Engineering Test Report No. 1202569-01

Measurement of RF Emissions from a
DCI401MCS Data Terminal Adaptor

For

P.O. Number
Date Tested

Test Personnel
Test Specification

Test Report By:

Requested By:

Approved By:

Elite Electronic Engineering, Inc.
1516 Centre Circle

Downers Grove, IL 60515

Tel : (630) 495-9770

Fax: (630) 495-9785
www.elitetest.com

Technicolor USA Inc.
101 W 103rd St
Indianapolis, IN 46290

1010129956

July 30 through August 1, 2012

Richard E. King

FCC "Code of Federal Regulations” Title 47
Part15, Subpart C

Industry Canada RSS-GEN

Industry Canada RSS-210

QICP(R?-D = . K_\MCS

Richard E. King
EMC Engineer

Rejimon Varghese
Technicolor USA Inc.

Lamand ) Mo

Raymond J. Klouda
Registered Professional
Engineer of lllinois - 44894



Engineering Test Report No. 1202569-01

TABLE OF CONTENTS

PARAGRAPH DESCRIPTION OF CONTENTS PAGE NO.
N [ 0117 To L8 X 1o ] o 1SR PUUPRRUPPRPN 4
1.1. Yoo ] o101 £ SRR 4
1.2. [0 100 1T PSPPI 4
1.3. Deviations, Additions and EXCIUSIONS.........uuiiiiiiiiie ittt ettt e et e e st e e e s nbbeeeessbeeeeees 4
1.4. EMC Laboratory [dentifiCation .............cooiiiiiiiiiee s e e e e s r e e e e e s s ee e e e e s snenae e 4
1.5. (=T oo =Y 0] 2K @ o [1 1] 1= 4

P AN o] o] o= o] (=0 B Lo o1 0 1 1=T o £ TP PO PSPPI PPUPPTPN 4
T U ST (F] oI oo W@ o= =i o o BT PP OPP PRI 4
3.1 GENETAI DESCIIPLION ...ttt ettt sttt e e ettt e e st bt e e sabb et e e s bbbt e e s nbneesabbeeeesnnnneeas 4
3.1.1. POWET INPUL ... 5
3.1.2. Peripheral EQUIPIMENT ... ittt e e e e e s e bbb et e e e e e e e s abbbeeeaaaeaaanes 5
3.1.3. S (o aF= UM 0T o101 7 @ 101010 =T Vo £ 5
3.1.4. (€1 (0] 1 aTo 119 o RS 5

3.2. (@0 1= = 11 o] =TI 1Y, o Yo [T SERR 5
3.3. =L Y oo [} o= 11 o] £ PP PRPTTPIN 5

4.  Test Facility and Test INStrUMENTAtION ..........vviiiiiiee e r e e e s e e e e e e s s snnb e e e e e e snnnrraneeeeeeas 5
4.1, S 1Lz o =T =t o Tod [0 1T PR RT 5
4.2. LI TS (0 T U= o] =1 o) o 5
4.3. Calibration TraCADIILY ..........eiiiiiiiie et eb bbb e e s 5
4.4, MeEaSUIrEMENT UNCEITAINTY .....oiiutiiiiiiiiie ettt ettt e ettt e sttt e e e sa b e e e e saba e e e e sbbe e e e sabbeeeesnbeeeeee 5

T =2 o (o Tot =T [0 P UPTT T POTPPRPRTTN 6
5.1. Powerline CoNAUCEA EMISSIONS ......ciiiiiiiiiiiiiiiee ettt e e e ettt e e e e e s et e et e e e e e e e e snnbbeaeeeaeeesanbeneeas 6
5.1.1. LR CTo [T C=T0 L] o] £ PP TR UP SRR 6
5.1.2. L o Tot=T o 0] (= R OUPR PR 6
5.1.3. RESUILS .ttt ettt e e ettt e e e ettt e e e e b bt e e e et et e e e et be e e e e anbreeeeareeeeeanreeaeeans 7

5.2. Duty Cycle FaCtOr MEASUIEIMENTS .........ccuiiiiiiiiee e e e ceiitee et e e e e e e st e e e e e e s e ssataaae et e e e e e s ssnntsbeeeeaaeeesannreneees 7
5.2.1. L aTol=T o 0] (= PO OUPPP TP 7
5.2.2. RESUILS ...ttt ettt ettt e e ettt e e e bb e e e e b et e e e b b e e e e e aabe e e e e nbeeeeeanbeeeeeans 7

5.3. Radiated MEASUIEIMENTS .....coiiiiiiiieiiiiee ettt ee ettt ee ettt e e s sttt e e s st be e e e e sebeee e e sabaeeeeanbaeeesanbaeeeesbaeeessnbeeaesns 7
5.3.1. REGUITEIMENES ...ttt ettt e ettt e e e s hb e e e sa b bt e e e sabb e e e e sbb e e e e e nbbeeeaabeeeenn 7
5.3.2. ProCEAUIES ... 7
5.3.3. RESUIS ... 8

5.4. Bandedge COMPIBNCE ......cooii et e ettt e e e e e s e aab ettt e e e e e e e bnbbeeeaaaeeannbeneeas 8
5.4.1. LR CTo [T =10 L= o PP TP PPUURTRN 8
5.4.2. L o Tot=T o 0] (= R OUPRTPPR 8
5.4.3. RESUILS ..ttt ettt e e sttt e e e ettt e e e e b bt e e e et b et e e e et be e e e e e br e e e e areeeeeanreeaeeans 9

L T @ )1 T g Y= A @] o {110  F PRSPPI 9
6.1. TeSt Personnel and WILNESSES ... ..uuiiiiiiiiee ittt e st e e s st e e s ebbe e e s sne e e e eneees 9
6.2. 11 oo 71 (0T T 0 1 TN =X O SR 9

I @70 [od 113 o] o L= PRSP RR 9
S T O =Ty 1) 10T (o] o FE S PRPPSPPPPPPPPPRt 9
S T Lo 01T o] 4 1=T 0 B I ST P PP PPPTPPP 10

THIS REPORT SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE
WRITTEN APPROVAL OF ELITE ELECTRONIC ENGINEERING INCORPORATED.

Page 2 of 52



REVISION HISTORY

Engineering Test Report No. 1202569-01

Revision

Date

Description

31 August 2012

Initial release

Page 3 of 52




Engineering Test Report No. 1202569-01

Measurement of RF Emissions from a Data Terminal Adaptor,
Model No. DCI401MCS

1. INTRODUCTION

1.1. Scope of Tests

This report presents the results of the RF emissions measurements performed on a Data Terminal Adaptor,
Model No. DCI401MCS, Serial No. 60001222661028, (hereinafter referred to as the Equipment Under Test
(EUT)). The EUT was designed to transmit between 2425 to 2475MHz using an internal antenna. The EUT
was manufactured and submitted for testing by Technicolor USA Inc. located in Indianapolis, Indiana.

1.2. Purpose

The test series was performed to determine if the EUT meets the conducted and radiated RF emission
requirements of the FCC "Code of Federal Regulations" Title 47, Part 15, Subpart C, Sections 15.249 for
Intentional Radiators. Testing was performed in accordance with ANSI C63.4-2009.

1.3. Deviations, Additions and Exclusions
There were no deviations, additions to, or exclusions from the test specification during this test series.

1.4. EMC Laboratory Identification

This series of tests was performed by Elite Electronic Engineering Incorporated of Downers Grove, lllinois. The
laboratory is accredited by The American Association for Laboratory Accreditation (A2LA). A2LA Certificate
Number: 1786.01.

1.5. Laboratory Conditions
The temperature at the time of the test was 23°C and the relative humidity was 40%.

2. APPLICABLE DOCUMENTS

The following documents of the exact issue designated form part of this document to the extent specified
herein:

- Federal Communications Commission "Code of Federal Regulations", Title 47, Part 15, Subpart
C, dated 1 October 2011

- ANSI C63.4-2009, "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"

- Industry Canada Radio Standards Specification, RSS-Gen, “General Requirements and
Information for the Certification of Radiocommunication Equipment”, Issue 3, December 2010

- Industry Canada Radio Standards Specification, RSS-210, “Low-power License-exempt

Radiocommunication Devices (All Frequency Bands): Category | Equipment”, Issue 8, December
2010

3. EUT SETUP AND OPERATION
3.1. General Description

The EUT is a Technicolor USA Inc., Data Terminal Adaptor, Model No. DCI401MCS. A block diagram of the
EUT setup is shown as Figure 1.
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3.1.1.Power Input

The EUT obtained 12 VDC power through two leads from the secondary of a Dell model PA-4 step-down
transformer. The primary of this transformer received 120V 60Hz power through lowpass powerline filters on
the wall of the shielded enclosure. The 12 VDC power from the secondary of the transformer was provided to
the EUT through a 2 wire, 6 foot long unshielded cord. Each primary lead was connected through a line
impedance stabilization network (LISN) which was located on the ground plane. The network complies with the
requirements of Paragraph 4.1.2 of ANSI C63.4-2009.

3.1.2.Peripheral Equipment
The following peripheral equipment was submitted with the EUT:

Item Description
Computer Dell Model No. OptiPlex 470
Keyboard Logitech Model: K120

Monitor NEC Model: Multisync P221w
Mouse Logitech Model: M-B0001
TV MGA Model: CS-2015R

3.1.3.Signal Input/Output Leads
The EUT was connected to the computer through 10 feet of cable and the TV through 20 feet of cable.

3.1.4.Grounding
The EUT was grounded through the return lead of its input power.

3.2. Operational Mode

The EUT was placed on an 80cm high non-conductive stand. The EUT was programmed so that it would
transmit or receive continuously. All tests except conducted emissions were performed separately with the
EUT transmitting at 2425MHz, 2450MHz and 2475MHz. For the conducted emission measurements, the EUT
was programmed to transmit at 2450MHz.

3.3. EUT Modifications
No modifications were required for compliance.

4. TEST FACILITY AND TEST INSTRUMENTATION

4.1. Shielded Enclosure

All tests were performed in a 32ft. x 20ft. x 18ft. hybrid ferrite-tile/anechoic absorber lined test chamber. With
the exception of the floor, the reflective surfaces of the shielded chamber are lined with ferrite tiles on the walls
and ceiling. Anechoic absorber material is installed over the ferrite tile. The floor of the chamber is used as
the ground plane. The chamber complies with ANSI C63.4-2009 for site attenuation.

4.2. Test Instrumentation
The test instrumentation and auxiliary equipment used during the tests are listed in Table 9-1.

4.3. Calibration Traceability

Test equipment is maintained and calibrated on a regular basis. All calibrations are traceable to the National
Institute of Standards and Technology (NIST).

4.4. Measurement Uncertainty

All measurements are an estimate of their true value. The measurement uncertainty characterizes, with a
specified confidence level, the spread of values which may be possible for a given measurement system.

The measurement uncertainty for these tests is presented below:
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Conducted Emissions Measurements
Combined Standard Uncertainty 1.07 -1.07
Expanded Uncertainty (95% confidence) 2.1 2.1

Radiated Emissions Measurements
Combined Standard Uncertainty 2.26 -2.18
Expanded Uncertainty (95% confidence) 4.5 -4.4

5. TEST PROCEDURES
5.1. Powerline Conducted Emissions

5.1.1.Requirements

All radio frequency voltages on the power lines for any frequency or frequencies of an intentional radiator shall
not exceed the limits in the following table:

Frequency Conducted Limit (dBuV)
MHz Quasi-peak Average
015-05 56 decreasing with 56 decreasing with
' ) logarithm of frequency to 56 logarithm of frequency to 46
05-5 56 46
5-30 60 50

Note 1: The lower limit shall apply at the transition frequencies.

5.1.2.Procedures

The interference on each power lead of the host Laptop computer was measured by connecting the measuring
equipment to the appropriate meter terminal of the Line Impedance Stabilization Network (LISN). The meter
terminal of the LISN not under test was terminated with 50 ohms.

a) The EUT was operated in the transmit mode.

b) Measurements were first made on the 120VAC 60Hz L1 lead of the power supply to the
laptop.

¢) The frequency range from 150 kHz to 30 MHz was broken up into smaller frequency sub-
bands.

d) Conducted emissions measurements were taken on the first frequency sub-band using a peak
detector.

e) The data thus obtained was then searched by the computer for the highest levels. Any
emissions levels that were within 10dB of the average limit were then measured again using
both a quasi-peak detector and an average detector. (If no peak readings were within 10dB of
the average limit, quasi-peak and average readings were taken on the highest emissions
levels measured during the peak detector scan.)

f) Steps (d) and (e) were repeated for the remainder of the frequency sub-bands until the entire
frequency range from 150kHz to 30MHz was investigated. The peak trace was automatically
plotted. The plot also shows quasi-peak and average readings that were taken on discrete
frequencies. A table showing the quasi-peak and average readings was also generated. This
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tabular data compares the quasi-peak and average conducted emissions to the applicable
conducted emissions limits.

g) Steps (c) through (f) were repeated on the 120VAC 60Hz L2 line.

5.1.3.Results

The plots of the peak, quasi-peak, and average conducted voltage levels acquired from each input power line
with the EUT operated in the transmit mode are shown on pages 16 and 18. The tabular quasi-peak and
average results from each input power line with the EUT operated in the transmit mode are shown on pages
15 and 17. All power line conducted emissions measured from the EUT were within the specification limits.

5.2. Duty Cycle Factor Measurements

5.2.1.Procedures

The duty cycle factor is used to convert peak detected readings to average readings. This factor is computed
from the time domain trace of the pulse modulation signal. With the transmitter set up to transmit for maximum
pulse density, the time domain trace is displayed on the spectrum analyzer. This trace is obtained by tuning
center frequency to the transmitter frequency and then setting a zero span width with 100usec/div. The
amplitude settings are adjusted so that the on/off transitions clear the 4th division from the bottom of the
display. The markers are set at the beginning and end of a word period. The sweep time was then increased
to 10msec to show the worst case time between each pulse. The duty cycle is then computed as the On-time/
(On-time + Off-time).

5.2.2.Results

The plots of the duty cycle are shown on data pages 19 and 20. The duty cycle factor was computed to be -
45.8 dB.

5.3. Radiated Measurements

5.3.1.Requirements

The EUT must comply with the requirements of FCC "Code of Federal Regulations Title 47", Part 15, Subpart
C, Section 15.249(a) and Industry Canada RSS-210 Annex 2, Section A2.9. Both standards have the following
radiated emission limits:

Fundamental Frequency Field Intensity Field Strength of Harmonics
MHz mV/m @ 3 meter uV/m @ 3 meter
2400 — 2483.5 50 500

The field strength limits are based on average limits. However, the peak field strength of any emission shall
not exceed the maximum permitted average limits by more than 20 dB under any condition of modulation.

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated by at
least 50 dB below the level of the fundamental or to the general radiated emission limits, whichever is the
lesser attenuation.

5.3.2.Procedures

All measurements were performed in a 32ft. x 20ft. x 14ft. high shielded enclosure. The shielded enclosure
prevents emissions from other sources, such as radio and TV stations from interfering with the measurements.
All powerlines and signal lines entering the enclosure pass through filters on the enclosure wall. The powerline
filters prevent extraneous signals from entering the enclosure on these leads. The floor of the chamber is used
as the ground plane. The chamber complies with ANSI C63.4-2003 for site attenuation.

A preliminary radiated emissions test was performed to determine the emission characteristics of the EUT. For
the preliminary test, a broadband measuring antenna was positioned at a 3 meter distance from the EUT. The
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entire frequency range from 30MHz to 25GHz was investigated using a peak detector function. The data was
then processed by the computer to calculate equivalent field intensity.

The final emission tests were then manually performed over the frequency range of 30MHz to 25GHz.
Between 30MHz and 1000MHz, a bilog antenna was used as the pick-up device. A broadband double ridged
waveguide antenna was used as the pick-up device for all frequencies above 1GHz. All significant broadband
and narrowband signals were measured and recorded.

To ensure that maximum or worst case, emission levels were measured, the following steps were taken:
1) The EUT was rotated so that all of its sides were exposed to the receiving antenna.

2) Since the measuring antenna is linearly polarized, both horizontal and vertical field components
were measured.

3) The measuring antenna was raised and lowered from 1 to 4 meters for each antenna
polarization to maximize the readings.

4) For hand-held or body-worn devices, the EUT was rotated through three orthogonal axes to
determine which orientation produces the highest emission relative to the limit.

5) In some instances, it was necessary to use a shortened cable between the measuring antenna
and the spectrum analyzer and the antenna could not be raised to 4 meters. The measuring
antenna was raised and lowered as much as the cable would allow and the EUT is rotated
through all axes to ensure the maximum readings are recorded. See attached Figure 2.

5.3.3.Results

The preliminary plots, with the EUT transmitting at 2425MHz, 2450MHz and 2475MHz are presented on pages
21 through 44. The plots are presented for a reference only, and are not used to determine compliance. The
final radiated levels are presented on pages 45 through 50. As can be seen from the data, all emissions
measured from the EUT were within the specification limits.

5.4. Bandedge Compliance

5.4.1.Requirement

In accordance with FCC "Code of Federal Regulations Title 47", Part 15, Subpart C, Section 15.249,
emissions outside of the specified frequency bands shall be below the general radiated emissions limits of
15.209. Therefore the radiated emissions at the band edges (2400MHz and 2483.5MHz) must meet the
general limits of 15.209.

In accordance with Industry Canada RSS-210 Annex 2, Section A2.9(b), emissions outside of the specified
frequency bands shall be below the general radiated emissions limits of RSS-210 Annex 2, Section A2.9(a).
Therefore the radiated emissions at the band edges (2400MHz and 2483.5MHz) must meet the general limits
of Annex 2 Section A2.9.

5.4.2.Procedures
Low Band Edge

1) The EUT was set up inside the test chamber on a non-conductive stand.

2) A broadband measuring antenna was placed at a test distance of 3 meters from the EUT.

3) The EUT was set to the low channel frequency of 2425MHz and maximized for worst case
emissions at the measuring antenna.

4) A peak reading at the band edge frequency of 2400MHz was taken with a resolution
bandwidth of 1IMHz and a video bandwidth of 1MHz or greater. This reading was compared to
the peak limit at the bandedge.

5) A duty cycle factor was applied to this reading and compared to the average limit.

High Band Edge
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6) The EUT was set up inside the test chamber on a non-conductive stand.

7) A broadband measuring antenna was placed at a test distance of 3 meters from the EUT.

8) The EUT was set to the high channel frequency of 2475MHz and maximized for worst case
emissions at the measuring antenna.

9) A peak reading at the band edge frequency of 2483.5MHz was taken with a resolution
bandwidth of 1IMHz and a video bandwidth of 1MHz or greater. This reading was compared to
the peak limit at the bandedge.

10) A duty cycle factor was applied to this reading and compared to the average limit.

5.4.3.Results

Pages 51 and 52 show the radiated band-edge compliance results. As can be seen, the radiated emissions at
the low end band edge and the high end band edge are within the general limits. The 99% bandwidth was
measured to be 2.4MHz.

6. OTHER TEST CONDITIONS

6.1. Test Personnel and Witnesses

All tests were performed by qualified personnel from Elite Electronic Engineering Incorporated. The test series
was witnessed by Technicolor USA Inc. personnel.

6.2. Disposition of the EUT
The EUT and all associated equipment were returned to Technicolor USA Inc. upon completion of the tests.

7. CONCLUSIONS

It was determined that the Technicolor USA Inc. Data Terminal Adaptor, Model No. DCI401MCS, Serial No.
60001222661028, did fully meet the conducted and radiated emission requirements of the FCC "Code of
Federal Regulations" Title 47, Part 15, Subpart C, Section 15.205 et seq. for Intentional Radiators, when
tested per ANSI C63.4-2009.

8. CERTIFICATION

Elite Electronic Engineering Incorporated certifies that the information contained in this report was obtained
under conditions which meet or exceed those specified in the test specifications.

The data presented in this test report pertains to the EUT at the test date as operated by Technicolor USA Inc.
personnel. Any electrical or mechanical modification made to the EUT subsequent to the specified test date
will serve to invalidate the data and void this certification.

This report must not be used to claim product endorsement by NVLAP or any agency of the US Government.
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9. EQUIPMENT LIST

Table 9-1 Equipment List

Eq ID Equipment Description Manufacturer Model No. Serial No. Frequency Cal Date Due Date
APWO PREAMPLIFIER PLANAR PE2-30-20G20R6G PL2926/0646 ZOGHR’;gg.eSGHZ 8/9/2012 8/9/2013
ELECTRONICS

CDX8 COMPUTER ELITE WORKSTATION N/A

NHGO STANDARD GAIN HORN ANTENNA NARDA 638 - 18-26.5GHZ NOTE 1

NTA3 BILOG ANTENNA TESEQ 6112D 28040 25-1000MHz 2/16/2012 2/16/2013

NWIO RIDGED WAVE GUIDE AEL H1498 153 2-18GHZ 1/28/2012 1/28/2013

NWP1 | DOUBLE RIDGED WAVEGUIDE EATON 3115 2100 1GHZ-12.4GHzZ 3/6/2012 3/6/2013

ANTENNA

PLF6 CISPR16 50UH LISN ELITE CISPR16/15A 007 .15-30MHz 6/12/2012 6/12/2013

PLF8 CISPR16 50UH LISN ELITE CISPR16/15A 009 .15-30MHz 6/12/2012 6/12/2013

RAKI RF SECTION HEWLETT PACKARD 85462A 3411A00181 0.009-6500MHZ 3/15/2012 3/15/2013

RAKJ RF FILTER SECTION HEWLETT PACKARD 85460A 3330A00154 - 3/15/2012 3/15/2013

RBAO EMI TEST RECEIVER ROHDE & SCHWARZ ESIB26 100145 20HZ-26.5GHZ 3/8/2012 3/8/2013

RBBO EMI TEST RECEIVER 20HZ TO 40 |ROHDE & SCHWARZ ESIB40 100250 20 HZ TO 40GHZ 3/5/2012 3/5/2013

XPRO (I—:;I':BZH PASS FILTER K&L MICROWAVE | 11SH10-4800/X20000 001 4.8-20GHZ 8/22/2012 | 8/22/2013
I/O: Initial Only

N/A: Not Applicable
Note 1: For the purpose of this test, the equipment was calibrated over the specified frequency range, pulse
rate, or modulation prior to the test or monitored by a calibrated instrument.
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Figure 2
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FCC Part 15 Subpart B Conducted Emissions Test

Significant Emissions Data
VB** 02/09/2011

Manufacturer . Technicolor USA, Inc.
Model . DCI401MCS

DUT Revision :

Serial Number : 60001222661028
DUT Mode . transmit at 2.450 GHz
Line Tested o L1

Scan Step Time [ms] : 30
Meas. Threshold [dB] : -10

Notes :

Test Engineer : R.King

Limit : Class B

Test Date : Jul 30, 2012 01:33:19 PM

Data Filter : Up to 80 maximum levels detected with 6 dB level excursion threshold over 10 dB
margin below limit

Freq Quasi-peak Quas_i-peak Exce_ssive Average Avgra_ge Excessive

MHz Level Limit Quasi-peak Level Limit Average

| dBuv | dBpv | Emissions | dBuv | dBuv | Emissions
0.177 50.5 64.6 45.3 54.6
0.414 37.3 57.6 28.1 47.6
0.649 34.2 56.0 26.1 46.0
0.943 40.2 56.0 324 46.0
1.889 36.5 56.0 28.4 46.0
2.066 34.3 56.0 25.2 46.0
4.193 31.9 56.0 25.1 46.0
8.614 33.3 60.0 27.0 50.0
9.446 32.3 60.0 27.4 50.0
19.715 23.3 60.0 17.9 50.0

Checked BY ECHA?,D = . Kawq

Richard E. King
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FCC Part 15 Subpart B Conducted Emissions Test

Cumulative Data
VB** 02/09/2011

Manufacturer : Technicolor USA, Inc.
Model : DCI401MCS
DUT Revision :
Serial Number : 60001222661028
DUT Mode . transmit at 2.450 GHz
Line Tested o L1
Scan Step Time [ms] : 30
Meas. Threshold [dB] : -10
Notes :
Test Engineer : R.King
Limit . Class B
Test Date : Jul 30, 2012 01:33:19 PM
ELITE ELECTRONIC ENGINEERING Inc.
140 UB** 82/89/281 | Downers Grove, IL 68515 FCC Part 15 Subpart B
—QP Limit
—nve Limit
¢ QP Meosurement
128 2 Ave Meaosurement
Peaok Trace
100
80
>
3
o
©
0]
[0)]
o]
P
o
>

-20

START = B8.15

Frequency MHz STOP = 3@

Emissions Meet QP Limit
Emissions Meet Ave Limit
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FCC Part 15 Subpart B Conducted Emissions Test

Significant Emissions Data
VB** 02/09/2011

Manufacturer . Technicolor USA, Inc.
Model : DCI401MCS

DUT Revision :

Serial Number : 60001222661028
DUT Mode . transmit at 2.450 GHz
Line Tested .

Scan Step Time [ms] : 30
Meas. Threshold [dB] : -10

Notes :

Test Engineer : R.King

Limit : Class B

Test Date : Jul 30, 2012 01:26:14 PM

Data Filter : Up to 80 maximum levels detected with 6 dB level excursion threshold over 10 dB
margin below limit

Freq Quasi-peak Quas_i-peak Exce_ssive Average Avgra_ge Excessive

MHz Level Limit Quasi-peak Level Limit Average

| dBuv | dBpv | Emissions | dBuv | dBuv | Emissions
0.177 51.0 64.6 41.0 54.6
0.473 36.3 56.5 27.7 46.5
0.532 34.6 56.0 24.5 46.0
0.943 35.2 56.0 29.4 46.0
1.534 29.6 56.0 24.7 46.0
2.124 28.7 56.0 23.5 46.0
3.482 27.7 56.0 25.0 46.0
8.614 35.3 60.0 28.7 50.0
9.446 35.5 60.0 30.5 50.0
19.594 23.4 60.0 18.4 50.0

Checked BY Rennes = . Kivq

Richard E. King
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FCC Part 15 Subpart B Conducted Emissions Test

Cumulative Data
VB** 02/09/2011

Manufacturer . Technicolor USA, Inc.
Model . DCI401MCS

DUT Revision :

Serial Number : 60001222661028
DUT Mode . transmit at 2.450 GHz
Line Tested : L2

Scan Step Time [ms] : 30
Meas. Threshold [dB] : -10

Notes :
Test Engineer : R.King
Limit : Class B
Test Date : Jul 30, 2012 01:26:14 PM
ELITE ELECTRONIC ENGINEERING Inc.
140 UBxx ©2/89/2011 Downers Grove, IL 68515 FCC Part 15 Subpart B
—QP Limit
—Ave Limit
¢ QP Meosurement
1208 & Ave Measurement
Peok Trace
108
80
>
3
)
el
g\ 6@\
0
L \
st N
0
> 5 it
49 |/» Fp
s ~ ol |
‘ l | 1 i ol
A W I | '! ii\
28 i | 4
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START = B.15 Frequency MHz STOP = 3@

Emissions Meet QP Limit
Emissions Meet Ave Limit
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Engineering Test Report No. 1202569-01

RBW 1 MH=z RF ATt O dB
Ref LvIi VBW 10 MHz

72 dByV SWT 5 ms unit dByVv

50|

40|

30|

20|

~-10 | 10 AUV 01 ImRY H AR ) A

—-20 LI NAL 11N 1 1y He 18 CVRIRiraR g b W Rl 1l L) Rl T

—28

Center 2.45 GHz 500 Ns/

Date: 30.JUL.2012 14:34:05

FCC 15.35 Duty Cycle Correction Factor

MANUFACTURER . Technicolor USA Inc.
MODEL NUMBER : DCI401MCS

SERIAL NUMBER : 60001222661028
TEST MODE : Tx @ 2450MHz

TEST DATE : July 30, 2012

TEST PARAMETER . Pulse width = 521.0 uS
NOTES
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Engineering Test Report No. 1202569-01

RBW 1 MHz RF Attt O dB
Ref LvI VBW 10 MHz
72 dBNV SWT 100 ms unit dByV
72
Ii
60|
50|
40
30|
20|
10
(o]
—10|
—-20F -
—28 | \ “
Center 2.45 GHz 10 ms/
Date: 30.JUL.2012 14:47:27

FCC 15.35 Duty Cycle Correction Factor

MANUFACTURER : Technicolor USA Inc.

MODEL NUMBER : DCI401MCS

SERIAL NUMBER : 60001222661028

TEST MODE : TX @ 2450MHz

TEST DATE : July 30, 2012

TEST PARAMETER . Pulse width = 521.0 uS
: Word = 100mS

: 20 *log (521uS/100mS) = -45.81dB

NOTES
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Engineering Test Report No. 1202569-01

Manufacturer : Technicolor USA Inc.

Test Item : Data Terminal Adaptor

Model No. : DCI401MCS

Serial No. : 60001222661028

Mode : Transmit at 2425MHz

Test Specification : FCC 15.249 and Industry Canada RSS-210 Annex 2, section A2.9

Date : August 1, 2012

Test Distance : 3 meters

Note : Peak readings

Meter CBL Pre Total Total Limit Margin
Freq Ant  Reading FAC Amp dBuV/m uV/m uV/m (dB)
(MHz) Pol (dBuV) (e]=))] (dB) at3m at 3m at 3m

2425.000 H 60.2 2.6 315 0.0 94.3 51850.1 500000.0 | -19.7
2425.000 \Y 57.0 2.6 315 0.0 91.1 35871.5 500000.0 | -22.9
4850.000 H 54.5 3.7 34.7 -40.1 52.8 436.7 5000.0 -21.2
4850.000 \Y 55.0 3.7 34.7 -40.1 53.3 462.6 5000.0 -20.7
7275.000 H 46.0 4.7 37.9 -39.8 48.8 273.9 5000.0 -25.2
7275.000 \Y 45.6 4.7 37.9 -39.8 48.4 262.2 5000.0 -25.6
9700.000 H 44.3 5.2 39.8 -38.7 50.5 335.8 5000.0 -23.5
9700.000 V 45.6 5.2 39.8 -38.7 51.8 390.9 5000.0 -22.1
12125.000 H 44.8 6.1 41.3 -39.5 52.7 431.2 5000.0 -21.3
12125.000 | V 45.4 6.1 41.3 -39.5 53.2 457.8 5000.0 -20.8
14550.000 H 46.2 6.7 42.3 -40.0 55.2 575.4 5000.0 -18.8
14550.000 | V 46.0 6.7 42.3 -40.0 55.0 559.7 5000.0 -19.0
16975.000 H 46.8 7.2 41.2 -38.6 56.5 669.2 5000.0 -17.5
16975.000 | V 46.1 7.2 41.2 -38.6 55.9 622.4 5000.0 -18.1
19400.000 H 35.8 2.2 40.4 -27.3 51.1 3574 5000.0 -22.9
19400.000 | V 35.8 2.2 40.4 -27.3 51.1 357.4 5000.0 -22.9
21825.000 H 34.6 2.2 40.6 -27.4 50.0 316.0 5000.0 -24.0
21825.000 [ V 34.6 2.2 40.6 -27.4 50.0 316.0 5000.0 -24.0
24250.000 H 34.3 2.2 40.6 -28.3 48.9 278.0 5000.0 -25.1
24250.000 [ V 34.3 2.2 40.6 -28.3 48.9 278.0 5000.0 -25.1

Total (dBuV/m) = Meter Reading + CBL FAC + Ant Fac + Pre Amp

Checked BY ECHA?,D = . Kawq

Richard E. King
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Engineering Test Report No. 1202569-01

Manufacturer : Technicolor USA Inc.

Test Item : Data Terminal Adaptor

Model No. : DCI401MCS

Serial No. : 60001222661028

Mode : Transmit at 2425MHz

Test Specification : FCC 15.249 and Industry Canada RSS-210 Annex 2, section A2.9

Date : August 1, 2012

Test Distance : 3 meters

Note : Average readings

Meter Ant Pre Duty Total Total Limit Margin
Freq Ant Reading Fac Amp Cycle dBuV/m uV/m uV/m (dB)
(MHz) Pol (dBuV) (dB) (dB) (dB) at3m at 3m at 3m

2425.00 H 60.2 26 | 315 | -40.3 0.0 54.0 501.5 | 50000.0 -40.0
2425.00 V 57.0 26 | 315 | -40.3 0.0 50.8 347.0 | 50000.0 -43.2
4850.00 H 54.5 3.7 34.7 | -40.1 -45.8 7.0 2.2 500.0 -47.0
4850.00 V 55.0 3.7 34.7 | -40.1 -45.8 7.5 2.4 500.0 -46.5
7275.00 H 46.0 4.7 37.9 | -39.8 -45.8 2.9 1.4 500.0 -51.0
7275.00 \ 45.6 4.7 37.9 | -39.8 -45.8 2.6 1.3 500.0 -51.4
9700.00 H 44.3 5.2 39.8 | -38.7 -45.8 4.7 1.7 500.0 -49.3
9700.00 V 45.6 5.2 39.8 | -38.7 -45.8 6.0 2.0 500.0 -47.9
12125.00 H 44.8 6.1 | 41.3 | -39.5 -45.8 6.9 2.2 500.0 -47.1
12125.00 V 45.4 6.1 | 41.3 | -39.5 -45.8 7.4 2.3 500.0 -46.6
14550.00 H 46.2 6.7 | 42.3 | -40.0 -45.8 9.4 2.9 500.0 -44.6
14550.00 V 46.0 6.7 | 42.3 | -40.0 -45.8 9.1 2.9 500.0 -44.8
16975.00 H 46.8 7.2 | 41.2 | -38.6 -45.8 10.7 3.4 500.0 -43.3
16975.00 V 46.1 7.2 | 41.2 | -38.6 -45.8 10.1 3.2 500.0 -43.9
19400.00 H 35.8 22 | 404 | -27.3 -45.8 5.3 1.8 500.0 -48.7
19400.00 V 35.8 22 | 404 | -27.3 -45.8 5.3 1.8 500.0 -48.7
21825.00 H 34.6 22 | 406 | -27.4 -45.8 4.2 1.6 500.0 -49.8
21825.00 \ 34.6 22 | 406 | -27.4 -45.8 4.2 1.6 500.0 -49.8
24250.00 H 34.3 2.2 | 40.6 | -28.3 -45.8 3.1 1.4 500.0 -50.9
24250.00 V 34.3 2.2 | 40.6 | -28.3 -45.8 3.1 1.4 500.0 -50.9

Amb = Ambient

Total (dBuV/m) = Meter Reading + CBL FAC + Ant Fac + Pre Amp + Duty Cycle

Checked BY Elck\NZD £ . Kavq

Richard E. King
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Engineering Test Report No. 1202569-01

Manufacturer : Technicolor USA Inc.

Test Item : Data Terminal Adaptor

Model No. : DCI401MCS

Serial No. : 60001222661028

Mode : Transmit at 2450MHz

Test Specification : FCC 15.249 and Industry Canada RSS-210 Annex 2, section A2.9

Date : August 1, 2012

Test Distance : 3 meters

Note : Peak readings

Meter CBL Ant Pre Total Total Limit Margin
Freq Ant Reading FAC Fac Amp dBuV/m uV/m uVv/m (dB)
(MHz) Pol (dBuV) (dB) (dB) (e]=))] at3m at 3m at 3m

2450.000 H 59.1 2.6 315 0.0 93.2 45653.0 500000.0 | -20.8
2450.000 \Y 56.4 2.6 315 0.0 90.5 33494.2 500000.0 | -23.5
4900.000 H 55.8 3.7 34.8 -40.1 54.1 506.3 5000.0 -19.9
4900.000 Vv 53.7 3.7 34.8 -40.1 52.1 400.7 5000.0 -21.9
7350.000 H 46.6 4.7 37.9 -39.7 49.5 298.2 5000.0 -24.5
7350.000 \Y 48.8 4.7 37.9 -39.7 51.7 382.8 5000.0 -22.3
9800.000 H 45.6 5.2 39.8 -38.7 52.0 398.9 5000.0 -22.0
9800.000 \Y 46.0 5.2 39.8 -38.7 52.4 416.7 5000.0 -21.6
12250.000 H 45.6 6.1 41.4 -39.4 53.7 482.0 5000.0 -20.3
12250.000 V 45.1 6.1 41.4 -39.4 53.2 454.5 5000.0 -20.8
14700.000 H 44.2 6.7 42.3 -40.1 53.0 449.0 5000.0 -20.9
14700.000 V 45.4 6.7 42.3 -40.1 54.2 515.5 5000.0 -19.7
17150.000 H 45.9 7.3 40.6 -38.8 54.9 558.0 5000.0 -19.0
17150.000 V 44.7 7.3 40.6 -38.8 53.8 487.7 5000.0 -20.2
19600.000 H 35.8 2.2 40.4 -27.0 51.4 372.3 5000.0 -22.6
19600.000 Vv 35.8 2.2 40.4 -27.0 51.4 372.3 5000.0 -22.6
22050.000 H 34.6 2.2 40.6 -27.6 49.8 309.0 5000.0 -24.2
22050.000 \Y 34.6 2.2 40.6 -27.6 49.8 309.0 5000.0 -24.2
24500.000 H 34.3 2.2 40.6 -28.2 48.9 280.2 5000.0 -25.0
24500.000 \Y 34.3 2.2 40.6 -28.2 48.9 280.2 5000.0 -25.0

Total (dBuV/m) = Meter Reading + CBL FAC + Ant Fac + Pre Amp

Checked BY Revnes = . Kivq

Richard E. King
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Engineering Test Report No. 1202569-01

Manufacturer : Technicolor USA Inc.

Test Item : Data Terminal Adaptor

Model No. : DCI401MCS

Serial No. : 60001222661028

Mode : Transmit at 2450MHz

Test Specification : FCC 15.249 and Industry Canada RSS-210 Annex 2, section A2.9

Date : August 1, 2012

Test Distance : 3 meters

Note : Average readings

Meter Total Total Limit Margin
Freq Ant Reading dBuV/m uVv/im uV/m (dB)
(MH2z) Pol (dBuV) at3m at 3m at 3m

2450.00 H 59.07 26 | 315 | -40.3 0.0 52.9 441.2 50000.0 -41.1
2450.00 \% 56.38 26 | 315 | -40.3 0.0 50.2 323.7 50000.0 -43.8
4900.00 H 55.76 3.7 | 34.8 | -40.1 -45.8 8.3 2.6 500.0 -45.7
4900.00 \ 53.73 3.7 | 34.8 | -40.1 -45.8 6.2 2.1 500.0 -47.7
7350.00 H 46.62 47 | 37.9 | -39.7 -45.8 3.7 1.5 500.0 -50.3
7350.00 \% 48.79 4.7 | 37.9 | -39.7 -45.8 5.8 2.0 500.0 -48.1
9800.00 H 45.61 5.2 | 39.8 | -38.7 -45.8 6.2 2.0 500.0 -47.8
9800.00 \% 45,99 5.2 | 39.8 | -38.7 -45.8 6.6 2.1 500.0 -47.4
12250.00 H 45.6 6.1 | 414 | -39.4 -45.8 7.9 2.5 500.0 -46.1
12250.00 \% 45.09 6.1 | 414 | -394 -45.8 7.3 2.3 500.0 -46.6
14700.00 H 44,15 6.7 | 42.3 | -40.1 -45.8 7.2 2.3 500.0 -46.7
14700.00 \% 45.35 6.7 | 42.3 | -40.1 -45.8 8.4 2.6 500.0 -45.5
17150.00 H 45.86 7.3 | 40.6 | -38.8 -45.8 9.1 2.9 500.0 -44.9
17150.00 \% 44.69 7.3 | 40.6 | -38.8 -45.8 8.0 2.5 500.0 -46.0
19600.00 H 35.8 2.2 | 404 | -27.0 -45.8 5.6 1.9 500.0 -48.4
19600.00 \ 35.8 2.2 | 404 | -27.0 -45.8 5.6 1.9 500.0 -48.4
22050.00 H 34.6 2.2 | 40.6 | -27.6 -45.8 4.0 1.6 500.0 -50.0
22050.00 \% 34.6 2.2 | 40.6 | -27.6 -45.8 4.0 1.6 500.0 -50.0
24500.00 H 34.3 2.2 | 40.6 | -28.2 -45.8 3.1 1.4 500.0 -50.8
24500.00 \% 34.3 2.2 | 40.6 | -28.2 -45.8 3.1 1.4 500.0 -50.8

Amb = Ambient

Total (dBuV/m) = Meter Reading + CBL FAC + Ant Fac + Pre Amp + Duty Cycle

Checked BY Elck\NZD £ . Kavq

Richard E. King
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Engineering Test Report No. 1202569-01

Manufacturer : Technicolor USA Inc.
Test Item : Data Terminal Adaptor
Model No. : DCI401MCS
Serial No. : 60001222661028
Mode : Transmit at 2475MHz
Test Specification : FCC 15.249 and Industry Canada RSS-210 Annex 2, section A2.9
Date : August 1, 2012
Test Distance : 3 meters
Note : Peak readings
Meter CBL Ant Pre Total Total Limit Margin
Freq Ant  Reading FAC Fac Amp  dBuV/m uVv/m uV/m (e]=))]
(MHz) Pol (dBuV) (e]=))] (dB) (dB) at3m at 3m at 3m
2475.000 H 59.3 2.7 31.5 0.0 93.5 47062.7 | 500000.0 | -20.5
2475.000 \Y 56.8 2.7 315 0.0 90.9 35049.1 | 500000.0 | -23.1
4950.000 H 52.0 3.7 34.8 -40.2 50.3 327.4 5000.0 -23.7
4950.000 \Y 53.7 3.7 34.8 -40.2 52.1 401.4 5000.0 -21.9
7425.000 H 43.4 4.7 38.0 -39.7 46.3 207.1 5000.0 -27.7
7425.000 \Y 43.9 4.7 38.0 -39.7 46.9 220.4 5000.0 -27.1
9900.000 H 46.0 5.3 39.9 -38.6 52.6 425.2 5000.0 -21.4
9900.000 \Y 45.9 5.3 39.9 -38.6 52.4 418.8 5000.0 -21.5
12375.000| H 45.4 6.1 41.5 -39.3 53.6 478.9 5000.0 -20.4
12375.000 | V 43.1 6.1 41.5 -39.3 51.3 368.7 5000.0 -22.6
14850.000 | H 45.1 6.8 42.3 -40.2 53.9 496.6 5000.0 -20.1
14850.000 | V 44.8 6.8 42.3 -40.2 53.7 482.0 5000.0 -20.3
17325.000 | H 45.0 7.3 39.9 -39.0 53.2 457.6 5000.0 -20.8
17325.000 | V 44.8 7.3 39.9 -39.0 53.1 450.8 5000.0 -20.9
19800.000 | H 35.8 2.2 40.4 -26.7 51.7 384.7 5000.0 -22.3
19800.000 | V 35.8 2.2 40.4 -26.7 51.7 384.7 5000.0 -22.3
22275.000 | H 34.6 2.2 40.6 -27.7 49.7 305.3 5000.0 -24.3
22275.000 | V 34.6 2.2 40.6 -27.7 49.7 305.3 5000.0 -24.3
24750.000 | H 34.3 2.2 40.6 -28.2 48.9 279.4 5000.0 -25.1
24750.000 | V 34.3 2.2 40.6 -28.2 48.9 279.4 5000.0 -25.1

Total (dBuV/m) = Meter Reading + CBL FAC + Ant Fac + Pre Amp

Checked BY Revnes = . Kivq

Richard E. King
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Engineering Test Report No. 1202569-01

Manufacturer : Technicolor USA Inc.

Test Item : Data Terminal Adaptor

Model No. : DCI401MCS

Serial No. : 60001222661028

Mode : Transmit at 2475MHz

Test Specification : FCC 15.249 and Industry Canada RSS-210 Annex 2, section A2.9

Date : August 1, 2012

Test Distance : 3 meters

Note : Average readings

Meter CBL| Ant Pre Duty Total Total Margin
Freq Ant Reading FAC Fac Amp Cycle dBuV/m uVv/m (dB)
(MHz) Pol (dBuv) (dB)| (dB) (dB) (dB) at3m at 3m

2475.00 H 59.3 2.7 | 315 | -40.3 0.0 53.2 454.5 | 50000.0 -40.8
2475.00 \% 56.8 2.7 | 315 | -40.3 0.0 50.6 338.5 | 50000.0 -43.4
4950.00 H 52.0 3.7 | 34.8 | -40.2 -45.8 4.5 1.7 500.0 -49.5
4950.00 \ 53.7 3.7 | 34.8 | -40.2 -45.8 6.3 2.1 500.0 -47.7
7425.00 H 43.4 4.7 | 38.0 | -39.7 -45.8 0.5 1.1 500.0 -53.5
7425.00 \% 43.9 4.7 | 38.0 | -39.7 -45.8 1.1 1.1 500.0 -52.9
9900.00 H 46.0 5.3 | 39.9 | -38.6 -45.8 6.8 2.2 500.0 -47.2
9900.00 \% 45,9 5.3 | 39.9 | -38.6 -45.8 6.6 2.1 500.0 -47.3
12375.00 H 45.4 6.1 | 41.5 | -39.3 -45.8 7.8 2.5 500.0 -46.2
12375.00 \% 43.1 6.1 | 415 | -39.3 -45.8 5.5 1.9 500.0 -48.5
14850.00 H 45.1 6.8 | 42.3 | -40.2 -45.8 8.1 2.5 500.0 -45.9
14850.00 \% 44.8 6.8 | 42.3 | -40.2 -45.8 7.9 2.5 500.0 -46.1
17325.00 H 45.0 7.3 | 39.9 | -39.0 -45.8 7.4 2.3 500.0 -46.6
17325.00 \% 44.8 7.3 | 39.9 | -39.0 -45.8 7.3 2.3 500.0 -46.7
19800.00 H 35.8 2.2 | 40.4 | -26.7 -45.8 5.9 2.0 500.0 -48.1
19800.00 \ 35.8 2.2 | 40.4 | -26.7 -45.8 5.9 2.0 500.0 -48.1
22275.00 H 34.6 2.2 | 40.6 | -27.7 -45.8 3.9 1.6 500.0 -50.1
22275.00 \% 34.6 2.2 | 40.6 | -27.7 -45.8 3.9 1.6 500.0 -50.1
24750.00 H 34.3 2.2 | 40.6 | -28.2 -45.8 3.1 1.4 500.0 -50.9
24750.00 \% 34.3 2.2 | 40.6 | -28.2 -45.8 3.1 1.4 500.0 -50.9

Amb = Ambient

Total (dBuV/m) = Meter Reading + CBL FAC + Ant Fac + Pre Amp + Duty Cycle

Checked BY Elck\NZD £ . Kavq

Richard E. King
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Manufacturer
Test Iltem

Model No.

Serial No.

Mode

Test Specification
Date

Test Distance
Note

Peak Reading

2400.000

Engineering Test Report No. 1202569-01

: Technicolor USA Inc.

: Data Terminal Adaptor

: DCI401MCS

: 60001222661028

: Transmit at 2425MHz

: FCC 15.249 and Industry Canada RSS-210 Annex 2, section A2.9
: August 1, 2012

: 3 meters

Peak Peak
CBL Pre Total Total

Reading | Fac Amp  dBuV/m | uV/m
(dBuV) (dB) (dB) at3m | at3m

2.6 30.0 0.0 70.7 3427.7 | 5000.0 -3.3

Average Reading

Ant

Pol
2400.00 \Y%

CBL Total Total Limit
Fac . dBuV/m uV/im uV/im
at3 M at 3M at 3M
26 | 30.0 0.0 -45.9 24.8 17.4 500.0 -29.2

Checked BY Rennes = . Kivq

Richard E. King
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Engineering Test Report No. 1202569-01

Manufacturer : Technicolor USA Inc.

Test Item : Data Terminal Adaptor

Model No. : DCI401MCS

Serial No. : 60001222661028

Mode : Transmit at 2475MHz

Test Specification : FCC 15.249 and Industry Canada RSS-210 Annex 2, section A2.9
Date : August 1, 2012

Test Distance : 3 meters

Note :

Peak Reading

Peak Peak
Meter CBL Ant Pre Total Total

Reading Fac Fac Amp  dBuV/m uV/m
(dBuVv) @ (dB) (dB) (dB) at3m at3m

2483.500 V 36.4 2.7 30.2 0.0 69.3 2921.5 | 5000.0 -4.7

Average Reading
Meter CBL Ant Pre DutyCycle Total Total
Ant Reading Fac Corr. dBuV/m uVv/m

at3 M at 3M
248350 | V | 364 | 27 |302]| 00| -459 | 234 | 148 | 5000 | -30.6 |

Checked BY Elcr\NZD £ . Kavq

Richard E. King
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