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Title  Senior Project Engine

The test results reported in this test report shall refer only to the sample actually tested and shall not refer or be deemed to refer to bulk from which such a sample
may be said to have been obtained.

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client. Intertek's responsibility and liability
are limited to the terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the agreement, for any
loss, expense or damage occasioned by the use of this report. Only the Client is authorized to copy or distribute this report. Any use of the Intertek name or one of
its marks for the sale or advertisement of the tested material, product or service must first be approved in writing by Intertek. The observations and test results
referenced from this report are relevant only to the sample tested. This report by itself does not imply that the material, product, or service is or has ever been under
an Intertek certification program.

For Terms And Conditions of the services, it can be provided upon request.

The evaluation data of the report will be kept for 3 years from the date of issuance.
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Summary of Tests
Test Item Requirement Results
Effective Isotropic Radiated Power FCC Part 74.861(e)(1) Pass
(EIRP)

Spurious radiation FCC Part 74.861(e)(6)(iii) Pass

Modulation characteristics FCC Part 74.861(e)(3) assP
Operating bandwidth FCC Part 74.861(e)(5) Pass
Frequency tolerance FCC Part 74.861(e)(4) Pass
Emission mask FCC Part 74.861(e)(6) Pass
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1. General information

1.1 Identification of the EUT

Product: Wireless Microphone
Model No.: PH-13
Type of Device: Handheld device

Nominal Channel Bandwidth200kHz

Operating Frequency: 192.6MHz

Channel Number: 1 Channel

Rated Power: 3.0Vdc (1.5V AA*2)

Test Date(s): 24 August 2016 to 23 September 2016

Note 1 This report is for the exusive use of Intertek's Client anc

provided pursuant to the agreement between Inteatek its
Client. Intertek's responsibility and liability atenited to the
terms and conditions of the agreement. Intertekiraes nc
liability to any party, other #n to the Client in accordance w
the agreement, for any loss, expense or damageioned by
the use of this report. Only the Client is authedizo permi
copying or distribution of this report and then yrnh its
entirety. Any use of the Intertelame or one of its marks for t
sale or advertisement of the tested material, produ service
must first be approved in writing by Intertek. Toleservation
and test results in this report are relevant oolythe sampl
tested. This report by itselfods not imply that the materi
product, or service is or has ever been under daertérk
certification program.

Note 2 When determining the test conclusion, the Measun
Uncertainty of test has been considered.
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1.2 Additional information about the EUT

The EUT is a Wireless Microphone operating at ttegjdency of 192.6MHz. The EUT is
powered by DC 3V(1.5V AA*2). For morgetail information please refer to the user manual.

Modulation type: FM
Antenna Type: Integral Antenna
Antenna Gain: 0.56 dBi

For electronic filing, the brief circuit descriptios saved with filename: descri.pdf.

1.3 Peripherals equipment

Description Manufacturer Model No.
N/A N/A N/A
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2. Test specifications

2.1 Test standard

The EUT was performed according to the requiremienCC 47 CFR Part 74.861, Subpart
H: 2015, and method of measurement per TIA/EIA-68023010.

The test of radiated measurements according toETAA603-D-2010 had been conducted
and the mean power of emissions in the frequenoy bas all meet limit requirement,
Measurements were made from the lowest radio freyugenerated in the equipment to the
tenth harmonic of the carrier, thus we evaluateB& pass the specified test.

Radiated emissions were invested cover the frequemge from 9KHz to 1000MHz using a
receiver RBW of 10kHz, VBW of 300kHz and the freqag over 1 GHz using a spectrum
analyzer RBW of 1 MHz, VBW of 3MHz, Detector ModePositive Peak for the test.
Substitution measurement shall be performed wghlsstitution antenna. For the test site
with a fixed setup of the measurement antenna(paeproducible positioning of the UUT,
correction values from a verified site calibratgirall be used for the test result.

The EUT setup configurations please refer to thetplof radiated setup photos.pdf.
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2.2 Operation mode

The EUT was supplied by DC 3V (1.5V AA*2), and itagv run in TX mode that was
controlled by ON/OFF switch.

The EUT was transmitted continuously during the. fEise worst case test result was showed
in the report.

Tablefor Parameters of Test Software Setting

During testing, Channel & Power Controlling Softergorovided by the customer was used to
control the operating channel as well as the oufmwer level. The RF output power
selection is for the setting of RF output poweraptpd by the customer and is going to be
fixed on the firmware of the final end product.
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3. Effectivelsotropic Radiated Power (EIRP) M easurement

3.1 Operating environment

Temperature: 25 C
Relative Humidity: 50 %
Atmospheric Pressure: 1023 hPa

3.2 Test setup & procedure
The Diagram below shows the test setup, whichiliged to make these measurements.

DUMMY
MICROPHONE
STANDARD
TRANSMITTER RF POWER
UNDER TEST > TRAT%“;BTER »  METER

The power output was measured on the EUT using@&0 SMA cable connected to Power
Meter and the measurement method refeXN&I/TIA-603-D-2010, clause 2.2.1. Power was
read directly and cable loss correction (0.5dB) added to the reading to obtain power at the
EUT antenna terminals.

3.3 Limit

Operating Frequency (MHz) E.l.LR.P(mW)
174-216 50

3.4 Measured data of Maximum Output Power test results

Frequency | Conduct Outpui Antenna Gain E.LR.P E.LR.P Limit
(MHz) power (dBi) (dBm) (mWw) (mW)
(dBm)
192.6 7.79 0.56 8.35 6.84 50
Result: Pass
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4. Modulation Characteristics Measurement

4.1 Operating environment

Temperature: 25 C
Relative Humidity: 50 %
Atmospheric Pressure 1023 hPa

4.2 Test setup & procedure
The Diagram below shows the test setup, whichiliged to make these measurements.

DUMMY < AUDIO
MICROPHONE GENERATOR

v

STANDARD
TRANSMITTER TEST
UNDER TEST > TR""T%EBTER P RECEIVER

The test procedures referAdISI/TIA-603-D-2010, clause 2.2.3.

4.3 Limit
| Limit: [+ 75kHzZ

4.4 Measured data of Modulation Char acteristicstest results

Rated system deviation: 9kHz, @1000Hz

Input Level -20 -10 0 5 15 20
(dB)
Modulation
300Hz 4.9 kHz 8.2 kHz 8.9 kHz 9.0kHz 11.8 kH%3.3 kHz
1000Hz 5.3 kHz 8.6 kHz 9.1 kHz 90kHz 12.7 kH%6.0 kHz
2000Hz 5.1 kHz 8.5 kHz 9.3 kHz 93kHz 12.0kH%5.7 kHz
3000Hz 5.5 kHz 9.3kHz| 10.2kHz 10.8 kHA4.0 kHz| 16.9 kHz

Maximum Deviation: 16.9kHz
Result: Pass
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5. Operating bandwidth M easurement

5.1 Operating environment

Temperature: 25 C
Relative Humidity: 50 %
Atmospheric Pressure: 1023 hPa

5.2 Test setup & procedure

The Diagram below shows the test setup, whichiliged to make these measurements.

DUMIMY AUDIO
MICROPHONE [% GEMERATOR
STANDARD
TRANSMITTER S SPECTRUM
UNDER TEST > TH‘“-’E%':”JTEH P ANALYVZER

The test procedures referAdISI/TIA-603-D-2010, clause 2.2.11.

5.3 Limit
| Limit: | 200KHz

5.4 Measured data of Operating bandwidth test results

Frequency (MHz) Test Result(KHz) Limit(KHz)
192.603 50.65 200

The test plot is attached as below.
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Spectrum I
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Result: Pass
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6. Spurious Radiation Measurement

6.1 Operating environment

Temperature: 23 T
Relative Humidity: 58 %
Atmospheric Pressure 1023  hPa

6.2 Test setup & procedure

The Diagram below shows the test setup, whichilized to make these measurements.

TRANSMITTER| _ STANDARD SPECTRUM
UNDER TEST | TRANSMITTER ANALYZER
LOAD
TURNTABLE
| STANDARD TEST SITE

e —— e e e e e e e e o ——

The measurement for radiated emission will be durtbe distance of three meters unless the
signal level is too low to measure at that distaircéhe case of the reading under noise floor,
a pre-amplifier is used and/or the test is conduetea closer distance. And then all readings
are extrapolated back to the equivalent three megading using inverse scaling with
distance.

Test procedures refer to ANSI/TIA-603-D-2010, clm@s2.12.

1) Resolution Bandwidth = 10 kHz for spurious enass below 1 GHz, and 1 MHz for
spurious emissions above 1GHz.

2) Video Bandwidth = 300 kHz for spurious emissibetow 1 GHz, and 3 MHz for spurious
emissions above 1 GHz.

3) Sweep Speed slow enough to maintain measuresakiotation.
4) Detector Mode = Positive Peak.
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6.3 Limit

*) On any frequency removed from the operating tiestcy by more than 250 percent of the
authorized bandwidth: at least 43+10Log10 (meapuytower in watts) dB.

To determine the Limit for Spurious Emissions tbkofving method was used:
Maximum output power in Watt: 8.35dBm= 6.84mW

The emission must be reduced by:
43+10*Log(0.00684) = 21.35 dB

Therefore, the Emission Limit equals:
8.35dBm — 21.35dB = -13.0 dBm
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6.4 Radiated spurious emission test data

6.4.1 Measurement results. frequenciesequal to or lessthan 1 GHz

Antenna Frequency Measured Power Corr. Limit Margin
Polarization (MHz) (dBm) (dB) (dBm) (dB)
Vertical 288.990 -31.7 -86.9 -13.0 -18.7
Vertical 385.020 -50.3 -85.7 -13.0 -37.3
Vertical 481.535 -48.2 -78.6 -13.0 -35.2
6.4.2 Measurement results. frequency above 1GHz
Antenna Frequency Measured Power Corr. Limit Margin
Polarization (MHz) (dBm) (dB) (dBm) (dB)
Vertical 1085.500 -42.3 -110.9 -13.0 -29.3
Vertical 1183.360 -45.8 -110.7 -13.0 -32.8
Vertical 1282.000 -49.2 -108.6 -13.0 -36.2

Notes:

The spectrum is measured from 9KHz to th& h&rmonic of the fundamental frequency of
the transmitter using PK detector for test. The sitoase emission are reported however
emission whose levels were not within 20dB of teepective limited were not reported.

Correction values from a verified site calibratiware used for the test result.

Test Result: Pass
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7. Emission Mask Measurement
7.1 Operating environment

Temperature: 23 T
Relative Humidity: 58 %
Atmospheric Pressure 1023  hPa

7.2 Test setup & procedure

The Diagram below shows the test setup, whichiliged to make these measurements.

DM ¢ ALIDIC
MICROPHOME GEMERATOR

v

STANDARD
TRANSMITTER SPECTRUM
UNDER TEST > Tm-TgEgTEH P ANALYZER

Test procedures refer ANSI/TIA-603-D-2010, clause 2.2.11.

7.3 Limit

(1) On any frequency removed from the operatingdesmcy by more than 50 percent up to
and including 100 percent of the authorized bantwialt least 25 dB;

(2) On any frequency removed from the operatingdescy by more than 100 percent up to
and including 250 percent of the authorized bantwialt least 35 dB;
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7.4 Emission Mask Test Plot

Spectrum {%]
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Test Result: Pass
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8. Frequency Tolerance Measurement
8.1 Operating environment

Temperature: -30 to 50C
Relative Humidity: 58%
Atmospheric Pressure 1023hPa

8.2 Test setup & procedure

DUMMY
MICROPHONE

STANDARD
TRANSMITTER RF
UNDER TEST > TRAT%EETER P COUNTER

Test procedures refer to ANSI/TIA-603-D-2010, clause 2.2.2.

8.3 Limit
| Limit: | 0.005% |

8.4 Frequency tolerance Test Data

Test Condition Power Supply | Frequency(MHz)
-30C DC 3.0V 192.60523
-20C DC 3.0V 192.60536
-10C DC 3.0V 192.60531
0C DC 3.0V 192.60514
10C DC 3.0V 192.60524
20C DC 3.0V 192.60530
30C DC 3.0V 192.60522
40C DC 3.0V 192.60534
50C DC 3.0V 192.60532
Max. Frequency Errer 0.00536
Max. Frequency Toleranee 0.0028%
Test Condition('C) Power Supply Frequency(MHz)
20 DC 3.3V 192.60535
20 DC 3.0V 192.60528
20 DC 2.7V 192.60531
Max. Frequency Errer 0.00535
Max. Frequency Toleranee 0.0028%

Test Result: Pass
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Appendix A: Test equipment list
Equipment No. | Equipment Manufacturer Model No. Serial No. Cal. Date Due Date
S7182-02 sitzrower Anritsu ML2496A | 1302005 23-May-2016|  23-May-2017
S7182-02-01 gg'rfseofower Anritsu MA2411B | 1207429 23-May-2016|  23-May-2017
SZ061-12 2":0””'09 ETS 3142E 00166158 9-Sep-2016 9-Sep-20117
ntenna
SZ061-06 Active Loop | p1ocro-Metrics | EM-6876 217 29-Apr-2016 29-Apr-2017
Antenna
SZ061-09 Horn Antenna | ETS 3115 00092346 31-Oct-2015 31-Oct-2016
SZ061-07 Pyramidal Hom| ¢ 3160-09 00083067 29-Mar-201§ 29-Mar-201j7
Antenna
S7185-01 EMI Receiver | R&S ESCI 100547 23-Jan-2016  a&@B2017
SZ056-06 EXA Spectrum | pes FSV40 101101 2-Jul-2016 2-Jul-2017
Analyzer
S7181-04 Preamplifier | Agilent 84498 3008A02474 28-2016 23-Jan-2017
$7188-01 Anechoic ETS RFD-FIA10 | 4107 16-Apr-2016 |  16-Apr-2018
Chamber 0
SZ062-02 RF Cable RADIALL RG 213U - 30-Jun-2016 30-26¢6
SZ062-05 RF Cable RADIALL 2'04'26'5(3“ - 6-Apr-2016 6-Oct-2016
SZ062-12 RF Cable RADIALL 2'04'26'5(3” - 6-Apr-2016 6-Oct-2016
SZ067-21 Notch Filter Micro-Tronics Elllg?-pass - 23-Jan-2016 23-Jan-2017
SZ067-04 Notch Filter Micro-Tronics 5’2RM50702' - 6-Apr-2016 6-Oct-2016
S7185-02 EMI Test R&S ESCI 100692 23-May-2016|  23-May-2017
Receiver
Programmable
SZ016-12 Temperature & | o, MHK-120N | rBo105 23-Jan-2016 23-Jan-2017
Humidity K
Chamber
SZ006-11 g\gufgg"er ApCpOWers AFC-11005G F311040110 23-Mar-2016|  23-Sep-2016
Sz089-03 Audio Analyzerl Audio Precision ATS-1A 45051 23 Jan 2016 23 Jarv201

Expanded uncertainty of radiated emission measurersi#4.9 dB.
Expanded uncertainty of conducted emission measmein +3.6 dB.
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