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ANNOUNCEMENT

e This test report shall not be reproduced in full or partial, without the written approval of UL Japan, Inc.
e The results in this report apply only to the sample tested. (Laboratory was not involved in sampling.)
e This sample tested is in compliance with the limits of the above regulation.
e The test results in this test report are traceable to the national or international standards.
e This test report must not be used by the customer to claim product certification, approval, or
endorsement by the A2LA accreditation body.
e This test report covers Radio technical requirements.
It does not cover administrative issues such as Manual or non-Radio test related Requirements.
(if applicable)
e The all test items in this test report are conducted by UL Japan, Inc. Ise EMC Lab.
e The opinions and the interpretations to the result of the description in this report are outside scopes
where UL Japan, Inc. has been accredited.
e The information provided from the customer for this report is identified in SECTION 1.
e For test report(s) referred in this report, the latest version (including any revisions) is always referred.
REVISION HISTORY
Original Test Report No. 15106908H-B-R1
This report is a revised version of 15106908H-B. 15106908H-B is replaced with this report .
Revision Test Report No. Date Page Revised Contents
- (Original) | 15106908H-B May 31,2024 | -

1

15106908H-B-R1

June 28, 2024

SECTION 4

*The details of Operating mode(s)).

-Deleted the below sentence in the table.

*The isolator of RF filter circuit is consisted of passive component. It does not contain non-linear
component. Therefore the test was performed on lowest, near middle and highest frequency that
was chosen from available frequency band.

SECTION 7

-Corrected the sentence of frequency stability.

[Frequency stability]

The power supply set to 100 % nominal setting, raise EUT operating temperature to 50 deg. C.
Record the frequency of the EUT.

Repeat measurements at each 10 deg. C decrement to -30 deg. C.

EUT power supply was varied between 85 % and 115 % of nominal and the frequency of the EUT
was recorded when temperature is 20 deg. C. The additional test was performed at battery end
point voltage.

=

[Frequency stability]

The power supply set to 100 % nominal setting, raise to the maximum operating temperature of the
EUT.

Record the frequency of the EUT.

Repeat measurements at each 10 deg. C decrement up to minimum operating temperature of EUT.
EUT power supply was 100 % of nominal and the frequency of the EUT was recorded when
temperature is 20 deg. C. The additional test was performed at battery end point voltage.

APPENDIX 1
Modulation Characteristics
Replaced the test data and graph.

Spurious emissions at antenna terminals

-Corrected the text below the table

Limit = mean output power in dBm — (43 + 10lg10(mean output power in W)) dB = -13 dB
N

Limit = mean output power in dBm — (43 + 10log10(mean output power in W)) dB = -13 dBm

Field strength of spurious radiation
-Added Field strength of spurious radiation (Plot data, Worst case).
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4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999




Test Report No. 15106908H-B-R1
Page 3 of 51

Reference: Abbreviations (Including words undescribed in this report)

The American Association for Laboratory

A2LA Acoreditation ICES Interference-Causing Equipment Standard
AC Alternating Current IEC International Electrotechnical Commission
: : Institute of Electrical and Electronics
AFH Adaptive Frequency Hopping IEEE Engineers
AM Amplitude Modulation IF Intermediate Frequency
. International Laboratory Accreditation
Amp, AMP Amplifier ILAC Conference
. . . Innovation, Science and Economic
ANSI American National Standards Institute ISED Development Canada
International Organization for
Ant, ANT Antenna ISO Standardization
AP Access Point JAB Japan Accreditation Board
ASK Amplitude Shift Keying LAN Local Area Network
Laboratory Information Management
Atten., ATT Attenuator LIMS System
AV Average MCS Modulation and Coding Scheme
BPSK Binary Phase-Shift Keying MRA Mutual Recognition Arrangement
BR Bluetooth Basic Rate N/A Not Applicable
National Institute of Standards and
BT Bluetooth NIST Technology
BT LE Bluetooth Low Energy NS No signal detect.
BW BandWidth NSA Normalized Site Attenuation
Cal Int Calibration Interval NVLAP 'F‘,'fg'é’rg?r'\ Voluntary Laboratory Accreditation
CCK Complementary Code Keying OBW Occupied Band Width
Ch., CH Channel OFDM Orthogonal Frequency Division Multiplexing
Comite International Special des Perturbations
CISPR Radioelectriques P/M Power meter
cw Continuous Wave PCB Printed Circuit Board
DBPSK Differential BPSK PER Packet Error Rate
DC Direct Current PHY Physical Layer
D-factor Distance factor PK Peak
DFS Dynamic Frequency Selection PN Pseudo random Noise
DQPSK Differential QPSK PRBS Pseudo-Random Bit Sequence
DSSS Direct Sequence Spread Spectrum PSD Power Spectral Density
EDR Enhanced Data Rate QAM Quadrature Amplitude Modulation
EIiRrF;)‘ Equivalent Isotropically Radiated Power QP Quasi-Peak
EMC ElectroMagnetic Compatibility QPSK Quadri-Phase Shift Keying
EMI ElectroMagnetic Interference RBW Resolution Band Width
EN European Norm RDS Radio Data System
ERP, e.r.p. Effective Radiated Power RE Radio Equipment
EU European Union RF Radio Frequency
EUT Equipment Under Test RMS Root Mean Square
Fac. Factor RSS Radio Standards Specifications
FCC Federal Communications Commission Rx Receiving
FHSS Frequency Hopping Spread Spectrum SA, S/IA Spectrum Analyzer
FM Frequency Modulation SG Signal Generator
Freq. Frequency SVSWR Site-Voltage Standing Wave Ratio
FSK Frequency Shift Keying TR Test Receiver
GFSK Gaussian Frequency-Shift Keying Tx Transmitting
GNSS Global Navigation Satellite System VBW Video BandWidth
GPS Global Positioning System Vert. Vertical
Hori. Horizontal WLAN Wireless LAN
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SECTION 1:

Customer Information

Company Name

Audio-Technica Corporation

Address

2-46-1 Nishi-naruse, Machida, Tokyo 194-8666, Japan

Telephone Number

+81-42-739-9121

Contact Person

Hirohisa Yamamoto

The information provided from the customer is as follows;

- Customer, Description of EUT, Model Number of EUT, FCC ID on the cover and other relevant pages
- Operating/Test Mode(s) (Mode(s)) on all the relevant pages

- SECTION 1: Customer Information

- SECTION 2: Equipment Under Test (EUT) other than the Receipt Date and Test Date

- SECTION 4: Operation of EUT during testing

* The laboratory is exempted from liability of any test results affected from the above information in

SECTION 2 and 4.

SECTION 2:

Equipment Under Test (EUT)

2.1 Identification of EUT

Description

HANDHELD TRANSMITTER

Model Number

ATW-T220cS

Serial Number

Refer to SECTION 4.2

Condition Production prototype
(Not for Sale: This sample is equivalent to mass-produced items.)
Modification No Modification by the test lab
Receipt Date April 1, 2024
Test Date April 10 to 18, 2024
2.2 Product Description

General Specification

Rating

DC 3.0 V (Battery (2 x Alkaline AA Batteries))

Operating temperature

5deg. Cto45deg. C

Radio Specification

Radio type

Transmitter

Modulation type

FM

Necessary bandwidth

110 kHz =2M + 2D
where M: Maximum modulation frequency = 15 kHz
D: Peak deviation = 40 kHz

Declared Channel
Bandwidth (B)

200 kHz

Frequency of operation

508.125 MHz to 526.825 MHz

RF power

10 mW, 30 mW

Antenna gain

0 dBi max

Supplied Voltage Information

This EUT provides the stable voltage constantly to RF Module regardless of input voltage.

Antenna Information

The antenna is not removable from the EUT.

UL Japan, Inc. Ise EMC Lab.
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SECTION 3: Test specification, procedures & results

3.1 Test Specification
Test FCC Part 74
Specification The latest version on the first day of the testing period
Title FCC 47CFR Part74
EXPERIMENTAL RADIO, AUXILIARY, SPECIAL BROADCAST AND OTHER
PROGRAM DISTRIBUTIONAL SERVICES
3.2 Procedures and results
Item Test Specification Worst margin Results Remarks
& Procedure
RF power output FCC: Section 2.1046 See data. Complied |Conducted
FCC: Section 74.861 (e) (1)
Modulation Characteristics FCC: Section 2.1047 See data. Complied |Conducted
FCC: Section 74.861 (e) (3)
Occupied Bandwidth FCC: Section 2.1049 See data. Complied |Conducted
FCC: Section 74.861 (e) (5)
Spurious emissions at antenna| FCC: Section 2.1051 See data. Complied |Conducted
terminals FCC: Section 74.861 (e) (6)
Necessary bandwidth FCC: Section 74.861 (e) (7) See data. Complied |Conducted
EN 300 422-1V 1.4.2 Clause 8.3
Field strength of spurious FCC: Section 2.1053 8.1dB Complied |Radiated
radiation FCC: Section 74.861 (e) (7) 4668.98 MHz,
EN 300 422-1V 1.4.2 Clause 8.4 Horizontal
Frequency stability FCC: Section 2.1055 See data. Complied |Conducted

FCC: Section 74.861 (e) (4)

C63.26: 2015 are also referred.

Note: UL Japan, Inc.’s EMI Work Procedures: Work Instructions-ULID-003591 and Work Instructions-ULID-003593.
* In case any questions arise about test procedure, KDB 206256 D01 Wireless Microphones v02r01 and ANSI

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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3.3 Addition to standard
No addition, exclusion nor deviation has been made from the standard.

3.4 Uncertainty

Measurement uncertainty is not taken into account when stating conformity with a specified requirement.
Note: When margins obtained from test results are less than the measurement uncertainty, the test

results may exceed the limit.

The following uncertainties have been calculated to provide a confidence level of 95 % using a coverage

factor k =2.
Field strength of spurious radiation (EUT height: 1.5 m) Unit Calculated
(Measurement Distance 3 m) Uncertainty (+/-)
25 MHz to 200 MHz dB 6.0
200 MHz to 1000 MHz dB 3.9
1 GHz to 12.75 GHz dB 4.7
Antenna Terminal Conducted tests
Item Unit Calculated
Uncertainty (+/-)
Antenna terminated conducted emission / Power density / Burst power dB 3.47
Adjacent channel power (ACP) dB 2.28
Bandwidth (OBW) % 0.96
Time readout (time span upto 100 msec) % 0.1
Time readout (time span upto 1000 msec) % 0.1
Time readout (time span upto 60 sec) % 0.02
Power measurement (Power meter < 8 GHz) dB 1.46
Power measurement (Call box < 6 GHz) dB 1.69
Frequency readout (Frequency counter) ppm 0.67
Frequency readout (Spectrum analyzer frequency readout function) ppm 2.13
Temperature (constant temperature bath) deg.C 0.69
Humidity (constant temperature bath) %RH 2.98
Modulation characteristics % 6.93
Frequency for mobile ppm 0.08
Contention-based protocol dB 2.26

UL Japan, Inc. Ise EMC Lab.
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35 Test Location

UL Japan, Inc. Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan

Telephone: +81-596-24-8999

*A2LA Certificate Number: 5107.02 / FCC Test Firm Registration Number: 884919
ISED Lab Company Number; 2973C / CAB identifier; JP0002

Test site Width x Depth x Height (m) | Size of reference Other rooms Maximum
ground plane (m) / measurement
horizontal distance
conducting plane

No.1 semi-anechoic 192x11.2x7.7 7.0x6.0 No.1 Power 10m

chamber source room

No.2 semi-anechoic 75x58x5.2 40x4.0 - 3m

chamber

No.3 semi-anechoic 12.0x8.5x5.9 6.8 x5.75 No.3 Preparation | 3 m

chamber room

No.3 shielded room 40x6.0x2.7 N/A - -

No.4 semi-anechoic 12.0x8.5x5.9 6.8 x5.75 No.4 Preparation | 3 m

chamber room

No.4 shielded room 40x6.0x2.7 N/A - -

No.5 semi-anechoic 6.0x6.0x3.9 6.0x6.0 - -

chamber

No.5 measurement 6.4x6.4x3.0 6.4x6.4 - -

room

No.6 shielded room 40x45x27 40x4.5 - -

No.6 measurement 475x54x3.0 4.75x4.15 - -

room

No.7 shielded room 47 x7.5x2.7 47x7.5 - -

No.8 measurement 3.1x50x27 3.1x5.0 - -

room

No.9 measurement 8.8x4.6x2.8 24x24 - -

room

No.10 shielded room | 3.8 x2.8x2.8 3.8x28 - -

No.11 measurement | 4.0x3.4x2.5 N/A - -

room

No.12 measurement | 2.6 x3.4x 2.5 N/A - -

room

Large Chamber 16.9 x 22.1 x10.17 16.9 x 22.1 - 10m

Small Chamber 5.3 x6.69 x 3.59 5.3 x6.69 - -

3.6

Refer to APPENDIX.

Test data, Test instruments, and Test set up

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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SECTION 4: Operation of EUT during testing
4.1 Operating Mode(s)
Mode Remarks*
Transmitting (Tx) -
*Transmitting duty was 100 % on all tests.
*Power of the EUT was set by the software as follows;
Power Setting: 10mW, 30mw
Software: Ver1.0
(Date: 2024.04 01, Storage location: EUT memory)
*This setting of software is the worst case.
Any conditions under the normal use do not exceed the condition of setting.
*The details of Operating mode(s)
Test Item Tested frequency Power setting |[Modulation Remarks
RF power output 508.125 MHz (Low) 10 mw, None -
518.775 MHz (Mid) 30 mW (No modulation)
526.825 MHz (High)
Modulation 518.775 MHz (Mid) *1) 10 mW, See data. -
Characteristics 30 mW
Occupied 508.125 MHz (Low) 10 mW, 1dBYv, -
Bandwidth 518.775 MHz (Mid) 30 mW 2.5 kHz tone *3)
526.825 MHz (High)
Spurious emissions |508.125 MHz (Low) 10 mWw, 1dBYv, -
at antenna 518.775 MHz (Mid) 30 mW 2.5 kHz tone *3)
terminals 526.825 MHz (High)
Necessary 508.125 MHz (Low) 10 mW, See SECTION 8. -
bandwidth 518.775 MHz (Mid) 30 mw
526.825 MHz (High)
Field strength of 508.125 MHz (Low) 30 mW *2) None -
spurious radiation  |518.775 MHz (Mid) (No modulation)
526.825 MHz (High)
Frequency stability [508.125 MHz (Low) 30 mW *2) None -
518.775 MHz (Mid) (No modulation)
526.825 MHz (High)

30 mW setting.

*1) There is no difference in frequency generating method on each frequency. Therefore the test was
performed on Mid channel as a representative.
*2) After the comparison between 10 mW and 30 mW as pre-check, test was performed with worst case

*3) When modulated by a 2.5 kHz tone at an input level 16 dB greater than that necessary to produce
50 percent modulation.

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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4.2 Configuration and peripherals

* Setup was taken into consideration and test data was taken under worse case conditions.

Description of EUT and Support equipment

No. |[ltem Model number |Serial Number Manufacturer Remark

A HANDHELD ATW-T220cS No.9 Audio-Technica EUT
TRANSMITTER Corporation

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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SECTION 5:

Field strenqgth of spurious radiation

Test Procedure

1)

EUT was placed on a platform of nominal size, 0.5 m by 0.5 m, raised 1.5 m above the
conducting ground plane. Test was made with the antenna positioned in both the horizontal and
vertical planes of polarization.

The Radiated Electric Field Strength has been measured in semi anechoic chamber at a
distance of 3 m.

The measuring antenna height was varied between 1 to 4 m and the turn table was rotated a full
revolution in order to obtain the maximum value of the electric field strength.

The measurements were performed for both vertical and horizontal antenna polarization.

Exchanged the EUT to the Substitution Antenna, the measurement was set for the same height
1.5 m as the EUT. The frequency below 1 GHz of the Substitution Antenna was used the Half
wave dipole Antenna, which was tuned the measured frequency in 1).

The frequency above 1 GHz of the Substitution Antenna was used Horn Antenna.

The Substitution Antenna was connected to the Signal Generator, and the polarized
electromagnetic radiation of the Substitution Antenna was matched with the one of the
measuring Antenna, which was set with the Signal Generator to the measured frequency in 1).
Then, we set with the Output power (CW) of the Signal Generator where the measuring
electromagnetic field strength is equal to the measured value in 1) by means of varying the
measuring antenna height between 1 to 4 m to obtain maximum receiving level.

Its Output power of Signal Generator was recorded.

Effective radiated power was calculated by subtracting the cable loss and the attenuator loss
connected between the Signal Generator and the Substitution Antenna from the Output power
of the Signal Generator recorded in 2).

For the usage of the Antenna (Horn Antenna) except for the Half wave dipole Antenna (2.15dBi)
for the Substitution Antenna, the Effective radiated power was calculated by compensating the
finite difference in the Antenna gain of the Half wave dipole Antenna, and Substitution Antenna.

Frequency

25 MHz to 200 MHz

200 MHz to 1 GHz

Above 1 GHz

Antenna Type

Biconical

Logperiodic

Horn

Frequency

25 MHz to 30 MHz

| 30 MHz to 1 GHz

| Above 1 GHz

Instrument used

Spectrum Analyzer

Detector

RMS Average

IF Bandwidth

RBW: 10 kHz
VBW: 30 kHz

RBW: 100 kHz
VBW: 300 kHz

RBW: 1 MHz
VBW: 3 MHz

Test Distance

3m

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Figure 2: Test Setup

[25 MHz to 1 GHZ]

Semi Anechoic Chamber
Attenuator
3m
EUT | 1 Pre Test
o Amplifier Receiver
1.5m 1 mito 4 m (antenna height)
Ground Reference Plane P
[Above 1 GHZz]
Semi Anechoic Chamber ]
| Pre Spectrum
3m A Ampllfler Ana|yzer

A
v

EUT

1 mito 4 m (antenna height)
1.5m

Ground Reference Plane

The carrier level and noise levels were confirmed at each position of X, Y and Z axes of EUT to see the
position of maximum noise, and the test was made at the position that has the maximum noise.

The test results and limit are rounded off to one decimal place, so some differences might be observed.

Measurement range : 25 MHz to 6 GHz
Test data : APPENDIX
Test result : Pass

UL Japan, Inc. Ise EMC Lab.
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SECTION 6: Modulation Characteristics

Deviation versus Audio input level and Audio Frequency
Test Procedure

The frequency deviations were measured when input level and frequency were varied.
It was measured with Spectrum analyzer and signal generator.

Audio input level -80 dBV to 10 dBV, 5 dB step

Audio frequency 40 Hz, 100 Hz, 300 Hz, 500 Hz, 700 Hz, 1 kHz, 2.5kHz, 3 kHz, 5 kHz, 7 kHz,
10 kHz, 18 kHz

Audio Frequency Response
Test Procedure

The audio input level was measured when frequency deviation indicates 50% modulation which
measured with Test receiver and Audio Analyzer.

Audio frequency 40 Hz, 100 Hz, 300 Hz, 500 Hz, 700 Hz, 1 kHz, 2.5kHz, 3 kHz, 5 kHz, 7 kHz,
10 kHz, 18 kHz

The test results and limit are rounded off to one decimal place, so some differences might be observed.

Test data : APPENDIX
Test result : Pass

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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SECTION 7:

Antenna Terminal Tests

Test Procedure

The tests were made with below setting connected to the antenna port.

measurement

Test Span RBW VBW Sweep | Detector | Trace Instrument used
time
RF power output - - - Auto Average - Power Meter
(Sensor: 50 MHz BW)

Occupied Bandwidth | Enough width to display | 1 to 5% Three times| Auto Peak *1) Max Hold *1) | Spectrum Analyzer

emission skirts of Occupied| of RBW

bandwidth

Spurious emissions at| 9 kHz to 150 kHz 200 Hz 620 Hz Auto Peak Max Hold Spectrum Analyzer
antenna terminals *2) | 150 kHz to 30 MHz 10 kHz 30 kHz

30 MHz to 1 GHz 100 kHz 300 kHz

Above 1 GHz 1 MHz 3 MHz
Side band spectrum | 550 kHz 3 kHz 10 kHz

Frequency stability

Frequency Counter

*1) The measurement was performed with Peak and Max Hold since the modulation method was FM.
*2) In the frequency range below 30MHz, RBW was narrowed to separate the noise contents.
Then, wide-band noise near the limit was checked separately, however the noise was low enough as shown in the chart.
(9 kHz - 150 kHz: RBW = 200 Hz, 150 kHz - 30 MHz: RBW = 9.1 kHz).

[Frequency stability]
The power supply set to 100 % nominal setting, raise to the maximum operating temperature of the EUT.
Record the frequency of the EUT.
Repeat measurements at each 10 deg. C decrement up to minimum operating temperature of EUT.

EUT power at 100 % of nominal and the frequency of the EUT was recorded when temperature is 20 deg. C.

The additional test was performed at battery end point voltage.

The test results and limit are rounded off to two decimals place, so some differences might be observed.

Test data
Test result

: APPENDIX

. Pass

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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SECTION 8: Necessary bandwidth

The tests were made with below setting connected to the antenna port.

[For Analog Modulation Device]
In accordance with section 8.3 of ETSI EN 300 422-1, a weighted noise source through a weighting
filter based on ITU-R Recommendation BS.559-2 was applied to the audio input of transmitter.
The transmitter RF output spectrums were measured at each channel using a receiving antenna and

a spectrum analyzer with settings specified in the section 8.3.1 of ETSI EN 300 422-1.The input level
of both white noise and filter to EUT was 2 dBV according to the following result.

Difference of
lim-8dB lim lim+12dB Demosiulation Whitf—} noise +Filter
level lim-8dB input level
and lim+12dB
EUT inputlevel -18 dBV -10 dBV 2 dBV 2 dBV
Demodulation level 2.9 dBV - 10.4 dBV 75dB<10dB

"lim" means "audio limiting threshold" declared by manufacturer.

Test data : APPENDIX
Test result : Pass

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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APPENDIX 1: Test data

RF Output Power

Test place Ise EMC Lab. No.6 Measurement Room
Date April 12, 2024
Temperature / Humidity 24 deg. C /49 % RH
Engineer Shousei Hamaguchi
Mode Tx
Power | Channel Freq. Reading | Cable Atten. Ant Result Limit Margin Remarks
Setting Average Loss Loss Gain [Conducted] [Conducted]
[MHz] | [dBm] [dB] [dB] [dB] [dBm] | [mw] [mW] [dB]
Low |508.125 | -10.52 0.39 19.88 0.00 9.75 9.44 250 14.23
10 mW Mid 518.775 | -10.61 0.40 19.88 0.00 9.67 9.27 250 14.31
High |[526.825 | -10.79 0.40 19.88 0.00 9.49 8.89 250 14.49
Low 508.125 -5.79 0.39 19.88 0.00 14.48 28.05 250 9.50
30 mW Mid 518.775 -5.79 0.40 19.88 0.00 14.49 28.12 250 9.49
High 526.825 -5.90 0.40 19.88 0.00 14.38 27.42 250 9.60

Calculation formula: Result = Reading + Cable Loss + Atten. Loss

UL Japan, Inc. Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Test place
Date

Temperature / Humidity

Modulation Characteristics

[Deviation versus Audio input level and Audio Frequency]

Ise EMC Lab. No.6 Measurement Room
April 10, 2024

23 deg.C/47 % RH

Engineer Shousei Hamaguchi
Mode Tx 518.775 MHz, 10 mW
AF Level AF Frequency [Hz] / Peak Deviation [kHz] Limit
[dBV] 40 100 300 500 700 1000] 2500 3000] 5000) 7000 10000| 18000| [kHz]
-80| 1.477] 1.677] 1.757] 1.796] 1.836] 1.916] 1.956| 2.036[ 2.116] 2.116] 2.076] 1.757 75
-75| 1.637] 1.876] 2.036] 2.076] 2.156] 2.116] 2.275| 2.355[ 2.515] 2.635| 2.635| 2.196 75
-70] 1.836] 2.236| 2.395| 2.395| 2.435] 2.475] 2.635| 2.755[ 3.074| 3.353] 3.393| 2.794 75
-65| 2.275| 2.635| 2.755| 2.794| 2.794| 2.874| 3.194| 3.234| 3.753| 4.152] 4.511| 3.832 75
-60] 2.715| 3.234| 3.313] 3.313| 3.353] 3.393] 3.753| 3.992 4.671] 5.349| 5.988| 5.469 75
-55| 3.353| 3.952| 4.032] 4.072| 4.112] 4.152] 4.671| 4.910f 5.908| 6.866| 7.824| 7.745 75
-50] 4.112] 4.910| 5.030] 5.030f 5.110] 5.110] 5.828| 6.387| 7.545] 8.862] 10.299| 10.739 75
-45| 5.190| 6.228| 6.267| 6.347| 6.347| 6.467| 7.425| 7.824| 9.701] 11.497] 13.573| 14.651 75
-40] 6.707| 7.984| 8.024] 8.104| 8.144|] 8.263] 9.581| 10.100| 12.735| 15.050] 17.804| 19.601 75
-35| 8.782| 10.539] 10.619] 10.579| 10.699| 10.818] 12.535| 13.373| 16.766] 19.920]| 23.513| 26.227 75
-30| 11.417| 13.812] 13.693]| 13.693| 13.892| 14.132] 16.327| 17.365| 21.916| 26.148] 30.978| 34.451 75
-25| 14.731| 17.924| 17.804] 17.924| 18.004| 18.323| 21.397| 22.754| 28.782| 34.251| 37.605| 39.082 75
-20| 19.202| 23.513| 23.393| 23.393| 23.593| 24.032| 28.223| 29.940( 36.567| 37.525| 39.641| 40.878 75
-15| 26.866| 32.455| 32.016] 31.936| 32.016] 32.455| 36.447| 36.766| 37.525| 38.882| 40.878| 41.716 75
-10| 32.415| 39.201| 37.844| 37.405| 37.086| 37.086| 37.205| 37.325( 37.844| 40.239| 41.637| 42.275 75
-5] 34.132] 39.641| 38.363| 37.605] 37.405| 37.325| 37.325| 37.405] 38.044| 40.359| 41.637| 42.355 75
0| 35.409| 40.160| 38.683| 37.844| 37.525| 37.325] 37.205| 37.325| 38.044| 40.479| 41.716] 42.355 75
5| 36.447| 42.156| 39.401| 38.363| 37.844| 37.605| 37.405| 37.405| 38.243| 40.559| 41.716| 42.355 75
10| 42.036] 45.309| 39.960| 38.483| 37.924| 37.724| 36.886| 37.006| 38.243| 40.878] 42.036| 42.475 75
AUDIO INPUT LEVEL [dBV]
-80 -70 -60 -50 -40 -30 -20 -10 0 10
100
——40Hz
—o—100Hz
T ——300Hz
=3
z —4—500Hz
)
10 700Hz
2
N —#—1000Hz
<¥( 2500Hz
o
—8—3000Hz
——5000Hz

UL Japan, Inc. Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Test place
Date

Temperature / Humidity

Modulation Characteristics

[Deviation versus Audio input level and Audio Frequency]

Ise EMC Lab. No.6 Measurement Room
April 10, 2024

23 deg.C/47 % RH

Engineer Shousei Hamaguchi
Mode Tx 518.775 MHz, 30 mW
AF Level AF Frequency [Hz] / Peak Deviation [kHz] Limit
[dBV] 40 100 300 500 700 1000 2500| 3000/ 5000| 7000 10000| 18000 [kHZz]
-80[ 1.517] 1.637| 1.796] 1.876] 1.916] 1.876] 1.996] 2.076| 2.156] 2.156[ 2.076] 1.836 75
-75| 1.677] 1.956] 2.116] 2.076] 2.116] 2.156] 2.275] 2.395| 2.635| 2.635| 2.715| 2.156 75
-70] 1.956| 2.236] 2.355] 2.395] 2.435] 2.435] 2.675] 2.715] 3.034| 3.313| 3.433| 2.794 75
-65| 2.156] 2.675| 2.794| 2.794| 2.834| 2.834| 3.114| 3.273| 3.753| 4.232[ 4.511] 3.832 75
-60[ 2.715| 3.273| 3.313| 3.353] 3.393| 3.393| 3.792| 3.952| 4.671| 5.389| 5.988| 5.509 75
-55| 3.313] 3.952| 4.112| 4.072] 4.112] 4.152| 4.631] 4.910| 5.908| 6.906 7.864| 7.784 75
-50| 4.152] 4.990| 4.990| 5.070] 5.070] 5.110| 5.828| 6.188| 7.545| 8.822| 10.259| 10.739 75
-45| 5.230] 6.267| 6.267| 6.307| 6.347| 6.467| 7.465| 7.864| 9.701| 11.457| 13.493| 14.651 75
-40| 6.667] 7.984| 8.024| 8.024| 8.104] 8.263| 9.501] 10.060| 12.655| 15.050] 17.804| 19.601 75
-35| 8.822| 10.619| 10.619| 10.619| 10.619| 10.778| 12.535| 13.253| 16.647| 19.800{ 23.513] 26.148 75
-30| 11.377] 13.812| 13.693| 13.693| 13.812| 14.012| 16.327| 17.285| 21.717| 26.028| 30.858| 34.371 75
-25| 14.651| 17.924| 17.804| 17.924| 17.924] 18.243] 21.397] 22.635| 28.543| 34.251| 37.605| 39.002 75
-20| 19.281] 23.593| 23.393| 23.393| 23.593| 23.912| 28.024| 29.940| 36.447| 37.525| 39.641| 40.878 75
-15| 26.866] 32.455| 32.016| 32.016] 32.016| 32.335| 36.447| 36.766| 37.405| 38.882| 40.878| 41.716 75
-10[ 32.575] 39.201| 37.924| 37.285| 37.205| 37.006| 37.205| 37.285| 37.924| 40.239| 41.637| 42.275 75
-5| 34.251| 39.720] 38.483| 37.724| 37.405] 37.285| 37.086| 37.285| 38.044| 40.359| 41.637[ 42.355 75
0| 35.409| 40.160| 38.683| 37.844| 37.525| 37.285| 37.205| 37.405| 38.164| 40.479| 41.716| 42.355 75
5| 36.687| 42.475| 39.521] 38.363| 37.844| 37.724| 37.525| 37.525| 38.164| 40.559| 41.716| 42.355 75
10] 41.956] 45.309] 39.840| 38.363] 37.924| 37.605| 36.766] 37.006| 38.243| 40.878| 42.036] 42.475 75
AUDIO INPUT LEVEL [dBV]
-80 -70 -60 -50 -40 -30 -20 -10 0 10
100
——40Hz
—A —o—100Hz
T —=—300Hz
=3
z —4&—500Hz
o
2 10 700Hz
2
B ——1000Hz
é 2500Hz
o
< —8—3000Hz
s ——5000Hz

UL Japan, Inc. Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Modulation Characteristics
[Audio Frequency Response]

Test place Ise EMC Lab. No.6 Measurement Room
Date April 10, 2024

Temperature / Humidity 23 deg. C/47 % RH

Engineer Shousei Hamaguchi

Mode Tx 518.775 MHz

[Power Setting: High]

AF Frequency AF Level AF Response
[Hz] [mV] [dB] AUDIO FREQUENCY [Hz]
40 15.51 -4.38 10 100 1000 10000 100000
70 10.56 -1.04 30
100 10.18 -0.72 _
300 10.04 060 | @
500 10.02 -0.58 I 5 g
700 9.84 043 | 210
1000 9.37 0.00 S
2000 7.63 178l | @ ° —
3000 5.94 3.96 @
5000 3.68 8.12 o0
7000 2.54 11.34 g
10000 1.87 14.00 T 20
15000 1.72 14.72
18000 1.88 13.95 -0
Calculation formula:
AF Response = 20 * log(AF Level of 1kHz / AF level)
[Power Setting: Low]
AF Frequency AF Level AF Response
[Hz] [mV] [dB] AUDIO FREQUENCY [Hz]
40 15.48 -4.36 10 100 1000 10000 100000
70 10.56 -1.04 30
100 10.18 0.72 _
300 10.04 060 | @
500 10.02 -0.58 I 5
700 9.84 043 | 210
1000 9.37 0.00 S
2000 7.59 183 | @ O~
3000 5.93 3.97 &
5000 3.68 8.12 o0
7000 2.54 11.34 g
10000 1.87 14.00 T 20
15000 1.71 14.77
18000 1.88 13.95 -30

Calculation formula:
AF Response = 20 * log(AF Level of 1kHz / AF level)

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Test place
Date

Temperature/ Humidity

Occupied Bandwidth

Ise EMC Lab. No.6 Measurement Room

April 11, 2024

21deg.C/48 % RH

Engineer Shousei Hamaguchi
Mode Tx
Power Channel Freq. 99% Occupied Limit Margin
Setting Bandwidth
[MHZ] [kHZ] [kHZ] [kHZ]
Low 508.125 87.8910 200 112.1090
10 mW Mid 518.775 81.7892 200 118.2108
High 526.825 76.8406 200 123.1594
Low 508.125 87.8323 200 112.1677
30 mW Mid 539.000 81.7478 200 118.2522
High 526.825 76.8260 200 123.1740

UL Japan, Inc. Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Test place
Date

Temperature/ Humidity

Occupied Bandwidth

Ise EMC Lab. No.6 Measurement Room
April 11, 2024
21 deg.C/48 % RH

Engineer Shousei Hamaguchi
Mode Tx
Power setting: 10 mW
508.125 MHz 518.775 MHz
e Agilent R T e Agilent R T
Ref 16 dBm Atten 28 dB Ref 16 dBm Atten 28 dB
#Peak #Peak
Lag Log
16 16
4B/ 4B/
b3 £ <
=Y . £ &
LgAv | LgAv ‘
ML 32 \ ML s2 \ N
Center 508,125 @9 MHz Span 388 kHz Center 518,775 @0 MHz Span 388 kHz
#Res BH 2 kHz #WBH 6.2 kHz Sweep 71.52 ms (1201 pis) #Res BH 2 kHz #WBH 6.2 kHz Sweep 71.52 ms (1201 pis)
Occupied Bandvidth Occ BW i Pur  99.00 ¢ | Occupied Bandwidth Occ BH % PHr  99.06 1
87.8918 kHz ®x dB -20.00 dB 81.7892 kHz ®x dB -20.00 dB

Transmit Freq Error  -1.161 kHz Transmit Freq Error  -1.230 kHz

® dB Banduidth 92.198 kHz ® dB Banduidth 86.101 kHz

526.825 MHz

¥ Agilent R T
Ref 18 dBm Atten 20 dB
#Peak
Log
18

4B/

Rd <
S .

LgRv

Ml 32

Center 526.825 B8 MHz Span 388 kHz

#Res BH 2 kHz #WBH 6.2 kHz Sweep 71.52 ms (12061 pts)

Occupied Bandwidth Occ BH % Pur  99.00 %

76.8406 kHz x dB -20.60 dB
Transmit Freq Error  -1.176 kHz
% dB Bandwidth §1.196 kHz

UL Japan, Inc. Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Occupied Bandwidth

Test place Ise EMC Lab. No.6 Measurement Room
Date April 11, 2024
Temperature/ Humidity 21 deg.C/48 % RH
Engineer Shousei Hamaguchi
Mode Tx
Power setting: 30 mW
508.125 MHz 518.775 MHz
3 Agilent R T 3 Agilent R T
Ref 16 dBm Atten 20 dB Ref 16 dBm Atten 20 dB
#Peak #Peak
Log Log
18 18
4B/ 4B/
¢ £ <
> < > <
Lgfv ‘ Lgfv
|
ML S ML S |
Center 508,125 @@ MHz Span 308 kHz Center 518.775 @@ MHz Span 308 kHz
#Res BH 2 kHz #WBH 6.2 kHz Sweep 71.52 ms (12061 pts) #Res BH 2 kHz #WBH 6.2 kHz Sweep 71.52 ms (12061 pts)
Occupied Bandwidth Occ BH ¥ Pur  99.60 1 Occupied Bandwidth Occ BH % Pur 9.0 7
87.8323 kHz ®x dB -20.00 dB B81.7478 kHz ®x dB -20.00 dB
Transmit Freq Error  -719.247 Hz Transmit Freq Error  -1.082 kHz
% dB Bandwidth 92.124 kHz % dB Bandwidth 86.856 kHz
526.825 MHz
= Agilent R T
Ref 18 dBm Atten 20 dB
#Peak
Log
18
dB/ -
3
5
LgRv
Ml 52
Center 526.825 66 MHz Span 360 kHz
#Res BH 2 kHz #WBH 6.2 kHz Sweep 71.52 ms (1261 pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥
76.8268 kHz x dB -20.60 dB
Transmit Freq Error  -1.631 kHz
% dB Bandwidth 81.135 kHz

UL Japan, Inc. Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999




Test Report No. 15106908H-B-R1

Page 23 of 51

Test place
Date

Temperature/ Humidity

Spurious emissions at antenna terminals

Ise EMC Lab. No.6 Measurement Room

April 11, 2024

21deg.C/48 % RH

Engineer Shousei Hamaguchi
Mode Tx
Power | Channel | Tested Reading Cable Atten. Result Limit Margin
Setting Freq. Freq. Level Loss Loss
[MHZ] [MHZ] [dBm] [dB] [dB] [dBm] [dBm] [dB]
10 mW Low 508.125| 0.129749 -96.85 0.03 19.86 -76.96 -13 63.96
0.303 -89.77 0.04 19.86 -69.87 -13 56.87
129.63 -82.04 0.20 19.87 -61.97 -13 48.97
451.875 -81.23 0.37 19.88 -60.98 -13 47.98
630.5 -81.75 0.44 19.88 -61.43 -13 48.43
2600.25 -70.91 1.00 20.00 -49.91 -13 36.91
5081.25 -66.53 1.39 20.04 -45.10 -13 32.10
8129.5 -65.97 2.77 20.03 -43.17 -13 30.17
Mid 518.775| 0.129766 -97.32 0.03 19.86 -77.43 -13 64.43
0.15 -89.72 0.03 19.86 -69.83 -13 56.83
284.61 -82.41 0.30 19.88 -62.23 -13 49.23
454.5 -81.44 0.37 19.88 -61.19 -13 48.19
615.05 -82.24 0.44 19.88 -61.92 -13 48.92
2941 -70.23 1.04 20.01 -49.18 -13 36.18
5187.75 -66.46 1.44 20.04 -44.98 -13 31.98
7782 -65.61 2.49 20.03 -43.09 -13 30.09
High 526.825| 0.129714 -97.56 0.03 19.86 -77.67 -13 64.67
0.15 -90.21 0.03 19.86 -70.32 -13 57.32
142.39 -82.04 0.21 19.87 -61.96 -13 48.96
437.475 -82.74 0.37 19.88 -62.49 -13 49.49
604.1 -81.84 0.43 19.88 -61.53 -13 48.53
2981.75 -70.43 1.05 20.01 -49.37 -13 36.37
47415 -65.97 1.30 20.04 -44.63 -13 31.63
7903 -64.31 2.63 20.03 -41.65 -13 28.65
30 mW Low 508.125| 0.129784 -96.11 0.03 19.86 -76.22 -13 63.22
0.34 -90.94 0.04 19.86 -71.04 -13 58.04
144.01 -81.93 0.21 19.87 -61.85 -13 48.85
435.75 -81.65 0.37 19.88 -61.40 -13 48.40
619.4 -81.69 0.44 19.88 -61.37 -13 48.37
2955.5 -71.04 1.05 20.01 -49.98 -13 36.98
5081.625 -64.63 1.39 20.04 -43.20 -13 30.20
7114 -61.27 2.09 20.02 -39.16 -13 26.16
Mid 518.775| 0.129731 -96.73 0.03 19.86 -76.84 -13 63.84
0.225 -91.08 0.03 19.86 -71.19 -13 58.19
294.74 -82.35 0.31 19.88 -62.16 -13 49.16
474.225 -80.88 0.38 19.88 -60.62 -13 47.62
743 -82.23 0.47 19.88 -61.88 -13 48.88
2970.25 -70.45 1.05 20.01 -49.39 -13 36.39
5187.375 -63.32 1.44 20.04 -41.84 -13 28.84
7262 -63.53 2.12 20.02 -41.39 -13 28.39
High 526.825| 0.129731 -96.14 0.03 19.86 -76.25 -13 63.25
0.15 -89.11 0.03 19.86 -69.22 -13 56.22
151.33 -82.75 0.22 19.87 -62.66 -13 49.66
514.0875 -80.60 0.40 19.88 -60.32 -13 47.32
615.9 -81.30 0.44 19.88 -60.98 -13 47.98
2917.5 -70.57 1.04 20.01 -49.52 -13 36.52
5268.75 -65.56 1.48 20.04 -44.04 -13 31.04
7375 -65.45 2.14 20.02 -43.29 -13 30.29

Calculation formula:
Result = Reading + Cable Loss + Attenuator Loss

Limit = mean output power in dBm — (43 + 10log10(mean output power in W)) dB = -13 dBm

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999

UL Japan, Inc. Ise EMC Lab.




Test Report No. 15106908H-B-R1
Page 24 of 51

Spurious emissions at antenna terminals

Test place Ise EMC Lab. No.6 Measurement Room
Date April 11, 2024
Temperature/ Humidity 21 deg.C/48 % RH
Engineer Shousei Hamaguchi
Mode Tx 508.125 MHz, 10 mW
9 kHz - 150 kHz 150 kHz - 30 MHz
¥ Agilent R T ¥ Agilent R T
Mkrl 129.749 kHz Mkrl 383 kHz
Ref -50 dBm #Atten 10 dB -96.85 dBm Ref -50 dBm #Atten 10 dB -89.77 dBm
#Peak #Peak
Lag Log
18 18
dB/ DC Coupled dB/ DC Coupled
1
53
Lo [P i ol A
Ml 52
53 FS
£
FTun
Swp
Start 9.000 kHz o Stop 150,686 kHz Start 156 kHz Stop 30,600 MHz
#Res BH 206 Hz #UBH 628 Hz Sweep 2.279 5 (8001 pts) #Res BH 16 kHz #UBH 38 kHz Sweep 285.3 ms (8001 pis)
30 MHz - 300 MHz 300 MHz - 600 MHz
¥ Agilent R T ¥ Agilent R T
Mkrl 129.63 MHz Mkrl 508.837 5 MHz
Ref @ dBm #Atten 10 dB -82.04 dBm Ref @ dBm #Atten 10 dB -10.21 dBm
#Peak #Peak T
Log Log
14 14
dB/ dB/
2
Lyfv Lofv | " p e
Ml $2 M1 $2
53 FS Start 380.008 8 MHz Stop 600606 § MHz
#Res BH 100 kHz #JBH 306 kHz Sweep 28.8 ms (8001 pts)
£ Markar  Trace Type ¥ Axic Anplitude
ETun B 1 (1> Freq 588.867 5 MHz -18.21 dBn
S 2 (1) Frag 451.875 @ MHz -81.23 dBn
Start 30,00 MHz Stop 300.00 MHz
#Res BH 100 kHz #YBH 300 kHz Sweep 26.13 ms (3001 prs)

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Spurious emissions at antenna terminals

Test place Ise EMC Lab. No.6 Measurement Room
Date April 11, 2024
Temperature/ Humidity 21 deg.C/48 % RH
Engineer Shousei Hamaguchi
Mode Tx 508.125 MHz, 10 mW
600 MHz - 1 GHz 1 GHz -3 GHz
¥ Agilent R T ¥ Agilent
Mkrl 638.58 MHz Mkrl 2.688 25 GHz
Ref @ dBm #Atten 10 dB -81.75 dBm Ref @ dBm #Atten 10 dB -70.91 dBm
#Peak #Peak
Log Log
18 18
4B/ dB/
Lyhv LyAv
Ml 52 Ml 52
53 F3 53 F3
£0f £0f: mmww
FTun . Flun presdinsdattn e s syt
Swp I Swp
Start 608.00 MHz | ‘ | S|tnu 1.808 90 GHz Start 1.060 80 GHz Stop 3.808 89 GHz

#Res BH 100 kHz #UBH 308 kHz

Sweep 38.4 ms (3001 pis) #Res BH 1 MHz #YBH 3 MHz

Sweep 3.733 ms (8001 pis)

3 GHz - 6 GHz 6 GHz - 10 GHz
¥ Agilent R T ¥ Agilent R T
Mkrl 5.881 258 GHz Mkrl 8129 5 GHz
Ref @ dBm #Atten 10 dB -66.53 dBm Ref @ dBm #Atten 10 dB -65.97 dBm
#Peak #Peak
Log Log
1a 1a
dB/ dB/
LgAv LgAv
Ml $2 Ml $2
53 FS %I 53 FS
A e s LT VT ORI P Y e
FTun FTun
Swp Swp
Stare 3,308 000 Gz Siop 6000 088 GRz | Start 6.008 B GHz Stop 10.600 0 GR:

#Res BH 1 MHz #VBH 3 MHz

Sweep 5.333 ms (3001 prs) #Res BH 1 MHz #YBH 3 MHz

Sweep B.933 ms (3001 prs)

UL Japan, Inc. Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999




Test Report No. 15106908H-B-R1
Page 26 of 51

Spurious emissions at antenna terminals

Test place Ise EMC Lab. No.6 Measurement Room
Date April 11, 2024
Temperature/ Humidity 21 deg.C/48 % RH
Engineer Shousei Hamaguchi
Mode Tx 518.775 MHz, 10 mW
9 kHz - 150 kHz 150 kHz - 30 MHz
¥ Agilent ¥ Agilent R T
Mkrl 129.766 kHz Mkrl 158 kHz
Ref -50 dBm #Atten 10 dB -97.32 dBm Ref -50 dBm #Atten 10 dB -89.72 dBm
#Peak #Peak
Log Log
18 18
dB/ DC Coupled dB/ DC Coupled
% LagAv
Ml 52
WWWW WW 53 F3
£07
FTun
Swp

Start 9.000 kHz " Stop 150,608 kHz

Start 138 kHz

Stop 30898 MHz

#Res BH 206 Hz #UBH 628 Hz Sweep 2.279 5 (8001 pts) #Res BH 10 kHz #UBH 38 kHz Sweep 285.3 ms (8001 pis)
30 MHz - 300 MHz 300 MHz - 600 MHz
¥ Agilent R T ¥ Agilent R T
Mkrl 284.61 MHz Mkrl 518.775 8 MHz
Ref @ dBm #Atten 10 dB -82.41 dBm Ref @ dBm #Atten 10 dB -10.239 dBm
#Peak #Peak 1
Log Log
1a 1a
dB/ dB/
2
LgAv Lafv 2 i
Ml $2 M1 $2
53 FS Start 380.008 8 MHz Stop 600606 § MHz
#Res BH 100 kHz #JBH 306 kHz Sweep 28.8 ms (8001 pts)
£ Markar  Trace Type ¥ Axic Anplitude
FTun 1 1y Freq 518.775 8 MHz -18.28 dBn
Sup & 2z [eH] Freq 454,500 8 MHz -81.44 dBn
PRV VS A A SO WP SRROP BN W T 8
Start 30,00 MHz Stop 300.00 MHz

#Res BH 100 kHz #YBH 300 kHz Sweep 26.13 ms (3001 prs)

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Spurious emissions at antenna terminals

Test place Ise EMC Lab. No.6 Measurement Room
Date April 11, 2024
Temperature/ Humidity 21 deg.C/48 % RH
Engineer Shousei Hamaguchi
Mode Tx 518.775 MHz, 10 mW
600 MHz - 1 GHz 1 GHz -3 GHz
¥ Agilent R T ¥ Agilent
Mkrl 61565 MHz Mkrl 2,941 B8 GHz
Ref @ dBm #Atten 10 dB -82.24 dBm Ref @ dBm #Atten 10 dB -70.23 dBm
#Peak #Peak
Lag Log
18 18
4B/ dB/
Lyhv LyAv
Ml 52 Ml 52
53 F3 53 F3
s
£(hx: £(F: ik IFRRTRIIPY SR SEYFF ST R
Fn | P (el o mptiiosdsrburasata
Sup Swp
st skttt eyt
Start 608.00 MHz Stop 1.608 89 GHz Start 1.060 80 GHz Stop 3.808 89 GHz
#Res BH 100 kHz #YBH 300 kHz Sweep 38.4 ms (3001 pis) #Res BH 1 MHz #YBH 3 MHz Sweep 3.733 ms (8001 pis)
3 GHz - 6 GHz 6 GHz - 10 GHz

¥ Agilent R T ¥ Agilent R T

Ml 5.187 750 GHz Mirl 7.782 6 GHz
Ref @ dBm #Atten 10 dB -66.46 dBm Ref @ dBm #Atten 10 dB -65.61 dBm
#Peak #Peak
Log Log
1a 1a
dB/ dB/
Lyfv Lyfv
Ml $2 Ml $2
53 FS 1 53 FS :

‘ i

A o T TR Y TR R £
FTun FTun
Sup Swp
Start 3.000 OO GHz Stop 6000 809 GHz Start 6.000 B GHz Stop 18608 § GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 5.333 ms (3001 prs) #Res BH 1 MHz #YBH 3 MHz Sweep B.933 ms (3001 prs)

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999




Test Report No. 15106908H-B-R1
Page 28 of 51

Test place
Date

Temperature/ Humidity

Spurious emissions at antenna terminals

Ise EMC Lab. No.6 Measurement Room

April 11, 2024
21deg.C/48 % RH

Engineer Shousei Hamaguchi
Mode Tx 526.825 MHz, 10 mW
9 kHz - 150 kHz 150 kHz - 30 MHz
¥ Agilent ¥ Agilent R T
Mkrl 129.714 kHz Mkrl 158 kHz
Ref -50 dBm #Atten 10 dB -97.56 dBm Ref -50 dBm #Atten 10 dB -90.21 dBm
#Peak #Peak
Loy Loy
18 18
dB/ DC Coupled dB/ DC Coupled

Lyhv LyAv
Ml s2 Ml 52
53 FC 53 F3
£0f2 £0f
<50k FTun
FFT Snp

Start 9.008 kHz

Stop 150,686 kHz Start 156 kHz

Stop 30898 MHz

#Res BH 206 Hz #UBH 628 Hz Sweep 2.279 5 (8001 pts) #Res BH 10 kHz #UBH 38 kHz Sweep 285.3 ms (8001 pis)
30 MHz - 300 MHz 300 MHz - 600 MHz
¥ Agilent R T ¥ Agilent R T
Mkrl 142.39 MHz Mkrl 526.880 8 MHz
Ref @ dBm #Atten 10 dB -82.04 dBm Ref @ dBm #Atten 10 dB -10.43 dBm
#Peak #Peak 1
Log Log
1a 1a
dB/ dB/
LgAw LgAw — i— ;
Ml $2 M1 $2
53 FS Start 380.008 8 MHz Stop 600606 § MHz
#Res BH 100 kHz #JBH 306 kHz Sweep 28.8 ms (8001 pts)
£ Markar  Trace Type ¥ Axic Anplitude
FTun B 1 1y Freq 526.508 8 MHz -18.43 dBn
Sup 2z [eH] Freq 437.475 @ MHz -82.74 dBn
MMMWM i e
Start 30,00 MHz Stop 300.00 MHz

#Res BH 180 kHz

#UBH 308 kHz

Sweep 26.13 ms (3001 prs)

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Test place
Date

Temperature/ Humidity

Spurious emissions at antenna terminals

Ise EMC Lab. No.6 Measurement Room

April 11, 2024
21deg.C/48 % RH

Engineer Shousei Hamaguchi
Mode Tx 526.825 MHz, 10 mW
600 MHz - 1 GHz 1GHz -3 GHz

¥ Agilent R ¥ Agilent

Mkrl 604.18 MHz Mkrl 2,981 75 GHz
Ref @ dBm #Atten 10 dB -81.84 dBm Ref @ dBm #Atten 10 dB -70.43 dBm
#Peak #Peak
Log Log
18 18
4B/ dB/
Lyhv LyAv
Ml 52 Ml 52
53 F3 53 F3

1

£0f 2 £0f 2 Lot ik oL
Fun | B e T
Swp Swp
Start 608.00 MHz Stop 1.608 89 GHz Start 1.060 80 GHz Stop 3.808 89 GHz

#Res BH 100 kHz #YBH 300 kHz Sweep 38.4 ms (3001 pis) #Res BH 1 MHz #YBH 3 MHz Sweep 3.733 ms (8001 pis)
3 GHz - 6 GHz 6 GHz - 10 GHz
¥ Agilent R T ¥ Agilent R T
Mkrl 4.741 588 GHz Mkrl 7.983 & GHz
Ref @ dBm #Atten 10 dB -65.97 dBm Ref @ dBm #Atten 10 dB -64.31 dBm
#Peak #Peak
Log Log
14 14
dB/ dB/
Lyfv Lyfv
Ml $2 Ml $2
53 FS 11> 53 FS
I
e LT ST T PR T W e S AT
FTun FTun
Swp Swp
Start 3.0600 009 GHz Stop 6.000 B@0 GHz | Start 6.080 6 GHz Stop 10.606 6 GHz

#Res BH 1 MHz

#VBH 3 MHz

Sweep 5.333 ms (3001 prs)

#Res BH 1 MHz

#JBH 3 MHz Sweep B.933 ms (3001 prs)

UL Japan, Inc. Ise EMC Lab.
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Spurious emissions at antenna terminals

Test place Ise EMC Lab. No.6 Measurement Room
Date April 11, 2024
Temperature/ Humidity 21 deg.C/48 % RH
Engineer Shousei Hamaguchi
Mode Tx 508.125 MHz, 30 mW
9 kHz - 150 kHz 150 kHz - 30 MHz
o Agilent R T o Agilent R T
Mkrl 129.784 kHz Mkrl 348 kHz
Ref -58 dBm #Rtten 18 dB -96.11 dBm Ref -58 dBm #Rtten 18 dB -90.94 dBm
#Peak #Peak
Log Log
18 | 18 |
dB/ DC Coupled dB/ DC Coupled
i
Lgfv Lgfv PrompTn
ML s2f'| ML $2
53 FC 53 FS
£ £
<58k FTun
FFT Swp
Start 9.008 kHz B Stop 156,000 kHz Start 150 kHz Stop 30660 MHz

#Res BH 2680 Hz #WBH 628 Hz Sweep 2.279 5 (8091 prs) #Res BH 18 kHz #WBH 38 kHz Sweep 285.3 ms (8001 pts)
30 MHz - 300 MHz 300 MHz - 600 MHz
¥ Agilent R T ¥ Agilent R T
Mkrl 14481 MHz Mkrl 568887 5 MHz
Ref @ dBm #Atten 10 dB -81.93 dBm Ref @ dBm #Atten 10 dB -5.45 dBm
#Peak #Peak
Log Log
10 10
B/ B/
2
LgRy LaAv - &> oy =
Ml $2 Ml $2
53 FS Start 300.000 § MHz Stop 606.008 0 MHz
#Res BH 100 kHz #BH 300 kHz Sweep 28.8 ms (8061 pts)
£0F: Marker  Trace Type ¥ Axis Amplitude
FTun N 1 1y Freq £BE.B87 5 MHz 5,45 dBn
Sun " z 1y Freq 435,758 8 MHz -81.65 dBn
l'u m- ey WM (P TP [CRRYRY §
Start 30.80 MHz Stop 300.00 MHz
#Res BH 100 kHz #/BH 300 kHz Sweep 26.13 ms (8001 pts)_

UL Japan, Inc. Ise EMC Lab.
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Spurious emissions at antenna terminals

Test place Ise EMC Lab. No.6 Measurement Room
Date April 11, 2024
Temperature/ Humidity 21 deg.C/48 % RH
Engineer Shousei Hamaguchi
Mode Tx 508.125 MHz, 30 mW
600 MHz - 1 GHz 1 GHz -3 GHz
o Agilent R T o Agilent R T
Mkrl 619.48 MHz Mkrl 2,955 50 GHz
Ref @ dBn sAtten 10 dB -81.69 dBn_ | Ref @ dBm sAtten 10 dB ~71.04 dBn
#Peak #Peak
Log Log
10 10
4B/ 4B/
Lafiv LgAw
ML S2 ML S2
$3 F§ $3 F§
1
1163 £6F: " A o
Flun | 4 Fun [ssssebeduelal : At
Swp ) ) ] Swp
Aol o i
Start 600.99 MHz Stop 1,600 09 GHz | Start 1.000 08 Gz Stop 3.600 09 GHz
#Res BH 188 kHz #BH 300 kHz Sweep 38.4 ms (8001 pts) #Res BH 1 MHz #YBH 3 MHz Sweep 3.733 ms (8001 pts)
3 GHz - 6 GHz 6 GHz - 10 GHz

¥ Agilent R T ¥ Agilent R T

Mkrl 5.081 625 GHz Mkl 7.114 @ GHz
Ref @ dBn #Atten 10 dB -64.63 dBn_ | Ref @ dBm #Atten 10 dB -61.27 dBm
#Peak #Peak
Log Log
19 19
dB/ dB/
LyAv LgAv
ML s2 ML s2 1
33 F3 3 | 33 F3

|

2 et L L T I S e ———"——"—n
FTun FTun
Sup Sup
Start 3.000 900 GHz Stop 6.000 000 GHz | Start 6.000 © GHz Stop 10,000 8 GHz

#Res BH 1 MHz #YBH 3 MHz

#Res BH 1 MHz

Sweep 5.333 ms (8001 pts)_

#BH 3 MHz Sweep 6.933 ms (8001 pts)_

UL Japan, Inc. Ise EMC Lab.
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Test place

Date

Temperature/ Humidity

Spurious emissions at antenna terminals

Ise EMC Lab. No.6 Measurement Room

April 11, 2024
21deg.C/48 % RH

Engineer Shousei Hamaguchi
Mode Tx 518.775 MHz, 30 mW
9 kHz - 150 kHz 150 kHz - 30 MHz
o Agilent R T o Agilent R T
Mkrl 129.731 kHz Mkrl 225 kHz
Ref -58 dBm #Rtten 18 dB -96.73 dBm Ref -58 dBm #Rtten 18 dB -91.88 dBm
#Peak #Peak
Log Log
18 | 18 |
dB/ DC Coupled dB/ DC Coupled
Lgfv Lgfv
ML szmww ML 52
53 FC 53 FS
£00 £
<50k FTun
FFT Swp
Start 9.060 kHz " Stop 150000 kHz | Start 158 kHz Stop 39.009 MHz
#Res BH 2680 Hz #WBH 628 Hz Sweep 2.279 5 (8091 prs) #Res BH 18 kHz #WBH 38 kHz Sweep 285.3 ms (8001 pts)
30 MHz - 300 MHz 300 MHz - 600 MHz
¥ Agilent R T ¥ Agilent R T
Mkrl 294.74 MHz Mkrl 518.775 @ MHz
Ref @ dBm #Atten 10 dB -82.35 dBm Ref @ dBm #Atten 10 dB -5.45 dBm
#Peak #Peak
Log Log
18 18
B/ B/
2
LyAv LyAv — ' i
Ml $2 Ml $2
53 FS Start 300.000 8 MHz Stop 600000 § MHz
#Res BH 100 kHz #BH 300 kHz Sweep 28.8 ms (8061 pts)
£0F: Marker  Trace Type ¥ Axis Amplitude
ETun . 1 (1> Freg E18.775 @ MHz —E.45 dEn
S 2 (15 Freg 474.225 @ MHz -80.88 dEn
ot alrbintsed MWWMMNM
Start 30.80 MHz Stop 300.00 MHz
#Res BH 100 kHz #/BH 300 kHz Sweep 26.13 ms (8001 pts)_

UL Japan, Inc. Ise EMC Lab.
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Spurious emissions at antenna terminals

Test place Ise EMC Lab. No.6 Measurement Room
Date April 11, 2024
Temperature/ Humidity 21 deg.C/48 % RH
Engineer Shousei Hamaguchi
Mode Tx 518.775 MHz, 30 mW
600 MHz - 1 GHz 1 GHz -3 GHz
o Agilent R T o Agilent R T
Mkrl 74368 MHz Mkrl 2,978 25 GHz
Ref @ dBm #Rtten 18 dB -82.23 dBm Ref @ dBm #Rtten 18 dB —70.45 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Lgfv Lafiv
ML $2 ML $2
53 FS 53 FS
1
O
£ £ T P E—
FTun . Pl Pt bt sttt i
Swp : Swp
Start 68069 MHz Ston 1.686 89 GHz Start 1.0606 9@ GHz Ston 3.680 89 GHz
#Res BH 188 kHz #BH 300 kHz Sweep 38.4 ms (8001 pts) #Res BH 1 MHz #YBH 3 MHz Sweep 3.733 ms (8001 pts)
3 GHz -6 GHz 6 GHz - 10 GHz
¥ Agilent R T ¥ Agilent R T
Mkrl 5.187 375 GHz Mkrl 7.262 @ GHz
Ref @ dBm #Atten 10 dB -63.32 dBm Ref @ dBm #Atten 10 dB -63.53 dBm
#Peak #Peak
Log Log
18 18
B/ B/
LyAv LgAv
Ml $2 4 Ml $2
53 FC T 53 FS
£cr: N £
FTun FTun
Swp Swp
Start 3.000 000 GHz Stop 6.000 089 GHz Start 6.000 0 GHz Stop 16.000 § GHz

#Res BH 1 MHz #YBH 3 MHz

Sweep 5.333 ms (8001 pts)_ #Res BH 1 MHz

#BH 3 MHz Sweep 6.933 ms (8001 pts)_

UL Japan, Inc. Ise EMC Lab.
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Test place
Date

Spurious emissions at antenna terminals

Temperature/ Humidity

Ise EMC Lab. No.6 Measurement Room
April 11, 2024
21 deg.C/48 % RH

Engineer Shousei Hamaguchi
Mode Tx 526.825 MHz, 30 mW
9 kHz - 150 kHz 150 kHz - 30 MHz
o Agilent R T o Agilent R T
Mkrl 129.731 kHz Mkrl 158 kHz
Ref -58 dBm #Rtten 18 dB -96.14 dBm Ref -58 dBm #Rtten 18 dB -89.11 oBm
#Peak #Peak
Log Log
18 | 18 |
dB/ DC Coupled dB/ DC Coupled

Lgfv Lafiv

ML $2 ML $2

$3 FC 53 FS

£00 £

<58k FTun

FFT Swp

Start 9.008 kHz N Stop 156,606 kHz Start 150 kHz Stop 30660 MHz

#Res BH 280 Hz

#UBH 628 Hz

Sweep 2.279 5 (8091 prs) #Res BH 18 kHz

#WBW 38 kHz Sweep 285.3 ms (8061 pts)

300 MHz - 600 MHz

30 MHz - 300 MHz
R

3 Agilent T ¥ Agilent R T
Mkrl 151.33 MHz Mkrl 526.308 @ MHz
Ref @ dBm #Atten 10 dB -82.75 dBm Ref @ dBm *Htten 18 dB -5.52 dEm
#Peak *Peak [
Log Log 2
16 18
dB/ dB/
2
LgRv LgRv i 1%
M52 M s2 [
$3 FS Start 300,608 § MHz Stop 6068.008 8 MHz
sRes BH 108 kHz *VBH 308 kHz Sweep 28.8 ms (5001 pts)
£ Marker  Trace Typa X Bxis Asplitude
FTun 1 ay Freg 526.200 @ MHz -5.52 dBw
Sup 3 2 ay Freg 514,887 5 MHz -80.50 dis
bt WMMW ) R——.
Start 30.80 MHz Stop 300.00 MHz

#Res BH 188 kHz

#WBH 308 kHz

Sweep 26.13 ms (8001 pts)

UL Japan, Inc. Ise EMC Lab.
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Spurious emissions at antenna terminals

Test place Ise EMC Lab. No.6 Measurement Room
Date April 11, 2024
Temperature/ Humidity 21 deg.C/48 % RH
Engineer Shousei Hamaguchi
Mode Tx 526.825 MHz, 30 mW
600 MHz - 1 GHz 1 GHz -3 GHz

o Agilent R T o Agilent R T

Mkrl 61598 MHz Mkrl 2,917 58 GHz
Ref @ dBm #Rtten 18 dB -81.38 dBm Ref @ dBm #Rtten 18 dB -708.57 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Lafiv Lafiv
ML $2 ML $2
53 FS 53 FS

1
O

£ £ i TR IO Fr—" L
FTun 1 FTun
Swp W,J Jau\al.\\vw’u " f Lo " Lol Swp
Start 68069 MHz Stop 1689 09 GHz Start 1.0606 9@ GHz Stop 3.889 99 GHz

#Res BH 188 kHz #BH 300 kHz Sweep 38.4 ms (8001 pts) #Res BH 1 MHz #YBH 3 MHz Sweep 3.733 ms (8001 pts)
3 GHz - 6 GHz 6 GHz - 10 GHz
¥ Agilent R T ¥ Agilent R T

Mkrl 5.268 758 GHz Mkrl 7.375 @ GHz
Ref @ dBm #Atten 10 dB —65.56 dBm Ref @ dBm #Atten 10 dB —65.45 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
LyAv LgAv
Ml $2 Ml $2
53 FS 53 FS

| |

£ A T T e e A
FTun FTun
Swp Swp

Start 3.000 900 GHz

Stop 6,008 989 GHz Start 6.000 § GH

w

#Res BH 1 MHz #YBH 3 MHz Sweep 5.333 ms (8001 pts)_ #Res BH 1 MHz #YBH 3 MHz

Stop 16.800 § GHz
Sweep 6.933 ms (8001 pts)_

UL Japan, Inc. Ise EMC Lab.
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Spurious emissions at antenna terminals
[Side band spectrum measurement]

Test place Ise EMC Lab. No.6 Measurement Room
Date April 11, 2024

Temperature/ Humidity 21 deg. C/48 % RH

Engineer Shousei Hamaguchi

Mode Tx

Power setting: 10 mW

508.125 MHz, Tx mod off [Reference] 508.125 MHz, Tx mod on
¥ Agilent R T ¥ Agilent R T
Mkrl 588.124 17 MHz
Ref @ dBm #Atten 10 dB -10.31 dBm Ref -18.31 dBm Atten 18 dB
#Peak #Peak
Ii%g Ii%g | | ‘ fi i}
o 1 [PASS LIMITL [ vl |
Il A 0
LgRv n { } m LgRv f \

" s IRl " s h \

33 FC ) I L H 33 FC
M Y A T B | " My,
s} L] 4

LA ) vt B

Nngoil
iAot R
Center 508,125 00 MHz Span 558 kHz Center 508,125 00 MHz Span 558 kHz
#Res BH 3 kHz #WBW 18 kHz Sweep 58.13 ms (4001 prs)_ #Res BH 3 kHz #WBW 18 kHz Sweep 58.13 ms (4001 prs)_
518.775 MHz, Tx mod off [Reference] 518.775 MHz, Tx mod on
e Agilent R T e Agilent R T
Mkrl 518.774 83 MHz
Ref @ dBm #fitten 10 dB -16.43 dBm Ref -18.43 dBm Atten 18 dB
#Peak #Peak
Log : Lag | ‘ £y fi
16 14 |
o 8 ["PASS LIMITL [t |

| L

LgAv ﬂ [l ﬂ LgAv [ V\
- T . / x
o LR o L i
po b i po w/ v W\L

Aol i A g

| o ol
Center 518,775 08 MHz Span 558 kHz Center 518,775 08 MHz Span 558 kHz
#Res BH 3 kHz #UBH 18 kHz Sweep 58.13 ms (4001 prs) #Res BH 3 kHz #UBH 18 kHz Sweep 58.13 ms (4001 prs)

526.825 MHz, Tx mod off [Reference] 526.825 MHz, Tx mod on
3 Agilent R T 3 Agilent R T
Mkl 526.823 89 MHz

Ref @ dBm #htten 10 dB -10.59 dBm Ref -18.59 dBm Atten 18 dB
#Peak ‘ #Peak
Loy 1 Log | ‘ /\ {\
18 18 ]
i % [PASS LIMITL | \

LgRv ﬂ (\ ﬂ LgRv (u \
- ALl v / L
; ikl -
F;S)@.k L v\' / f>(5)@.k . ) lﬂd\m

q 1,
Swp Swp o ViF]
I duiv e oy
e’ 1 Wy
Center 526.825 00 MHz Span 558 kHz Center 526.825 00 MHz Span 558 kHz
#Res BH 3 kHz #WBW 18 kHz Sweep 58.13 ms (4001 pts) #Res BH 3 kHz #WBW 18 kHz Sweep 58.13 ms (4001 pts)

UL Japan, Inc. Ise EMC Lab.
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Spurious emissions at antenna terminals

[Side band spectrum measurement]

Test place

Date

Temperature/ Humidity
Engineer

Mode Tx

Ise EMC Lab. No.6 Measurement Room
April 11, 2024

21 deg.C/48 % RH
Shousei Hamaguchi

Power setting: 30 mW

_508.125 MHz, Tx mod off [Reference] _ 508.125 MHz, Tx mod on
At k Lm soid s | RT
Ref @ dBm #Atten 10 dB -5.55 dBm Ref -5.552 dBm Atten 10 dB
#Peak #Peak
&%9 &%9 | "PASS LIMIT1 . A
ey ( o/ / e \
| |

i -,
LgAv LgAw
F: L i i \‘
£0F): ,,( ‘J \ JL £0F): NJW V\p"w\«
WL i L - o

T e e

Center 508125 86 MHz

Span 556 kHz

Center 583,125 86 MHz

Span 556 kHz

#Res BH 3 kHz #UBH 18 kHz Sweep 58.13 ms (4001 pts) #Res BH 3 kHz #UBH 18 kHz Sweep 58.13 ms (4001 pts)
518.775 MHz, Tx mod off [Reference] 518.775 MHz, Tx mod on
e i R T e i R T
e Mkrl S18.774 63 MHz | At
Ref 0 dBm +Atten 10 dB -5.57 dBn | Ref -5.567 dBm Atten 10 dB
#Peak #Peak
o | 0 g
iy ( iy PASS LIMIT1 / \
I { i f f
Lafw “ J‘J \"w l Lafw [ v v \
T LAR T i \
E®: f \ £4P N \l\‘
st L LN wﬂ, . st _W!W “\_W
ol Y Wi, T g
Lol W7 T il

Center 518,775 88 MHz

Span 558 kHz

Center 518,775 88 MHz

Span 558 kHz

#Res BH 3 kHz #UBH 18 kHz Sweep 58.13 ms (4001 prs) #Res BH 3 kHz #UBH 18 kHz Sweep 58.13 ms (4001 prs)
526.825 MHz, Tx mod off [Reference] 526.825 MHz, Tx mod on
# Agilent R T # Agilent R T
Mkrl 526.824 93 MHz
Ref 8 dBm #Atten 18 dB -5.64 dBm Ref -5.636 dBm Atten 18 dB
#Peak T #Peak
o | r ]
o ‘ 0 I"PASS LIMITL [T |
1 f i £\ il
LgAw “ JJ L,. ‘ LgAw [ \
T A T ; -
£(F): f' ’ £(F):
i tp N
4 .JWW W M W n Lot WM
o M

Center 526.825 88 MHz

#Res BH 3 kHz #UBH 18 kHz

Span 556 kHz

Swesp 58.13 ms (4601 pts)

Center 526.825 88 MHz
#Res BH 3 kHz

Span 556 kHz

#UBH 18 kHz Swesp 58.13 ms (4601 pts)

UL Japan, Inc. Ise EMC Lab.
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Necessary bandwidth

Test place Ise EMC Lab. No.6 Measurement Room
Date April 12, 2024

Temperature/ Humidity 24 deg.C/49 % RH

Engineer Shousei Hamaguchi

Mode Tx

Power setting: 10 mW

508.125 MHz, Tx mod off [Reference]

508.125 MHz, Tx mod on

¥ Agilent R T ¥ Agilent R T
Mkrl 508128 § MHz
Ref @ dBm #Atten 10 dB -16.15 dBm Ref -18.15 dBm Atten 10 dB
#Pea #Peak
Log Log ’ \
18 L J
) 19 ["PASS LIMITL i
| I
LgAv LgAv ” “
ur sz Ml 52 ” H
$3 FC ﬂ $3 FC m
£0F): £17): y
258k 50k
Swp Sup
L S —
.LJI‘ m
Center 588.125 @ MHz Span 2 MHz Center 588.125 @ MHz N Span 2 MHz
#Res BH 1 kHz #UBH 1 kHz Sweep 2.412 5 (4001 pts) #Res BH 1 kHz #UBH 1 kHz Sweep 2.412 5 (4001 pts)
518.775 MHz, Tx mod off [Reference] 518.775 MHz, Tx mod on
¥ Agilent R T ¥ Agilent R T
Mkrl 518.777 8 MHz
Ref 6 dBm #ftten 10 dB -16.58 dBm Ref -18.58 dBm Atten 16 dB
#Peak #Peak
Log Log ’ A \
18 L
o 10 I"PASS LIMITL lil
LRy 'l LRy H “
Yl o2 ‘ Ml §2 ” U
$3 FC $3 FC
]
£ £
258k 258k
Swp Swp
i 1t ¥ L s
ll “l
Center 518.775 @ MHz Span 2 MHz Center 518.775 @ MHz - Span 2 MHz
#Res BH 1 kHz #UBH 1 kHz Sweep 2.412 5 (40081 prs) #Res BH 1 kHz #UBH 1 kHz Sweep 2.412 5 (40081 prs)
526.825 MHz, Tx mod off [Reference] 526.825 MHz, Tx mod on
¥ Agilent R T ¥ Agilent R T
Mkrl 526.816 5 MHz
Ref @ dBm #Atten 16 dB -16.94 dBm Ref -18.94 dBm Atten 18 ¢B
#Peak #Peak
Log 1 Log ’ .\ \
10 18 |
i 1o [PASS LIMITL Ikl
LgAv LgAw ” “
Vlos2 Ml $2 H H
53 FC \ 53 FC / \
§! |
£0 £0
258k 50k
Swp Sup
) T f \\ I ——
1 y
A Mu
Center 526.825 @ MHz Span 2 MHz Center 526.825 @ MHz Span 2 MHz
#Res BH 1 kHz #UBH 1 kHz Sweep 2.412 5 (4001 pts) #Res BH 1 kHz #UBH 1 kHz Sweep 2.412 5 (4001 pts)

UL Japan, Inc. Ise EMC Lab.
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Necessary bandwidth

Test place Ise EMC Lab. No.6 Measurement Room
Date April 12, 2024

Temperature/ Humidity 24 deg.C/49 % RH

Engineer Shousei Hamaguchi

Mode Tx

Power setting: 30 mW

508.125 MHz, Tx mod off [Reference] 508.125 MHz, Tx mod on
3 Agilent R T 3 Agilent R T
Mkrl 508.127 5 MHz
Ref @ dBm #Atten 10 dB -5.63 dBm Ref -5.627 dBm Atten 18 dB
#Peak #Peak
s bl L N
v 18 [TPASS LIMITL fiil
1l
i
LgAv LgAv
V1 s2 J M1 $2 ”l l

|
:; i zzf Iy
50k , M 50k w&

Swp Swp
,W” ’WM /M M\
IMMM 1 sule ool b ool Lo

Center 508,125 @ MHz Span 2 MHz Center \§@8.12‘IS @ MHz ° Span 2 MHz
#Res BH 1 kHz #UBH 1 kHz Sweep 2,412 5 (4001 pts) #Res BH 1 kHz #UBH 1 kHz Sweep 2,412 5 (4001 pts)
518.775 MHz, Tx mod off [Reference] 518.775 MHz, Tx mod on
¢ Agilent R T ¢ Agilent R T
Mkrl S518.777 @ MHz
Ref @ dBm sfitten 10 dB -5.37 dBm Ref -5.366 dBm Atten 18 dB
#Peak #Peak
Lag Log ] \
18 18 u
9 19 ["PASS LIMITL lil
LgAv LgAv “r “
vl 82 ML $2 ” H
$3 FC “ $3 FC / H\
£ i J £abx d
50k J M 50k
Sup Swp '
| ' /M M\

ol bi | TV R A T wad o] )
Center 518.775 @ MHz Span 2 MHz Center 518.775 @ MHz - Span 2 MHz
#Res BH 1 kHz #YBH 1 kHz Sweep 2412 s (4001 pts) #Res BH 1 kHz #YBH 1 kHz Sweep 2412 s (4001 pts)

526.825 MHz, Tx mod off [Reference] 526.825 MHz, Tx mod on
¥ Agilent R T ¥ Agilent R T
Mkrl 526.827 @ MHz
Ref @ dBm #htten 10 dB -5.42 dBm Ref -5.419 dBm Atten 18 dB
#Peak #Peak
Log Log ’ \
16 16 |
o 18 ["PASS LIMITL il
| Ij JJ \\‘\
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#Res BH 1 kHz #UBH 1 kHz Sweep 2412 5 (4001 pts) #Res BH 1 kHz #UBH 1 kHz Sweep 2412 5 (4001 pts)
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Test place

Semi Anechoic Chamber

Date

Temperature / Humidity

Field strenqgth of spurious radiation

Ise EMC Lab.
No.2
April 16, 2024
20 deg. C/43 % RH

No.2

April 17, 2024
20 deg. C /60 % RH

No.2

April 18, 2024

21deg.C/40 % RH

Engineer Shousei Hamaguchi Kiyoshiro Okazaki Takafumi Noguchi
(Below 1 GHz) (Above 1 GHz) (Above 1 GHz)
Mode Tx 508.125 MHz, 30mW
Frequency RxSATR TxSG Tx Tx Result Limit Margin Horizontal Vertical Remarks
Reading Reading Cable | Ant. (ERP) (ERP) RxAnt.[ Turn |RxAnt.| Turn
[dBuV] [dBm] Loss | Gain [dBm] [dBm] [dB] Height| Table | Height| Table
[MHZ] Hori. | Vert. | Hori. | Vert. [dB] [dBi] Hori. Vert. Hori. | Vert. [cm] | [deg.] | [cm] | [deg.]
3048.75( 59.2| 59.1| -45.1| -46.1 4.8| 11.3| -40.8 41.8 -30.0 10.8 | 11.8 100 107 112 252
3556.88| 53.4| 54.0| -49.7| -49.5 52 12.3| 447 -44.5 -30.0 14.7 | 14.5 140 25| 130 331
4065.00 47.5| 51.3| -53.6| -50.3 56| 12.6] 48.7 -45.4 -30.0 18.7 | 15.4 119 3331 111 30
4573.13| 56.5| 51.6 | -43.2| -47.8 6.0 12.6( -38.7 -43.3 -30.0 8.7 | 133 115 6] 105 324
5081.25| 54.1| 54.5| -43.1| -42.3 6.3| 12.5[ -39.0 -38.2 -30.0 9.0 8.2 167| 101 101 316

Calculation Result = SG Reading - Tx Cable Loss + Tx Antenna Gain - 2.15
Rx-ANTENNA : Biconical Antenna(25 MHz - 200 MHz), Logperiodic Antenna(200 MHz - 1000 MHz), Horn Antenna(1 GHz - the tenth harmonic)
Tx-ANTENNA : 120 MHz tuned Dipole Antenna(30 MHz - 120 MHz), Dipole Antenna(120 MHz - 1000 MHz), Horn Antenna(1 GHz - the tenth harmonic)
Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).
No signal detect.

NS :

Detector:

25 MHz to 30 MHz: Spectrum Analyzer RMS Average (RBW: 10 kHz / VBW: 30 kHz)

30 MHz to 1 GHz: Spectrum Analyzer RMS Average (RBW: 100 kHz / VBW: 300 kHz),
Above 1 GHz: Spectrum Analyzer RMS Average (RBW: 1 MHz / VBW: 3 MHz)

*Emissions were investigated up to the 10th harmonic of the fundamental.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Field strenqgth of spurious radiation

Test place Ise EMC Lab.

Semi Anechoic Chamber No.2 No.2 No.2

Date April 16, 2024 April 17, 2024 April 18, 2024

Temperature / Humidity 20deg.C/43 %RH 20 deg. C/60 % RH 21deg.C/40 % RH

Engineer Shousei Hamaguchi Kiyoshiro Okazaki Takafumi Noguchi
(Below 1 GHz) (Above 1 GHz) (Above 1 GHz)

Mode Tx 518.775 MHz, 30mW

Frequency RxSATR TxSG Tx Tx Result Limit Margin Horizontal Vertical Remarks

Reading Reading Cable | Ant. (ERP) (ERP) RxAnt.| Turn |RxAnt| Turn
[dBuV] [dBm] Loss | Gain [dBm] [dBm] [dB] Height| Table | Height| Table

[MHZ] Hori. | Vert. Hori. Vert. [dB] [dBi] Hori. Vert. Hori. | Vert. [cm] | [deg.] | [cm] | [deg.]

3631.43| 51.6| 51.3| -51.6] -52.6 53| 12.3]| -46.7 -47.7 -30.0 16.7 | 17.7 102 28 148 304

4150.20| 50.7| 51.9| -50.6/ -50.2 5.6 12.7| -45.7 -45.3 -30.0 15.7 | 16.3 169 35 118 3

4668.98| 57.3| 51.1| -42.5| -49.4 6.0l 12.5| -38.1 -45.0 -30.0 8.1 15.0 102 22 108 324

5187.75| 53.3| 49.4( -44.7| -49.4 6.3 12.8| -40.4 -45.1 -30.0 10.4 | 151 136 5 208 41

Calculation Result = SG Reading - Tx Cable Loss + Tx Antenna Gain - 2.15

Rx-ANTENNA : Biconical Antenna(25 MHz - 200 MHz), Logperiodic Antenna(200 MHz - 1000 MHz), Horn Antenna(1 GHz - the tenth harmonic)
Tx-ANTENNA : 120 MHz tuned Dipole Antenna(30 MHz - 120 MHz), Dipole Antenna(120 MHz - 1000 MHz), Horn Antenna(1 GHz - the tenth harmonic)
Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

NS :

Detector:

No signal detect.

25 MHz to 30 MHz: Spectrum Analyzer RMS Average (RBW: 10 kHz / VBW: 30 kHz)
30 MHz to 1 GHz: Spectrum Analyzer RMS Average (RBW: 100 kHz / VBW: 300 kHz),
Above 1 GHz: Spectrum Analyzer RMS Average (RBW: 1 MHz / VBW: 3 MHz)

*Emissions were investigated up to the 10th harmonic of the fundamental.
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Field strenqgth of spurious radiation

Test place Ise EMC Lab.
Semi Anechoic Chamber No.2 No.2 No.2
Date April 16, 2024 April 17, 2024 April 18, 2024
Temperature / Humidity 20deg.C/43 %RH 20 deg. C/60 % RH 21deg.C/40 % RH
Engineer Shousei Hamaguchi Kiyoshiro Okazaki Takafumi Noguchi
(Below 1 GHz) (Above 1 GHz) (Above 1 GHz)
Mode Tx 526.825 MHz, 30mW
Frequency RxSATR TxSG Tx Tx Result Limit Margin Horizontal Vertical Remarks
Reading Reading Cable | Ant. (ERP) (ERP) RxAnt.| Turn |RxAnt| Turn
[dBuV] [dBm] Loss | Gain [dBm] [dBm] [dB] Height| Table | Height| Table
[MHZ] Hori. | Vert. Hori. | Vert. [dB] [dBi] Hori. Vert. Hori. | Vert. [cm] | [deg.] | [cm] | [deg.]
3160.95| 50.6 | 50.7| -52.0] -51.0 4.9] 11.4| 476 | -46.6 -30.0 17.6 | 16.6 133 32 110 221
3687.78| 48.3| 49.7| 544 537 53] 12.3] 406 | -489 -30.0 19.6 | 18.9 121 24 112 324
4214.60| 53.9 53.9 -46.8| -47.2 57 12.7] -41.9 -42.3 -30.0 11.9 12.3 122 335 143 29
4741.43] 52.5 NS| -47.3 - 6.1 12.5| -43.0 - -30.0 13.0 - 101 16 - -
5268.25| 55.4| 47.0| -43.2| 497 6.4 132| 385 | -45.0 -30.0 85 | 15.0 119 6| 166/ 56

Calculation Result = SG Reading - Tx Cable Loss + Tx Antenna Gain - 2.15
Rx-ANTENNA : Biconical Antenna(25 MHz - 200 MHz), Logperiodic Antenna(200 MHz - 1000 MHz), Horn Antenna(1 GHz - the tenth harmonic)
Tx-ANTENNA : 120 MHz tuned Dipole Antenna(30 MHz - 120 MHz), Dipole Antenna(120 MHz - 1000 MHz), Horn Antenna(1 GHz - the tenth harmonic)
Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).
No signal detect.

NS :

Detector:

25 MHz to 30 MHz: Spectrum Analyzer RMS Average (RBW: 10 kHz / VBW: 30 kHz)
30 MHz to 1 GHz: Spectrum Analyzer RMS Average (RBW: 100 kHz / VBW: 300 kHz),
Above 1 GHz: Spectrum Analyzer RMS Average (RBW: 1 MHz / VBW: 3 MHz)

*Emissions were investigated up to the 10th harmonic of the fundamental.
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Field strenqgth of spurious radiation
(Plot data, Worst case)

Test place Ise EMC Lab.
Semi Anechoic Chamber No.2 No.2 No.2
Date April 16, 2024 April 17, 2024 April 18, 2024
Temperature / Humidity 20deg. C/43 % RH 20 deg. C /60 % RH 21 deg. C/40 % RH
Engineer Shousei Hamaguchi Kiyoshiro Okazaki Takafumi Noguchi
(Below 1 GHz) (Above 1 GHz) (Above 1 GHz)
Mode Tx 518.775 MHz, 30mW
Horizontal
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*These plots data contains sufficient number to show the trend of characteristic features for EUT.
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Frequency stability

Test place Ise EMC Lab. No.6 Measurement Room
Date April 12, 2024

Temperature / Humidity 24 deg. C /49 % RH

Engineer Shousei Hamaguchi

Mode Tx 508.125 MHz, 30mW

Varying Temperature

Test condition Tested Measured Frequency Result Limit
Temp. Voltage frequency frequency error
[deg. C] V] [MHz] [MHz] [MHz] [%] [+/- %]
45 3.00 508.125 508.121957 | -0.003043 | -0.00060 0.005
35 3.00 508.125 508.122793 | -0.002207 | -0.00043 0.005
25 3.00 508.125 508.123995 [ -0.001005 [ -0.00020 0.005
15 3.00 508.125 508.125112 | 0.000112 0.00002 0.005
5 3.00 508.125 508.125844 | 0.000844 0.00017 0.005

Calculation formula: Frequency error = Measured frequency - Tested frequency
Result [%)] = Frequency error / Tested frequency * 100

Varying Supply Voltage

Test condition Tested Measured Frequency Result Limit Remarks
Temp. Voltage frequency frequency error
[deg. C] V] [MHz] [MHz] [MHz] [%] [+/- %]
20 3.00 508.125 508.124559 | -0.000442 | -0.00009 0.005 Battery Power
20 2.40 508.125 508.124567 | -0.000433 | -0.00009 0.005 Battery End Point

Calculation formula: Frequency error = Measured frequency - Tested frequency
Result [%] = Frequency error / Tested frequency * 100

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Frequency stability

Test place Ise EMC Lab. No.6 Measurement Room
Date April 12, 2024

Temperature / Humidity 24 deg. C /49 % RH

Engineer Shousei Hamaguchi

Mode Tx 518.775 MHz, 30mW

Varying Temperature

Test condition Tested Measured Frequency Result Limit

Temp. Voltage frequency frequency error

[deg. C] V] [MHz] [MHz] [MHz] [%] [+/- %]
45 3.00 518.775 518.771764 | -0.003236 | -0.00062 0.005
35 3.00 518.775 518.772784 | -0.002216 | -0.00043 0.005
25 3.00 518.775 518.773933 [ -0.001067 [ -0.00021 0.005
15 3.00 518.775 518.775068 | 0.000068 0.00001 0.005
5 3.00 518.775 518.775875 | 0.000875 0.00017 0.005

Calculation formula: Frequency error = Measured frequency - Tested frequency
Result [%)] = Frequency error / Tested frequency * 100

Varying Supply Voltage

Test condition Tested Measured Frequency Result Limit Remarks
Temp. Voltage frequency frequency error
[deg. C] V] [MHz] [MHz] [MHz] [%] [+/- %]
20 3.00 518.775 518.774541 | -0.000459 | -0.00009 0.005 Battery Power
20 2.40 518.775 518.774601 | -0.000399 | -0.00008 0.005 Battery End Point

Calculation formula: Frequency error = Measured frequency - Tested frequency
Result [%] = Frequency error / Tested frequency * 100

UL Japan, Inc. Ise EMC Lab.
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Frequency stability

Test place Ise EMC Lab. No.6 Measurement Room
Date April 12, 2024

Temperature / Humidity 24 deg. C /49 % RH

Engineer Shousei Hamaguchi

Mode Tx 526.825 MHz, 30mW

Varying Temperature

Test condition Tested Measured Frequency Result Limit
Temp. Voltage frequency frequency error
[deg. C] V] [MHz] [MHz] [MHz] [%] [+/- %]
45 3.00 526.825 526.821692 | -0.003308 | -0.00063 0.005
35 3.00 526.825 526.822912 | -0.002088 | -0.00040 0.005
25 3.00 526.825 526.823902 [ -0.001098 [ -0.00021 0.005
15 3.00 526.825 526.824548 | -0.000452 | -0.00009 0.005
5 3.00 526.825 526.825905 | 0.000905 0.00017 0.005

Calculation formula: Frequency error = Measured frequency - Tested frequency
Result [%)] = Frequency error / Tested frequency * 100

Varying Supply Voltage

Test condition Tested Measured Frequency Result Limit Remarks
Temp. Voltage frequency frequency error
[deg. C] V] [MHz] [MHz] [MHz] [%] [+/- %]
20 3.00 526.825 526.824524 | -0.000476 | -0.00009 0.005 Battery Power
20 2.40 526.825 526.824700 | -0.000300 | -0.00006 0.005 Battery End Point

Calculation formula: Frequency error = Measured frequency - Tested frequency
Result [%] = Frequency error / Tested frequency * 100
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APPENDIX 2: Test instruments

Test Equipment

Test [LIMS ID |Description Manufacturer Model Serial Last Cal Int
Item Calibration
Date
RE 141265 |Logperiodic Antenna | Schwarzbeck VUSLP9111B 9111B-190 07/11/2023 (12
(200-1000MHz) Mess-Elektronik OHG
RE 141279 | Microwave Cable Junkosha MMX221- 1502S303 03/04/2024 (12
00500DMSDMS
RE 141317 | Coaxial Cable UL Japan - - 09/12/2023 |12
RE 141369 |Band Pass Filter M-City BPF0950-01 UL0002 02/09/2024 |12
RE 141427 | Biconical Antenna Schwarzbeck VHA9103B+ 08031 07/11/2023 (12
Mess-Elektronik OHG BBA9106
RE 141512 | Horn Antenna Schwarzbeck BBHA9120D 254 10/17/2023 |12
1-18GHz Mess-Elektronik OHG
RE 141514 |Horn Antenna Schwarzbeck BBHA9120D 01611 06/22/2023 (12
1-18GHz Mess-Elektronik OHG
RE 141542 | Digital Tester Fluke Corporation FLUKE 26-3 78030611 08/01/2023 (12
RE 141579 | Pre Amplifier Keysight Technologies Inc | 8449B 3008A02142 02/17/2024 (12
RE 141594 | Pre Amplifier Keysight Technologies Inc | 8447D 2944A10150 02/17/2024 (12
RE 141892 | Signal Generator Keysight Technologies Inc | E8257D US49280311 11/24/2023 |12
RE 141903 | Spectrum Analyzer Keysight Technologies Inc | E4440A MY46186390 |01/26/2024 |12
RE 142004 | AC2_Semi Anechoic | TDK Semi Anechoic DA-06902 12/12/2023 |24
Chamber (NSA) Chamber 3m
RE 142228 | Measure, Tape, Steel | KOMELON KMC-36 - - -
RE 178648 | EMI measurement TSJ TEPTO-DV - - -
program (Techno Science Japan)
RE 214065 [ Microwave cable Huber+Suhner SF-126E/11PC35/ |550489/126E |01/22/2024 |12
11PC35/10000
RE 220646 | Attenuator Huber+Suhner 6806 N-50-1 - 03/12/2024 |12
RE 240023 [ Microwave Cable Huber+Suhner SF126E/ 537060/126E / |09/08/2023 |12
11PC35/11PC35/ 537075/126E
1000MM,5000MM
RE 242978 |[High Pass Filter Pasternak PE87FL1018 D.C. 2215 02/02/2024 (12
1-13 GHz
RE 244707 | Thermo-Hygrometer |HIOKIE.E. LR5001 231202102 01/25/2024 |12
CORPORATION
AT 141171 | Attenuator Weinschel Corp MODEL 1 BG0143 12/06/2023 |12
(20dB) _DC-1GHz_N
AT 141174 | Attenuator HIROSE ELECTRIC AT-120 901247 01/15/2024 (12
(20dB) (above1GHz) |CO.,LTD.
AT 141414 | Microwave Cable Junkosha MWX221 12075407 08/01/2023 |12
AT 141429 | Temperature and Espec PL-2KP 14015723 08/09/2023 (12
Humidity Chamber
AT 141498 | Microwave Counter ADVANTEST R5373 120100309 07/24/2023 |12
AT 141558 | Digital Tester (TRUE [ Fluke Corporation 115 17930030 05/29/2023 |12
RMS MULTIMETER)
AT 141810 | Power Meter Anritsu Corporation ML2495A 824014 12/12/2023 |12
AT 141832 | Power sensor Anritsu Corporation MA2411B 738174 12/12/2023 |12
AT 141901 | Spectrum Analyzer Keysight Technologies Inc | E4440A MY48250080 |01/26/2024 (12
AT 142764 | Radiocomunication Rohde & Schwarz CMS54 829000/009 10/06/2023 |12
Service Monitor
AT 184490 | Microwave Cable Murata Manufacturing MXHS83QE3000 - 09/12/2023 |12
Company, Ltd.
AT 244712 [ Thermo-Hygrometer [HIOKI E.E. LR5001 231202106 01/25/2024 (12
CORPORATION
AT 89845 [ Audio Analyzer AUDIO PRECISION APx525 APX2-27079 10/17/2023 |12
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*Hyphens for Last Calibration Date and Cal Int (month) are instruments that Calibration is not
required (e.g. software), or instruments checked in advance before use.

The expiration date of the calibration is the end of the expired month.
As for some calibrations performed after the tested dates, those test equipment have been
controlled by means of an unbroken chains of calibrations.

All equipment is calibrated with valid calibrations. Each measurement data is traceable to the
national or international standards.

Test item:
RE: Field strength of spurious radiation
AT: Antenna Terminal Conducted
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