average measurement (dBm) + duty cycle correction + antenna

Gain (dBi)
=-43.9dBm + 0.1dB + 2.0 dBi
=-41.8 dBm
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Duty Cycle

Measurement procedure: FCC OET KDB 558074 D01 v03r01 section 6.

. . Duty cycle
802.11 Data Rate | TX ontime | TX off time Duty Cycle | correction
Standard (MBPS) (ms) (ms) factor (dB)
1.0 9.989 0.047 1.00 0.0
6.0 1.664 0.052 0.97 0.1
n MCS1 0.783 0.053 0.94 0.3
802.11b

Agilent 10:08:58 0ct 11, 2813
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2.48 dB
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802.11n
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8.2. Band edge.
8.2.1 Band-edge in Restricted Band:

8.2.1.1 Bluetooth LE

4% Agilent 14:59:17 Oct 29, 2013

R T |PeakSearch

Meas At Mkr EMI Peak Next Peak
GHz EP:

Ml Aua:

Marker 2.492777000 GHz

:37.49 dBuY./m Presel:

32.26 dBub/m Input: RF Path: Bypass

24.43 dBud/m

Next Pk Right

Next Pk Left
Hin Search

Pk-Pk Search

Mkr 3 CF

More

e 1of 2

Status, C:\A3HORN1Z.ANT file loaded

File Opera

4% Agilent 14:59:58 Oct 29, 2013

Meas At Mkr EMI Peak:37. Presel:
GHz  ap: 32. Input: RF Path: Bypass
EM] Avg: 24.

R T |PeakSearch

Next Peak

Next Pk Right

Next Pk Left

Hin Search

Pk-Pk Search

Mkr 3 CF

More
1 of 2

Upper band edge Peak

Upper band edge Average

Radiated band-edge
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8.2.1.2 2.4 GHz WLAN

Antenna port conducted measurement data of restricted band band-edge 2483.5 to 2500 MHz:

" . Duty Cycle
Peak data Resilsiad) Average data A correction for
802.11 f— band Band- s band Band- average Antenna
Standard (MHz) edge: Peak (MHz) edge: Avg ———— gain (dBi)
(dBm) (dBm)
(dB)
b 2499.8 -38.9 2487.3 -51.2 0.0 2.0 -36.9 -21.2 15.6 -49.2 -41.2 8.0
g 2483.7 -24.2 2484.2 -43.9 0.1 2.0 -22.2 -21.2 1.0 -41.8 -41.2 0.6
n 2483.8 -24.9 2484.0 -44.6 0.3 2.0 -22.9 -21.2 1.7 -42.4 -41.2 1.1
Note:
1.

cycle section in the preceding pages.

3. Measurements performed with 1MHz RBW.

Refer to calculation section in the preceding pages for sample calculation.

The Duty cycle correction was added to the measured value to account for the duty cycle being less than 98%. Refer to duty
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2.4GHz WLAN 802.11b

Agilent 13:24:05 0Oct 11, 2013

Ext PG -10 4B
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cted measurements
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2.4GHz WLAN 802.11g

Agilent 15:16:56 0Oct 11, 2613 R T |PeakSearch Agilent 15:15:38 Oct 11, 2613 R T |PeakSearch

Next Peak Next Peak
Next Pk Right: Next Pk Right:
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Mkr 3 CF| Mkr 3 CF|
— More: art o p—— More:
1of 2 1 " m N 1of 2

Upper band edge Peak Upper band edge Average

Antenna port conducted measurements

Agilent 14:88:48 Oct 18, 2013 R T |PeakSearch Agilent 14:88:14 Oct 18, 2013 R T |PeakSearch
Meas At Mkr EMI Peak: N/A Presel: Next Peak Heas At Mkr Presel: Next Peak

ap: N/A Input: RF Path: Bypass Input: RF Path: Bypass
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More More
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2.4GHz WLAN 802.11n

Agilent 89:38:06 Oct 14, 2013 R T |PeakSearch Agilent 15:06:13 Oct 11, 2613 R T |PeakSearch

Next Peak Next Peak
Next Pk Right: Next Pk Right:
j% ol
Wl Next Pk Left Next Pk Left
Wl Pan '/‘L‘W'“\'ﬂ"ml""""\'\(’n‘1'-‘IJMIHy ’L 'J \
bl L I L u\iﬁh\*\ ,,.Nl\v\,s.\ﬁ y
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Antenna port conducted measurements
Agilent 14:16:81 Oct 18, 2013 R T | Peak Search Agilent 14:15:03 Oct 18, 2013 R T | Peak Search
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5
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5
Input: RF Path: Bypass BilEsEE | At

Emissions

Next Pk Right Next Pk Right
#Atten B dB
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More More
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Antenna port conducted measurement data of restricted band 2310 to 2390 MHz:

Restricted Restricted B EED
802.11 ;r ::E:z: band A:z:iz::;a band cor;::gr;for Antenna
Standard (MHz) emission: (MHz) emission: Avg S gain (dBi)
Peak (dBm) (dBm) (dB)
b 2385.9 -41.7 2386.4 -51.3 0.0 2.0 -39.7 -21.2 18.5 -49.3 -41.2 8.1
g 2390.0 -29.6 2390.0 -44.8 0.3 2.0 -27.6 -21.2 6.4 -42.5 -41.2 1.3
n 2389.2 -31.1 2390.0 -47.5 0.2 2.0 -29.1 -21.2 7.8 -45.3 -41.2 4.0

1. The Duty cycle correction was added to the measured value to account for the duty cycle being less than 98%. Refer to duty

cycle section in the preceding pages.

2. Refer to calculation section in the preceding pages for sample calculation.

3. Measurements performed with 1MHz RBW.

2.4GHz WLAN 802.11b

< Agilent 18:59:23 Oct 14, 2013 R T | PeakSearch

#fitten 16 dB Ext PG -10 dB Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk $earch

Mkr 3 CF
More:
‘ 1of 2
3 # z 1] 5 @
Copyright 20080-2010 Agilent Technologies

< Agilent 10:46:58 Oct 14, 2013

#fitten 16 d

#

pyright 2000-2010 Agilent Technologies

R T | PeakSearch
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Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search
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More:
1of 2

Peak

Average

Antenna port conducted measurements

Note: Refer to exhibit 5.7 for cabinet radiation plot for the range of 2310 to 2390MHz
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2.4GHz WLAN 802.11b

oy
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Antenna port conducted measurements

2.4GHz WLAN 802.11n

Agilent 10:57:04 Oct 14, 2013

A
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Antenna port conducted measurements

Note: Refer to exhibit 5.7 for cabinet radiation plot for the range of 2310 to 2390MHz
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8.2.2 Antenna port conducted measurement in (100 kHz bandwidth) Band-edge:

8.2.2.1 Bluetooth LE

% Agilent 98:58:43 Nov 11, 2913 R T

B dB Ext PG -16 dB
Marker a

2.8740008 MHz

60.16 dB

% Agilent 99:19:31 Now 11, 2013 R T
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8.2.2.2 WLAN

2.4 GHz WLAN 802.11b
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2.4 GHz WLAN 802.11g

Agilent 16:53:14 Oct 16, 2013

R T |PeakSearch
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Pk-Pk $earch

Mkr 5 CF

More
1of 2

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

Agilent 17:04:28 Oct 16, 2013

R T |PeakSearch

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk $earch

Marker a

-20.885423 MHz Hkr 5 CF
49.27 dB -
i 1of 2

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

Lower band edge

Upper band edge

2.4 GHz WLAN 802.11n

Agilent 16:54:35 Oct 18, 2013 R T | Peak Search

{Bm Atte 3 E: Next Peak
Marker &
13.264000 MHz

3397 dB Next Pk Right

) MWWWWWWM JN?WW'MWW,
Next Pk Left

Min Search
Pk-Pk Search

Mkr 5 CF

More
1af2

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

Agilent 17:03:38 Oct 18, 2013 R T | Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 5 CF

More
1af2

Lower band edge

Upper band edge
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5.8 GHz WLAN 802.11 a

Agilent 15:24:26 Nov 8, 2013

Lower band edge

T Agilent 15:42:12 Hov §, 2013

Upper band edge
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EXHIBIT 9. POWER OUTPUT (CONDUCTED): 15.247(b)

Test Engineer(s): Adam Alger 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.

Measurement procedure used was FCC OET KDB 558074 D01 v03r01 section 9.1.1 and 9.1.2

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
in dB) =9.4 (dBm).
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9.2.1 Bluetooth LE

Frequency Power Power Limit Power
EUTMode |~ Channel | ) (dBm) (dBm) | Margin (dB)
0 2402 9.6 30.0 20.4
BLE 19 2440 9.7 30.0 20.3
39 2480 9.6 30.0 20.4
9.2.2 2.4GHz WLAN
802.11 Data Rate Maximum Power Limit] Power
Standard (MBPS) Channel - fPeak Power (dBm) margin (dB)
(dBm)
20.9 30.0 9.1
b 1 21.1 30.0 8.9
11 21.4 30.0 8.6
21.4 30.0 8.6
g 6 21.7 30.0 8.3
11 22.0 30.0 8.1
21.5 30.0 8.5
n MCSO 21.8 30.0 8.2
11 22.0 30.0 8.0
24.1 30.0 5.9
b 11 24.3 30.0 5.7
11 24.6 30.0 5.4
22.7 30.0 7.3
g 54 22.9 30.0 7.1
11 23.5 30.0 6.5
20.6 30.0 9.4
n MCS7 21.1 30.0 8.9
11 21.4 30.0 8.6
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9.2.3 5.7GHz WLAN

802.11 a
Data Rat ch | Frequency Power Power Limit Power
ata Rate anne (MHz) (dBm) (dBm) | Margin (dB)
149 5745 22.9 30.0 7.1
6 Mbps 157 5785 23.0 30.0 7.0
165 5825 23.4 30.0 6.6
Data Rat ch | Frequency Power Power Limit Power
ata Rate anne (MHz2) (dBm) (dBm) | Margin (dB)
149 5745 22.9 30.0 7.1
12 Mbps 157 5785 22.7 30.0 7.3
165 5825 23.0 30.0 7.0
it h | Frequency Power Power Limit Power
ata rate anne (MHz) (dBm) (dBm) | Margin (dB)
149 5745 23.2 30.0 6.8
24 Mbps 157 5785 23.1 30.0 6.9
165 5825 23.3 30.0 6.7
802.11 n
e h | Frequency Power Power Limit Power
ata Rate anne (MHz) (dBm) (dBm) | Margin (dB)
oo |22 58 |57 | w0 |7
(MCS 0) - - -
165 5825 23.3 30.0 6.7
Data Rat ch | Frequency Power Power Limit Power
ata Rate anne (MHz) (dBm) (dBm) | Margin (dB)
e e -
(MCS 7) - - -
165 5825 19.0 30.0 11.0
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9.3 - Screen Captures.

9.3.1 Bluetooth LE
Low Channel

¥ Agilent B8:54:59 Nov 11, 2013

R T | PeakSearch

iBm Atten Next Peak
“|Marker
2401820000 GHz
9.64 dBm

Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

Mkr 5 CF

More
1of 2

Copyright 2000-2010 Agilent Technologies

Middle Channel
3% Agilent 69:35:26 Now 11, 2013 R T | Peak Search

‘ B Att Ext PG -18 dB Next Peak
*|Marker

2'337938%%%% GHz Next PK Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More
1 of 2

#UBH pt:

opyright 2000-2010 Agilent Technologies
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9.3.2 2.4GHz WLAN

9.3.2.1 1IMBPS

High Channel
3% Agilent 89:16:31 Nov 11, 2613 R T | Peak Search

3 dBm At xt PG -18 dB ) b d Next Peak

Marker
2.3769@8?:1%%% GHz Next Pk Right
Next Pk Left
Hin Search

Pk-Pk Search

Mkr 3 CF

More
1of 2

pyright 2000-2010 Agilent Technolog

Low Channel
Agilent 69:28:15 Oct 16, 2013 R T Marker

Select Marker
1 2 3 4

Normal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

Marker Span off
9600000 MHz
Band Pwr 20.88 dBm .

: Lof 2

YBH

pyright 20080-2010 Agilent Technologies
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Middle Channel

3 Agilent 09:18:57 Oct 18, 2013 R T Trace
; Trace
2
Clear Hrite
Max Hold
Min Hold
View
Marker Span
Blank
9,600000 MHz
Band Pwr 21.13 dBm
More
1af2
High Channel
¥ Agilent 09:20:21 Oct 18, 2013 R T Marker

Select Marker
2 3

Normal

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Center

Marker Span
9600000 MHz
21.42 dBm
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9.3.2.2 6MBPS

Low Channel

Agilent 09:33:53 Oct 16, 2013 R T Trace
g Trace
1 2 3
Clear Hrite
Max Hold
Min Hold
View

Marker Span
15.200008 MHz Blank
Band Pwr 21.36 dBm —
1af 2
Middle Channel
s Agilent 09:36:07 Oct 16, 2013 R T Marker

Marker Span
15.200000 MHz

Select Marker
2 3

Normal

BN SO I SEVOVO SPUUEE S S

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

21.67 dBm
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% Agilent 09:37:54 Oct 16

Marker Span
15.200000 MHz
Band Pwr 21.95 dBm

9.3.2.3 11MBPS

# Agient 10:32:05 Oct 18, 2013

Marker Span
10.200000 MHz

Copyright 2000-2010 Agilent Technologies

High Channel

, 2013

R T [ Harker

Select Marker
1 2 3 4

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

Low Channel
R T [ arker

Select Marker
1 2z 3 4

Normal

Delta Pair
(Tracking Ref)
Ref 4

Span Pair
Span Center

24.11 dBm
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- Agilent 10:34:01 Oct 18, 2013

Middle Channel

Marker Span
10.100000 MHz
24.33 dBm

High Channel

- Agilent 10:36:39 Oct 16, 2013 R T Marker

Select Marker
1 2z 3 4

Marker Span
10.100000 MHz

Band Pwr 24.59 dBm

Span

(Tracking Ref)
Ref

(Tracking Ref)
Ref A

R T [ Harker

Select Marker
1 2 3 4

Delta Pair

4|

Span Pair
Center

Normal

Delta

Delta Pair

Span Pair
Center

Off

More
1of 2
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9.3.2.4 54 MBPS
Low Channel

- Agilent 10:09:02 Oct 18, 2013

R T [ Harker

Select Marker
1 2 3 4

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Center

Marker Span
16.400000 MHz
22.74 dBm

Middle Channel
% Agilent 89:59:30 Oct 16, 2013 R T Trace

Trace
1 2
Clear Hrite
Max Hold
Min Hold
View
Marker
16400008 HHz ek
22.94 dBm vore
1 of 2
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- Agilent 10:07:02 Oct 18, 2013

Marker Span
16.400000 MHz

9.3.2.5 MCSO

= Agilent 09:42:45 Oct 18, 2013

Marker Span
17.159200 MHz

Copyright 2000- @ Agilent Technologies

High Channel
R T |” MWarker

Select Marker
1 2 3 4

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Center

23.53 dBm

Low Channel
R T [ Harker

» M
Attsn © Lt PG -10 dB Ba M Select Marker
Atten B Ext PG -18 dB T2 3 4

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

21.49 dBm
5 1 ms
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Middle Channel

Agilent 09:44:18 Oct 16, 2013

R T [ Harker

M Select Marker
1 2 3 4

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

Marker Span
17.159200 MHz
Band Pwr 21.82 dBm

Copyright 2000-2010 Agilent Technologies

High Channel

Agilent 69:45:50 Oct 16, 2013

R T Marker

Select Marker
1 2z 3 4

Normal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

Marker Span off

16.200000 MHz

22.00 dBm '
ore
1 of 2
Copyright 2000-2010 Agilent Technolo:
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9.3.2.6 MCS7

Low Channel
5 Agient 16:11:55 Oct 16, 2613 R T Trace

Clear Hrite
Max Hold
Min Hold

View

Marker Span
17.060000 MHz Blank
20.58 dBm

More
1af2

Middle Channel

¥ Agilent 18:14:39 Ocr 18, 2013

R T [ Harker

Select Marker
3

Normal

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

Marker Span
17.000000 MHz
21.87 dBm
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9.3.3 5.7GHz WLAN

9.3.3.1 6MBPS

High Channel
Agilent 10:18:40 Oct 16, 2013

R T [ Harker

M Select Marker
1 2 3 4

ab
Ext PG -16 dB  Ban

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

Marker Span
17.000000 MHz
Band Pwr 21.36 dBm

Copyright 2000-2010 Agilent Technologies

Low Channel
3% Agilent 14:14:21 Nov 8, 2013 R T Marker Fctn

Select Marker
1 2 3 4
Marker Noise:

Band/Intvl

i LI Power

""II“\‘»M

Function Off

Marker Count»
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Middle Channel

Agilent 14:30:47 Now 8, 2613 Marker

dBr Atten 3 ut PG i W Select Marker

| e Mt
T P,

Span Pair
Center.

High Channel
Agilent 14:31:51 Nov 8, 2813 R T Marker

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair
Span Center|

Off

More
1of 2
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9.3.3.2 12MBPS

Low Channel
Agilent 14:21:59 Nov 8, 2013 R T Trace
Em At zt PG } V > Tracg
% [Marker Span
15.200000 MHz s Clear Hrite
Band Pwr %2.94 dBm
Max Hold
Min Hold
View
Blank
More:
1af 2

Middle Channel
¢ Agilent 14:29:35 Nov 3, 2613 T Marker

Span Pair
Center.
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9.3.3.3 24MBPS

High Channel

Agilent 14:32:57 Nov 8, 2013

Technologies

Low Channel

T Marker

Span Pair
Center.

Agilent 14:22:54 Nov 3, 2013 R T Marker

2 e M
s

Middle Channel

Agilent 14:28:18 Nov 8, 2013 R

‘ Atte
Marker Span
15.680000 MHz,
Band Pwr

Span

{Tracking Ref)
Ref A

opyright 2000-2010 Agilent Technologies

Span Pair
Center.

T Marker

Select Marker

Normal

Delta

Delta Pair

Span Pair
Center.

Off

More
1of 2
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9.3.3.4 MCSO

High Channel

Agilent 14:34:88 Nov 3, 2013 T Marker
5 dBm Atten
Marker Span

15.900000 MH=z__
Band Pwr 23.33 dBm

o

s
i
ot

Span Pair
Center.

Technologies

Low Channel

Agilent 14:23:56 Nov 8, 2013 R

T Marker

Select Marker
1 2 3 4

Normal

.,
- i Delta
b

Delta Pair
{Tracking Ref)
Ref A

Span Pair
Span Center|

Off

More
1of 2
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Middle Channel
Agilent 14:26:57 Nov 8, 2013 R T Marker

Select Marker
1 2 3 4

_ Harker Spén
15.120000 MHz Normal
Band Pwr 22.61 dBm \

y

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center’

Off

More
1of 2
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High Channel
Agilent 14:35:23 Nov 3, 2013 R T Marker

Marker Spéﬁ
15.350000 MHz_

Band Pur  23.37 dBm

St i
e i
) Y o m“.j,\“

Span Pair
Center.

Copyright 2000-2010 Agilent Technologies

9.3.3.5 MCS7
Low Channel
Agilent 14:25:02 Nov 8, 2013 R T [ Marker
Marker Spéﬁ
16.620000 MHz
Band Pwr 1'8.92 dBm -
Span Pair
Center!
Middle Channel
Agilent 14:25:53 Nov 8, 2613 R T [ Marker
- ar : Select Marker,
“|Marker Span
17.000000 MHz R
Band Pwr 1B.37 dBm wemenmbi, .
Delta
Delta Pair
{Tracking Ref)
Ref A
Span Pair
Span Center.
off
More
: | s 10of 2
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High Channel

- Agilent 14:37:51 Nov 8, 2013

T Marker

5 dBm Att:
Marker Span
16.000000 MHz
Band Pwr 18.97 dBm -

Span Pair
Center.

1k i

ht 2000-2010 Agilent Technologies

LS Research, LLC Page 70 of 98

Prepared For: Nikon Metrology, Inc. | Model #: E0150-MOD Report #: 313179 A

EUT: E0150-MOD Serial #: 10534, SN 010502 LSR Job #: C-1818




EXHIBIT 10. CONDUCTED SPURIOUS EMISSIONS

Test Engineer(s): 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.

Measurement procedure used was FCC OET KDB 558074 D01 v03r01 section 11

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

10.3.1 Bluetooth LE

Low channel

2 Agllent B8:50:07 Nav 11, 2613 R T |PeakSearch

w Agllent B587:42 Nov 11, 2613 R T

Ch Freq 2482 GHz Trig Free Next Peak:
Occupled Banduidth —-
Marker 2.402240000 GHz Next Pk Right|

Next Pk Left
Min Search

Pk-Pk Search)

Wy 308 kHz
ccupied Bandwidth Occ BH 7 Hkr 3 CF
1.8456 M x dB B IR -
Transmit Fraq Errar Hz Hore
48 Bandwidth L)

Copyright

30 to 1000 MHz

w Agllent A58 Nov 11, 2613 R T

1000 to 2390 MHz 2484 to 10000 MHz

- Agllent B586:26 Nov 11, 2613 R T

fltten 18 4B Ext

10000 to 25000 MHz

Note: 2390 to 2400 MHz is in Exhibit 8 of this report (band-edges)
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Middle channel

' SUBH 300 1z
ied Bandwidth
1.0447 M

Transmit Fraq Error
» dB Bandwid

Copyright 200 @ Agllent Technologios

Fundamental

5 Agilent B9:33:24 Nov 11, 2013 R T | PeakSearch

Ch Freq .44 GHr Trig Fras Next Peak
Ocrupled Bandwideh

Next Pk Right
Next Pk Left
Min Search
Pk-Fk Search

Mkr 3 CF

Hore
1 of 2

o Agilent B3:31:21 Now 11, 2813 R T

Atten 18 dB Ext
" [Marker
765.600000 MHz
48/ |-69.75 dBm

30 to 1000 MHz

1000 to 2400 MHz

o Agilent B3:28:51 Now 11, 2813 R

& Agilent B3:25:48 Now 11, 2013 R T

£ Ker
3.246000000 GHz
-65.29 dBm

2484 to 10000 MHz

& Agilent B9:30:33 Now 11, 2013

10000 to 25000 MHz
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High channel

5 Agilent #9:13:33 Nov 11, 2013 R T | PeakSearch

Ch Freq .48 GHr Next Peak
Ocrupled Bandwideh

Next Pk Right
Next Pk Left
Min Search

Pk-Fk Search

sEH 398 kHz
Mkr 3 CF
Transmit Fraq Error - } 1"0{2
% dB Bandwl 2 | ol

Fundamental

o Agilent B3:22:44 Now 11, 2813 R T

dB Ext PG -18 dB

30 to 1000 MHz

6 Now 11, 2013

dB Ext PG -18 dB

* I
2.066300000 CHz
-58.97 dBm

1000 to 2400 MHz

o Agilent #2053 Now 11, 2013 R T

Atten 18 4B Ext PG -18 dB

2500 to 10000 MHz

o Agilent BL2205 Now 11, 2813

10000 to 25000 MHz

Note: 2483.5 to 2500 MHz is in Exhibit 8 of this report (band-edges)
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10.3.2 2.4GHz WLAN

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

Low channel

Agilent 16:34:06 Oct 16, 2013 R T |PeakSearch

Next Peak
e P Ml Next Pk Right
Next Pk Left

Hin Search

Pk-Pk Search

Agilent 16:37:06 Oct 16, 2013 R T |PeakSearch

m Atten 2 5t 3 dB Next Peak

286.350000 MHz

-60.12 dBm Next Pk Right

Next Pk Left
Hin Search

Pk-Pk Search

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

Hkr 3 CF Hkr 3 CF
More More
1of 2 1of 2
File Operation Status, C:\BARU.CBL file loaded File Operation Status, C:\BARU.CBL file loaded
Fundamental 30 to 1000 MHz
Agilent 16:38:23 Oct 16, 2013 Marker Agilent 16:39:34 Oct 16, 2613 R T | Trace
3 dB Ext PG —10 dB b 'S Select Marker Trace
dB Ext PG -18 dB Tz 3 4
Normal Clear Hrite
Max Hold
Delta Pair .
(Tracking Ref) Min Hold
Ref A
Span Pair :
Span Center View
Blank
m More
Kz VB 108 L U lof 2

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

1000 to 10000 MHz

10000 to 25000 MHz

LS Research, LLC

Page 75 of 98

Prepared For: Nikon Metrology, Inc. | Model #: E0150-MOD Report #: 313179 A

EUT: E0150-MOD Serial #: 10534, SN 010502 LSR Job #: C-1818




Middle channel

Agilent 16:49:33 Oct 16, 2013

Marker

9.46 dBn *”

PG

2435232000 stM-MM,.wWMﬂ

R T |PeakSearch

Next Peak
Next Pk Right
Next Pk Left
Hin Search

Pk-Pk Search

Agilent 16:41:39 Oct 16, 2013

R T |PeakSearch

Next Peak
Next Pk Right
Next Pk Left
Hin Search

Pk-Pk Search

Mkr 3 CF Mkr 3 CF
More More
1 of 2 1 of 2
File Operation Status, C:\BARU.CEL file loaded File Operation Status, C:\BARU.CEL file loaded
Fundamental 30 to 1000 MHz
Agilent 16:42:13 Oct 16, 2013 Marker Agilent 16:42:39 Oct 16, 2013 R T |PeakSearch

Select Marker

Normal

Delta Pair
(Tracking Ref)
Ref a

Span Pair

Span Center

loaded

Next Peak

Next Pk Right

Next Pk Left

Hin Search

Pk-Pk Search

Mkr 5 CF

More
1 of 2

loaded

1000 to 10000 MHz

10000 to 25000 MHz
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High channel

i Atten 26 Ext PG -
Marker m\.ﬁli
2461243500 GHzm v oot
M];,a-@4 dBm " MM%&

¢ Agilent 16:44:54 Oct 16, 2013 R T |PeakSearch

Next Peak

Next Pk Right

Next Pk Left

Hin Search

Pk-Pk Search

¢ Agilent 16:47:52 Oct 16, 2013 R T |PeakSearch

Next Peak

Next Pk Right

Next Pk Left

Hin Search

Pk-Pk Search

Fi . loaded

Mkr 3 CF Mkr 3 CF
More More
1 of 2 1 of 2
Fundamental 30 to 1000 MHz
s Agilent 16:49:03 Oct 16, 2013 Marker 2% Agilent 16:49:53 Oct 16, 2013 R T | Peak Search
Select Marker ‘ Next Peak

Normal

Delta Pair
(Tracking Ref)
Ref a

Span Pair
Span Center

Fi

Next Pk Right

Next Pk Left

Hin Search

Pk-Pk Search

Mkr 5 CF

More
1of 2

loaded

1000 to 10000 MHz

10000 to 25000 MHz
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10.3.3 5.8GHz WLAN

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

Low channel

8%

Fundamental

& Agilent 11:26:11 Nov &, 2013 R T | Peak Search & Agllent 15:60:68 Mow 8, 2813 R T | Peak Search
Ch Freq 5745 GHz Trig Free Hext Paak| Next Pﬁx
Occupied Bandnidth : | |
Nn:tl’lcl!ighli

Next Pk Left

|

Next Pk Right,
|

MNext Pk Left|
Min Search|
Pk-Pk Search|

Hkr 3 CF

Hore|
" L of ?i

Aglient 14:58:45 Now 8, 2013

R T |PeakSearch
Next Peak|
Next Pk Right,
|
Next Pk Left|
Min Search|
1

ylid Pk-Pk Search!

Hkr 3 CF

G Aghent 15:60:50 Nov & 2013 eak Search

30 to 1000 MHz

Next Peak|
Next Pk Right,
|

Next Pk Left|
Min Search|

Pk-Pk Search

Agilent logies

10000 to 26000 MHz

Hkr 3 CF
HO!OE HO!OE
X Lok 2| " Lok 2|
010 Agilent logies @ Agilen gies
1000 to 5725 MHz 5850 to 10000 MHz
Aghent 1581:19 Now &, 20813 R T ak Search & Aglont 16:27:34 Nov & 2013 R T |PeakSearch
Next Peak, . Next Faak|
] - -t
Mext Pk I!Ighlé Hext Pk Right
-; ~ =
Next Pk Left, Next Pk Lm‘
Min Search| Min Searehl
| i}
4 4 {
Pk-Pk Search| Pk-Pk Search
Hkr 3 CF Hkr 3 CF
HO!OE ﬁnre:

l“uf ?I

1 of ?l

6000 to 40000 MHz
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Middle channel

& Agient 13:35:56 Nov & 2813

Ch Freq 5785 GHz

" Oce BH % Pur

Occ upiéd Bandwidth
b x dB

17.866

Transmit Freq Error
| x dB Bandwidth

T

Trig Free

Fundamental

sk Search
Hext Psaki

Next Pk I!ighli
Next Pk Left

]

Hin Sa-archl

Pk-Pk Saarohi

|
Hkr 5 CF

Search
|
Next Peak|

- Agllent 15:43:46 tow 8, 2613

Fitten 19 d&

Next Pk Right|

Next Pk Laft
i
Min Seareh|

nt Tachnolog

& Agllent 15:27:19 tiow 8, 2613 R T

| Peak Search
|

0 1000 MHz
R

| Peak Search
Vot ; i

10000 to 26000 MHz

Next Peak] 1 4B Next Peak]

Next Pk Right| Next Pk Right|

Hext Pk Laft Hext Pk Laft

i i

Min Ssaﬂ:hi Min Ssaﬂ:hi

| |

PE-Pk Ssarchi PE-Pk Ssarchi

| |

Hkr 3 CF Hkr 3 CF

More| More|

1of 2| y 1of 2|

[] ent Tachnologias B ]
1000 to 5725 MHz 5850 to 10000 MHz

& Aghent 15:28:27 How 8, 2613 R T | PeakSearch & Aglont 16:27:34 Nov & 2013 R T |PeakSearch
|

Next Peak] Next Peak

: ) il

Next Pk Right| Next Pk Right

Hext Pk Laft Next Pk Lm‘

- !

Min Ssaﬂ:hi Min Search:

| | |

PE-Pk Ssarchi Pk-Pk Saarchl

5l il

| |

Hkr 3 CF Hkr 3 CF

More| Hora

1of 2| 1 of ?|

26000 to 40000 MHz
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High channel

& Agllent 1 346:17 Nov &, 2013 | Peak Search

Ch Freq 5. Hz Trig Frae Hext Paak|
Oceupted Bandwidih |

Next Pk I!ighl%

Next Pk Left

]

Hin Sa-archl

i - Pk-Pk Saaroh!
Occupied Bandwidth e BH ¥ Hkr-)EFi
16.9417 MH

Transmit Freq Error
dwidth

o Aghent 155234 Hov 8, 2613 T | Peak Search
— i
Next Peak|

Next Pk Right|

Next Pk Laft
i

Min Ssaﬂ:hi

|

PE-Pk Ssarchi

|
Hkr 3 CF

T

& Aghent 153213 How 8, 2613 R | Peak Search

30 to 1000 MHz

G Apllent 15:33:37 tiow 8, 2613

1 uf 2|

Next Peak|
Next Pk nghlé
Next Pk Laft
i
Min Ssaﬂ:hi
N
PE-Pk Ssarchi
-
Hkr 5 CFI
Hnrsi
1 uf 2|
10 Agi nolo; |
1000 to 5725 MHz 5850 to 10000 MHz
& Apllent 15:33:59 How 8, 2613 R T | Peak Search & Agllent 16:27:34 Nov & 2613 R T | Peak Search
d |
Next Peak| Next Faak|
£ ) . il
Next Pk nghlé Hext Pk Right
Hext Pk Laft Next Pk Lm‘
- !
Min Ssaﬂ:hi Min Search:
N | -
PE-Pk Ssarchi Pk-Pk Saarchl
4 2
| |
Hkr 3 CF Hkr 3 CF
Hnrsi Hore|

1 of ?l

26000 to 40000 MHz
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EXHIBIT 11. POWER SPECTRAL DENSITY

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 v03r01 section 10.2

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
in dB) =9.4 (dBm).

LS Research, LLC Page 81 of 98

Prepared For: Nikon Metrology, Inc. | Model #: E0150-MOD Report #: 313179 A

EUT: E0150-MOD Serial #: 10534, SN 010502 LSR Job #: C-1818




11.2 Test Data

11.2.1 Bluetooth LE

EUT Mode Channel Frequency |PPSD (3kHz) [ PKPSD Limit PK.PSD
(MHz) dBm (dBm) Margin (dB)

0 2402 -6.7 8.0 14.7

BLE 19 2440 -6.7 8.0 14.7

39 2480 -6.7 8.0 14.7

11.2.2 2.4GHz WLAN
802.11 Data Rate Channel Peak PSDin| PSD in 3kHz | PSD margin

Standard (MBPS) 3kHz (dBm) | limit(dBm) (dBm)
1 -4.0 8.0 12.0
b 1 -4.0 8.0 12.0
11 -3.9 8.0 11.9
1 -10.6 8.0 18.6
g 6 -10.6 8.0 18.6
11 -9.7 8.0 17.7
1 -11.1 8.0 19.1
n MCSO -10.0 8.0 18.0
11 -10.5 8.0 18.5
1 -6.1 8.0 14.1
b 11 -5.5 8.0 13.5
11 -5.2 8.0 13.2
1 -11.9 8.0 19.9
g 54 -10.2 8.0 18.2
11 -9.9 8.0 17.9
1 -12.7 8.0 20.7
n MCS7 -12.8 8.0 20.8
11 -12.1 8.0 20.1
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11.2.3 5.7GHz WLAN

802.11 a
Data Rat ch | Frequency (;;giﬁ ) PKPSD Limit PKPSD
ata Rate anne (MHz) ? (dBm) Margin (dB)
dBm
149 5745 4.4 8.0 3.6
6 Mbps 157 5785 5.1 8.0 2.9
165 5825 4.4 8.0 3.6
Data Rat ch | Frequency (1ggi3 ) PKPSD Limit PKPSD
ata Rate anne (MHz) ? (dBm) Margin (dB)
dBm
149 5745 1.5 8.0 6.5
12 Mbps 157 5785 4.4 8.0 3.6
165 5825 5.0 8.0 3.0
Frequency PPSD PKPSD Limit PKPSD
Data Rate Channel (100kHz) .
(MHz) (dBm) Margin (dB)
dBm
149 5745 3.1 8.0 4.9
24 Mbps 157 5785 4.5 8.0 3.5
165 5825 5.5 8.0 2.5
802.11n
PPSD ..
e h | Frequency (100kH2) PKPSD Limit PKPSD
ata rate anne (MHz) : (dBm) | Margin (dB)
dBm
6 Wb |— T 50 | 80 | 30
(MCS 0) - - -
165 5825 5.6 8.0 2.5
Data Rat ch | Frequency (;;gia ) PKPSD Limit PKPSD
ata Rate anne (MHz) ? (dBm) Margin (dB)
dBm
e Tan
(MCS 7) - : :
165 5825 0.6 8.0 7.4
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11.3 Screen Captures - Power Spectral Density

11.3.1 Bluetooth LE

o Aglent 55700 Hov 11, 2013 R T | Peak Search 0 Aghent ;5620 Wov 11, 2013 R T | Peak Search o Aghent B:17:25 Wov 11, 2013 R T | Peak Search
Next Peak Hext Peak 2 Hext Peak
Next Pk Rmm; Hext Pk M. Naxt Pk M.
Next Pk Lwlli Hext Pk I.lll. Hext Pk I.lll.
Hin Search Hin suron. Hin suron.
T B Pi-pisearch R Fipisearch
Hkr-)l:r; Hkr 3 CF Hkr 3 CF
More| HUI’I: Hur-:
Tabz | AN Lof 2 1of 2
Rgilent
Low Channel Middle Channel High Channel
11.3.2 2.4GHz WLAN
11.3.2.1 1 MBPS
o Agheet 142516 Der 16, 2013 R T | Peak Search o Agheed 142735 Der 16, 2013 Peak Search o Aghesd 14-3cl] Der 16, 2013 Peak Search
BTN o poat | voxtpesk, Next Peak
Next P Right| Next P Right| Next Pk Right
Naxt Pk ll[‘; Naxt Pk ll[‘; Naxt Pk ll[‘;
Hin Search) Hin Search) Hin Search)
Pk—PkSﬁrchE Pk—PkSﬁrchE Pk—PkSﬁrchE
Mkr 5 CF Mkr 5 CF Mkr 5 CF
Hur-é Hur-é Hur-é
Lok 2 8.1 iz L5 Lok 2 T Lok 2
] t Tochnalogics o
Low Channel Middle Channel High Channel

11.3.2.2 6 MBPS

B Aglost 143442 (et 16, 2013

R T  Peak Search
| et Pl*;
. Next Pk mgm
Naxt Pk ll[‘;
Hin Search)
Pk-Pk Selrr.'hi
Mkr 5 CF

Hore/
Lok 2

Tochnologies

G Aghoet 1436045 Oct 16, 2013

R T  Peak Search
] NextPeak
Weret Pk Right)
Next Pk Laft

AP |
LLLALL Hin Search|

: \ ! |
| 0
M Pk-Pk Search

Mkr 5 CF

Hore/
tof 2

o Agheed 14301 Ocr 16, 2013 R T | Peak Search

Neit Peak

. Next Pk mgm
Naxt Pk ll[‘;
Hin mr:n;
Pk-Pk Sﬁlrché
Mkr 5 CF

Hore/
tof 2

Low Channel

Middle Channel

High hannel
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11.3.2.3 11 MBPS

o Agheed 14:5827 Der 16, 2013 R T | Peak Search o Aghod 145123 Dcr 16, 2013 R T | Peak Search o Aghoed 145245 Der 16, 2013 R T | Peak Search
' ] NextPeak ' Next Peak| ' ] NextPeak
Next P Right| Next P Right| Next Pk Right|
| | |
Naxt Pk ll[‘; Naxt Pk ll[‘; Naxt Pk ll[‘;
Hin Search Hin Search Hin Search
Pk-Pk Saarch Pk-Pk Saarch Pk-Pk Saarch
| | |
Mkr 5 CF Mkr 5 CF Mkr 5 CF
Hore/ Hore/ Hore/
Vi 2| o - Vof 2f — s ol Lof2)
1 i ] i
Low Channel Middle Channel High Channel
o Agheed 1455006 Dcr 16, 2013 R T | Peak Search o Agheed 1455224 Der 16, 2013 R T | Peak Search G Aghest 1504247 Bt 16, 2013 R T | Peak Search
' §  oxt peat] ' Next Peak| ' Next Peak|
Next P Right| Next P Right| Next Pk Right|
| | |
Naxt Pk ll[‘; Naxt Pk ll[‘; Naxt Pk ll[‘;
i : | : | : |
Gl Hin Search| Hin Search| Hin Search|
1} | | |
"‘n’ ) Pk-Pk Search| Pk-Pk Search| Pk-Pk Search|
M”"E' m,:r‘ r m,:r‘ m,:r‘
2418751888 GHz | 2448120080 GHz | |
do Hore/ B Hore/ Hore/
Vi 2| Lof 2 o 251 el g
] loat Tochnologios o5
Low Channel Middle Channel High Channel
o Aghoad 144484 Dce 16, 2013 R T | Peak Search o Agheed 14:47:12 Der 16, 2013 R T | Peak Search o Aghond 1445237 Der 16, 2013 R T | Peak Search
' §  oxt peat] ! Next Peak| §  oxt peat]
Next P Right| Next P Right| Next Pk Right|
| | |
Naxt Pk ll[‘; Naxt Pk ll[‘; Naxt Pk ll[‘;
Hin Search Hin Search Hin Search
| | i |
Pk-Pk Search| Pk-Pk Search| f Pk-Pk Search|
| | B |
Mkr 5 CF Mkr 5 CF Mkr 5 CF
Hore/ Hore/ Hore/
Vi 2| 1 bt Lof2) Lof2)
] Railcat Tochnologios s
Low Channel Middle Channel High Channel

LS Research, LLC

Page 85 of 98

Prepared For: Nikon Metrology, Inc.

Model #: E0150-MOD

Report #: 313179 A

EUT: E0150-MOD

Serial #: 10534, SN 010502

LSR Job #: C-1818




11.3.2.6 MCS7

G Agheat 150535 Ot 16, 2013 R T

= Aghoet |54l Oct 16, 2013

Peak Search R T  PeakSearch o Agheed 151211 Ber 16, 2013 R T | Peak Search
Next Peak Next Peak Next Peak
Next P Right| Next P Right| Next Pk Right|
| | |
Naxt Pkll“; Naxt Pkll“; Naxt Pkll“;
Hin Search| b I Hin Search| Hin Seareh|
| | [ | |

Pk-Pk Saarch M Pk-Pk Saarch Pk-Pk Saarch

| | [ |

Mkr 5 CF Mkr 5 CF Mkr 5 CF

Tochnalogies Tochnalogios 7
Low Channel Middle Channel High Channel

11.3.3 5.7GHz WLAN

11.3.3.1 6MBPS

4 Aglent 11:26:11 Mov 5 2013 | Peak Search

4 Aglent 133526 Mov 5 2013 | Peak Search

4 Aglent 15:46:17 Mov 5 2013 R T | PeakSearch

Ch Froq  5.745 GHz Trig Fros Next Paak Ch Froq 5,755 GHz Trig Fros Next Paak Ch Froq 5325 GHz Trig Fros Next Paak
Dccuied Bandwth 1 ] | 4 Band 1 ] | 0ccused Bandwdin 1 ] ,
Next Pk Right Hext Pk Right Next Pk Right

Nasxt Pk Loft Nasxt Pk Loft Nasxt Pk Loft

Hin Search Hin Search Hin Search

Pk-Pk Search Pk-Pk Search Pk-Pk Search

Mkr 3 CF Mkr 3 CF UL‘.CUDiEIﬂ Ba Mkr 3 CF

: More More : More

Transmit Freq E Transmit Transmit Freq E
| '8 Bandwidth 1ot | Py, R |« i Bancnicen !
2010 Rgilent Technologics 2010 Agilent chnologics

5 Aghent 11:34:31 Nov 5, 2013 R T |PeakSearch o Aglemt 1X36:13 Mo 5 2013 R T |PeakSearch o Aglent 134701 Nov & 2013 R T | PeakSearch
Ch Froq  5.745 GHz Trig Fros Next Paak Ch Froq 5,755 GHz Trig Fros Next Paak Ch Froq 5325 GHz Trig Fros Next Paak

Occuied Bandwth 1 ] | 0ccused Bandwdin I | 0ccused Bandwdin 1 ] ,
Next Pk Right Next Pk Right Next Pk Right

Nasxt Pk Loft Nasxt Pk Loft Nasxt Pk Loft

Hin Search Hin Search Hin Search

Pk-Pk Search Pk-Pk Search Pk-Pk Search

Hkr 3 CF [ Mkr 3 CF

smit Freq Errer More More

Bandwidth

18 Agilent Technologies

1o 2

chnologics

Low Channel

Middle Channel

High Channel
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11.3.3.3 24MBPS

0 Aglent 113788 Mov 5, 2013 R T

: Search

5 Aghent 134747 Mov % 2013 R T Search

Ch Froq  5.745 GHz Trig Fros Ch Froq 5,755 GHz Trig Fros Next Paak Ch Froq 5325 GHz Trig Fros Next Paak

Oecugied Bandwidth - || occupied Bandwdih I |
Avg Mode

Repeat J Next Pk Right Next Pk Right

o Bt Next P Laft § Next Pk Laft

Lkl e Min Search Min Search
0BH Span

e PK-P Search PK-P Search

_m’;g i MEr 3 CF ] MEF 3 CF

Optinize More More

Ref Level of 2 of 2

5 Aglent 11:35226 Mov 5 2013 R T [PeakSearch o Aglent 153553 Nov & 2013 R T [PeakSearch o Aglent 13:45:43 Moy & 2013 R T | PeakSearch

Ch Froq  5.745 GHz Trig Fros Next Paak Ch Froq 5,755 GHz Trig Fros Next Paak Ch Froq 5325 GHz Trig Fros Next Paak

Occugsed Bandwdth I | {Occuned Bandwdth I | {Occuned Bandwdth I 4

Hext Pk Right Hext Pk Right Next Pk Right

Nasxt Pk Loft Nasxt Pk Loft Nasxt Pk Loft

Hin Search Hin Search Hin Search

Pk-Pk Search Pk-Pk Search Pk-Pk Search

Mkr 3 CF Mkr 3 CF th Mkr 3 CF

| | 20 |

More More More

1of 2 1of 2 1of 2

5 Aglent 11:35:11 Mov 5 2013 R T [PeakSearch o Aglent 153554 Nov & 2013 R T [PeakSearch o Aglent 13:45:21 Moy & 2013 R T | PeakSearch

Ch Froq  5.745 GHz Trig Fros Next Paak Ch Froq 5735 BHz Trig Fros Next Paak Ch Froq 5325 GHz Trig Fros Next Paak

d Bandwdth I 4 I 4 d Bandwdth I 4

Hext Pk Right Hext Pk Right Next Pk Right

Nasxt Pk Loft Nasxt Pk Loft Nasxt Pk Loft

Hin Search Hin Search Hin Search

Pk-Pk Search Pk-Pk Search Pk-Pk Search

BB Occupied Bandwidth Hke 3 CH

l 17.5464 1

More 5 More

o5

1o 2

Low Channel

Middle Channel

High Channel
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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.

BLUETOOTH

9.4 2402000459 9.4 2402000479 9.4 2402000479 20 0.0
9.4 2440000560 9.4 2440000560 9.4 2440000539 21 0.0
9.2 2480000580 9.2 2430000560 9.2 2480000539 41 0.1

WLAN 2.4 GHZ

6.1

2412000969

6.4

2412000990

6.2

2412000990

21 0.3

6.6

2437000920

6.7

2437000940

6.6

2437000960

6.5

2462000939

6.6

2462000960

6.7

2462000960

21 0.3

WLAN 5.7 GHZ

3.8 5745002200 4.0 5745002300 4.0 5745002340 140 0.3
2.7 5785002280 3.0 5785002360 3.2 5785002280 80 0.5
2.1 5825002160 2.4 5825002220 2.6 5825002320 160 0.4

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.

LS Research, LLC

Page 88 of 98

Prepared For: Nikon Metrology, Inc.

Model #: E0150-MOD

Report #: 313179 A

EUT: E0150-MOD

Serial #: 10534, SN 010502

LSR Job #: C-1818




EXHIBIT 13. MPE CALCULATIONS

The following MPE calculations are based on a measured conducted RF power of 24.6dBm at
2462MHz and 23.4dBm at 5825MHz as presented to the antenna. The gain of this antenna, based
on the data sheet is -0.6dBi for the 2.4GHz band and +3.5dBi for the 5.8 GHz band.

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
PG
S = >
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: 24.60 (dBm)
Maximum peak output power at antenna input terminal: 288.403 (mW)
Antenna gain(typical): -0.6 (dBi)
Maximum antenna gain: 0. 871 (numeric)
Prediction distance: 0 (cm)
Prediction frequency: 2405 (MHz)
'E limit for uncontrolled exposure at prediction frequency: 1 (mW/cm”"2)
Power density at prediction frequency: 0.049972 (mW/cm”2)
Maximum allowable antenna gain: 12.4 (dBi)
Margin of Compliance at 20 cm= 13.0 dB
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13.2 5725 to 5850 MHz Band

Prediction of MPE limit at a given distance

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

47R?

where: S = power density
P = power input to the antenna

S:

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:

23.40 (dBm)

Maximum peak output power at antenna input terminal:

218.776 (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/cm”"2)

Power density at prediction frequency:
Maximum allowable antenna gain:

Margin of Compliance at 20 cm=

0.097438 (mMW/cm"2)
13.6 (dBi)

10.1 dB
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" LS RESEARCH LLC
f

APPENDIX A - Test Equipment List

Wireless Product Development
Equipment Calibration

Date : B-Oct-2013 Type Test : Radialed measurements Jab#: C-1818
Prpamd By: Aldi Zainal Customer:  Nikon Metralogy Cucte & 33179
[No. [assat s | | [ Moded # | Seial # |cal Date |Cal Dus Date | Status
1 EES0156 100kHz-1GHz Analog Signal Genesator Agilant NS1B1A MY49060062 52013 Y014 Active Calloration
2 EESG0IST 3Hz-13.2GHe Spectrum Analyzer Agilent E4445A MY 48250225 A52013 95014 Active Calbration
3 EES60158 RF Preslectar Agilant NSOZ3A MY46520110 ¥52013 Y5014 Active Callration
4 AA 960081 Dobe Ridge Hom Anfomna EMCO 315 €307 1282013 Y2014 Active Calbration
5  AA 960007 Double Ridge Hom Amenna EMCO 315 114138 6102013 1072014 Acthe Calibration
&  AA 950078 Log Pedodic Amtenna EMCO 9346 G701-4855 12102012 12423 Active Calibwstion
7 AA9B01S0 Bicon Antenna. ETS 31108 0003-3346 12Nz 1212213 Active Calibration
8 EE 90073 Spectrun Analyzer Agilent E4446A US45300564 S2e2m3 S282014 Active Calibration
9 AA 0SS 2AGHz High Pass Filter KWM HPF-L-14186 T2T204 4nz2m3 412014 Active Calibration
10 EE 960147 Pre-Amp Adv. Micro WLAB1Z 123101 2n2m3 212014 Active Calibration
11 EE 960087 44GHz EXA Spectrum Analyzer Agilent NSO10A MYS53400296 1022013 102772014 Active Calibration
12 EE 960161 26.540GHz LNA Ducommun Technc ALN-33144030 10871701 2472013 F242014 Active Calibration
13 AA 960161 Highpass Fiter K&L Microwave 11SH10-8000 2 122472013 12242014 Active Calibration
14 AA 950144 Phasetex Gore EKDO1D010720 5800373 &1/201 T3 Syatem
15 EE 960146 Std. Gain Hom Ant. wipreamp Adv. Micro /| EMCCWLAG224 / 316009 123001 2472013 E T Active Calbration
16 AA 960137 Standard Gain Hom Ant. EMCO 316010 £9259 10472011 10472014 Active Calbration
17 AA 950160 UTFLEX Cable Micro-Coax UFG142A-0-0720-20021 21 8652-001 2472013 E T Active Calbration
/14 fetz. R,
Project Engineor. /(" Quality Assurnce:
‘! ‘Wireless Product Development
‘ Equipment Calibration
Date : 8-Oct-2013 Type Test : Conducted measurements ab#: C-1818
Prepared By: Aidi Zainal Customer:  Nikon Metralogy Cucte # 1T
[Mo. [Assat & I [ Model # | Seodial # |cal Date Cal Dua Dt | Status
1 EE 960085 N9O3BA MXE 26.5GHz Receher Agilent NS038A MYS1210148 anzm3 204 Active Calibwation
2 AASE0144 Phasetex Gore EKDO1D010720 5800373 &en2zonm 7203 System
3 EE9S0073 Spectrun Analyzer Agilent E4446A US45300564 S2e2m3 S282014 Active Calibration
4 AASE0143 Phasedex Gore EKDO1D01048.0 5546519 642013 61472015 Active Calibration
5  AA9B01BD UTIFLEX Cable Micro-Coax. UFC142A-0-0720-20021 218652-001 2472013 F242014 Active Calibration
' A Ay .
“r.v"." ! A -
Project Engineer; J, = Quality '.// '_,/_/.//
‘ Wireless Product Development
‘ Equipment Calibration
Date : 20-Dec-2011 Type Test : AC mains Job#: C-1371
Prepared By: Aidi CQustomer:  LSR Quole#: 311362
[Mo. [Asseta | Descripion Manufacturer | Model # [ Serial# [Cal Date [cal Cue Dote | Exuipment Status
1 EES60013 EMI Receiver HP B546A System BITAO0Z20,3448A 11222011 112202012  Active Calbration
2 EE960014 EMI Receiver-fller section HP 854504 3448A00296 1122011 14222012 Aciive Calbration
3 AA 850072 Transient Limiter HP 11947A IOTAC2515 1122011 11202012 Active Calbration
4 AA 950075 LEN EMCO 3B10/ZNM 9612-1710 sHezo1 sM9r2012 Active Calbration

Projact Engineer: Aidi

Qually Assurance: Mike Hintzke
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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

2013

RSS GEN

2010

RSS 210

2010
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APPENDIX C - Uncertainty Statement

Table of Eannded Uncertainti Values, iK:Zi for Sﬁecified Measurements

Radiated Emissions 3 — Meter chamber, Biconical Antenna 4.82 dB
3-Meter Chamber, Log Periodic
Radiated Emissions Antenna 4.88 dB
Radiated Emissions 3-Meter Chamber, Horn Antenna 4.85 dB
Radiated Emissions 10-Meter OATS, Biconical Antenna 4.32 dB
Radiated Emissions 10-Meter OATS, Log Periodic Antenna 3.63dB
Absolute Conducted Emissions Agilent PSA/ESA Series 1.38 dB
AC Line Conducted Emissions Shielded Room/EMCO LISN 3.20 dB
Radiated Immunity 3 Volts/Meter in 3-Meter Chamber 2.05 Volts/Meter
Conducted Immunity 3 Volts level 2.33V
EFT Burst, Surge, VDI 230 VAC 54.4V
ESD Immunity Discharge at 15kV 3200V
Temperature/Humidity Thermo-hygrometer 0.64° / 2.88 %RH
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APPENDIX D - WLAN (802.11x) Channels 12 and 13 data

WLAN Channels 12 and 13 passively scan and will only listen and cannot send a probe request to
initiate communication. In the module “.ini’ file, the channels are set to a hex value of 80 which sets
the channels at the lowest possible output power.

D1. Output Power (Conducted):

Measurement procedure used was FCC OET KDB 558074 D01 v03r01 section 9.1.1 and 9.1.2

Data:
Maximum
802.11 Data Rate
Channel |Peak Power
Standard (MBPS)

(dBm)
b 1 12 -17.2
13 -17.3
12 -13.4

g 6
13 -14.1
" MCSO 12 -14.1
13 -13.8
b 1 12 -15.6
13 -15.5
g 54 12 -14.6
13 -14.7
" MCS7 12 -14.6
13 -14.9
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Captures:
The captures presented are representative of worst case between the channels and modulation:

802.11b

# Agilent 19:42:41  Jan 189, 2914 R T 3% Agilent 19:48:34 Jan 10, 2014 R T

dBm #Atten 2 dB Ext PG =16 dB m #Atten 2 dB Ext PG 10 dB
Marker | Marker |
2.467070000 GHz s 2.472130008 GHz s
-18.82 dBm @8 |-18.75 dBm :

Channel 12 Channel 13

% Agilent 19:48:83 Jan 18, 2014 R T Agilent 19:47:54 Jan 18, 2814 R T

2.466930000 GHz : 2.47200000@ GHz
-18.47 dBm -18.82 dBm

Channel 12 Channel 13
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802.11n

- Agilent 19:41:11 Jan 18, 2014

Channel 12

Agilent 19:51:10 Jan 18, 2014

B #Atten 2 dB Ext PG -16 dB
Marker |
2.472130008 GHz 2
-18.63 dBm

Channel 13

D2. Restricted band Upper Band-edge:

Measurement procedure used was FCC OET KDB 558074 D01 v03r01 sections 11 and 12.

Data:
Peak data Restilsad Average data Restilsad co[:l::ét(iszﬁlsor
803.11 Data Rate Frequency band Band- Frequency band Band- average Ar.1tenna_\
Standard (MBPS) (MH2) edge: Peak (MH2) edge: Avg measurement| 821N (dBi)
(dBm) (dBm) (dB)

b 1 2483.5 -48.2 2489.6 -55.0 0.0 2.0 -46.2 -21.2 25.0 -53.0 -41.2 11.7
ag 6 2483.9 -34.6 2484.1 -46.3 0.1 2.0 -32.6 -21.2 11.3 -44.2 -41.2 3.0
ag 12 2483.7 -36.1 2483.5 -46.6 0.3 2.0 -34.1 -21.2 12.9 -44.3 -41.2 3.1
ag 24 2484.5 -35.7 2483.6 -47.2 0.5 2.0 -33.7 -21.2 12.5 -44.7 -41.2 3.4
ag 54 2484.3 -35.8 2483.6 -46.9 1.0 2.0 -33.8 -21.2 12.6 -43.9 -41.2 2.7

n MCs0 2483.9 -35.1 2483.7 -45.8 0.2 2.0 -33.1 -21.2 11.9 -43.6 -41.2 2.4

n McCs7 2483.7 -36.7 2484.0 -47.5 1.2 2.0 -34.7 -21.2 13.5 -44.3 -41.2 3.1

n MCs1 2483.7 -35.7 2483.7 -46.2 0.3 2.0 -33.7 -21.2 12.5 -43.9 -41.2 2.7

n MCS5 2484.7 -37.1 2484.6 -47.6 0.9 2.0 -35.1 -21.2 13.8 -44.6 -41.2 3.4
ag 48 2483.6 -35.4 2483.8 -47.3 0.9 2.0 -33.4 -21.2 12.2 -44.4 -41.2 3.2

n MCS3 2484.6 -35.8 2483.7 -46.7 0.5 2.0 -33.8 -21.2 12.6 -44.2 -41.2 3.0

LS Research, LLC

Page 96 of 98

Prepared For: Nikon Metrology, Inc.

Model #: E0150-MOD

Report #: 313179 A

EUT: E0150-MOD

Serial #: 10534, SN 010502

LSR Job #: C-1818




Captures:
The captures presented are representative of worst case between the channels and modulation:

WLAN 802.11b (1 MBPS)

i Agilent 19:59:03 Jan 10, 2014 R T | PeakSearch 3 Agient 26:31:14 Jan 10, 2014 R T | PeakSearch

Next Peak [& 3 #Atten 2 dB Ext PG -1 l 54.9 Next Peak
2.483500000 GHz :
Next Pk Right Next Pk Right
-48.21 dBm ext PR RNt S eriFREY
Next Pk Left Next Pk Left
Min Search

Pk-Pk Searc | Pk-Pk Search
Mkr 3 CF
More More
. ] 1of2 . _ 1of 2
Peak | Average
WLAN 802.11g (54MBPS)
# Agilent 20:07:02 Jan 18, 2014 R T | PeakSearch 3 Agilent 20:33:38 Jan 10, 2014 R T | Peak Search
Next Peak [g Next Peak
2.484325000 GHz -

Next Pk Right i
|=35.79 dBm G ight § Next Pk Right
Next Pk Left Next Pk Left
Min Searc Min Search

Pk-Pk Searc Pk-Pk Search
Mkr > CF [} Hkr 5 CF
Hor More
" " " ; o o 1of 2 ] : 1of 2
Peak | Average |
LS Research, LLC Page 97 of 98
Prepared For: Nikon Metrology, Inc. | Model #: E0150-MOD Report #: 313179 A

EUT: E0150-MOD Serial #: 10534, SN 010502 LSR Job #: C-1818




WLAN 802.11n (MCS 0)

# Agilent 20:67:45 Jan 18, 2614

LA il
el

g bbby

R T |Peak Search 3 Agilent 20:34:11 Jan 18, 2814

Next Peak [

Next Pk Right

Next Pk Left

Lk lreron|

4B #Att 4B Ext PG -1

Marker
2.483692500 GHz
-45.822 dBm

R T | PeakSearch

Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Mkr > CF

N e ) More
X 1) VBH 3 MHz n 1 AWBH 3 MHz 1 0 .
Copyright 2000-2010 Agilent Technologies Copyright 2000-2010 Agilent Technologies

Peak

Average
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