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ELECTRO MAGNETIC TEST, INC.

1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

GENERAL REPORT SUMMARY

This electromagnetic emission test report is generated by Electro Magnetic Test, Inc., which is an independent
testing and consulting firm. The test report is based on testing performed Electro Magnetic Test, Inc.
personnel according to the measurement procedure described in the test specification given below and in the
"Test Procedures" section of this report.

The measurement data and conclusions appearing herein relate only to the sample tested and this report may
not be reproduced in any form unless done so in full.

This report must not be used to claim product certification, approval, or endorsement by NVLAP, NIST, or
any agency of the U.S. Federal Government.

The measurement data and conclusions contained in this test report are deemed satisfactory evidence of
compliance with Industry Canada Interference-Causing Equipment Standard ICES-003, Issue 5, August 2012.

Electro Magnetic Test, Inc. is recognized by the following agencies for performing EMI/EMC testing:

COUNTRY

AGENCY

IDENTIFYING #

USA

Federal Communications Commission (FCC)
(EMT’s test site is recognized by the FCC)

Registration Number:
90576

USA, Canada, Taiwan,
Australia/New Zealand,
European Community

National Voluntary Lab Accreditation Program (NVLAP)
(EMT is accredited by NVLAP. A copy of the NVLAP
Scope Of Accreditation is available upon request.)

Lab Code: 200147-0

Canada

Industry Canada

File No.: IC 2804

Japan

Voluntary Control Council For Interference (VCCI)

A-0018

Open Field Test Site “A”

Mains Conducted Emissions Test Site “A”

Telecom Conducted Emissions Test Site “A”

3 Meter Semi-Anechoic Chamber Site “E”

3 Meter Semi-Anechoic Chamber Site “E” (1GHz — 6GHz)

Mains Conducted Emissions Test Site “E”

Telecom Conducted Emissions Test Site “E”

Korea

Ministry of Information and Communication’s Radio
Research Laboratory (RRL) under the Asia Pacific
Economic Cooperation (APEC) Mutual Recognition
Arrangement (A copy of the Scope Of Accreditation is
available upon request)

US0036

Taiwan

Bureau Of Standards, Metrology and Inspection (BSMI)

Reference Number:
SL2-IN-E-1024

Australia / New Zealand

Australian Communications Authority (AUSTEL)

*

*These agencies do not issue an identifying number to test labs.
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GENERAL REPORT SUMMARY (CONTINUED)

Device Tested: HDMI Dongle

Product Description:

Model: Rev. E4
S/N: N/A

The HDMI Dongle a portable

set-top box.

The dongle should be

plugged in the HDMI port of a TV. The USB port should only be connected
to provide power to the unit. A DC-to-USB adapter should be used (not
provided) or an available USB port of the TV can also be used. The

device then offers an Android experience on the TV.

Modifications:
Manufacturer: Always Innovating, Inc.
1245 Broderick Street
San Francisco, CA 94115
Test Date(s): January 16, 22, February 13, 27,2013

Test Specifications:

Test Deviations:

EMI requirements

Limits: FCC Title 47, Part 15 Subpart C
Test Procedure: ANSI C63.4: 2009

The test procedure was not deviated from during the testing.

SUMMARY OF TEST RESULTS

The EUT was modified in order to meet the specifications listed in Appendix D.

TEST DESCRIPTION REMARKS RESULTS
7.1 Radiated Emissions Radiated PASS
7.2 Conducted Emissions Conducted PASS
7.3 Occupied Bandwidth Conducted PASS
7.4 Carrier Frequency Separation Conducted PASS
7.5 Hopping Channel Conducted PASS
7.6 Dwell Time Conducted PASS
7.7 Maximum Peak Output Power Conducted PASS
7.8 Band Edge Conducted PASS
7.9 Conducted Spurious Emissions Conducted PASS
7.10 Antenna Requirement N/A N/A
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TECHNICAL DESCRIPTION OF THE EUT

Manufacturer: Always Innovating, Inc.

Manufacturer Address: 1245 Broderick Street, San Francisco, CA, 94115
EUT Name: HDMI Dongle

Model No: REV. E4

. . 2402 MHz to 2480 MHz
Operation frequency:

Channel Number: 79 (Bluetooth),

Modulation Technology: Bluetooth: CW (1 Mbps), GFSK (1 Mbps), EDR2 (2 Mbps), EDR3 (3Mbps)

Antenna Type: Internal Antenna

Antenna Gain:

Serial No: N/A

Power Supply Range: 5.0v DC

Power Supply: 5.0v DC

Power Cord: Micro USB Cable

Maximum Output Power: Bluetooth: -32.55 dBm
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Description of Channel:
Bluetooth
Channel Fr&(/][lll_le;)cy Channel Frg\(/illl_lezr;cy Channel Fl‘(ﬁl;lezr;cy
0 2402 27 2456 54 2431
1 2404 28 2458 55 2433
2 2406 29 2460 56 2435
3 2408 30 2462 57 2437
4 2410 31 2464 58 2439
5 2412 32 2466 59 2441
6 2414 33 2468 60 2443
7 2416 34 2470 61 2445
8 2418 35 2472 62 2447
9 2420 36 2474 63 2449
10 2422 37 2476 64 2451
11 2424 38 2478 65 2453
12 2426 39 2480 66 2455
13 2428 40 2403 67 2457
14 2430 41 2405 68 2459
15 2432 42 2407 69 2461
16 2434 43 2409 70 2463
17 2436 44 2411 71 2465
18 2438 45 2413 72 2467
19 2440 46 2415 73 2469
20 2442 47 2417 74 2471
21 2444 48 2419 75 2473
22 2446 49 2421 76 2475
23 2448 50 2423 77 2477
24 2450 51 2425 78 2479
25 2452 52 2427
26 2454 53 2429
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2.2

2.3

24

2.5

PURPOSE

This document is a qualification test report based on the Electromagnetic Interference (EMI)
tests performed on the HDMI Dongle Model: REV. E4. The EMI measurements were
performed according to the measurement procedure described in ANSI C63.4: 2009. The
tests were performed in order to determine whether the electromagnetic emissions from the
equipment under test, referred to as EUT hereafter, are within the specification limits defined
in FCC Title 47, Part 15, Subpart C.

ADMINISTRATIVE DATA

Location of Testing

The EMI tests described herein were performed at the test facility of Electro Magnetic Test,
Inc., 1547 Plymouth Street, Mountain View, California, 94043.

Traceability Statement

The calibration certificates of all test equipment used during the test are on file at the location
of the test. The measurement results in this report and the calibration of the test equipment
are traceable to the National Institute of Standards and Technology (NIST).

Cognizant Personnel

Always Innovating, Inc.

Gregoire Gentil Founder

Electro Magnetic Test, Inc.

George Hsu Test Technician
Joe Vang Test Technician
Mario Garcia Test Technician
Kevin Bothmann Lab Manager

Date Test Sample was Received
The test sample was received on January 15, 2013.
Disposition of the Test Sample

The test sample has not yet been returned to Always Innovating, Inc..
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2.6

Abbreviations and Acronyms

The following abbreviations and acronyms may be used in this document.

RF Radio Frequency

EMI Electromagnetic Interference

EUT Equipment Under Test

P/N Part Number

S/N Serial Number

HP Hewlett Packard

ITE Information Technology Equipment

CML Corrected Meter Limit

LISN Line Impedance Stabilization Network

CISPR International Special Committee On Radio Interference

FCC Federal Communications Commission
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APPLICABLE DOCUMENTS

The following documents are referenced or used in the preparation of this EMI Test Report.

SPEC TITLE

FCC Title 47, FCC Rules - Radio frequency devices (including digital devices).
Part 15, Subpart C

ANSI C63.4 Methods of measurement of radio-noise emissions from low-voltage
2009 electrical and electronic equipment in the range of 9 kHz to 40 GHz.

FCC Public Notice | Filing and Measurement Guidelines for Frequency Hopping Spread
DA 00-705 Spectrum Systems
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DESCRIPTION OF TEST CONFIGURATION
Description of Test Configuration — EMI

The HDMI Dongle was connected to an LCD TV and USB power adapter through the HDMI
Dongle’s HDMI Connector, and Micro USB ports, respectively. The remote was placed on
the edge of the table opposite the LCD TV. The unit was started and was running Android
4.x. The LCD TV displayed the output of the EUT, continuously. @ The Dongle was
transmitting on the modes as noted on the data sheets.

It was determined that the emissions were at their highest level when the EUT was operating
in the above configuration. The cables were moved to maximize the emissions. The final
conducted as well as radiated data was taken in this mode of operation. All initial
investigations were performed with the EMI receiver in manual mode scanning the frequency
range continuously. The cables were bundled and routed as shown in the photographs in
Appendix B.
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4.1.1 Cable Construction and Termination

Cables #1
This is a 6 foot foil shielded USB cable connecting the EUT to a USB power supply. It has a
micro USB metallic connector at the EUT end, and a “Type A” metallic USB connector at the
USB power supply end. The shield of the cable was grounded to the chassis via the

connectors.

Cable #2
This is a 4.5 ft. unshielded power cable connecting the LCD TV to its AC power supply. It
has a 1/4 inch round power connector on the TV end and is hardwired into the AC power
supply.

Cable #3

This is a 6 foot unshielded power cable connecting the LCD TV’s AC power supply to the
AC outlet.
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S. LISTS OF EUT, ACCESSORIES AND TEST EQUIPMENT
5.1 EUT and Accessory List
EQUIPMENT TYPE MANUFACTURER MODEL SERIAL FCCID
NUMBER
HDMI DONGLE (EUT) ALWAYS REV E4 N/A N/A
INNOVATING, INC.
REMOTE ALWAYS REV E5 N/A N/A
INNOVATING, INC.
LCD TV LG M2342D 205MXQA3W796 | BEIM2352D
TV POWER ADAPTER LG P5SAB-L101A LC#LT62710401000 | N/A
6(H)
USB POWER ADAPTER | SAMSUNG ETAOUSOJBE SC2BC23FS1A-E N/A
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5.2 EMI Test Equipment
EQUIPMENT MANU- MODEL SERIAL CAL. DATE CAL.
TYPE FACTURER NUMBER NUMBER CYCLE

Spectrum Analyzer Hewlett Packard | 8566B 3013A07296 July 31,2012 1 Year
RF Preselector Hewlett Packard | 85685A 3010A01157 July 31, 2012 1 Year
Quasi-Peak Adapter Hewlett Packard | 85650 2521A00584 July 31, 2012 1 Year
Radiated EMI Sector Design N/A Ver.1.4.6 N/A N/A
Software

Conducted EMI Hewlett Packard | 85869PC Ver. A.02.03 N/A N/A
Software

Preamplifier Com Power PA-102 1482 March 2, 2013 1 Year
RF Attenuator Mini-Circuits CAT-10 Asset #1000 December 8, 2012 1 Year
LISN Com Power LI-200 12012 September 21,2012 | 1 Year
LISN Com Power LI-200 12214 September 21,2012 | 1 Year
LISN Com Power LI-200 1767 September 21,2012 | 1 Year
LISN Com Power LI-200 1768 September 21,2012 | 1 Year
Biconical Antenna Com Power AB-100 01557 June 16, 2012 1 Year
Log Periodic Antenna | Com Power AL-100 16001 June 3, 2012 1 Year
Horn Antenna Com Power AHA-118 711054 N/A N/A
Antenna Mast Com Power AM-400 N/A N/A N/A
Turntable Com Power TT-100 N/A N/A N/A
Computer Dell, Inc. DHS DNSV641 N/A N/A
Printer Hewlett Packard | C8124A CN39B2234T N/A N/A
Plotter Hewlett Packard | 7470A 2308A96499 N/A N/A
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5.2 EMI Test Equipment (Continued)
EQUIPMENT MANU- MODEL SERIAL CAL. DATE CAL.
TYPE FACTURER NUMBER NUMBER CYCLE

EMI Receiver Rohde & ESU40 100127 December 22, 2012 1 Year
Schwarz

EMI Test Software Rohde & EMC32 V8.40.0 N/A N/A
Schwarz

Passive Loop Antenna | ETS-Lindgren 6512 00128210 October 28, 2011 2 Year

(9 KHz - 30 MHz)

BiConiLog Antenna ETS-Lindgren 3142D 00102183 June 21,2012 1 Year

(30 MHz -1 GHz)

Horn Antenna .

(1 GHz — 18 GHz) ETS-Lindgren 3117 00109294 June 16, 2012 1 Year

Preamplifier Rohde & TS-PR18 100056 October 31, 2012 1 Year

(1 GHz — 18 GHz) Schwarz

Horn Antenna .

(18 GHz - 26.5 GHz) ETS-Lindgren 3160-09 102646 June 20, 2012 1 Year

Preamplifier Rohde & TS-PR26 100034 June 20, 2012 1 Year

(18 GHz — 26.5 GHz) | Schwarz

Horn Antenna ETS-Lindgren 3160-10 109153 June 21, 2012 1 Year

(26.5 GHz — 40 GHz)

Preamplifier Rohde & TS-PR40 100030 June 20, 2012 1 Year

(26.5 GHz — 40 GHz) | Schwarz

Antenna Mast ETS-Lindgren 2175 00095727 N/A N/A

Turntable ETS-Lindgren 2187-3.0 00118231 N/A N/A

Computer Acer Aspire 8930 85100050123 N/A N/A

Multi-Function ETS-Lindgren 2090 00102270 N/A N/A

Controller
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6. TEST SITE DESCRIPTION
6.1 Test Facility Description

Please refer to the table below and section 7 of this report for the details of which sites were
used for testing. All sites are located at 1547 Plymouth Street, Mountain View, California

94043.
Site Used For Test Site Description
Open Field Test Site “A”
X Mains Conducted Emissions Test Site “A”
Telecom Conducted Emissions Test Site “A”
X 3 Meter Semi-Anechoic Chamber Site “E”
Mains Conducted Emissions Test Site “E”
Telecom Conducted Emissions Test Site “E”
6.2 EUT Mounting, Bonding and Grounding

The EUT was mounted on a 1.0 by 1.5 meter non-conductive table 0.8 meters above the
ground plane.

6.3 Facility Environmental Characteristics

All tests were performed in a climate controlled building. The temperature was 22° C,
humidity 45%, and barometric pressure 102.6 kPa.
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7.1

7.1.1

7.1.2

TEST PROCEDURES

Radiated Emissions Test — Semi-Anechoic Chamber

Limit (FCC PART 15 Section 15.209(a)(1))

L. Field Strength .
Frequency of Emission Measurement Distance
(MHz) pV/m dBuV/m (Meters)
0.009-0.49 2400/F(kHz) 300
0.49-1.705 24000/F(kHz) 30
1.705-30 30 30
30-88 100 40 3
88-216 150 43.5 3
216-960 200 46 3
Above 960 500 54 3

Test Procedure

The Rohde & Schwarz ESU40 EMI receiver was used as a measuring meter while under
software control by the Rohde & Schwarz EMC32 software. To increase the sensitivity of
the instrument, the built in preamplifier was used from 9 KHz to 1 GHz and an external
preamplifier was used from 1 GHz to 26.5 GHz. The EMI receiver was used in the peak
detect mode with the "Max Hold" feature activated. In this mode, the EMI receiver records
the highest measured reading over all the sweeps. The built in quasi-peak or average detector
was used only for those readings which are marked accordingly on the data sheets. The
effective measurement bandwidth used for the radiated emissions test was 100 kHz from 9
kHz to 1 GHz and 1 MHz from 1 GHz to 26.5 GHz.

The Loop Antenna, Broadband BiConiLog and horn antennas were used as transducers
during the measurement. The Loop antenna was used from 9 KHz to 30 MHz, the BiConiLog
antenna was used from 30 MHz to 1000 MHz and horn antennas were used from 1GHz —
26.5 GHz. The frequency spans were wide (9 kHz to 150 kHz, 150 kHz to 30 MHz, 30 MHz
to 88 MHz, 88 MHz to 216 MHz, 216 to 300 MHz, 300 MHz to 1 GHz, 1 GHz to 18 GHz
and 18 GHz to 26.5 GHz) during preliminary investigations. The final data was taken with a
frequency span of 1 MHz. Furthermore, the frequency span was reduced during the
preliminary investigations as deemed necessary.

The 5 meter semi-anechoic chamber of Electro Magnetic Test, Inc. was used for radiated
emission testing. This test site is set up according to ANSI C63.4: 2009. Please see section
6.2 of this report for mounting, bonding and grounding of the EUT. The turntable supporting
the EUT is remote controlled using a motor. The turntable permits EUT rotation of 360
degrees in order to maximize emissions. Also, the antenna mast allows height variation of
the antenna from 1 meter to 4 meters. Data was collected in the worst case (highest emission)
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configuration of the EUT. The EUT was rotated 360 degrees and the antenna height was
varied from 1 to 4 meters (for E field radiated field strength).

The presence of non EUT signals was verified by turning the EUT off. In case a non EUT
signal was detected, the measurement bandwidth was reduced temporarily and verification
was made that an additional adjacent peak did not exist. This ensures that the other signal
does not hide any emissions from the EUT. The EUT was tested at a 3 meter test distance
from 9 kHz to 26.5 GHz. to obtain final test data.

Calculation Of Radiated Emission Test Data:

Amplitude - Gain + Antenna Factor + Cable Loss = Corrected Amplitude

Corrected Amplitude - Limit = Margin
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7.2
7.2.1

7.2.2

Conducted Emissions Test — Mains Ports

Limit (FCC PART 15 Section 15.207(a))

Frequency of Emission (MHz) Conducted Limit (dBpV)
Quasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *

0.5-5 56 46

5-30 60 50

*Note: Decreases with the logarithm of the frequency
Test Procedure

The HP 8566B spectrum analyzer was used as a measuring meter along with the HP 85650A
quasi-peak adapter. The data was collected with the spectrum analyzer in the peak detect
mode with the "Max Hold" feature activated. The quasi-peak detector was used only where
indicated in the data sheets. A 10 dB attenuation pad was used for the protection of the
spectrum analyzer input stage, and the spectrum analyzer offset was adjusted accordingly to
read the actual data measured. The LISN output was read by the HP 8566B spectrum
analyzer. The output of the second LISN was terminated by a 50 ohm termination. The
effective measurement bandwidth used for the conducted emissions test was 9 kHz.

Please see section 6.2 of this report for mounting, bonding and grounding of the EUT. The
EUT was powered through the LISN, which was bonded to the ground plane. The LISN
power was filtered and the filter was bonded to the ground plane. The EUT was set up with
the minimum distances from any conductive surfaces as specified in ANSI C63.4: 2009. The
excess power cord was wrapped in a figure eight pattern to form a bundle not exceeding 0.4
meters in length.

The initial test data was taken in manual mode while scanning the frequency ranges of
0.15 MHz to 1.6 MHz, 1.6 MHz to 5 MHz and 5 MHz to 30 MHz. The conducted emissions
from the EUT were maximized for operating mode as well as cable and peripheral placement.
Once a predominant frequency (within 12 dB of the limit) was found, it was more closely
examined with the spectrum analyzer span adjusted to 1 MHz.

The final data was collected under program control by the HP 85869PC software in several
overlapping sweeps by running the spectrum analyzer at a minimum scan rate of 10 seconds
per octave.
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7.3

7.3.1

7.3.2

7.3.3

Occupied Bandwidth
Limit (FCC PART 15 Section 15.247(a)(1))

Frequency hopping systems shall have hopping channel frequencies separated by a
minimum of 25 KHz or 20db bandwidth of the hopping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band

may have hopping channel carrier frequencies that are separated by 25 KHz or two-
thirds of the 20dB bandwidth of the hopping channel, whichever is greater, provided the
systems operate with an output power no greater than 125mW

Test Procedure

Connect the antenna port of the EUT to the spectrum analyzer via an Attenuator, set the
Spectrum Analyzer as below:

RBW: > 1% of the 20 dB bandwidth
VBW: > RBW

Detector: Peak

Trace Mode: Max Hold

Span: 2-3 times of 20dB Bandwidth

(1) When the trace is completed, find the trace peak value and place the spectrum
analyzer marker on this peak.

(2) Now measure the 20db bandwidth using Xdb down or find the peak, use delta marker
to measure 20db down on one side from the peak and do the same for the other side.
Use whichever method can encompass the full 20db bandwidth.

Test Result

The EUT meets the requirements. Please see the datasheets in Appendix A for the
measurement results.
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7.4
7.4.1

7.4.2

7.4.3

Carrier Frequency Separation
Limit (FCC Part 15 Section 15.247(a)(1))

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 KHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 KHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with
an output power no greater than 125 mW

Limit

25 khz or 2/3 of 20 dB bandwidth whichever is greater, if output power is no greater than
125 Mw

Test Procedure

Connect the antenna port of the EUT to the spectrum analyzer via an Attenuator, set the
Spectrum Analyzer as below:

RBW 2> 1% of the span

VBW > RBW

Detector: Peak

Trace Mode: Max Hold

Span: Enough to See Adjacent Channels

(1) When the trace is completed use the marker delta function to find the seperatinon
between the two peaks of adjacent channels.

Test Result

The EUT meets the requirements. Please see the datasheets in Appendix A for the
measurement results.



FCC Subpart C Report Number: M130227E1  FCC ID: SEF-HDMIDONGLE Page 23 of 31

ETE ELECTRO MAGNETIC TEST, INC.

v 1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

.
1Y
ssmm ‘
) i

7.5
7.5.1

7.5.2

7.5.3

Hopping Channel
Limit (FCC PART 15 Section 15.247(a)(1)(iii))

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels. The
average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed. Frequency
hopping systems may avoid or suppress transmissions on a particular hopping frequency
provided that a minimum of 15 channels are used.

Limit

Hopping Channels > 15 Channels

Test Procedure

(1) Connect the antenna port of the EUT to the spectrum analyzer via an Attenuator, set the
Spectrum Analyzer as below:

RBW 2> 1% of the span

VBW: > RBW

Detector: Peak

Trace Mode: Max Hold

Span: Enough see all the channels (plot may be broken into sections)

(1) Set frequency span to encompass all the channels, if the number of channels on the
plot are unclear, the plot can be broken up into multiple segments

(2) Set EUT to frequency hopping
(3) Let the trace complete for all channels
Test Result

The EUT meets the requirements. Please see the datasheets in Appendix A for the
measurement results.
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7.6 Dwell Time
7.6.1 Limit (FCC PART 15 Section 15.247(a)(1)(iii))

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels. The
average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed. frequency
hopping systems may avoid or suppress transmissions on a particular hopping frequency
provided that a minimum of 15 channels are used.

Limit

Average occupancy time < 0.4 seconds within period of 0.4 Seconds multiplied 79

7.6.2 Test Procedure

(1) Connect the antenna port of the EUT to the spectrum analyzer via an Attenuator, set the
Spectrum Analyzer as below:

RBW: 1 MHz
VBW: >RBW
Detector: Peak
Trace Mode: Max Hold
(1) Change center frequency to frequency being measured
(2) Change frequency span to zero.
(3) Measure time duration of one pulse
(4) Repeat test if value varies with different modes of operation

7.6.3 Test Result

The EUT meets the requirements. Please see the datasheets in Appendix A for the
measurement results.
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7.7
7.7.1

7.7.2

7.7.3

Maximum Peak Output Power
Limit (FCC PART 15 Section 15.247(b)(1))

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least
75 non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850
MHz band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band:
0.125 watts.

Limit

Maximum Peak Output Power (Frequency Hopping) < 1 Watt or 30 dBm

Test Procedure

Connect the antenna port of the EUT to the spectrum analyzer via an Attenuator and set the
Spectrum Analyzer as below:

RBW: > 20 dB bandwidth
VBW: >RBW
Detector: Peak

Trace Mode: Max Hold
Span: About 5 times the 20dB Bandwidth

(1) Find Peak, take measurement

For systems with larger bandwidth, channel power may be used.

Test Result

The EUT meets the requirements. Please see the datasheets in Appendix A for the
measurement results.
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7.8 Bandedge
7.8.1 Limit (FCC PART 15 Section 15.247(d))

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, provided the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval, as permitted
under paragraph (b)(3) of this section, the attenuation required under this paragraph shall be
30 dB instead of 20 dB. Attenuation below the general limits specified in Section 15.209(a) is
not required. In addition, radiated emissions which fall in the restricted bands, as defined in
Section 15.205(a), must also comply with the radiated emission limits specified in Section
15.209(a) (see Section 15.205(c)).

Limit

20db Below Fundamental For Frequency Hopping

7.8.2 Test Procedure

(1) Connect the antenna port of the EUT to the spectrum analyzer via an Attenuator, set the
Spectrum Analyzer as below:

RBW: > 1% of the span

VBW: > RBW

Detector: Peak

Trace Mode: Max Hold

Span: Enough to Capture Fundamental and Emissions Outisde of the Authorized Band
(1) Set marker to peak
(2) Set display line to 20db below the marker
(3) Place marker at appropriate band edge.

(4) Place markers at highest emissions beyond the band edges.
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7.8.3 Test Result

The EUT meets the requirements. Please see the datasheets in Appendix A for the
measurement results.
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7.9

7.9.1

7.9.2

Conducted Spurious Emissions

Limit (FCC PART 15 Section 15.247(d))

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, provided the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval, as permitted
under paragraph (b)(3) of this section, the attenuation required under this paragraph shall be
30 dB instead of 20 dB. Attenuation below the general limits specified in Section 15.209(a) is
not required. In addition, radiated emissions which fall in the restricted bands, as defined in
Section 15.205(a), must also comply with the radiated emission limits specified in Section
15.209(a) (see Section 15.205(¢)).

Limit

20db Below Fundamental For Frequency Hopping

Test Procedure

Connect the antenna port of the EUT to the spectrum analyzer via an Attenuator, set the
Spectrum Analyzer as below:

RBW: 100 KHz

VBW: > RBW

Detector: Peak

Trace Mode: Max Hold

Span: From Lowest Frequency of EUT up to the 10™ harmonic of the highest, plot may be
broken up.

(1) Mark fundamental
(2) Set marker to peak
(3) Set display line to appropriate limit

(4) Place markers at 3 highest readings.



FCC Subpart C Report Number: M130227E1  FCC ID: SEF-HDMIDONGLE Page 29 of 31

ETE ELECTRO MAGNETIC TEST, INC.

v 1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

F
—_—

7.9.3 Test Result

The EUT meets the requirements. Please see the datasheets in Appendix A for the
measurement results.
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7.10

7.10.1

7.10.2

Antenna Requirement

Requirement (FCC PART 15 SECTION 15.203,15.247(b)(4))

An intentional radiator shall be designed to ensure that no antenna other than that furnished
by the responsible party shall be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this Section.

(4) The conducted output power limit specified in paragraph (b) of this section is based on the
use of antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph
(c) of this section, if transmitting antennas of directional gain greater than 6 dBi are used, the
conducted output power from the intentional radiator shall be reduced below the stated values
in paragraphs (b)(1), (b)(2), and (b)(3) of this section, as appropriate, by the amount in dB
that the directional gain of the antenna exceeds 6 dBi.

Test Result

The antenna is integrated on the main PCB with no consideration for replacement on the
HDMI Dongle.
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CONCLUSIONS / COMPLIANCE STATEMENT

Based upon the results contained in this report, Electro Magnetic Test, Inc. has determined
that the HDMI Dongle, Model: REV. E4 meets all of the specification limits defined in FCC
Title 47, Part 15, Subpart C.
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Radiated Emissions

EUT: HDMI Dongle Model Name: REV. E4
Test Mode: Bluetooth Test Date: 1/22/13
Test Engineer: George Hsu Measurement: 9 KHz to 30 MHz

The amplitude of spurious emissions from intentional radiators and emissions from unintentional
radiators were attenuated more than 20 dB below the permissible value
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EUT: HDMI Dongle Model Name: REV. E4
Test Mode: Bluetooth Test Date: 1/16/13
Test Engineer: George Hsu Measurement: 30 MHz to 1 GHz
Peak Measurements:
Frequency MaxPeak Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBpV/m) (cm) (deg) (dB) (dB) (dBpV/m)
30.09 359 133 \Y 292 16.7 4.1 40
42.39 42.6 131 \ 257 10.4 -2.6 40
295.05 42.3 100 H 180 15.5 3.7 46
367.98 42.9 133 \% 0 17.3 3.1 46
519.75 42.5 100 \Y 167 20.8 3.5 46
735.84 46 124 \ 180 24.7 0 46
Quasipeak Measurements:
Frequency Quasipeak Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBpV/m) (cm) (deg) (dB) (dB) | (dBuV/m)
30.09 30.4 133 \ 292 16.7 9.6 40
42.39 36.1 131 \Y 257 10.4 3.9 40
295.05 38.1 100 H 180 15.5 7.9 46
367.98 35.5 133 \ 0 17.3 10.5 46
519.75 38.7 100 \Y 167 20.8 7.3 46
735.84 38.8 124 \ 180 24.7 7.2 46
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EUT: HDMI Dongle Model Name: REV. E4

Test Mode: Bluetooth Test Date: 1/16/13

Test Engineer: George Hsu Measurement: 1 GHz to 18 GHz

Peak Measurements:
Frequency MaxPeak Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBpV/m) (cm) (deg) (dB) (dB) (dBpV/m)
6981.735 49.9 100.0 H 160.9 10.5 24.1 74
6982.371 54.8 161.4 H 161.1 10.5 19.2 74
7427.584 47.7 100.0 \% 149.1 11.9 26.3 74
9556.410 48.3 100.0 H 267.7 14.9 25.7 74
9511.611 48.3 100.0 \% 200.5 14.8 25.7 74
12317.000 52.4 100.0 H 174.2 20.2 21.6 74
14237.000 54.2 100.0 H 39.8 21.6 19.8 74
11264.000 51.1 100.0 \ 163.8 18.2 22.9 74
15365.000 55.3 100.0 \% 169.2 23.2 18.7 74
Average Measurements:
Frequency Average Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBpV/m) (cm) (deg) (dB) (dB) | (dBuV/m)

6981.735 43.5 100.0 H 160.9 10.5 10.49 54
6982.371 454 161.4 H 161.1 10.5 8.62 54
7427.584 34.4 100.0 \% 149.1 11.9 19.62 54
9556.410 35 100.0 H 267.7 14.9 19.03 54
9511.611 34.9 100.0 \ 200.5 14.8 19.15 54
12317.000 39.7 100.0 H 174.2 20.2 14.34 54
14237.000 40.6 100.0 H 39.8 21.6 13.37 54
11264.000 37.6 100.0 \ 163.8 18.2 16.44 54
15365.000 41.8 100.0 \% 169.2 23.2 12.18 54

Bluetooth Channel 0, 2402 MHz, 1 Mbps
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EUT: HDMI Dongle Model Name: REV. E4

Test Mode: Bluetooth Test Date: 1/16/13

Test Engineer: George Hsu Measurement: 1 GHz to 18 GHz

Peak Measurements:
Frequency MaxPeak Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBpV/m) (cm) (deg) (dB) (dB) | (dBuV/m)
7434.986667 48.3 110 \Y 123 12.3 25.7 74
8543.066667 47.9 100 \Y 1 13.6 26.1 74
9946.026667 48.5 100 \Y 100 16.2 25.5 74
12062.37333 53.6 100 \Y 89 20.6 20.4 74
12837.06667 52.9 195 \Y 292 21.3 21.1 74
15763.57333 57.8 100 \Y 67 26.3 16.2 74
16537.25333 57.6 158 H 143 25.6 16.4 74
Average Measurements:
Frequency Average Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBpV/m) (cm) (deg) (dB) (dB) | (dBpV/m)

7434.986667 34.7 110 \ 123 12.3 19.3 54
8543.066667 34.6 100 \Y 1 13.6 19.4 54
9946.026667 35.5 100 \ 100 16.2 18.5 54
12062.37333 39.9 100 \Y 89 20.6 14.1 54
12837.06667 40 195 \ 292 21.3 14 54
15763.57333 44.7 100 \Y 67 26.3 9.3 54
16537.25333 44.1 158 H 143 25.6 9.9 54

Bluetooth Channel 0, 2402 MHz, 3 Mbps
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EUT: HDMI Dongle Model Name: REV. E4

Test Mode: Bluetooth Test Date: 1/16/13

Test Engineer: George Hsu Measurement: 1 GHz to 18 GHz
Peak Measurements:
Frequency MaxPeak Height Polarization Azimuth Corr. Margin Limit

(MHz) (dBpV/m) (cm) (deg) (dB) (dB) | (dBuV/m)
1370.192 37.2 100 H 142.6 -3.4 36.8 74
7415.733333 48.4 394 \Y 316 12.3 25.6 74
7424.853333 48.4 223 H 331 12.3 25.6 74
11913.41333 53.2 167 \ 307 20.5 20.8 74
11941.78667 53.9 320 H 67 20.5 20.1 74
16090.37333 57.7 286 H 78 25.8 16.3 74
16099.49333 57.6 146 \ 253 25.8 16.4 74
Average Measurements
Frequency Average Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBpV/m) (cm) (deg) (dB) (dB) | (dBuV/m)
1370.192 24.9 100 H 142.6 3.4 12.22 54

7415.733333 35.1 394 v 316 12.3 18.9 54
7424.853333 35 223 H 331 12.3 19 54
11913.41333 40.3 167 \% 307 20.5 13.7 54
11941.78667 40.2 320 H 67 20.5 13.8 54
16090.37333 442 286 H 78 25.8 9.8 54
16099.49333 44.5 146 v 253 25.8 9.5 54

Bluetooth Channel 19, 2440 MHz, 1 Mbps
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EUT: HDMI Dongle Model Name: REV. E4
Test Mode: Bluetooth Test Date: 1/16/13
Test Engineer: George Hsu Measurement: 1 GHz to 18 GHz
Peak Measurements:
Frequency MaxPeak Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBpV/m) (cm) (deg) (dB) (dB) | (dBuV/m)
7406.106667 48.3 385 H 90 12.3 25.7 74
7407.12 48.3 400 \Y 330 12.3 25.7 74
12981.97333 54.5 389 \Y 117 21.5 19.5 74
12986.53333 533 141 H 102 21.5 20.7 74
15743.81333 57.9 149 H 230 26.2 16.1 74
15801.06667 57.8 200 \Y 336 25.9 16.2 74
Average Measurements:
Frequency Average Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBpV/m) (cm) (deg) (dB) (dB) | (dBuV/m)
7406.106667 35.2 385 H 90 12.3 18.8 54
7407.12 35.1 400 \Y 330 12.3 18.9 54
12981.97333 40.4 389 \Y 117 21.5 13.6 54
12986.53333 40.3 141 H 102 21.5 13.7 54
15743.81333 44.5 149 H 230 26.2 9.5 54
15801.06667 44.6 200 \Y 336 25.9 9.4 54

Bluetooth Channel 19, 2440 MHz, 3 Mbps
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ELECTRO MAGNETIC TEST, INC.

1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

Page A8

EUT: HDMI Dongle Model Name: REV. E4

Test Mode: Bluetooth Test Date: 1/16/13

Test Engineer: George Hsu Measurement: 1 GHz to 18 GHz
Peak Measurements:

Frequency MaxPeak Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBpV/m) (cm) (deg) (dB) (dB) | (dBuV/m)
7188.24 473 300 H 43 12 26.7 74

7196.853333 48.6 400 \Y 119 12.1 254 74

9797.573333 48.9 221 \Y 325 15.8 25.1 74

9809.733333 49 200 H 283 15.8 25 74
13938.56 54.6 371 H 85 22.1 19.4 74
13959.84 54.7 211 \Y 299 223 19.3 74
15738.24 57.7 200 \Y 141 26.1 16.3 74

15762.05333 58.7 200 H 154 26.3 15.3 74

Average Measurements:

Frequency Average Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBpV/m) (cm) (deg) (dB) (dB) | (dBuV/m)
7188.24 34 300 H 43 12 20 54

7196.853333 34.1 400 \Y 119 12.1 19.9 54

9797.573333 354 221 \Y 325 15.8 18.6 54

9809.733333 353 200 H 283 15.8 18.7 54
13938.56 413 371 H 85 22.1 12.7 54
13959.84 41.2 211 \Y 299 22.3 12.8 54
15738.24 44.4 200 \Y 141 26.1 9.6 54

15762.05333 44.8 200 H 154 26.3 9.2 54

Bluetooth Channel 39, 2480 MHz, 1 Mbps
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ELECTRO MAGNETIC TEST, INC.

1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000
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FCC ID: SEF-HDMIDONGLE

Page A9

EUT: HDMI Dongle Model Name: REV. E4

Test Mode: Bluetooth Test Date: 1/16/13

Test Engineer: George Hsu Measurement: 1 GHz to 18 GHz
Peak Measurements:

Frequency MaxPeak Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBpV/m) (cm) (deg) (dB) (dB) (dBpV/m)
7419.28 48.6 324 H 193 12.3 254 74

7437.013333 47.6 353 \Y 0 12.3 26.4 74
9767.68 48.3 119 H 204 15.7 25.7 74

9797.066667 48.6 300 \ 246 15.8 254 74

13561.09333 53.8 363 \ 88 21.8 20.2 74

13571.22667 53.5 282 H 170 21.8 20.5 74

15752.42667 57.9 271 \Y 5 26.3 16.1 74
15786.88 58.5 400 H 0 26.1 15.5 74

Average Measurements:

Frequency Average Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBpV/m) (cm) (deg) (dB) (dB) | (dBuV/m)
7419.28 35.1 324 H 193 12.3 18.9 54

7437.013333 34.8 353 \ 0 12.3 19.2 54
9767.68 354 119 H 204 15.7 18.6 54

9797.066667 354 300 \Y 246 15.8 18.6 54

13561.09333 40.3 363 \Y 88 21.8 13.7 54

13571.22667 40.3 282 H 170 21.8 13.7 54

15752.42667 44.6 271 \ 5 26.3 9.4 54
15786.88 44.7 400 H 0 26.1 9.3 54

Bluetooth Channel 39, 2480 MHz, 3 Mbps
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ESRATE ELECTRO MAGNETIC TEST, INC.

1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

EUT: HDMI Dongle Model Name: REV. E4
Test Mode: Bluetooth Test Date: 1/16/13
Test Engineer: George Hsu Measurement: 18 GHz to 26.5 GHz

The amplitude of spurious emissions from intentional radiators and emissions from unintentional

radiators were attenuated more than 20 dB below the permissible value
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Conducted Emissions
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1. CONDUCTED W TH PRESELECTOR
1.2 CSPR 22 CLASS B CONDUCTED

58 hi ghest Peaks above -50 dB of Limit Line #2
peak criteria = .1 dB

PEAK#  FREQ (MHz) (dBuVv) DELTA
1 3.93 44. 4 -1.6
2 3. 868 44 -2.0
3 4.036 44 -2.0
4 2. 985 43.9 -2.1
5 4.166 43.9 -2.1
6 3.248 43.6 -2.4
7 4.122 43.6 -2.4
8 2. 007 43.4 -2.6
9 3.13 43.3 -2.7

10 3.283 43.3 -2.7
11 4.346 43.3 -2.7
12 3. 807 43.1 -2.9
13 4.277 43.1 -2.9
14 4.755 43.1 -2.9
15 4.705 42.9 -3.1
16 2.028 42.8 -3.2
17 3. 353 42.7 -3.3
18 . 4706 43.1 -3.4
19 2.52 42.6 -3.4
20 4.21 42.6 -3.4
21 4.831 42.6 -3.4
22 2.138 42. 4 -3.6
23 3. 688 42. 4 -3.6
24 3.747 42.3 -3.7
25 3. 163 42.2 -3.8
26 1. 986 42.1 -3.9
27 2. 601 42.1 -3.9
28 2. 656 42 -4.0
29 4. 462 41.9 -4.1
30 2. 742 41.8 -4.2
31 4.558 41.7 -4.3
32 4.51 41.6 -4.4
33 2.56 41.5 -4.5
34 2.801 41.5 -4.5
35 7.779 45.5 -4.5
36 3. 461 41. 4 -4.6
37 . 4233 42.6 -4.7
38 2.05 41.3 -4.7
39 3.214 41.3 -4.7
40 3.611 41.3 -4.7
41 . 4393 42.2 -4.8
42 2. 861 41.2 -4.8
43 10. 57 45.1 -4.9
44 2.48 41 -5.0
45 3. 065 41 -5.0
46 10. 97 45 -5.0
47 2.184 40. 9 -5.1
48 6. 002 44.9 -5.1
49 12. 46 44.8 -5.2
50 2. 082 40.7 -5.3
51 9.215 44.7 -5.3
52 4346 41.8 -5.3
53 . 4463 41.5 -5.4
54 1. 944 40. 6 -5.4
55 . 5068 40.5 -5.5
56 1. 565 40.5 -5.5
57 3. 097 40.5 -5.5
58 1. 844 40. 4 -5.6



1. CONDUCTED W TH PRESELECTOR
1.2 CSPR 22 CLASS B CONDUCTED

Avg Peaks above -50 dB of Limit Line #2
peak criteria = .1 dB

PEAK#  FREQ (MHz) (dBuVv) DELTA
1 4.057 32.3 -13.7
2 4.21 32 -14.0
3 4.277 32 -14.0
4 3. 909 31.6 -14. 4
5 2. 601 31.3 -14.7
6 4. 369 31.2 -14. 8
7 4.68 30. 8 -15. 2
8 4.806 30.7 -15. 3
9 . 4463 31.5 -15.4

10 . 4416 31.5 -15.5
11 3. 266 30.5 -15.5
12 3.318 30.5 -15.5
13 4. 462 30.5 -15.5
14 2.56 30.4 -15.6
15 2. 642 30.4 -15.6
16 2. 699 30. 3 -15.7
17 3.231 30. 3 -15.7
18 3.747 30. 2 -15. 8
19 3. 425 29. 7 -16. 3
20 . 4909 29. 6 -16.5
21 2.028 29. 4 -16. 6
22 3. 649 29. 4 -16. 6
23 2.071 29. 3 -16.7
24 3. 461 29. 3 -16.7
25 2. 506 29. 1 -16.9
26 2. 742 29. 1 -16.9
27 1.975 29 -17.0
28 . 4607 29.5 -17.1
29 2.116 28. 9 -17.1
30 3.592 28. 8 -17.2
31 . 4681 29. 2 -17.3
32 2.415 28. 6 -17.4
33 1.873 28.5 -17.5
34 2.231 28.5 -17.5
35 3.517 28. 4 -17.6
36 2.172 28. 1 -17.9
37 1. 903 28 -18.0
38 2. 953 27.6 -18.4
39 2. 846 27.5 -18.5
40 . 4015 29. 2 -18.6
41 2.441 27.3 -18.7
42 5. 97 31.3 -18.7
43 6. 498 31.3 -18.7
44 . 4057 29 -18.7
45 5. 753 31.1 -18.9
46 5. 258 31 -19.0
47 6.131 31 -19.0
48 6. 362 31 -19.0
49 5. 633 30.9 -19.1
50 3.016 26. 7 -19. 3
51 2. 907 26. 6 -19.4
52 6. 229 30. 6 -19.4
53 5.148 30.5 -19.5
54 2. 352 26. 4 -19. 6
55 2.278 26. 1 -19.9
56 2.327 25. 7 -20. 3
57 5.04 29.5 -20.5
58 . 5287 25. 2 -20.8
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1. CONDUCTED W TH PRESELECTOR
1.2 CSPR 22 CLASS B CONDUCTED

58 hi ghest Peaks above -50 dB of Limit Line #2
peak criteria = .1 dB

PEAK#  FREQ (MHz) (dBuVv) DELTA
1 15.73 46 -4.0
2 4.166 41. 4 -4.6
3 3.93 41.2 -4.8
4 11. 45 45 -5.0
5 15. 4 45 -5.0
6 3. 767 40.9 -5.1
7 4.857 40. 8 -5.2
8 4.323 40.7 -5.3
9 15. 08 44.7 -5.3

10 4.078 40. 6 -5.4
11 3.248 40.5 -5.5
12 3. 868 40.5 -5.5
13 3. 163 40. 2 -5.8
14 4.21 40. 2 -5.8
15 3. 389 40. 1 -5.9
16 4. 255 40. 1 -5.9
17 4.392 40. 1 -5.9
18 9. 768 44 -6.0
19 3.993 39.8 -6.2
20 4.122 39.8 -6.2
21 4.68 39.8 -6.2
22 3. 353 39.7 -6.3
23 4.78 39.7 -6.3
24 9. 167 43.7 -6.3
25 12. 46 43.7 -6.3
26 12. 86 43.7 -6.3
27 9.313 43.5 -6.5
28 13. 42 43.5 -6.5
29 4.51 39.4 -6.6
30 4.909 39.4 -6.6
31 11. 94 43.4 -6.6
32 10. 41 43.2 -6.8
33 13.93 43.2 -6.8
34 2.105 39.1 -6.9
35 4. 462 39.1 -6.9
36 7. 862 43.1 -6.9
37 8. 557 43 -7.0
38 10. 14 43 -7.0
39 16. 41 43 -7.0
40 2.587 38.9 -7.1
41 2. 786 38.9 -7.1
42 3. 425 38.9 -7.1
43 3. 649 38.9 -7.1
44 10. 74 42.9 -7.1
45 11. 15 42.9 -7.1
46 12. 66 42.9 -7.1
47 13.28 42.9 -7.1
48 2. 642 38.8 -7.2
49 13.56 42.8 -7.2
50 2.533 38.7 -7.3
51 4.582 38.7 -7.3
52 9. 614 42.7 -7.3
53 9. 924 42.7 -7.3
54 12. 33 42.7 -7.3
55 13. 14 42.7 -7.3
56 9.513 42.6 -7.4
57 10. 57 42.6 -7.4
58 12.07 42.6 -7.4
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T°R/AET ELECTRO MAGNETIC TEST, INC.
—_—_ A e 1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000
20dB Bandwidth Test Data

Company: | Always Innovating, Inc. Test Date 2/13/13

EUT Name | HDMI Dongle Test Engineer George Hsu

Model: REV. E4

Operating | TX Mode

Mode

Mode Test CH | Frequency (MHz) | 20 dB Bandwidth Limit (KHz) Conclusion
(KHz)
Low 2402 197.115 N/A N/A
Bluetooth )
1 Mbps Middle 2440 188.301 N/A N/A
High 2480 188.301 N/A N/A
Low 2402 184.294 N/A N/A
Bluetooth -
3 Mbps Middle 2440 191.506 N/A N/A

High 2480 185.096 N/A N/A

Test

Equipment:

Please

refer to

section 5.2
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E°RATF ELECTRO MAGNETIC TEST, INC.
— e Y o 1547 Plymouth Street, Mountain View, CA 94043 Tel: (650) 9654000 Fax: (650) 965-3000

Bluetooth Channel 0, 2402 MHz, 1 Mbps

“RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz -42_63 dBm

Ref -10 dBm Att 30 dB SWT 2.5 ms 2.401994391 GHz

-10 ndB [[T1] 29.00 dB

BW 197.115384615 kHz

| o Temp |1 [T1 ndB]

-63.46 dBm

1P 2.401899840 GHz
| _s0 Tem £T1 ndel
£ £ )

-62.56 dBm

N

-40209¢955 GHz

\ﬁ
byt MW WWMW ro

—-100

-110

Center 2.402 GHz 50 kHz/ Span 500 kHz

Bluetooth Channel 19, 2440 MHz, 1 Mbps

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -30.34 dBm
Ref O dBm ATt 20 dB SWT 2.5 ms 2.439996795 GHz
o nde [T11  29.00 dB
BW 1§8.301282051 kHz
| 10 Temp [1 [T1 ndB]
-50.40 dBm
2.439903846 GHz
. Tomple pra ndey
-5(.04 dBm
bl 2.440092147 GHz
| 30 E

~ <]

. ﬂ// ‘\H -
i o

-100

Center 2.44 GHz 50 kHz/ Span 500 kHz
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E°RATF ELECTRO MAGNETIC TEST, INC.
— e Y o 1547 Plymouth Street, Mountain View, CA 94043 Tel: (650) 9654000 Fax: (650) 965-3000

Bluetooth Channel 39, 2480 MHz, 1 Mbps

“RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz -30.50 dBm

Ref 0 dBm Att 20 dB SWT 2.5 ms 2.479995192 GHz

) ndB [[T1] 29.00 dB

BW 1§8.301282051 kHz

--10- Temp |1 [T1 ndB]

-5(.92 dBm

1P 2.479903045 GHz
| 2 Tompl2 FTL nda}

-5(.53 dBm

-480091346 GHz

o
N

A b, o

i MM\N
-850 }
--90:

-100

Center 2.479997596 GHz 50 kHz/ Span 500 kHz

Bluetooth Channel 0, 2402 MHz, 3 Mbps

® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -31.85 dBm
Ref O dBm ATt 20 dB SWT 2.5 ms 2.401995994 GHz
o nde [T11  29.00 dB
BW 1§4.294871795 kHz
| 10 Temp [1 [T1 ndB]
-51.79 dBm
2.401904449 GHz
. Tomple Fra ndey
-52.01 dBm

N

-402089744 GHz

i o, i
\{LVMMWV Ty

-100

Center 2.402 GHz 50 kHz/ Span 500 kHz
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E°RATF ELECTRO MAGNETIC TEST, INC.
— e Y o 1547 Plymouth Street, Mountain View, CA 94043 Tel: (650) 9654000 Fax: (650) 965-3000

Bluetooth Channel 19, 2440 MHz, 3 Mbps

“RBW 100 kHz Marker 1 [T1 ]

“VBW 300 kHz -32.22 dBm

Ref 0 dBm Att 0 dB “SWT 15 ms 2.439997596 GHz

) ndB [[T1] 29.00 dB

BW 191.50641Q256 kHz

--10- Temp |1 [T1 ndB]

-52.78 dBm

1P 2.439901442 GHz
| 2 Tompl2 i nda}

-52.13 dBm

N

-440092949 GHz

/ A o
WM»’“ A 1

- 90

Wity

-100

Center 2.44 GHz 50 kHz/ Span 500 kHz

Bluetooth Channel 39, 2480 MHz, 3 Mbps

® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -30.72 dBm
Ref 0O dBm Att 20 dB SWT 2.5 ms 2.479995192 GHz
o ndB 111 2¢.00 dB
BW 185.096153846 kHz
| 10 Temp [1 [T1 ndB]
-50.68 dBm
1 PK 2.479903045 GHz
VIEW | Lo Tom FFindBl
-5(.81 dBm
1 2.480084141 GHz

B ™
rARmAe

vd 3 e
L W M w\‘w |
s

-100

Center 2.48 GHz 50 kHz/ Span 500 kHz
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E'RAT ELECTRO MAGNETIC TEST, INC.
—_—_ A e 1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000
Carrier Frequency Separation Test Data

Company: | Always Innovating, Inc. Test Date 2/27/13

EUT Name | HDMI Dongle Test Engineer George Hsu

Model: REV. E4 Test Result PASS

Operating | TX Mode

Mode

Mode Test CH | Frequency (MHz) Frequency Limit (KHz) Conclusion
Separation (KHz)
Low 2402 1001.602 >131.410 Pass
Bluetooth ) N
1 Mbps Middle 2440 1000.000 >125.534 Pass
High 2480 1001.602 >125.534 Pass
Low 2402 1001.602 >122.863 Pass
Bluetooth _ _
3 Mbps Middle 2440 998.397 >127.671 Pass

High 2480 1001.602 >123.397 Pass

Test

Equipment:

Please

refer to

section 5.2
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ELECTRO MAGNETIC TEST, INC.

1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

=y
el
=

VIEW

ey
o
=

B

2402 MHz, 1Mbps

“Att 15 dB

“RBW 100 kHz
*VBW 300 kHz
SWT 2.5 ms

Delta 2 [T1 ]
-0.03 dB
-1.001602564 MHz

Markdr 1 [T1]] H‘

=34.57 dBm
2.403001603 GHz

=

PA

PS

6DB

AC

r-100

Center 2.402480769 GHz

500 kHz/

2440 MHz, 1 Mbps

Ref -5 dBm

“Att

15 dB

“RBW 100 kHz
“VBW 300 kHz
SWT 2.5 ms

Span 5 MHz

Delta 2 [T1 ]
-0.00 dB
~1.000000000 MHz

Markdr 1 [T1]] H‘

--10

=32-00 dBm
2.44000

- -20

- -30

<=

+-40

- -50

- -60

--70

.
—

ol

- -90

<

Lwﬁ VVU

~-100

Center 2.439480769 GHz

500 kHz/

Span 5 MHz

000 GHz|(IEM
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S R/EE] ELECTRO MAGNETIC TEST, INC.
— T — 1547 Plymouth Street, Mountain View, CA 94043 Tel: (650) 9654000 Fax: (650) 965-3000
2480 MHz, 1 Mbps
@ “RBW 100 kHz  Delta 2 [T1 ]
“VBW 300 kHz 0.00 dB
Ref -5 dBm “Att 15 dB SWT 2.5 ms -1.001602564 MHz
Markdr 1 [T1]] ‘
L _10 =31-94dBm
2.480003526 GHz [N
Y - -20
VIEW
L 30 L
i
TN
+-60 “ DB
L ]
70 M \}\)11\ MAW m)lﬂu‘1
L 80 | ‘ | Jﬂ ﬁ)i i ﬂ\ﬂ“ m by |
Al Y Paia
+-90
- -100
Center 2.479480769 GHz 500 kHz/ Span 5 MHz
2402 MHz, 3 Mbps
@ “RBW 100 KkHz Delta 2 [T1 ]
“VBW 300 kHz -0.04 dB
Ref -5 dBm “Att 15 dB SWT 2.5 ms -1.001602564 MHz
Markér 1 [T1]] H‘
r-10 =34-62dBm

2.402996795 GHz |

Ty --20
VIEW

=30

Il )
Ml

=
=
= |
 ——
[—
—
=
——
| —=—=
——
——
=
<]
@

i UM
et Al V\MIN w [0y [T
UL e TN W URABL AT )

Center 2.4025 GHz 500 kHz/ Span 5 MHz
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ESRATE ELECTRO MAGNETIC TEST, INC.

1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

2440 MHz, 3 Mbps

“RBW 100 kHz ~ Delta 2 [TL ]
“VBW 300 kHz -0.00 dB
Ref -5 dBm “Att 15 dB SWT 2.5 ms -998.397435899 kHz
Marker 1 [T1|]
r-10 =32-03dBm

2.439996795 GHz

Y 20

--30

| \
M \hl
MF \%Uﬂu | W i |
m | ~ 1 \m AL me

- -100

Center 2.4395 GHz 500 kHz/ Span 5 MHz

2480 MHz, 3 Mbps

@ “RBW 100 kHz Delta 2 [T1 ]
“VBW 300 kHz -0.01 dB
Ref -5 dBm “Att 15 dB SWT 2.5 ms 1.001602564 MHz
Markdr 1 [T1]] H‘
r-10 =31-98—dBm

2.478995192 GHz

=20
. 0 i
. A
o TV ]
MW Pt 1

r-90

o

=100

Center 2.4795 GHz 500 kHz/ Span 5 MHz
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E°RAT ELECTRO MAGNETIC TEST, INC.
—_—_ A e 1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000
Hopping Channel
Company: | Always Innovating, Inc. Test Date 2/27/13
EUT Name | HDMI Dongle Test Engineer George Hsu
Model: REV. E4 Test Result PASS
Operating | TX Mode
Mode
@ *RBW 100 kHz
VBW 300 kHz
Ref O dBm “Att 10 dB SWT 25 ms
o]
——-10
MED |,
--30
{lilt i1
- 'ﬂ UI L

—-90

-100

6DB
AC

Center 2.44175 GHz 8.55 MHz/ Span 85.5 MHz
Limit Test Result Test Result
> 15 Channels 79 Channels PASS
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E°RAT ELECTRO MAGNETIC TEST, INC.
—_—_ A e 1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000
Dwell Time Test Data
Company: | Always Innovating, Inc. Test Date 2/27/13
EUT Name | HDMI Dongle Test Engineer George Hsu
Model: REV. E4 Test Result PASS
Operating | TX Mode, 2402 MHz
Mode
DH Pulse Dwell Time .. .
Mode Mode Duration(ms) © Limit (s) Conclusion
DH1 0.208 0.06656 0.4000 Pass
Bluetooth
1 Mbps DH3 0.240 0.07680 0.4000 Pass
DHS5 0.448 0.14336 0.4000 Pass
DH1 0.496 0.07936 0.4000 Pass
Bluetooth
3 Mbps DH3 0.512 0.08192 0.4000 Pass
DH5 2.322 0.23220 0.4000 Pass
Test
Equipment:
Please
refer to

section 5.2
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E°RATF ELECTRO MAGNETIC TEST, INC.
— e Y o 1547 Plymouth Street, Mountain View, CA 94043 Tel: (650) 9654000 Fax: (650) 965-3000

DH1, 1 Mbps

® RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -75.50 dBm

Ref 0O dBm “Att 20 dB SWT 10 ms 8.397436 ms

o Deltd 2 [T1 ]
.70 dB
--10 -208.33: us |

<
m

=
m|o

6DB

- 90

-100

Center 2.402 GHz 1 ms/

DH3, 1 Mbps

® RBW 1 MHz Delta 2 [T1 ]
“VBW 1 MHz -1.92 dB

Ref 0O dBm “Att 20 dB SWT 10 ms -240.384615 ps

] Markgr 1 [T1]|]
-72.78 dBm
7.27%641 ms

1 PK*
VIEW |

6DB

-100

Center 2.402 GHz 1 ms/
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=°RAF ELECTRO MAGNETIC TEST, INC.
— e Y o 1547 Plymouth Street, Mountain View, CA 94043 Tel: (650) 9654000 Fax: (650) 965-3000

DHS, 1 Mbps

® RBW 1 MHz Delta 2 [T1 ]
“VBW 1 MHz -0.35 dB

Ref -5 dBm “Att 15 dB SWT 10 ms -448.717949 ps

Markgr 1 [T1]|]
| _10 =79T00—dBm
3.493590 ms

“I--20

<
m

=
m|o

—-30

40

—-50:

- -60

—-80°

6DB

—-90:

—-100

Center 2.402 GHz 1 ms/

DH1, 3 Mbps

® RBW 1 MHz Delta 2 [T1 ]
“VBW 1 MHz -1.18 dB

Ref -5 dBm *Att 15 dB SWT 10 ms -496.794872 pus

Markdr 1 [T1]] ”
L 10 =74—57—dBm
4.663462 ms

20

- -30

40

- 50

vt | Siobosanh) thlbliug] gl L]

——-90:

—-100

Center 2.402 GHz 1 ms/
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E°RATF ELECTRO MAGNETIC TEST, INC.
— e Y o 1547 Plymouth Street, Mountain View, CA 94043 Tel: (650) 9654000 Fax: (650) 965-3000

DH3, 3 Mbps

® RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -73.41 dBm
Ref 0 dBm *Att 20 dB SWT 20 ms 11.442308 ms
o Deltg 2 [T1 ]
.43 dB
L 10 512, 513 us
1 pig
20
30
N — ﬂﬂ ~ - - ~
PA
40 ‘
-50-
6DB
| _60. A
UMY AT VR ST Y TR e
80
90
-100
Center 2.402 GHz 2 ms/
DHS5, 3 Mbps
® RBW 1 MHz Delta 2 [T1 ]
“VBW 1 MHz -0.04 dB
Ref 0 dBm “Att 20 dB SWT 20 ms -2.323718 ms
0 Markgr 1 [T1(]
-71.56 dBm
--10 11.95%1 ms
T -
.
30
-40-
-50-
DB
L _60. AC
ot RN
80
-90-
-100

Center 2.402 GHz 2 ms/
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ERAT ELECTRO MAGNETIC TEST, INC.
—_—_ A e 1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000
Maximum Peak Output Power (FHSS)

Company: | Always Innovating, Inc. Test Date 2/27/13

EUT Name | HDMI Dongle Test Engineer George Hsu

Model: REV. E4 Test Result PASS

Operating | TX Mode

Mode

Mode Test CH | Frequency (MHz) Peak Output Limit (dBm) Conclusion
Power (dBm)
Low 2402 -33.52 <30 PASS
Bluetooth )
1 Mbps Middle 2440 -32.52 <30 PASS
High 2480 -32.70 <30 PASS
Low 2402 -33.33 <30 PASS
Bluetooth _
3 Mbps Middle 2440 -32.55 <30 PASS

High 2480 -32.72 <30 PASS

Test

Equipment:

Please

refer to

section 5.2




FCC Subpart C Report Number: M130227E1 FCC ID: SEF-HDMIDONGLE Page A31

=S R/ETE ELECTRO MAGNETIC TEST, INC.

1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

Bluetooth Channel 0, 2402 MHz, 1 Mbps

® “RBW 300 KHz Marker 1 [T1 ]
“VBIW 1 MHz -33.52 dBm

Ref 0O dBm “Att 20 dB *SWT 50 ms 2.401999995 GHz

w/w““ il mm 4

6DB

r-90

-100

Center 2.402 GHz 100 kHz/ Span 1 MHz

Bluetooth Channel 19, 2440 MHz, 1 Mbps

@ *RBW 300 kHz Marker 1 [T1 ]
“VBW 1 MHz -32.52 dBm

Ref O dBm *Att 20 dB *SWT 50 ms 2.440003205 GHz

44 iy

-100

Center 2.44 GHz 100 kHz/ Span 1 MHz
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s R/ETE] ELECTRO MAGNETIC TEST, INC.
— e Y o 1547 Plymouth Street, Mountain View, CA 94043 Tel: (650) 9654000 Fax: (650) 965-3000
Bluetooth Channel 39, 2480 MHz, 1 Mbps
<§%> “RBW 300 kHz Marker 1 [T1 ]
*VBW 1 MHz -32.70 dBm
Ref 0 dBm “Att 20 dB “SWT 50 ms 2.479996795 GHz
0
L-10 LA
1 PK]|
-30 —
I PA
L0 ﬁV“LAJJJJ ‘“L”“”N~MJNww”‘/AA \‘wkdﬁ“*““*MA\kLvJJﬂﬂ\AmhKJAL PS
6DB
-60 AC
-70
-80
| -00
-100
Center 2.478998397 GHz 100 kHz/ Span 1 MHz
Bluetooth Channel 0, 2402 MHz, 3 Mbps
<§%> “RBW 300 kHz Marker 1 [T1 ]
*VBW 1 MHz -33.33 dBm
Ref 0 dBm *Att 20 dB *SWT 50 ms 2.401999995 GHz
0
L-10 LA
1 PK]|
| 30
R MR PA
40 M | M M‘W‘v\m‘ WW s
M My
6DB
-60 AC
L 70
| -80
| -00
-100

Center 2.402 GHz 100 kHz/ Span 1 MHz
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s R/ETE] ELECTRO MAGNETIC TEST, INC.
— T — 1547 Plymouth Street, Mountain View, CA 94043 Tel: (650) 9654000 Fax: (650) 965-3000
Bluetooth Channel 19, 2440 MHz, 3 Mbps
@ “RBW 300 kHz Marker 1 [T1 ]
“VBW 1 MHz -32.55 dBm
Ref 0 dBm “Att 20 dB “SWT 50 ms 2.439991987 GHz
0
| 10 LA
1 PK
-30 1
AR R PA
40 4 “mww T | | Ps
MMMW (]
6DB
-60 AC
-70
-80
| -00
-100
Center 2.44 GHz 100 kHz/ Span 1 MHz
Bluetooth Channel 39, 2480 MHz, 3 Mbps
@ “RBW 300 kHz Marker 1 [T1 ]
“VBW 1 MHz -32.72 dBm
Ref 0 dBm “Att 20 dB “SWT 50 ms 2.479996795 GHz
0
| 10 LA
1 PK]
| 30 —
I PA
s MMM \ PS

6DB

-100
Center 2.478998397 GHz 100 kHz/ Span 1 MHz
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EE ELECTRO MAGNETIC TEST, INC.

1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

Page A34

=\

Bandedge Test Data

Below 2.4Ghz Bluetooth, 1 Mbps

*RBW 1 MHz Marker 3 [T1 ]
*VBW 3 MHz -67.46 dBm
Ref 0 dBm *Att 20 dB *SWT 20 ms 2.351794872 GHz
0 Marker 1 [T1|]
-31.93 dBm
L _10 2.401955128 GHz
Marker 2 [T1|]
-58.64 dBm
L _20 2 400000000 GHz
--30 &
PA
PS
- -40 J \
- -50 T
(D1 -53.11 dBm
2 6DB
r-60 AC
3
WWWWMM A
--80
--90
-100
Center 2.355 GHz 10 MHz/ Span 100 MHz
Frequency Measurement Limit
(MHz) (dBm) (dBm)
2401.955 -31.93 N/A
2400.000 -58.64 -51.93
2351.794 -67.46 -51.93
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E=°RAE ELECTRO MAGNETIC TEST, INC.
—_—_ A e 1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000
Below 2.4Ghz Bluetooth, 3 Mbps
*RBW 1 MHz Marker 3 [T1 ]
“VBW 3 MHz -61.02 dBm
Ref 0 dBm *Att 20 dB *SWT 20 ms 2.396589744 GHz
0 Marker 1 [T1]|]
-33.96 dBm
L_10 2.401955128 GHz
Marker 2 [T1]|]
1 PK -60.93 dBm
VIEW L o0 2 400000000 GHz
Marker 4 [T1 ]
-66.39 dBm
r-30 2344987179 GHZ
PA
ﬂ PS
- -40 /
r-50 /
D1 -53.96 dBm
5 2) 6DB
- -60 v AC
4 "
oo WWMWWWWMWW WWM
r-80
=90
-100
Center 2.353 GHz 10 MHz/ Span 100 MHz
Frequency Measurement Limit
(MHz) (dBm) (dBm)
2401.955 -33.96 N/A
2400.000 -60.93 -53.96
2396.589 -61.02 -53.96
2344.907 -66.39 -53.96
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ELECTRO MAGNETIC TEST, INC.

1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

[y
)
P

VIEW

Above 2.4835 Ghz Bluetooth, 1 Mbps

*RBW 1 MHz Marker 4 [T1 ]
*VBW 3 MHz -66.05 dBm
Ref 0 dBm *Att 20 dB *SWT 20 ms 2.547070513 GHz
0 Marker 1 [T1|]
-32.74 dBm
L _10 2.479961538 GHz
Marker 2 [T1|]
-6(0.12 dBm
L _20 2 483500000 GHz
Marker 3 [T1|]
-59.89 dBm
3730 489538462 GH
PA
PS
40
r 150
D1 -52.74 dBm
2 3 6DB
L ) 4 v AC
% :
v
e~ LA AN ARt A I\ T MNP i
r—70
r-80
r-90
-100

Center 2.528 GHz

Span 100 MHz

10 MHz/
Frequency Measurement Limit
(MH2) (dBm) (dBm)
2479.961 -32.74 N/A
2483.5 -60.12 -52.74
2409.538 -59.89 -52.74
2547.070 -66.05 -52.74
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ELECTRO MAGNETIC TEST, INC.

1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

=
T
P

VIEW

Above 2.4835 Ghz Bluetooth, 1 Mbps

*RBW 1 MHz Marker 4 [T1 ]
*VBW 3 MHz -66.05 dBm
Ref 0 dBm *Att 20 dB *SWT 20 ms 2.547070513 GHz
0 Marker 1 [T1|]
-32.74 dBm
| _10 2.479961538 GHz
Marker 2 [T1|]
-60.12 dBm
L _20 2 483500000 GHz
Marker 3 [T1|]
-59.89 dBm
‘}_30 489538462 GH
PA
PS
40
150
D1 -52.74 dBm
2 3 6DB
L kX v AC
% ’
oo~ WWWWWWMW%
=70
- -80
- -90
-100
Center 2.528 GHz 10 MHz/ Span 100 MHz
Frequency Measurement Limit
(MHz) (dBm) (dBm)
2479.961 -32.74 N/A
2483.5 -60.12 -52.74
2409.538 -59.89 -52.74
2547.070 -66.05 -52.74
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S m/E B ELECTRO MAGNETIC TEST, INC.
— e Y o 1547 Plymouth Street, Mountain View, CA 94043 Tel: (650) 9654000 Fax: (650) 965-3000
Below 2.4 Ghz Bluetooth, 1 Mbps, Hopping
® *RBW 1 MHz Marker 4 [T1 ]
*VBW 3 MHz -65.90 dBm
Ref 0O dBm *Att 20 dB *SWT 20 ms 2.357487179 GHz
0 Markgr 1 [T1]]
-33.95 dBm
10 2.40195%128 GHz
Marker 2 [T1]|]
1 PK -61.71 dBm
VIEW __20 ")_/Ir'\f‘\f‘\f‘\ o000 _CLl
Markgr 3 [T1]]
-6(.69 dBm
—-30 -o97 237069 G
PA
L&
—-40

|

D1 -53.95 dBm }

6DB
- _60 ¥ AC

—-70

—-80

—-90

-100

Center 2.353 GHz 10 MHz/ Span 100 MHz

Frequency Measurement Limit
(MHz) (dBm) (dBm)
2401.955 -33.95 N/A
2400.000 -61.71 -53.95
2397.236 -60.69 -53.95
2357.487 -65.90 -53.95
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E°R/AT ELECTRO MAGNETIC TEST, INC.
— e Y o 1547 Plymouth Street, Mountain View, CA 94043 Tel: (650) 9654000 Fax: (650) 965-3000
Below 2.4 Ghz Bluetooth, 3 Mbps, Hoppping
<é§> *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -33.97 dBm
Ref O dBm “Att 20 dB “SWT 20 ms 2.401955128 GHz
0 Markgr 2 [T1]]
-61.04 dBm
10 2.400000000 GHz
Markgr 3 [T1(]
1 PK -6(0.90 dBm
VIEW __20 O_QOAQ’) Q22 (Ll
--30 -
P’J PA
PS
--40 }
--50 ,
D1 -53.96 dBm
6DB
- _60 3 ZJ AC
rf;gwwvxuJwMﬁndMuﬂMpﬁwquy}MAmﬂuﬁ&dMPvMJAJW“AWNAAWVMVJWV“xA%JVkM&JUANvaﬂwﬂumewwWM&wq
--80
--90
-100
Center 2.353 GHz 10 MHz/ Span 100 MHz

Frequency Measurement Limit
(MHz) (dBm) (dBm)
2401.955 -33.97 N/A
2400.000 -61.04 -53.97
2394.826 -60.90 -53.97
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s R/ETES ELECTRO MAGNETIC TEST, INC.
—_—_ A e 1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000
Above 2.4835 Ghz Bluetooth, 1 Mbps, Hoppping
*RBW 1 MHz Marker 4 [T1 ]
*VBW 3 MHz -65.62 dBm
Ref 0 dBm “Att 20 dB *SWT 20 ms 2.503358975 GHz
0 Marker 1 [T1]]
-32.76 dBm
L _10 2.479000000 GHz
Marker 2 [T1|]
1 PK] -61.61 dBm
VIEW L o0 2 483500000 GHz
Marker 3 [T1|]
-61.20 dBm
L_30 489096154 Gt
PA
PS
r 40
D1 -52.76 dBm
3 6DB
AC
4
WWWMWWM&MMMMWMMWN\L VTNV
r—70
r-80
r-90
-100

Center 2.529 GHz

Span 100 MHz

10 MHz/
Frequency Measurement Limit
(MHz) (dBm) (dBm)
2479.00 -32.76 N/A
2483.500 -61.61 -52.76
2489.896 -61.20 -52.76
2503.358 -65.62 -52.76
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=S R/ETE ELECTRO MAGNETIC TEST, INC.

1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

Page A41

Above 2.4835 Ghz Bluetooth, 3 Mbps, Hoppping

@ *RBW 1 MHz Marker 4 [T1 ]
*VBW 3 MHz -66.23 dBm
Ref O dBm *Att 20 dB *SWT 20 ms 2.543583334 GHz
o] Marker 1 [T1]|]
-32.76 dBm
10 2.479961538 GHz
Markgr 2 [T1]]
-62.10 dBm
VIEW __20 ’)_/IQ’.}EH 000 _CLl
Marker 3 [T1]|]
-6(0 .55 dBm
J'"BC - 4O0O0AITYZL00 0GR
PA
PS
-1+40
—+50
D1 -52.78 dBm
6DB
3
_\ P AC
i L
—-7
—-80
—-90
-100
Center 2.529 GHz 10 MHz/ Span 100 MHz

Frequency Measurement Limit
(MHz) (dBm) (dBm)
2479.961 -32.76 N/A
2483.5 -62.10 -52.76
2485.410 -60.55 -52.76
2543.583 -66.23 -52.76
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ELECTRO MAGNETIC TEST, INC.

1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

Conducted Spurious Emissions: Bluetooth, 2402 MHz, 1 Mbps

“RBW 100 kHz Marker 2 [T1
“VBW 300 kHz -74.59 dBm
Ref 0 dBm “Att 20 dB “SWT 50 ms 20.033333333 MHz
] Marker 1 [T1]]
-6%.45 dBm
L_10 1 7 MHZ (I
1 PK
MED |,
+-30
+-40
50 Bt—=50-17dBm
+-60
_ MM
W \I\J ;
t 7
L 35 A @Lﬂ T IR IN
W A TP ARA DA A A TP AW e
--90
-100
Start 100 kHz 2.99 MHz/ Stop 30 MHz
® “RBW 100 kHz Marker 3 [T1 ]
VBW 300 kHz -70.76 dBm
Ref 0 dBm “Att 20 dB SWT 720 ms 2.623990385 GHz
(o] Markegr 1 [T1(]
-30.17 dBm
--10 2.405048077 GHz |[IEM
Markegr 2 [T1](]
1 PK -71.21 dBm
VIEW | o4 19100480 H
-30
-40
50 U =007 b
-60
2 3
=70
QUSRI NATWWATR [MNTVI ) VA PR ol oo
-80
+-90
-100

Start 30 MHz 297 MHz/ Stop 3 GHz
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E°RATF ELECTRO MAGNETIC TEST, INC.
— e Y o 1547 Plymouth Street, Mountain View, CA 94043 Tel: (650) 9654000 Fax: (650) 965-3000

@ “RBW 100 kHz ~ Marker 3 [T1 ]
VBW 300 kHz -67.78 dBm
Ref 0 dBm Att 20 dB SWT 5.6 s 16.822115385 GHz
0 Markegr 1 [T1(]

-67.06 dBm

L_10 25.594551282 GHz |[lFM
Marker 2 [T1(]
-68.86 dBm

1

M= |, 528044 o

--30

--40

Bt—=50-F7dBm

- -60

Wl ) . kM| M

N
E

B

=

INA v

- -80

--90

-100
Start 3 GHz 2.3 GHz/ Stop 26 GHz

Frequency (MHz) | Measurement (dBm) Limit (dBm)
3.167 -69.45 -50.17
20.033 -74.59 -50.17
1910.048 -71.21 -50.17

2405.048 -30.17 Fundamental
2623.99 -70.76 -50.17
6280.449 -68.86 -50.17
16822.115 -67.78 -50.17
25594.551 -67.06 -50.17
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ELECTRO MAGNETIC TEST, INC.

1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

Bluetooth, 2440 MHz, 1 Mbps

® “RBW 100 kHz Marker 3 [T1 ]
“VBW 300 kHz -65.71 dBm
Ref 0 dBm “Att 20 dB “SWT 50 ms 5.850000000 MHz
] Marker 1 [T1]]
-67.24 dBm
L_10 2879166667 MHz|[IEN
Marker 2 [T1]]
-7%.37 dBm
9085416667 M-
+-30
+-40 '
50 Bt—=50~ dBm
6DE
L _60 AC
1 3
L
[, i
| _s0 AL ok | | I THNY| I
FL A LA TG L gy
--90
-100
Center 15.05 MHz 2.99 MHz/ Span 29.9 MHz
® “RBW 100 KHz Marker 3 [T1 1
“VBW 300 kHz -74.83 dBm
Ref 0 dBm *Att 20 dB SWT 720 ms 2.719182692 GHz
[ Marker 1 [T1|]
-30.33 dBm
L _10 443123000 GHz|[IEM
Marker 2 [T1|]
-7¢.62 dBm
view [ 22932693308 MH
1
--30
- -40 )
50 B+—=56-33—cBm
508
L _60 A
+-70
2 e
Mﬁ,mv\ sl o e, J b et AL Ml A A L a0 LA
t-90
-100

Start 30 MHz 297 MHz/ Stop 3 GHz
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E°RATF ELECTRO MAGNETIC TEST, INC.
— e Y o 1547 Plymouth Street, Mountain View, CA 94043 Tel: (650) 9654000 Fax: (650) 965-3000

@ “RBIW 100 kHz  Marker 3 [T1 ]
“VBW 300 kHz -66.83 dBm
Ref 0 dBm “Att 20 dB SWT 5.6 s 22.461538462 GHz
[ Marker 1 [T1|]
-68.87 dBm
_10 9.266025641 GHz|[IEM
Marker 2 [T1|]
1 PK -67.54 dBm
MAXH | o9 5937500000 GH:
-30
-40
DE—=50-33—dBm
-60
2 3
1 v
| 70 e o 1 " FTY RSP ATV TR NSNS FOL.L v e
b
-80
-90
100
Center 14.5 GHz 2.3 GHz/ Span 23 GHz

Frequency (MHz) | Measurement (dBm) Limit (dBm)
2.897 -67.24 -50.33
5.850 -65.71 -50.33
19.985 -79.37 -50.33
862.932 -76.62 -50.33

2443125 -30.33 Fundamental
2719.182 -74.83 -50.33
9266.025 -68.87 -50.33
15937.5 -67.54 -50.33
22461.538 -66.83 -50.33
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ESR/EE ELECTRO MAGNETIC TEST, INC.

1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

Bluetooth, 2480 MHz, 1 Mbps

® “RBW 100 kHz Marker 2 [T1 ]
“VBW 300 kHz -74.81 dBm
Ref 0 dBm “Att 20 dB “SWT 50 ms 19.985416667 MHz
] Marker 1 [T1]]
-66.31 dBm
L_10 2879166667 MHz|[IEN
| 2o
--30
- -40 '

DT —=50-51 dBm

L _60 A
1
7
L-70 v PM}A\Mﬂ 5
L _s0 Aﬂ““ﬁw " MA TN i I 4L T
M o A A A, Py ety T iAoy Ay
--90
-100
Center 15.05 MHz 2.99 MHz/ Span 29.9 MHz
® “RBW 100 KHz Marker 3 [T1 1
VBW 300 kHz -70.74 dBm
Ref 0 dBm “Att 20 dB SWT 720 ms 2.600192308 GHz
[ Marker 1 [T1|]
-30.51 dBm
L _10 481201923 GHz|[IEM
Marker 2 [T1|]
-71.37 dBm
view [ 149471153846
1
k-30
- -40 )
=-50 UL =oUpL aomnm
508
L 60 A
2 3
+-79
s A AN AA bttt B AP AN s A )
+-80
+-90
-100

Start 30 MHz 297 MHz/ Stop 3 GHz
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E°RATF ELECTRO MAGNETIC TEST, INC.
— e Y o 1547 Plymouth Street, Mountain View, CA 94043 Tel: (650) 9654000 Fax: (650) 965-3000

@ “RBIW 100 kHz  Marker 3 [T1 ]
VBW 300 kHz -67.52 dBm
Ref 0 dBm “Att 20 dB SWT 5.6 s 22.572115385 GHz
0 Marker 1 [T1(]

-6%.92 dBm

L 10 0.519230769 GHz (Il
Marker 2 [T1|]
-67.63 dBm
1744 o

BT —=50-51dBm

s

b W

- A Suret ORTaw " sl 1 bty gk lta, 1,
SUSUTITS  e £

Start 3 GHz 2.3 GHz/ Stop 26 GHz

Frequency (MHz) | Measurement (dBm) Limit (dBm)
2.879 -66.31 -50.51
19.985 -74.81 -50.51

139.471 -71.37 -50.51
2481.201 -30.51 Fundamental
2600.192 -70.74 -50.51
10519.231 -65.92 -50.51
15237.179 -67.63 -50.51
22572.115 -67.52 -50.51
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-
=/E'S ELECTRO MAGNETIC TEST, INC.
— T — 1547 Plymouth Street, Mountain View, CA 94043 Tel: (650) 9654000 Fax: (650) 965-3000
Bluetooth, 2402 MHz, 3 Mbps
® “RBIW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -65.92 dBm
Ref 0 dBm “Att 20 dB “SWT 50 ms 2.687500000 WHz
] Marker 2 [T1]]
-7%.42 dBm
L-10 9985416667 Uz [N
1 PK
MEl |,
- -30
L-a0 -
[~50—I51 —51.7 dBm
| 60 A
1
_70 “U’J)\ /\'Vv/\l\\}w 5
) ST T N I ,
f SR Te T AT
--90
-100
Center 15.05 MHz 2.99 MHz/ Span 29.9 MHz
® “RBW 100 KHz Marker 3 [T1 1
VBW 300 KHz -66.32 dBm
Ref 0 dBm “Att 20 dB SWT 720 ms 1.000961538 GHz
[ Marker 1 [T1|]
-31.77 dém
L 10 405048077 GHz (I8
Marker 2 [T1|]
-6§.55 dBm
vien [l 49 422074922 uu
t-30 L
L _40
(=051 —51.17 dBm
t-60 A
3
2 5
| 0] |
WwwwAlu.l ' | el , | STV AT
L -80
--90
-100

Start 30 MHz 297 MHz/ Stop 3 GHz
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E°RATF ELECTRO MAGNETIC TEST, INC.
— e Y o 1547 Plymouth Street, Mountain View, CA 94043 Tel: (650) 9654000 Fax: (650) 965-3000

@ “RBW 100 kHz Marker 3 [T1 ]
VBW 300 kHz -68.58 dBm
Ref 0 dBm “Att 20 dB ST 5.6 s 12.325320513 GHz
[ Marker 1 [T1|]
-66.47 dBm
| 10 5_520 | A |
Marker 2 [T1|]
-67.30 dBm

el |, 500480769

D1 -51.77 dBm

Center 14.5 GHz 2.3 GHz/ Span 23 GHz

Frequency (MHz) | Measurement (dBm) Limit (dBm)
2.687 -65.92 -51.77
19.985 -79.42 -51.77

239.423 -68.55 -51.77
1000.961 -66.32 -51.77
2405.048 -31.77 Fundamental
12325.32 -68.58 -51.77
25004.808 -67.3 -51.77
25520.833 -66.47 -51.77
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ELECTRO MAGNETIC TEST, INC.

1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

Bluetooth, 2440 MHz, 3 Mbps

@ “RBW 100 kHz Marker 1 [T1 ]

“VBW 300 kHz -66.26 dBm
Ref 0 dBm “Att 20 dB “SWT 50 ms 2.975000000 MHz
[ Markgr 2 [T1|]
-74.52 dBm
--10 9.985416667 MHz||IEM
1 PK
MEl | ,,
-30
- -40
- -50

D1 -52.07 dBm

3
o WUy
T v

=
‘

i ﬁ ot ‘lej*AMAAﬁ/umw\yy

TR A 7
+-90
-100
Center 15.05 MHz 2.99 MHz/ Span 29.9 MHz

® “RBW 100 kHz Marker 3 [T1 ]

“VBW 300 kHz -71.39 dBm
Ref 0 dBm “Att 20 dB SWT 720 ms 2.823894231 GHz
o Markgr 1 [T1(]
-32.07 dBm
L 10 443125000 GHz|(IEM
Marker 2 [T1]|]
~70.98 dBm
MED |, 2000480769 GH
L 30 1
- -40
--50
D1 -52.1 dBm
L 60 A
70 2 3
EVT Y AT [P MWVMWWMWWWMM
--80
--90
-100

Center 1.515 GHz 297 MHz/ Span 2.97 GHz
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E°RATF ELECTRO MAGNETIC TEST, INC.
— e Y o 1547 Plymouth Street, Mountain View, CA 94043 Tel: (650) 9654000 Fax: (650) 965-3000

@ “RBIW 100 kHz  Marker 3 [T1 ]
“VBW 300 kHz -67.77 dBm
Ref 0 dBm “Att 20 dB SWT 5.6 s 24.341346154 GHz
[ Marker 1 [T1|]
-67.71 dBm
10 7.006410256 GHz ||IFMl
Marker 2 [T1|]
i [ -67.80 dBm
MED | ., E6d103 on
-30
-40
--50
—————D1 -52.1 dBm
-60
2 1 3
v v v
AT e kbt Mo bAoA
-80
-90
100
Start 3 GHz 2.3 GHz/ Stop 26 GHz

Frequency (MHz) | Measurement (dBm) Limit (dBm)
2.975 -66.26 -52.07
19.985 -74.52 -52.07

2000.48 -70.98 -52.07
2443.125 -32.07 Fundamental
2823.894 -71.39 -52.07
11477.564 -67.8 -52.07
17006.41 -67.71 -52.07
24341.346 -67.77 -52.07
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ELECTRO MAGNETIC TEST, INC.

1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

Bluetooth, 2480 MHz, 3 Mbps

@ “RBW 100 kHz Marker 3 [T1 ]

“VBW 300 kHz -66.21 dBm
Ref 0 dBm “Att 20 dB “SWT 50 ms 5.897916667 MHz
[ Markgr 1 [T1|]
-66.10 dBm
--10 2.543750000 WHz|IEN
Marker 2 [T1]]
TREK -7%.18 dBm
VIEW PP 9 085416667 MH:
t-30
- -40
==50- DI =007 aBnT
DB
- -60 c
1 )
i 5
~704 1A,
[ Ty 2
v
|- L i ‘ | . _
L AT AT T 9 PR A W M e
t-90
-100
Center 15.05 MHz 2.99 MHz/ Span 29.9 MHz
@ “RBW 100 kHz Marker 3 [T1 ]
VBW 300 kHz -70.76 dBm
Ref 0 dBm “Att 20 dB SWT 720 ms 2.949548077 GHz
] Marker 1 [T1]|]
-30.52 dBm
F-10 2.481201923 GHz
Markgr 2 [T1(]
-72.43 dgn
vie [ 173074923
1
--30
t-40
==50 DT =50~ B
--60 C
3
--70
v
|ty JHRVA RPNV WO YTVCYIN 2 WUSSA W,
+-80
+-90
-100

Start 30 MHz 297 MHz/ Stop 3 GHz
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E°RATF ELECTRO MAGNETIC TEST, INC.
— e Y o 1547 Plymouth Street, Mountain View, CA 94043 Tel: (650) 9654000 Fax: (650) 965-3000

@ “RBIW 100 kHz  Marker 3 [T1 ]
VBW 300 kHz -67.69 dBm
Ref 0 dBm “Att 20 dB SWT 5.6 s 13.615384615 GHz
[ Marker 1 [T1|]
-66.90 dBm
L 10 9.697115385 GHz (Il
Marker 2 [T1|]

67.55 dBm
vicy I 4451924077 Ch

51 —=50~ B

s bt i oot e Aol 1 ol

Start 3 GHz 2.3 GHz/ Stop 26 GHz

Frequency (MHz) | Measurement (dBm) Limit (dBm)
2.544 -66.10 -50.52
5.898 -66.21 -50.52
19.985 -79.18 -50.52
858.173 -72.43 -50.52

2481.201 -30.52 Fundamental
2949.548 -70.76 -50.52
13615.384 -67.69 -50.52
19697.115 -66.9 -50.52
24451.923 -67.55 -50.52




FCC Subpart C Report Number: M130227E1 FCC ID: SEF-HDMIDONGLE

1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

RAF ELECTRO MAGNETIC TEST, INC.

Page B1

APPENDIX B

PHOTOGRAPHS
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“R/AFE ELECTRO MAGNETIC TEST, INC.

—_— T - — 1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

FRONT VIEW

ALWAYS INNOVATING, INC.
HDMI DONGLE
MODEL: REV. E4
FCC PART 15 SUBPART C - RADIATED EMISSIONS

PHOTOGRAPH SHOWING THE EUT CONFIGURATION
FOR MAXIMUM EMISSIONS
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E°RATF ELECTRO MAGNETIC TEST, INC.

2eivas = 1547 Plymouth Street, Mountain View, CA 94043 Tel: (650) 9654000 Fax: (650) 965-3000

REAR VIEW

ALWAYS INNOVATING, INC.
HDMI DONGLE
MODEL: REV. E4
FCC PART 15 SUBPART C - RADIATED EMISSIONS

PHOTOGRAPH SHOWING THE EUT CONFIGURATION
FOR MAXIMUM EMISSIONS
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FRONT VIEW

ALWAYS INNOVATING, INC.
HDMI DONGLE
MODEL: REV. E4
FCC PART 15 SUBPART C - CONDUCTED EMISSIONS

PHOTOGRAPH SHOWING THE EUT CONFIGURATION
FOR MAXIMUM EMISSIONS
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ES°R/AEET ELECTRO MAGNETIC TEST, INC.

2eivas = 1547 Plymouth Street, Mountain View, CA 94043 Tel: (650) 9654000 Fax: (650) 965-3000

REAR VIEW

ALWAYS INNOVATING, INC.
HDMI DONGLE
MODEL: REV. E4
FCC PART 15 SUBPART C - CONDUCTED EMISSIONS

PHOTOGRAPH SHOWING THE EUT CONFIGURATION
FOR MAXIMUM EMISSIONS
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RAF ELECTRO MAGNETIC TEST, INC.
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APPENDIX C

TEST SETUP DIAGRAMS
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=" ELECTRO MAGNETIC TEST, INC.

Page C2

4.3 x 6.1 meter Vertical Conducting Surface

| EUT 40 cm away from

Accessory
LISN

"
X
Wooden Test Bench
1.0 x 1.5 meter
0.8 meter

X = Grounding Rods X ToASr;: ;;:;rreurm

7.6 x 6.1 meter Ground Plane
FIGURE 1 - TABLETOP CONDUCTED EMISSIONS TEST SETUP - SITE “A”

4.3 x 6.1 meter Vertical Conducting Surface

| EUT 40 cm away from
Vertical Conducting Surface

Accessory EUT
LISN LISN

N

X X
EUT
« EUT 310 12 mm Minimum
Dlsfance From Ground Plane

To Spectrum
X = Grounding Rods Analyzer X

A

7.6 x 6.1 meter Ground Plane

FIGURE 1a - FLOORSTANDING CONDUCTED EMISSIONS TEST SETUP — SITE “A”

Vertical Conducting Surface
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ETE ELECTRO MAGNETIC TEST, INC.

v 1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

.
1Y
ssmm ‘
) i

11.7m

F
L J

5.8m

Antenna Mast (1m~4m)
\ 6.1m

3.0m Turn Table 1.5m x 2.4m
Zf Shielded Door

11.7m x 5.8m Metal
ground Plane

FIGURE 3 - LAYOUT OF 5§ METER SEMI-ANECHOIC CHAMBER
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APPENDIX D

MODIFICATIONS TO THE EUT
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R, ELECTRO MAGNETIC TEST, INC.

—_— T - — 1547 Plymouth Street, Mountain View, CA 94043  Tel: (650) 9654000 Fax: (650) 965-3000

MODIFICATIONS TO THE EUT

The modifications listed below were made to the EUT to pass FCC radiated emission specifications.

All the rework described below was implemented during the test in a method that could be
reproduced in all the units by the manufacturer.

Modifications:

1) Bluetooth was set at 80% of maximum power.
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APPENDIX E

ADDITIONAL MODELS COVERED
UNDER THIS REPORT
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“R/AFE ELECTRO MAGNETIC TEST, INC.

Page E2

ADDITIONAL MODELS COVERED
UNDER THIS REPORT

There are no additional models to be covered under this report.



