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TEST REPORT

Test Report No. : GTS20210112014-1-1 JD"J‘;:;; 232
Equipment under Test : WIRELESS MIC
Model /Type : MFMIC
Listed Models : N/A
Applicant : GUANGZHOU PANYU MINFU SPEAKER FACTORY
Address : No.2 Dongsheng Shanheng Rd.,Chadong village,Dalong

Street, Panyu district, Guangzhou, China
Manufacturer : GUANGZHOU PANYU MINFU SPEAKER FACTORY

Address : No.2 Dongsheng Shanheng Rd.,Chadong village,Dalong
Street, Panyu district, Guangzhou, China

Test Result: PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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1 TEST STANDARDS

The tests were performed according to following standards:

FCC Rules Part 15.236: Operation of wireless WIRELESS MICs in the bands 54-72 MHz, 76-88 MHz, 174-

216 MHz, 470-608 MHz and 614-698 MHz.
ANSI C63.10-2013:AmericanNationalStandardforTestingUnlicensedWirelessDevices
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2 SUMMARY

2.1 General Remarks

Page 5 of 23

Date of receipt of test sample Dec. 09, 2020
Testing commenced on Dec. 10, 2020
Testing concluded on Jan. 12, 2021
2.2 Product Description

Product Name: WIRELESS MIC

Model/Type reference:

MEMIC

Power supply:

DC 3V from battery

Hardware version:

MWO02 TX V4.2

Software version:

V1.0

Testing sample ID:

GTS20210112014-1-1-1# (Engineer sample),
(GTS20210112014-1-1-2#(Normal sample)

WIRELESS MIC

Frequency: 202.2MHz
Nominal channel

bandwidth 200KHz
Modulation Type: FM

Antenna type:

PCB Antenna

Antenna gain:

1.0dBi

Note: For more detailed features description, please refer to the manufacturer’s specifications or the User's

Manual.

2.3 Test Sample

The application provides 2 samples to meet requirement.

Sample Number

Description

GTS20210112014-1-1#

Engineer sample — continuous transmit

GTS20210905007-1-2#

Normal sample — Intermittent transmit

2.4 Equipment Under Test

Power supply system utilised

Power supply voltage 0| 230V/ 50 Hz 0| 120V/60Hz
0|12V DC 0|24V DC
@ | Other (specified in blank below)

DC 3.0V from battery
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2.5 Short description of the Equipment under Test (EUT)
This is a WIRELESS MIC.

For more details, refer to the user’'s manual of the EUT.
2.6 EUT operation mode

The EUT has been tested under typical operating condition. The EUT will staying in continuous transmitting
when switch to the specific test frequency.

Operation Frequency:

Channel Frequency (MHz)

1 202.2

2.7 Block Diagram of Test Setup

EUT

Battery
DC 3.0V

2.8 Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended forthe devicefiling to comply with Section 15.236 of the FCC Part 15,
Subpart C Rules.

2.9 Modifications

No modifications were implemented to meet testing criteria.
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3 TEST ENVIRONMENT

3.1 Address of the test laboratory

Shenzhen Global Test Service Co.,Ltd.
No0.7-101 and 8A-104, Building 7 and 8, DCC Cultural and Creative Garden, N0.98, Pingxin North Road,
Shangmugu Community, Pinghu Street, Longgang District, Shenzhen, Guangdong

The 3m-Semi anechoic test site fulfils CISPR 16-1-4 according to ANSI C63.4:2014 and CISPR 16-1-4:2010
SVSWR requirement for radiated emission above 1GHz.

3.2 Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

FCC-Registration No.:165725

Shenzhen Global Test Service Co.,Ltd EMC Laboratory has been registered and fully described in a report
filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is maintained
in our files.

A2LA-Lab Cert. No.: 4758.01

Shenzhen Global Test Service Co.,Ltd. EMC Laboratory has been accredited by A2LA for

technical competence in the field of electrical testing, and proved to be in compliance with ISO/IEC 17025:
2005 General Requirements for the Competence of Testing and Calibration Laboratories and any additional
program requirements in the identified field of testing.

CNAS-Lab Code: L8169

Shenzhen Global Test Service Co.,Ltd. has been assessed and proved to be incompliance with CNAS-CL01
Accreditation Criteria for Testing and CalibrationLaboratories (identical to ISO/IEC 17025: 2005 General
Requirements) for the Competence ofTesting and Calibration Laboratories. Date of Registration: Dec. 11,
2015. Valid time is until Dec. 10, 2024.

3.3 Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 15-35°C

Humidity: 30-60 %

Atmospheric pressure: 950-1050mbar
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3.4 Summary of measurement results
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Test
Specification Test case Test result
clause
§15.236(d) RF Power Output Compliant
§15.236(f)(2) Occupied Bandwidth Compliant
815.236(q) Necessary Bandwidth Compliant
§15.236(q) Spurious emissions Compliant
§15.236(f)(3) Frequency Stability Compliant
§15.207 Conducted Emissions N/A

Remark:
1. The measurement uncertainty is not included in the test result.
2. We tested all test mode and recorded worst case in report

3.5 Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there
may be errors within the calibration limits of the equipment and facilities. The measurement uncertainty was
calculated for all measurements listed in this test report acc. to CISPR 16 - 4 ,Specification for radio
disturbance and immunity measuring apparatus and methods — Part 4: Uncertainty in EMC
Measurements® and is documented in the Shenzhen Global Test Service Co.,Ltd quality system acc. to DIN
EN ISO/IEC 17025. Furthermore, component and process variability of devices similar to that tested may
result in additional deviation. The manufacturer has the sole responsibility of continued compliance of the
device.

Hereafter the best measurement capability for Shenzhen GTS laboratory is reported:

Test Range Measurer_nent Notes
Uncertainty
Radiated Emission 30~1000MHz 4.10 dB (1)
Radiated Emission 1~18GHz 4.32 dB (1)
Radiated Emission 18-40GHz 5.54 dB (1)
Conducted Disturbance 0.15~30MHz 3.12dB (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

3.6 Equipments Used during the Test

Test Equipment Manufacturer Model No. Serial No. Calg);?;ion %?:Egg?en

LISN R&S ENV216 3560.6550.08 2020/09/19 2021/09/18

LISN R&S ESH2-75 893606/008 2020/09/19 2021/09/18

EMI Test Receiver R&S ESPI3 101841-cd 2020/09/19 2021/09/18

EMI Test Receiver R&S ESCI7 101102 2020/09/19 2021/09/18

Spectrum Analyzer Agilent N9020A MY48010425 2020/09/19 2021/09/18

Spectrum Analyzer R&S FSV40 100019 2020/09/19 2021/09/18

Vector Signal Agilent N5181A MY49060502 2020/09/19 2021/09/18

generator

Signal generator Agilent E4421B 3610A01069 2020/09/19 2021/09/18

Climate Chamber ESPEC EL-10KA A20120523 2020/09/19 2021/09/18
Controller EM Electronics Controller EM 1000 N/A N/A N/A

Horn Antenna Schwarzbeck BBHA 9120D 01622 2020/09/19 2021/09/18

Beijing Da Ze
Active Loop Antenna Technology ZN30900C 15006 2020/10/11 2021/10/10
Co.,Ltd.
Bilog Antenna Schwarzbeck VULB9163 000976 2020/05/26 2021/05/25
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Page 9 of 23

Broadband Horn

SCHWARZBECK BBHA 9170 791 2020/09/19 2021/09/18
Antenna
Amplifier Schwarzbeck BBV 9743 #202 2020/09/19 2021/09/18
Amplifier Schwarzbeck BBV9179 9719-025 2020/09/19 2021/09/18
Amplifier EMCI EMCO051845B 980355 2020/09/19 2021/09/18
Temperature/Humidity Gangxing CTH-608 02 2020/09/19 | 2021/09/18
High-Pass Filter K&l 9SHI0- KL142031 2020/09/19 | 2021/09/18
9 2700/X12750-0/0
High-Pass Filter K&l 41H10- KL142032 2020/09/19 | 2021/09/18
9 1375/U12750-0/0
RF Cfebﬁg’e'ow HUBER+SUHNER RG214 REO1 2020/09/19 | 2021/09/18
RF Cfg'ﬁ(:)‘bo"e HUBER+SUHNER RG214 REO2 2020/09/19 | 2021/09/18
RF COMMUNICATION
TEST SET HP 8920B US361412279 | 2019/09/20 2020/09/19
Data acquisition card Agilent U2531A TW53323507 2020/09/19 2021/09/18
Power Sensor Agilent U2021XA MY5365004 2020/09/19 2021/09/18
Test Control Unit Tonscend JS0806-1 178060067 2020/06/19 2021/06/18
Automated filter bank Tonscend JS0806-F 19F8060177 2020/06/19 2021/06/18
EMI Test Software Tonscend JS1120-1 Ver 2.6.8.0518 / /
EMI Test Software Tonscend JS1120-3 Ver 2.5.77.0418 / /
EMI Test Software Tonscend JS32-CE Ver 2.5 / /
EMI Test Software Tonscend JS32-RE Ver 2.5.1.8 / /

Note: The Cal.Interval was one year.
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4 TEST CONDITIONS AND RESULTS

4.1 AC Power Conducted Emission

TEST CONFIGURATION

Vert. reference
plane

/ EMI receiver

oS

oY
LISN / ¥

Reference ground plane

TEST PROCEDURE

1 The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. The EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is placed on
the ground plane as per ANSI C63.10-2013.

2 Support equipment, if needed, was placed as per ANSI C63.10-2013

3 All'I/O cables were positioned to simulate typical actual usage as per ANSI C63.10-2013

4 The EUT received DC12V power from adapter, the adapter received AC120V/60Hzand AC 240V/60Hz
power through a Line Impedance Stabilization Network (LISN) which supplied power source and was
grounded to the ground plane.

5 All support equipments received AC power from a second LISN, if any.

6 The EUT test program was started. Emissions were measured on each current carrying line of the EUT
using a spectrum Analyzer / Receiver connected to the LISN powering the EUT.The LISN has two
monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1
connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1
connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.

7 Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test modes.

8 During the above scans, the emissions were maximized by cable manipulation.

AC Power Conducted Emission Limit

For intentional device,according to § 15.207(a) AC Power Conducted Emission Limits isas following :

Limit (dBuV)
Frequency range (MHz) Ouasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

TESTRESULTS

Not applicable.
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4.2 Maximum Output Power

Limit

The maximum radiated power shall not exceed the following values:

(1) In the bands allocated and assigned for broadcast television and in the 600 MHz service band: 50 mW
EIRP

(2) In the 600 MHz guard band and the 600 MHz duplex gap: 20 mW EIRP.

Test Procedure

1.

EUT was placed on a 1.5 meter high non-conductive stand at a 3 meter test distance from the receive
antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for emission
measurements. The height of receiving antenna is 1.5m. Detected emissions were maximized at each
frequency by rotating the EUT through 360° and adjusting the receiving antenna polarization. The radiated
emission measurements of all test transmit frequencies were measured with peak detector.

A log-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of the EUT.
The log-periodic antenna will be driven by a signal generator and the level will be adjusted till the same
power value on the spectrum analyzer or receiver. The level of the spurious emissions can be calculated
through the level of the signal generator, cable loss, the gain of the substitution antenna and the reading
of the spectrum analyzer or receiver.

The EUT is then put into continuously transmitting mode at its maximum power level during the test.Set
Test Receiver or Spectrum RBW=1MHz,VBW=3MHz, And the maximum value of the receiver should be
recorded as (Pr).

The EUT shall be replaced by a substitution antenna. In the chamber, an substitution antenna for the
frequency band of interest is placed at the reference point of the chamber. An RF Signal source for the
frequency band of interest is connected to the substitution antenna with a cable that has been constructed
to not interfere with the radiation pattern of the antenna. A power (Pwea) is applied to the input of the
substitution antenna, and adjust the level of the signal generator output until the value of the receiver
reach the previously recorded (Pr). The power of signal source (Pwmea) is recorded. The test should be
performed by rotating the test item and adjusting the receiving antenna polarization.

An amplifier may be connected to the Signal Source output port. And the cable should be connect
between the Amplifier and the Substitution Antenna. The cable loss (P«) ,the Substitution Antenna Gain
(Ga) and the Amplifier Gain (Pag) should be recorded after test.

The measurement results are obtained as described below:

Power(EIRP)=Pwmea+Pag - Pci + Ga

This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi) and
known input power.

ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP-2.15dBi..
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Test Configuration

-
=

)
4p

Receiving Antenna

Filter Amplifier

IAAAA

SA Signal
Substitute Generator
Artenna
B J P
= jir |
E Bt ¢y
Receiving Antenna
o 8o =8 T
£ = AL

Test Results

Remark;

The field strength of radiation emission was measured in the following position: EUT stand-up position (Z axis),
lie-down position (X, Y axis). The data show in this report only with the worst case setup. After exploratory
measurement the worst case of Z axis and receiver antenna at vertical polarization was reported.

Test Pmea Pei Ga Antenna Pag EIRP EIRP E%i Polarization
Frequency (dBm) (dB) Gain(dBi) (dB) (dBm) (mw) (mwW)

(MHz)

202.2 -23.04 1.85 8.54 26.87 10.52 11.272 50 \Y

Remark: EIRP=Pyea(dBM) +Pag(dB) -Pa(dB) +G4(dBi)
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4.3 Occupied Bandwidth
Limit
One or more adjacent 25 kHz segments within the assignable frequencies may be combined to form a

channel whose maximum bandwidth shall not exceed 200 kHz. The operating bandwidth shall not exceed 200
kHz.

Test Procedure

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth of the
fundamental frequency was measured by spectrum analyzer with 3 KHz RBW and 10 KHz VBW.

Test Configuration

EUT SPECTRUM
ANALYZER
Test Results
. Frequency 99% OBW Limit
Modulation (MH2) (KHz) (KHz) Result
FM 202.2 63.739 200 Pass

Plots of Occupied Bandwidth

Agilent Spectrum Analyzer - Occupied BW
5 | N | i == 1| ALIGN AUTO 02:51:39 PM Jan0d, 2021

Center Freq 202.200000 MHz Center Freq: 202.200000 MHz Radio Std: None Frequency
()] Trig: Free Run Avg|Hold:>10/10
HIFGain:Lowe | MAtten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
202.200000 MHz

CF Step
20.000 kHz

ICenter 202.2000 MHz
#Res BW 3 kHz VBW 30 kHz

Occupied Bandwidth Total Power 7.38 dBm FreqOffset,
63.739 kHz i

Transmit Freq Error 8.581 kHz OBW Power 99.00 %
x dB Bandwidth 62.58 kHz x dB -20.00 dB

202.2MHz
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4.4 Necessary Bandwidth
LIMIT

Emissions within the band from one megahertz below to one megahertz above the carrier frequency shall
comply with the emission mask in §8.3 of ETSI EN 300 422-1 V1.4.2 (2011-08) as below:

The transmitter output spectrum shall be within the mask defined in figure below where B is the declared
channel bandwidth

dBC
[]

100 4 1 I 1 | | 1
FC- 1Mz FE=1.758 FE-BSZ FC FE+B/2 FC+1.758 FE+AHHz

TEST PROCEDURE

1. With the Low Frequency (LF) audio signal generator set to 500 Hz, the audio input level to the EUT shall

be Adjusted to 8 dB below the limiting threshold (-8dB limit) as declared by the manufacturer.

The corresponding audio output level from the demodulator shall be measured and recorded.

The input impedance of the noise meter shall be sufficiently high to avoid more than 0.1 dB changes in

input level when the meter is switched between input and output.

4. The audio input level shall be increased by 20 dB, i.e. to 12 dB (lim), and the corresponding change in

output level shall be measured.

It shall be checked that the audio output level has increased by <10 dB.

6. If the step 5 is not met, the initial audio input level shall be increased from -8 dB (lim) in 1 dB steps until
the above condition is fulfilled, and the input level recorded in the test report. This level replaces the value
derived from the manufacturer’s declaration and is defined as -8dB (lim).

7. Measure the input level at the transmitter required to give +12 dB (lim) and record the EUT output level
test plots by the spectrum analyzer.

8. The transmitter RF output spectrum shall be measured, using a spectrum analyser with the
following settings:

- centre frequency: fc: Transmitter (Tx) nominal frequency;
- dispersion (Span): fc - 1 MHz to fc + 1 MHz;

- Resolution BandWidth (RBW): 1 kHz;

- Video BandWidth (VBW): 1 kHz;

- detector: Peak hold.

2.
3.

o

TEST CONFIGURATION

-1 EUT+
Attenuators

RF Communication+

Test Equipments

Spectrum Analyzers
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TESTRESULTS

Note:

Bandwidth(B) B/2 0.35B

Manufacturer declare 200 KHz 100KHz 70KHz

Plots of Necessary Bandwidth

Agilent Spectrum Analyzer - Swept SA

Q5 . 15| O | S5+ 3 71 ALIGNAUTO | 01:43:13 PM JanD4, 2021
Avg Type: Log-Pwr TrRacE FIERED Trace/Det
PNO: Far L, Trig:Free Run AvglHold: 121100 T

i
oz i e ]
IFGain:Low Atten: 18 dB Select Tlat:e>

Trace 2

Ref 7.00 dBm
Trace 1Pass
Clear Write

Trace Average

View/Blank o

Trace On

Center 202,200 MHz Span 2.000
#Res BW 1.0 kHz #VBW 1.0 kHz Sweep 2.41s (1001 pts)

202.2MHz
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4.5 Transmitter spurious emissions

Limit

Spurious emissions are emissions outside the frequency range(s) of the equipment. The power of the
spurious emissions shall not exceed the limits of table as below:

State Frequency
47 MHz to 74 MHz Other Frequencies Frequencies above
87,5 MHz to 137 MHz below 1 000 MHz 1000 MHz

174 MHz to 230 MHz
470 MHz to 862 MHz
Operation 4 nW 250 nW 1 W
Standby 2nW 2nW 20 nW

Test Configuration
Effective Radiated Power measurement (30 MHz to 12.75 GHz)

SA Signal
Substitute Generstor

Artenna

P
P

eceiving Antenna

== =0

%

D

Receiving Antenna

Allenuator

TEST PROCEDURE

1. The EUT was placed on a turntable with 1.5m height.

2. The test distance between the receiving antenna and the EUT is 3 meter, while the receiving (test)
antenna is kept at 1.5 meter height.

Set EUT in continuous transmitting with maximum output power at test frequency.
The table was rotated from 0 to 360 degree to search the highest radiated emission.

Repeat step 3 to 4 for each polarization and test channel to find the worst emission level.

S

The results obtained are compared to the limits in order to prove compliance with the requirement.
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TESTRESULTS

The test frequency range from 25MHz to 4GHz and recorded worst at below:

Page 17 of 23

Test mode: Tx (202.2MHz)

Frequency Pol /Ant MeasELljlgerent Limit Margin Result
(MHz) ' (dBm) (dBm) (dB)
404.75 V -47.69 -36 11.69
606.25 V -59.15 -54 5.15
808.50 V -61.15 -54 7.15
1011.25 V -34.08 -30 4.08
1213.20 V -38.78 -30 8.78
_— V _— - _—
404.75 H -47.89 -36 11.89 PASS
606.25 H -59.80 -54 5.80
808.50 H -61.44 -54 7.44
1011.25 H -34.26 -30 4.26
1213.20 H -39.71 -30 9.71
_— H _— _— _
Remark:

1. The test frequency range from 25MHz to 4GHz, RBW/VBW: 100 KHz/300KHz below 1GHz, RBW/VBW:

1000 KHz/3000KHz above 1GHz.
2.  “-*Other emission levels were very low against the limit and not reported.
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4.6 Frequency Stability

Limit

The frequency tolerance of the carrier signal shall be maintained within £0.005% of the operating frequency
over a temperature variation of —20 degrees to +50 degrees C at normal supply voltage, and for a variation in
the primary supply voltage from 85% to 115% of the rated supply voltage at a temperature of 20 degrees C.
Battery operated equipment shall be tested using a new battery.

Test Procedure

a) Frequency stability versus environmental temperature

1. Setup asTest Configuration for frequencies measured at ambient temperature if it is within 15°Cto 25°C.
Otherwise, an environmental chamber set for a temperature of 20 Cshall be used.

2. Turnon EUT and set SA center frequency to the right frequency needs to be measured. Then set SA
RBW to 3 kHz, VBW to 10kHz and frequency span to 500 kHz. Record this frequency to be a reference.

3. Set the temperature of chamber to 50°C. Allow sufficient time (approximately 30 min) for the temperature
of the chamber to stabilize. While maintaining a constant temperature inside the chamber, turn the EUT
on and measure the EUT operating frequency.

4. Repeat step 2 with a 10°Cdecreased per stage until the lowest temperature -20Cis measured, record all
measurement frequencies.

b) Frequency stability versus input voltage

1. Setup asTest Configuration for frequencies measured at ambient temperature if it is within 15°Cto 25°C.
Otherwise, an environmental chamber set for a temperature of 20 Cshall be used. Install new batteries in
the EUT.

2. Set SA center frequency to the right frequency needs to be measured. Then set SA RBW to 3kHz, VBW
to 10kHz and frequency span to 500 kHz. Record this frequency to be a reference.

3. For non hand carried, battery operated device, supply the EUT primary voltage with 85 and 115 percent
of the nominal value and record the frequency.

Test Configuration

Temperature Chamber

Spectrum analyzer EUT

WA

Att.

Variable Power Supply
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Test Results
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Reference Frequency: 202.2MHz

Frequency Frequency

Voltage (V) Temperature ('C) error Tolerance Limit (%) Result
(MHz) (%)

-20 0.00061 0.000301%

-10 0.00074 0.000364%

0 0.00054 0.000267%

10 0.00069 0.000343%

30 20 0.00071 0.000353%
+0.005 PASS

30 0.00073 0.000360%

40 0.00081 0.000399%

50 0.00057 0.000282%

3.45 20 0.00075 0.000371%

2.55 20 0.00058 0.000286%
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5 Test Setup Photos of the EUT
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6 Photos of the EUT
External Photos of EUT
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Internal Photos of EUT
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