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ANNOUNCEMENT

This test report shall not be reproduced in full or partial, without the written approval of UL Japan, Inc.
The results in this report apply only to the sample tested. (Laboratory was not involved in sampling.)
This sample tested is in compliance with the limits of the above regulation.

The test results in this test report are traceable to the national or international standards.

This test report must not be used by the customer to claim product certification, approval, or
endorsement by the A2LA accreditation body.

This test report covers Radio technical requirements.

It does not cover administrative issues such as Manual or non-Radio test related Requirements.

(if applicable)

The all test items in this test report are conducted by UL Japan, Inc. Shonan EMC Lab.

The opinions and the interpretations to the result of the description in this report are outside scopes
where UL Japan, Inc. has been accredited.

The information provided by the customer for this report is identified in SECTION 1.

The laboratory is not responsible for information provided by the customer which can impact the
validity of the results.

For test report(s) referred in this report, the latest version (including any revisions) is always referred.

REVISION HISTORY

Original Test Report No.: 14747914S-A

Revision | Test Report No. Date Page Revised Contents

- 14747914S-A October 25, -
(Original) 2024

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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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
AFH Adaptive Frequency Hopping |IEEE Institute of Electrical and Electronics Engineers
AM Amplitude Modulation IF Intermediate Frequency

Amp, AMP Amplifier ILAC Ié]é?#r;aﬁgr?ggl Laboratory Accreditation

ANSI American National Standards Institute ISED ::r)lg\?glit‘l)cr)rr]lénstccl?;nc:dznd Economic

Ant, ANT Antenna 1ISO International Organization for Standardization
AP Access Point JAB Japan Accreditation Board

ASK Amplitude Shift Keying LAN Local Area Network

Atten., ATT | Attenuator LIMS Laboratory Information Management 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

BT Bluetooth NIST National Institute of Standards and Technology
BT LE Bluetooth Low Energy NS No signal detect.

BW BandWidth NSA Normalized Site Attenuation

Cal Int Calibration Interval NVLAP Qfg;gﬁ'] Voluntary Laboratory Accreditation
CCK Complementary Code Keying OBW Occupied Band Width

Ch., CH Channel OFDM Orthogonal Frequency Division Multiplexing
CISPR ggg:gglggtergﬁggnal Special des Perturbations P/M Power meter

Ccw 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

EIRP, e.i.r.p. | 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

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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SECTION 1: Customer Information
Company Name Panasonic Automotive Systems Co., Ltd. ™"
Address 4261, Ikonobe-cho, Tsuzuki-ku, Yokohama-shi, Kanagawa-ken 224-8520, Japan
Telephone Number | +81-50-1802-5117
Contact Person Daisuke Takahata

*1) The Grantee name in the FCC application is “Panasonic Corporation of North America”.

The information provided by 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

SECTION 2: Equipment Under Test (EUT)

2.1 Identification of EUT

Description

Car Navigation

Model Number

AT2403

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 3, 2023
Test Date April 20 and 21, 2023
2.2 Product Description

General Specification

Rating

DC13.2V

Operating temperature

-30 deg. C to +65 deg. C

UL Japan, Inc. Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Radio Specification

This report contains data provided by the customer which can impact the validity of results. UL Japan, Inc.
is only responsible for the validity of results after the integration of the data provided by the customer.
The data provided by the customer is marked “a)” in the table below.

Bluetooth (BR/EDR /BT LE)

Equipment Type Transceiver

Frequency of Operation 2402 MHz to 2480 MHz

Type of Modulation FHSS, GFSK/ 1m/4-DQPSK, 8DPSK / GFSK
Antenna Gain® 4.00 dBi

WLAN (IEEE802.11b/11g/11n-20/11ax-20)

Equipment Type Transceiver
Frequency of Operation 2412 MHz to 2462 MHz
Type of Modulation DSSS, OFDM
OFDMA: (20 MHz band): 26/52/106/242-tone RU
Antenna Gain® 4.00 dBi
WLAN (IEEE802.11a/11n-20/11ac-20/11ax-20/11n-40/11ac-40/11ax-40/11ac-80/11ax-80)
Equipment Type Transceiver
Frequency of Operation 20 MHz Band 5180 MHz to 5240 MHz
5745 MHz to 5825 MHz
40 MHz Band 5190 MHz to 5230 MHz
5755 MHz to 5795 MHz
80 MHz Band 5210 MHz, 5775 MHz
Type of Modulation OFDM
OFDMA (20 MHz band): 26/52/106/242-tone RU
(IEEE802.11ax only) (40 MHz band): 26/52/106/242/484-tone RU
(80 MHz band): 26/52/106/242/484/996-tone RU

Antenna Gain? RFO0: 5.00 dBi, RF1: 5.00 dBi

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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SECTION 3: Test Specification, Procedures & Results

3.1

Test Specification

Test Specification

FCC Part 15 Subpart C
The latest version on the first day of the testing period

Title

FCC 47 CFR Part 15 Radio Frequency Device Subpart C Intentional Radiators
Section 15.207 Conducted limits
Section 15.247 Operation within the bands 902-928 MHz, 2400-2483.5 MHz,
and 5725-5850 MHz

* Also the EUT complies with FCC Part 15 Subpart B.

3.2 Procedures and Results
Iltem Test Procedure Specification Worst Margin Results Remarks
Conducted FCC: ANSI C63.10-2013 FCC: Section 15.207 - N/A *1)
Emission  |6.Standardtestmethods |
ISED: RSS-Gen 8.8 ISED: RSS-Gen 8.8
Carrier FCC: KDB 558074 D01 15.247 | FCC: Section15.247(a)(1) See data. Complied | Conducted
Frequency =~ |Meas Guidancev05r02 |
Separation ISED: - ISED: RSS-247 5.1 (b)
20 dB FCC: KDB 558074 D01 15.247 [ FCC: Section15.247(a)(1) Complied | Conducted
Bandwidth  |Meas Guidancev05r02 |
ISED: - ISED: RSS-247 5.1 (a)
Number of FCC: KDB 558074 D01 15.247 |FCC: Complied | Conducted
Hopping  Meas Guidance v05r02 | Section15.247(a)(1)(iit) _____
Frequency ISED: - ISED: RSS-247 5.1 (d)
Dwell time FCC: KDB 558074 D01 15.247 |FCC: Complied | Conducted
Meas Guidance v05r02 | Section15.247(a)(1)(ii)_____
ISED: - ISED: RSS-247 5.1 (d)
Maximum FCC: KDB 558074 D01 15.247 | FCC: Section15.247(b)(1) Complied | Conducted
Peak Meas Guidance vO5r02 |
Output Power [ISED: RSS-Gen 6.12 ISED: RSS-247 5.4 (b)
Spurious FCC: KDB 558074 D01 15.247 | FCC: Section15.247(d) See data. Complied | Conducted
Emission & | Meas Guidance v05r02 |
Band Edge ISED: RSS-Gen 6.13 ISED: RSS-247 5.5
Compliance RSS-Gen 8.9
RSS-Gen 8.10
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, ANSI C63.10: 2013 is also referred.
*1) The test is not applicable since the EUT does not have AC Mains.

FCC Part 15.31 (e)

The EUT provides stable voltage constantly to the RF Part regardless of input voltage.
Instead of a new battery, DC power supply was used for the test. That does not affect the test result,
therefore the EUT complies with the requirement.

FCC Part 15.203 Antenna requirement

It is impossible for end users to replace the antenna, because the antenna is mounted inside of the EUT.
Therefore, the equipment complies with the antenna requirement of Section 15.203.

3.3 Addition to Standard
Iltem Test Procedure Specification Worst Margin Results Remarks
99 % Occupied |ISED: RSS-Gen 6.7 ISED: - N/A - Conducted
Bandwidth

Other than above, no addition, exclusion nor deviation has been made from the standard.

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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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.
Antenna terminal test Uncertainty (+/-)
Power Measurement above 1 GHz (Average Detector) 1.3dB
Power Measurement above 1 GHz (Peak Detector) 1.8 dB
Spurious Emission (Conducted) below 1 GHz 0.91dB
Conducted Emissions Power Density Measurement 1 GHz to 3 GHz 1.3 dB
Conducted Emissions Power Density Measurement 3 GHz to 18 GHz 2.5dB
Spurious Emission (Conducted) 18 GHz to 26.5 GHz 2.8dB
Spurious Emission (Conducted) 26.5 GHz to 40 GHz 2.6 dB
Bandwidth Measurement 0.012 %
Duty Cycle and Time Measurement 0.27 %
Temperature 2.2 deg.C.
Humidity 4.0 %
Voltage 0.74 %

3.5 Test Location

UL Japan, Inc. Shonan EMC Lab.

1-22-3, Megumigaoka, Hiratsuka-shi, Kanagawa-ken 259-1220 Japan

Telephone: +81-463-50-6400
A2LA Certificate Number: 1266.03

(FCC test firm registration number: 626366, ISED lab company number: 2973D / CAB identifier: JP0001)

Test room Width x Depth x Height | Size of reference ground | Maximum

(m) plane (m) / horizontal measurement
conducting plane distance

No.1 Semi-anechoic chamber (SAC1) 20.6 x 11.3 x7.65 20.6 x11.3 10m

No.2 Semi-anechoic chamber (SAC2) 20.6 x 11.3 x7.65 20.6 x11.3 10m

No.3 Semi-anechoic chamber (SAC3) 12.7 x7.7 x5.35 12.7x7.7 5m

No.4 Semi-anechoic chamber (SAC4) 8.1 x5.1x3.55 8.1x5.1 -

Wireless anechoic chamber 1 (WAC1) | 9.5x6.0x5.4 9.5x6.0 3m

Wireless anechoic chamber 2 (WAC2) | 9.5x6.0x5.4 9.5x6.0 3m

No.1 Shielded room 6.8x4.1x27 6.8 x4.1 -

No.2 Shielded room 6.8x4.1x27 6.8 x4.1 -

No.3 Shielded room 6.3x4.7x27 6.3 x4.7 -

No.4 Shielded room 44 x4.7x27 44 x4.7 -

No.5 Shielded room 7.8x6.4x27 7.8x6.4 -

No.6 Shielded room 7.8x6.4x27 7.8x6.4 -

No.8 Shielded room 3.45x5.5x24 3.45x5.5 -

No.1 Measurement room 2.55x4.1x2.5 - -

No.2 Measurement room 45x3.5x25 - -

Wireless shielded room 1 3.0x4.5x27 3.0x4.5 -

Wireless shielded room 2 3.0x4.5x27 3.0x4.5 -

3.6 Test Data, Test Instruments, and Test Set Up

Refer to APPENDIX.

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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SECTION 4: Operation of EUT during testing

4.1 Operating Mode(s)
Mode Remarks*
Bluetooth (BT) BR/EDR, Payload: PRBS9
*EUT has the power settings by the software as follows;
Power Setting: 9 (Setting Value)
Software: bluetooth_serial Version: 3

(Date: 2023.04.18, Storage location: Driven by connected PC)

*This setting of software is the worst case.
Any conditions under the normal use do not exceed the condition of setting.
In addition, end users cannot change the settings of the output power of the product.

Details of Operating Mode(s)

Test Item Mode Hopping Tested
Frequency
Conducted Spurious Emission Tx DH5 Off 2402 MHz
Tx 3DH5 2441 MHz
2480 MHz
Carrier Frequency Separation Tx DH5 On 2402 MHz
Tx 3DH5 2441 MHz
2480 MHz
20 dB Bandwidth Tx DH5 Off 2402 MHz
Tx 3DH5 2441 MHz
2480 MHz
Number of Hopping Frequency Tx DH5 On -
Tx 3DH5
Dwell time Tx DH1, DH3, DH5 On -
Tx 3DH1, 3DH3, 3DH5
Maximum Peak Output Power Tx DH5 Off 2402 MHz
Tx 2DH5 2441 MHz
Tx 3DH5 2480 MHz
Band Edge Compliance Tx DH5 On 2402 MHz
(Conducted) Tx 3DH5 off 2480 MHz
99 % Occupied Bandwidth Tx DH5 On 2402 MHz
Tx 3DH5 Of T 2441 MHz
2480 MHz

*As a result of preliminary test, the formal test was performed with the above modes, which had the
maximum payload length (except Dwell time test)

*2DH mode (2Mb/s EDR: pi/4DQPSK) was excluded for other tests than power measurement by using
3DH mode (3 Mb/s EDR: 8DPSK) as a representative.

*It is considered that the non-tested packet type (e.g. inquiry) can be omitted as it is complied with
above all the test items based on Bluetooth Core specification.

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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4.2

Configuration and Peripherals

47(1_

AC 100 V /50 Hz

QG:

AC 100 V /50 Hz

L 1 DC 13.2 V
C
2 _
== 3 - OPEN
4 5 8
B D E
OPEN

Description of EUT and Support Equipment

No. |ltem Model number |Serial Number Manufacturer Remarks

A | Car Navigation |AT2403 008 Panasonic EUT

B |Jig Board - - - -

C |Power PAN35-10A DEO01677 KIKUSUI -
Supply(DC)

D |Laptop ThinkPad E14 PF397TQG LENOVO -
Computer Gen2

E |AC Adapter ADLX65YCC2D |8SSA10R16922C2TJ19M1368 |LENOVO -

List of Cables Used

No. |Name Length (m) Shield Remarks

Cable Connector

1 DC 1.0+1.9 Unshielded Unshielded -

2 Signal 1.0 Unshielded Unshielded -

3 Signal 1.0 Unshielded Unshielded -

4 Signal 0.1 Unshielded Unshielded -

5 USB 0.8 Shielded Shielded -

6 Signal 0.1 Unshielded Unshielded -

7 AC 2.0 Unshielded Unshielded -

8 DC 1.8 Unshielded Unshielded -

9 AC 0.9 Unshielded Unshielded -

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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SECTION 5: Antenna Terminal Conducted Tests

Test Procedure

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

Test Span RBW VBW Sweep time Detector |Trace Instrument
Used
20dB 3 MHz 30 kHz 100 kHz Auto Peak Max Hold  |Spectrum Analyzer
Bandwidth
99 % Occupied |Enough width to 1105 % Three times  |Auto Peak Max Hold |Spectrum Analyzer
Bandwidth *1)  |display of OBW of RBW
emission skirts
Maximum Peak |- - - Auto Peak/ - Power Meter
Output Power Average *2) (Sensor:
160 MHz BW)
Carrier 3 MHz 100 kHz 300 kHz Auto Peak Max Hold  |Spectrum Analyzer
Frequency
Separation
Number of 30 MHz 200 kHz 620 kHz Auto Peak Max Hold |Spectrum Analyzer
Hopping
Frequency
Dwell Time Zero Span 100 kHz, |300 kHz, As necessary Peak Clear Write |Spectrum Analyzer
1 MHz 3 MHz capture

the entire dwell

time per hopping

channel
Conducted 9 kHz to 150 kHz {200 Hz 620 Hz Auto Peak Max Hold  |Spectrum Analyzer
Spurious 150 kHz to 30 MHz |10 kHz 30 kHz
Emission *3) *4) {30 MHz to 25 GHz [100 kHz _ |300 kHz
Conducted 13 MHz 100 kHz 300 kHz Auto Peak Max Hold  [Spectrum Analyzer
Spurious
Emission Band
Edge
compliance

*1) Peak hold was applied as Worst-case measurement.

*2) Reference data

*3) 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 not detected as shown in the chart.
(9 kHz -150 kHz: RBW = 200 Hz, 150 kHz - 30 MHz: RBW = 10 kHz)

*4) The limits in CFR 47, Part 15, Subpart C, paragraph 15.209(a), are identical to those in RSS-Gen section 8.9, Table 6, since
the measurements are performed in terms of magnetic field strength and converted to electric field strength levels (as reported in
the table) using the free space impedance of 377 Ohmes. For example, the measurement at frequency 9 kHz resulted in a level
of 45.5 dBuV/m, which is equivalent to 45.5 — 51.5 = -6.0 dBuA/m, which has the same margin, 3 dB, to the corresponding RSS-
Gen Table 6 limit as it has to 15.209(a) limit.

Test results are rounded off and limit are rounded down, so some differences might be observed.
The equipment and cables were not used for factor 0 dB of the data sheets.

Test Data : APPENDIX
Test Result : Pass

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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APPENDIX 1:

Test data

20 dB Bandwidth, 99 %Occupied Bandwidth and Carrier Frequency Separation

Test place
Date

Temperature / Humidity

Shonan EMC Lab. No.5 Shielded Room
April 21, 2023

26 deg. C /38 % RH

Engineer Yosuke Murakami

Mode Tx, Hopping Off, Tx, Hopping On
Mode Freq. 20 dB Bandwidth | 99 % Occupied | Carrier Frequency Limit for Carrier

Bandwidth Separation Frequency separation

[MHz] [MHz] [kHZz] [MHz] [MHz]
DH5 2402.0 0.984 861.4 1.000 >= (0.656
DH5 2441.0 0.965 866.2 1.000 >=0.643
DH5 2480.0 0.957 855.1 1.000 >= 0.638
DH5 Hopping On - 78640.3 - -
3DH5 2402.0 1.312 1183.0 1.000 >=0.875
3DH5 2441.0 1.318 1190.9 1.000 >=0.879
3DH5 2480.0 1.311 1175.5 1.000 >=0.874
3DH5 Hopping On - 78794.4 - -

Limit: Two-thirds of 20 dB Bandwidth or 25 kHz (whichever is greater).
No limit applies to 20 dB Bandwidth.

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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20 dB Bandwidth and 99 % Occupied Bandwidth

2402 MHz 2402 MHz
% Agilent R T = Agilent R T
Ref 187 dBpV sftten 18 d |Ret 187 dBpV wftten 16 dB
*Peak sPeak
Log + v Log P L L
18 " 10 Ak kg iy |
dB/ 2 2 TR e dB/ 3 S
Y v \a o
7 S
i ¢ L
Lgfv i Lgfiv
ML s2 ] I M se - L
Center 2,482 888 GHz Span 3 MHz |Center 2.402 089 GHz Span 3 MHz
*Res BH 30 kHz */BH 108 kHz Sweep 3.2 ms (1201 pts)  |wRes BN 30 kHz VBN 100 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur 9900 2 | Occupied Bandwidth Occ BM X PWr 9988
861.3971 kHz % dB -20.00 dB 1.1830 MHz % dB -20.00 48
Transmit Freq Error  7.660 kHz Transmit Freq Error  3.656 kHz
% dB Bandwidth 953,783 kHz % dB Bandwidth 1.312 MHz
2441 MHz 2441 MHz
i Agilent R T i Agilent R T
Ref 107 dBpV *Htten 10 dB |Ref 187 dBpV #Htten 10 dB
sPeak sPeak
Log T - Log e
1 y N 16 T P v S
dB/ L o, d8/ . i i
r | g
-~ ."I..\ .}’.' '._‘
- .r/ \‘ i e \M»\.mw-._ww\-r.ﬁﬂ-
N A
o e m
LgAv LafAv
Ml 52 ML 52|
Center 2.441 B@9 GHz Span 3 MHz |Center 2.441 908 GHz Span 3 MHz
*Res BH 38 kHz #VEH 100 kHz Sweep 3.2 ms (1201 prs)  |eRes BH 3@ kHz WVEH 108 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur 9900 7 | Occupied Bandwidth Occ BH % Pur  99.00 7
866.2437 kHz %@ 2000 45 11909 MHz xds 200 8
Transmit Freq Error  11.183 kHz Transmit Freq Error 4,547 kHz
% dB Bandwidth 965.279 kHz % dB Bandwidth 1.318 MHz
2480 MHz 2480 MHz
% Agilent R T = Agilent R T
Ref 107 dBpV *fitten 10 d |Ref 107 dBpV *Atten 10 dB
wPeak wPeak
Log - ] Log VATV R v
7 PO WY AV AW s
16 LS e ] 10 et Treg
dB/ 527 R 48/ > ?/ e
~ | i o N i i
oo \."’I | '\__'. f‘ -\
=y | s
|
LaAv T LaRv
ML $2 ! ML $2
Center 2.430 B89 GHz Span 3 MHz  |Center 2.450 000 GHz Span 3 MHz
*Res BH 30 kHz SUBH 108 kHz Sweep 3.2 ms (1201 pts) |wRes BW 30 kHz WUEH 100 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur 9900 2 | Occupied Bandwidth Occ BH % PWr  99.00 %
855.8754 kHz % dB -20.80 4B 1.1755 MHz x dB  -20.00 dB
Transmit Freq Error  7.832 kHz Transmit Freq Error  5.604 kHz
% dB Bandwidth 956,836 kHz % dB Bandwidth 1.311 MHz

UL Japan, Inc. Shonan EMC Lab.
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Test Report No. 14747914S-A
Page 14 of 32

20 dB Bandwidth and 99 % Occupied Bandwidth

DH5

3DH5

Hopping On Hopping On
¥ Agilent R T o Agilent R T
Ref 187 dBpV Atten 18 dB Ref 167 dBpV *Atten 19 dB
*Peak LSS IS NN T I ek [ 9
Log e e Y s . Log | |
18 | 1 T 18 4 1
dB/ dB/ | |
> e =+ =
| I Il I
] I i .
P | | torird Lowansd | | vt
LgAv LaRv
ML 52 M1 $2]
Center 2,441 BB GHz Span 108 MHz |Center 2.441 98 GHz Span 108 MHz
*Res BH 1 MHz *UBH 3 MHz Sweep 1067 ms (3081 pts) |eRes BH 1 MHz *JEH 3 MHz Sweep 1.067 ms (8001 pts)
Occupied Bandwidth occ BH % Pur 9900 2 | Occupied Bandwidth Occ BM % Pur  99.00 %
78,6403 MHz ® dB -26.00 dB 78.7944 MHz ® dB -26.00 48
Transmit Freq Error  -13.621 kHz Transmit Freq Error  -15.631 kHz
% dB Bandwidth $1.093 MHz % dB Bandwidth £1.562 MHz

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Carrier Frequency Separation

DH5

3DH5

2402 MHz 2402 MHz
3 Agilent R T i Agilent R T
a Mkrl 1008 @ MHz a Mkrl 1.606 8 MHz
Ref 117 dBwV Ftten 20 dB 8.87 dB  |Ref 117 dBpV Atten 20 dB -0.01 dB
sPeak wPaak
Log Log |
18 f 10 y
dB/ R P L | L3 AN N
£ N i | —— v A\ | PSS CCVSRO BRI Y St s S S S ]
\ ) \ / P - -
A N S . A Vi
Ve A o (
i
Lofv |/ LaAv
$1 82 $1 82
M3 F$ M3 F3|
AR AR
£ £0f)
50k 250k
Swp Swp
Center 2,482 758 GHz Span 3 MHz  |Center 2,482 750 @ GHz Span 3 MHz
*Res BH 100 kHz *UBH 308 kHz Sweep 1.84 ms (1201 pts) |Res BW 100 kHz SUBH 300 kHz Sweep 1.04 ms (1201 prs)
2441 MHz 2441 MHz
- Agilent R T - Agilent R T
& Mkrl 1000 @ MHz a Mkrl 1.606 6 MHz
Ref 117 dBpV Fitten 20 dB 8.01 dB  |Ref 117 dBpV Atten 20 dB -8.23 dB
*Peak *Peak
Log Log
18 18
iR 1 iR 1
&/ . 3 AN 48/ | NN 2 AP
/ / F [, ™ — =
Y. \ / \\ ) \\_“
L~ “r S N
Lgfv LgAv
51 82 S1 82
M3 F$ M3 F§|
AA AR
£(f): £(f)x
250K f258k
Swp Svip
Center 2.441 B89 8 GHz Span 3 MHz |Center 2.441 800 @ GHz Span 3 MHz
*Res BH 108 kHz VBN 368 kHz Sweep 1.84 ms (1201 pts)  |eRes BH 108 kHz SUBH 380 kHz Sneep 1.84 ms (1201 pts)

2480 MHz

2480 MHz

3 Agient T 5 Agilent R T
a Mkrl 1008 @ MHz a Merl 1.606 8 MHz
Ref 117 dBpV Ftten 20 dB 8.14 dB  |Ref 117 dBpV Atten 20 dB 0.19 dB
*Peak WPeal
Log Log
18 1 10
1R 1 1R
@ | | PR 1 ® |, L . A .
. f \\-\ I /-/. . i kel I“‘\.
— | " :\
] " Y
LgAv ~ MLgfv
Sl $2) S1 82
M3 FS M3 F5)
FAA AR
£(f) £(f)x
250K f258k
Swp | Swp
|
Center 2,479 250 8 GHz Span 3 MHz |Center 2.479 250 @ GHz Span 3 MHz

*Res BH 108 kHz *VEH 300 kHz

Sweep 1.84 ms (1281 prs)

*Res EH 108 kHz

WEH 300 kHz

Sweep 1.04 ms (1201 prs)

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Number of Hopping Frequency

Test place Shonan EMC Lab. No.5 Shielded Room
Date April 21, 2023
Temperature / Humidity 26 deg. C /38 % RH
Engineer Yosuke Murakami
Mode Tx, Hopping On
Mode Number of channel Limit
[channels] [channels]
DH5 79 >=15
3DH5 79 >=15

Testwas not performed at AFH mode whose number of hopping channel is
20 channels because this Bluetooth radio is in compliance of Bluetooth Specification.

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Number of Hopping Frequency

DH5

3DH5

Hopping On (1/3)

Hopping On (1/3)

Start 2,400 080 GHz
*Res EH 200 kHz

WWEH 620 kHz Sweep 1.04 ms (1201 prs)

*Res EH 200 kHz

& Agilent R T i Agilent R T
Ref 117 dBpV Atten 26 dB Ref 117 dEpV Atten 20 dB
wPeak wPeak
i i
1
48/ s II—Il _’|I n ."] lﬂ, i -l fh M —-II s ll" '| |' |I n I.'1 i} ,"l AMmAaAnM l," || I"*l M |I n 48/ T T T T T YT Y YT T T s
Tt TRERTIIE T —t T T
il Imia al | ] IR |
[ M yli gy | IRIRNL |'. HRRINRRIRE l' i Y |
LRIl LI L L A T Ty o i I
| |
Lafv | LgAv ;I
|
s1 52| | s1 szl
M3 FS| | M3 Fs|
AR/ FA|
e [ £0f):
FTun FTun
Swp Swp
Stop 2.430 900 GHz | Start 2.400 009 GHz Stop 2.430 908 GHz

WWEH 620 kHz Sweep 1.04 ms (1201 prs)

Hopping On (2/3)

Hopping On (2/3)

- Agilent R T o Agilent R T
Ref 117 dBpl Atten 28 dB Ref 117 dBpl Atten 26 dB
wPeak sPeak
i i
dBK ||'."- "\] |".;"'...="| AR "‘I'".'| 'M'| |'“'||"'_" AH-AARAH T A '|"_'. - el VaVa¥, VaVaV. VaV.. N TN TN
! | 1] IRIRVIT 1 1] 11 | IRIN!
Il L'l L[\ U Uy | ARIRRIERIR RN | AR
L B A A
Lafly Lafly
51 52 51 52
M3 F$ M3 F$
FA| AR
£(f)x £0f):
FTun FTun
Swp Swp

Start 2,430 809 GHz
Res BH 200 kHz

Stop 2,460 098 GHz

WWBH 620 kHz Sweep 1.04 ms (1201 prs)

Start 2,430 800 GHz
*Res BH 200 kHz

Stop 2,460 098 GHz

VBN 620 kHz Sweep 1.04 ms (1201 prs)

Hopping On (3/3)

Hopping On (3/3)

Start 2.460 800 GHz
sRes BH 208 kHz

WUBH 620 kHz Sweep 1.84 ms (1201 pts)

*Res BH 208 kHz

= Agilent R T = Agilent R T
Ref 117 dEpV Atten 20 dB Ref 117 dEpV Atten 20 dB
sPeak sPeak
Log Log
18 18
P e e Ay B | A
|| |||||'|II|| ||IIIIII||| I] 1 IIIII |||
IR R R R R R l'
Ve ] (AL |l 1
1 '|
1
.I |
Lafv k LafAv i
|
Sl $2 S1 82 |
M3 FC | M3 F§) |
FA| | AA| \
£ T R £(): LN
FTun WO [FTun R Kaia'ads Tl
Svp Swp
Stop 2.490 806 GHz | Start 2.460 800 GHz Stop 2,490 006 GHz

WUBH 620 kHz Sweep 1.04 ms (1201 pts)

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Dwell time
Test place Shonan EMC Lab. No.5 Shielded Room
Date April 21, 2023
Temperature / Humidity 26 deg. C /38 % RH
Engineer Yosuke Murakami
Mode Tx, Hopping On
Mode Number of transmission Length of Result Limit
ina 31.6 (79 Hopping x0.4) transmission
[ms] [ms] [ms]
DH1 494 times / 5s x 316s = 313 times 0.407 127 400
DH3 26.6 times / 5s x 316s = 169times 1.662 281 400
DH5 19.8 times / 5s x 316s = 126 times 2.911 367 400
3DH1 51.2 times / 5s x 31.6s = 324 times 0.411 133 400
3DH3 246 times / 5s x 316s = 156 times 1.662 259 400
3DH5 19.0 times / 5s x 316s = 121 times 2915 353 400
Sample Calculation
Result = Number of ransmission x Length of transmission
*Average data of 5 tests.
Mode Sampling [times Average
1 2 3 4 5 [times]
DH1 50 50 50 51 46 49.4
DH3 26 25 28 26 28 26.6
DH5 20 19 19 20 21 19.8
3DH1 50 52 50 52 52 51.2
3DH3 22 30 27 22 22 246
3DH5 20 18 21 18 18 19

Sample Calculation
Average = Summation (Sampling 1t0 5) /5

This device complies with the Bluetooth protocol for FHSS operation, employing a pseudo random channel selection and hopping rate
to ensure that the occupancy time in N x 0.4 s, where N is the number of channels being used in the hopping sequence (20 <N < 79),
is always less than 0.4 s regardless of packet size. This is confirmed in the test report for N = 79.

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Dwell time

DH1 (172)

DH1 (212)

(Representative chart)
% Agilent R T = Agilent R T
& Mkrl 4071 ps
Ref 187 dEpV *Htten 18 dB Ref 187 dEpV *Atten 16 dB -3.97 dB
wPeak wPeak
Log Log 3
10 10 L
8/ B/ |
1.
T
' i
Lafv 1 Ll Lafw [
[ szL |l 1 WL 52 1
H3 F3 \ Center 2,441 @09 GHz Span @ Hz
| | || ! Res BH 1 MHz SVEH 3 MHz Sweep 480 ps (8001 pts)
£ Marker  Trace Type W Axis Feplituda
£250k 1R ) Tima 2064 ps 26.41 dBpy
1a ) Tine 4071 ps -3.97 d8
Center 2.441 808 GHz Span @ Hz
Res BH 108 kHz *VEH 308 kHz Sweep 5 5 (1201 pts)
(Representative chart)
% Agilent R T % Agilent R T
& Mkrl  1.662 ms
Ref 187 dEpV *Atten 18 dB Ref 187 dEpV *Atten 16 dB 13.26 48
wPeak *Peak
Log Log
18 18
dB/ dB/
Lo Lonv m
Hl 52 Hl 52 I J
H3 F3 Center 2,441 @09 GHz Span @ Hz
1 Res BN 1 MHz SYBH 3 MHz Sweep 2,85 ms (8001 pts)
£0f) Harker Trace ttm 3 sngis ;?;msdu
i . 1 ) i 188.1 1222 del
s i fh L ",“ll‘lj' i o 1s ay Tina 1662 ns 1326 8
Center 2.441 808 GHz Span @ Hz
Res BH 100 kHz SUBH 300 kHz Sweep 5 5 (1201 pts)
(Representative chart)
= Agilent R T % Agilent R T
a Merl 2911 ms
Ref 187 dEpV sftten 10 dE Ref 187 dEpV sAitten 10 dE -4.18 dB
*Peak *Peak T
Log Log 1
18 18
dB/ dB/
LaRv il 4ot 1y LaAv m
M §2 | W $2) !
H3 FS§ Center 2,441 009 GHz Span @ Hz
s A . - Res BH 1 MHz WWEBH 3 MHz Sweep 3.6 ms (8081 pts)
£0F): | Marker  Trace Type X Axis Anplituds
F50k 1R 1y Ting 342.9 ps 21.48 dBpl
by i i i . . 1a ) Ting 2,911 s -4.10 dB
Center 2441 999 GHz Span 8 Hz
Res BH 108 kHz #VEH 308 kHz Sweep 5 s (12601 pts)

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Dwell time

3DH1 (1/2)

3DH1 (212)

(Representative chart)
i Agilent R T o Agilent R T
a Ml 4111 ps
Ref 187 dBpV *Atten 10 dB Ref 187 dBpY *Atten 18 dB -10.27 dB
wPeak *Peak |
Log Log —
10 18 L il ”m it
dB/ dB/ L R L |[
|
l
T
Lgfv I il Lgfv |
WL 52 m WL s2 il
H3 F$ Center 2.441 099 GHz Span @ Hz
Res BH 1 MHz sYBH 3 MHz Sweep 490 ps (3601 pts)
£ Marker  Trace Typa X Axig Anplituda
550k 1R oy Tina 32.77 us 19,83 dByl
i : 1a ay Tina 411.1 us -18.27 dB
Center 2.441 800 GHz Span @ Hz
Res EW 108 kHz SVEH 308 kHz Sweep 55 (1201 prs)
(Representative chart)
2 Agilent R T - Agilent R T
& Merl  1.662 ms
Ref 167 dBpV #Htten 10 dB Ref 187 dBpV *Htten 10 dB -2.98 dB
#Peak sPeak
Log Log f i
10 19 ! :
dB/ dB/
[
LaAv | Lgfv m
Hl 52 HL 52 _ |
H3 F3i Center 2.441 808 GHz Span B Hz
| I | Res BH 1 MHz #WEH 3 MHz Sweep 2.05 ms (5001 pts)
£0F rlalr:ur TEige 'I;Du :a;l;x;i 21ﬂ;gln;;u:
i a .
F>5ek (13 P ! P11 Tina 1662 e 298 48
Center 2.441 008 GHz Span @ Hz
Res BH 108 kHz SUBH 388 kHz Sweep 55 (1201 pts)
(Representative chart)
i Agilent R T ¥ Aglent R T
a Mkl 2915 ms
Ref 167 dBpV sfitten 10 dB Ref 187 dBpV *Atten 10 dB 4.65 dB
Peak *Peak
Log Log
18 18
dB/ dB/
LgFiv 11 LaAv
H s2] ] WL S2 |
W3 FS| Center 2.441 990 GHz Span @ Hz
1 ' m | . Res BH 1 MHz SYBH 3 MHz Sweep 3.6 ms (8861 pts)
£(fx Marker  Trace Type X Axis Anplituda
250k 1R 1) Tina 3425 pe 20.48 dByl
pryd . oy QFM 1s ) Ting 2.915 ae 465 dB
Center 2.441 008 GHz Span @ Hz
Res BEH 180 kHz_ WVBH 380 kHz_ Sweep 55 (1201 prs)

UL Japan, Inc. Shonan EMC Lab.
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Maximum Peak Output Power

Test place Shonan EMC Lab. No.5 Shielded Room

Date April 20, 2023

Temperature / Humidity 27 deg. C / 46 % RH

Engineer Kouki Yamada

Mode Tx, Hopping Off

Maximum peak output power
Conducted Power e.i.r.p. for RSS-247
Mode Freq. Reading| Cable | Atten. Result Limit Margin [ Antenna Result Limit Margin
Loss Loss Gain
[MHz] [dBm] | [dB] [dB] [dBm] [ [mW] | [dBm] | [mW] [dB] [dBi] | [dBm] | [mW] | [dBm] | [mW] [dB]

DH5 2402 -6.80 2.30 9.64 5.14 3.27 | 20.97 125 15.83 | 4.00 9.14 8.20 | 36.02 | 4000 | 26.88
DH5 2441 -7.10 2.31 9.64 4.85 3.05 | 20.97 125 16.12 | 4.00 8.85 7.67 | 36.02 | 4000 | 27.17
DH5 2480 -6.98 2.33 9.64 4.99 3.16 | 20.97 125 15.98 | 4.00 8.99 7.93 | 36.02 | 4000 | 27.03
2DH5 2402 -5.30 2.30 9.64 6.64 4.61 20.97 125 14.33 | 4.00 | 10.64 | 11.59 | 36.02 | 4000 | 25.38
2DH5 2441 -5.61 2.31 9.64 6.34 4.31 20.97 125 1463 | 4.00 | 10.34 | 10.81 | 36.02 | 4000 | 25.68
2DH5 2480 -5.49 2.33 9.64 6.48 4.45 | 20.97 125 14.49 | 4.00 | 10.48 | 11.17 | 36.02 | 4000 | 25.54
3DH5 2402 -4.91 2.30 9.64 7.03 5.05 | 20.97 125 13.94 | 4.00 | 11.03 | 12.68 | 36.02 | 4000 | 24.99
3DH5 2441 -5.18 2.31 9.64 6.77 4.75 | 20.97 125 1420 | 4.00 | 10.77 | 11.94 | 36.02 | 4000 | 25.25
3DH5 2480 -5.08 2.33 9.64 6.89 4.89 | 20.97 125 14.08 | 4.00 | 10.89 | 12.27 | 36.02 | 4000 | 25.13

Sample Calculation:
Result = Reading + Cable Loss + Attenuator Loss
e.i.r.p. Result = Conducted Power Result + Antenna Gain

All comparison were carried out on same frequency and measurement factors.

Testwas not performed at AFH mode, because the decrease of number of channel (min: 20 ch) at AFH mode does notinfluence on the output power and bandwidth of the EUT.
As this device had AFH mode and frequency separation could not meet the requirement of over 20 dB BW without 2/3 relaxation, 125 mW power limit was applied to it.

Average power (Reference datafor RF Exposure)

Mode Freq. Reading| Cable | Atten. Result Duty Result
Loss Loss (Time average) factor |(Burst pow er average)
[MHz] [dBm] [dB] [dB] [dBm] | [mW] [dB] [dBm] | [mW]
DH5 2402 -8.45 2.30 9.64 3.49 2.23 1.09 4.58 2.87
DH5 2441 -8.78 2.31 9.64 3.17 2.07 1.09 4.26 2.67
DH5 2480 -8.64 2.33 9.64 3.33 2.15 1.09 4.42 2.77
2DH5 2402 -8.95 2.30 9.64 2.99 1.99 1.09 4.08 2.56
2DH5 2441 -9.29 2.31 9.64 2.66 1.85 1.09 3.75 2.37
2DH5 2480 -9.12 2.33 9.64 2.85 1.93 1.09 3.94 2.48
3DH5 2402 -8.94 2.30 9.64 3.00 2.00 1.09 4.09 2.56
3DH5 2441 -9.29 2.31 9.64 2.66 1.85 1.09 3.75 2.37
3DH5 2480 -9.11 2.33 9.64 2.86 1.93 1.09 3.95 2.48

Sample Calculation:
Result (Time average) = Reading + Cable Loss + Attenuator Loss
Result (Burst power average) = Result (Time average) + Duty factor

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Test place

Temperature / Humidity

Date

Burst Rate Confirmation

Shonan EMC Lab. No.5 Shielded Room
April 20, 2023

27 deg.C /46 % RH

Engineer Kouki Yamada
Mode Tx, Hopping Off
DH5
Txon/(Tx on + Tx off) = 0.778
Tx on/(Tx on+ Tx off) * 100 = 77.8 %
Duty factor =10 * log (3.748 / 2.915) = 1.09 dB
VBW:1/ontime = 343.08 Hz < 360.00 Hz
o Agilent R T
a Mkr2 3,748 ms

Ref 187 dBpY sfitten 18 dB -0.94 dB
sPeak |
leg = —
18
dB/
| ] |
Lgfiv I . .
Wl 52
Center 2,441 888 GHz Span @ Hz
Res BH 8 MHz *UEH 50 MHz Sweep S ms (8081 pts)
Marker Trace Type X Axie Anplitude
1R IoH Tine 1045 ne 34,69 dByy
1a IoH Tine 2915 ne 1.42 dB
xR 1 Tine L1045 ne 34,69 dByy
2a IeH Tine 3.748 ne -0.94 dB
Txon/(Tx on + Tx off) = 0.777 Txon/(Tx on + Tx off) = 0.778
Txon/(Tx on+ Tx off) * 100 = 77.7 % Txon/(Tx on + Tx off) * 100 = 77.8 %
Duty factor =10 * log (3.751/ 2.916) = 1.09 dB Duty factor =10 * log (3.753/ 2.921) = 1.09 dB
VBW:1/ontime = 342.98 Hz < 360.00 Hz VBW:1/ontime =342.39 Hz < 360.00 Hz
- Agilent R T “ Agilent R T
& Mkr2 3751 ms a Mkr2 3753 ms
Ref 187 dBpV sAitten 18 d -2.33 dB Ref 107 dBpV *Ateen 10 dB -0.89 dB
sPeak *Peak
Log ] . . = Log ren 1 e i e ke .11 1 —
10 19 ‘
dB/ dB/ |
Lafv - : Lafv
1 32 WL 52
Center 2.441 @08 GHz Span @ Hz Center 2,441 808 GHz Span @ Hz
Res BH 8 MHz *BH 58 MHz Sweep S ms (8001 pts) Res BH & MHz SUEH 58 MHz Sweep S ms (8801 pts)
Marker Trace Trpe X Axis fsplitude Marker Trace Trpe X Axis Fmplitude
1R IeH Tine 1.042 ne 38.45 dByl 1R IeH] Tine 1847 ne 36.91 dByll
1a IeH Tine 2916 ne -2.62 dB 1s o] Tine 2.921 ue -1.98 dB
xR IeH Tine 1.042 ne 38.45 dByl R o] Tine 1847 ne 36.91 dBy
2a IeH Tine 3751 ne -2.33 dB 2 M Tine 3.753 me -8.89 dB
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room
Date April 21, 2023
Temperature / Humidity 26 deg. C /38 % RH
Engineer Yosuke Murakami
Mode Tx, Hopping Off, DH5
2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
o Agilent R T o Agilent R T
Mirl 10.41 kHe Mkrl 175 kHz
R;f ?‘? dBpV sftten 10 dB 7.58 dBpV IR;I i? dBpV sftren 18 dB 17.40 dBpV
oFeal Feal
Log | | Log |
10 10
B/ | | B/ |
ol ol '
788 7838
dBpl dBpll
Lafv Lafv
1§ sl §2
V3 FC 3 FC
£0F) £(F)
e [ I Flu § I I
(T T R Y | - " ﬂ""“"’""‘*‘*"N”‘w"*%ﬁrr\’dm,«nnmnwﬁu A s b
il "*‘J‘-""ﬁ"_['.!i?"‘!l.'!'blt'..u\,'ﬁ\'ﬁ,uh'd LAFE R "Mi'Th'ﬁ";F"“ b ‘fl,i‘!.'ell‘r I (ki | e
Start 9.60 Kz Stop 150.00 kHz | Start 150 khz Stop 30.080 HAz
*Res BH 200 Hz WBH 620 Hz Sweep 2.279 5 (1201 prs) sRes BN 10 kHz "WBH 30 kHz Sweep 2853 ms (1201 prs)
30 MHz - 25 GHz
5 Agilent R T
Mkrl 2482 GHz
Ref 107 dBuY sfitten 10 dB 98.79 dBwY
sPeak |
o
Log 1
10
dB/
ol
788 I
dBwV i i 1 o
Lafv ,_jlﬂv- g
sl $2 I
Start 39 MHz Stop 25,008 GHz

sRes BH 108 kiz

oJEH 308 kHz

Sweep 2.387 s (3001 prs)

Mark

er  Trace

Typa ¥ Axis Amplitude
Frag 2,482 GHz 98.79 dBpl
Freq 2,355 GHz 35.94 dByl)
Freq 2,786 GHz 46.85 dByl)
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room
Date April 21, 2023
Temperature / Humidity 26 deg. C /38 % RH
Engineer Yosuke Murakami
Mode Tx, Hopping Off, DH5
2441 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
o Agilent R T 7 Agilent R T
Mkrl 9.82 kHz Mkrl 158 kHz
Ref 87 dBpV sftten 10 dB 7.65 dBpV Ref 97 dBpV sAtten 10 dB 16.59 dBpv
ITPeak ITPe-ak | |
0 0g
1@g 18 |
dB/ dB/ |
1] 1]
7849 7849
dBpV dBpl
Lofv Lafv
51 52 51 58
V3 FC| V3 FC|
£0i) £0i)
<50k D FTun
FET Do Y h S0 TRttt o M -M..ww i P i
ot N i b i bl e b o e s i
Start 909 kHz Stop 150,00 kHz Start 150 kHz Stop 30,000 MHz

sRes BH 200 Hz

*VEH 62@ Hz

Sweep 2,279 5 (1201 prs) sfes BH 10 kHz

*UBH 38 kHz Sweep 285.3 ms (1201 prs)

30 MHz - 25 GHz

% Agilent R T
Mkrl 2.441 GHz
Ref 187 dBpV sAtten 10 dB 98.93 dBpV
sPeak T
Log
18
dB/
ol
78.9
dBpY . = | e e — =
LoRv NT=" SO e o -
& &b 1 dl ! 1
Start 39 MHz Stop 25,089 GHz
sRes BH 108 kHz SVEH 300 kHz Sweep 2,387 s (8001 prs)
Markar Trace Typa X Axig Anplitede
1 €33 Frag 2.441 GHz 98.93 dByll
2 €3 Frag 2,393 GHz 37.58 dByl
3 e Fraq 2.824 GHz 44.14 Byl
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room
Date April 21, 2023
Temperature / Humidity 26 deg. C/ 38 % RH
Engineer Yosuke Murakami
Mode Tx, Hopping Off, DH5
2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
% Agient R T i Agient R T
Mikrl 12.06 kHz Mkrl 158 kHz
Ref 87 dBpV *Htten 10 dB 6.75 dBpV Ref 97 dBpV *Htten 16 dB 17.76 dBpV
sPeak T | sPeak
Log | Log |
10 - 10
d8/ o8/ !
i,
ol ol l
745 795 L
dBp¥ dBpV |
Lafv LaAv
51 82 $1 S8 |
W3 FC V3 FC |
£ [ . £ | T i | |
FCS0K | 2 | FTun
e "*T}J'-'ji,ﬂ f".l!l- (o Ly At . e W TTCTT R PRSI VRAPPTE Y RTRY (R W P PR Oy Y
e L
Start 900 kHz : Stop 156,88 kHz Start 150 kHz Stop 30.809 MHz

*Res BH 200 Hz

WUBH 628 Hz Sweep 2.279 5 (1201 pts) *Res BN 1@ kHz

oVEH 38 kHz Sweep 285.3 ms (1201 pts)

30 MHz - 25 GHz

i Agilent R T
Mkrl 2.488 GHz
Ref 107 dBpv *Htten 10 dB 99.50 dBpV
sPeak P
Log 4
18
dB/
ol 12
795 5
dBpY i | A DT |
LaAv _J#'MW |
$1 82 |
Start 30 MHz Stop 25,0808 GHz
sRes BH 108 kiz oUEH 308 kHz Sweep 2.387 s (3001 prs)
Marker  Trace ¥ Rxis Amplitude
(3 2.480 GHz 99,58 dBull
(3 2.193 GHz 39.83 dBull
e 2.864 GHz 45.43 Byl

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room
Date April 21, 2023
Temperature / Humidity 26 deg. C/ 38 % RH
Engineer Yosuke Murakami
Mode Tx, Hopping Off, 3DH5
2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
% Agient R T % Aglent R T
Mirl 10.41 kHz Mkrl 175 kHz
Ref §7 dBpV *itten 18 dB 7.58 dBpV Ref 97 dBpV sAitten 16 dB 17.48 dBpY
wPeak sPeak
Log Log
19 10
de/ dB/
o [ [ | | o ol o | o o
788 788
dBpl/ dBpl
Lafiv Lafv
sl $2) sl $2)
U3 FC U3 FC
£406): £(f)
£<50K i FTun
FFT [l T T T T Swp Py, — | 1 I ml
Miudiak i b A U . st A AR i, KW s i
T W g e L [ TPYY EPY b L el e, AP A y , 4,
J ]r* ,‘)'P' a"{“@!ﬁi&ﬂ%ﬁhﬁﬂ%%@j&vﬂmw _.,I,#T}'»‘I,w.ﬁ ! ! I !
Start 909 kHz Stop 150,89 kHz Start 158 kHz Stop 30,000 MHz
sRes BH 208 Hz WWEH 628 Hz Sweep 2.279 5 (1201 prs) sRes BH 10 kHz wJEH 38 kHz Sweep 285.3 ms (1201 pts)

30 MHz - 25 GHz

o Agilent R T
Mkrl 2.462 GHz
Ref 187 dEpV sAtten 10 dB 98.79 dBpV
Peak
Log 4
18
dB/
o
788 |
depv T T T —
ek O o e T e
Lgfv ' e
51 92 |
Start 30 MHz Stop 25,008 GHz
sRes BH 108 kiz VBN 368 kHz Sweep 2.387 s (8001 ps)
Marker  Trace Type A Ris Amplitude
1 e Frag 2,482 GHz 98.79 dByl
2 3 Freq 2.355 GHz 35.94 dBul)
3 3 Freq 2.786 GHz 46.85 dBul)

UL Japan, Inc. Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room
Date April 21, 2023
Temperature / Humidity 26 deg. C/ 38 % RH
Engineer Yosuke Murakami
Mode Tx, Hopping Off, 3DH5
2441 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
= Agilent R T s Agilent R T
Mkrl 9.82 kHz Mikrl 158 kHz
Ref 87 dBpV sftten 18 dB 7.65 dBpV Ref 97 dBpV sftten 16 dB 16.59 dBpV
sPeak 1 wPeak
Log | | Log
1@ — ] 1@
dB/ dB/
Ji] i 1]
789 789 L
dBpl dBpl
LaRv I LgRv
b | 51 52
V3 FC | V3 FC|
E(f) £(f)
<50k b FTun
VY ] ] ! ] A e v —— : .
n\'w'{'f""""ﬁ “‘4rs"'-\'»tf';“'\'-!hw*ﬁ"-n'aw.m.-*ﬁﬁ‘wﬁ.I».- gobeis Mol h e M i bl s s it i
Start 988 kHz : Stop 150,88 kHzl Stare 158 kHz Stop 38,008 MHz

sRes BH 200 Hz

*JBH 62@ Hz

Sweep 2.279 5 (1201 pes)

sfes BH 18 kHz *VBH 38 kHz Sweep 285.3 ms (1201 prs)

30 MHz - 25 GHz

= Agilent R T
Mkrl 2.441 GHz
Ref 187 dEpV *Htten 18 dB 98,93 dBpV
sPeak |
g
Log 1
18 :
dB/ il
1] 4 |
789 T
dBpV g1 ! | —| —
o S, I
[ v e— - o,
51 82 |
Start 38 MHz Stop 29,009 GHz
sfes BH 100 kHz oUEH 308 kHz Sweap 2.387 s (3001 prs)
Marker  Trace Trre X Axis Amplitude ]
1 3 Freq 2.441 GHz 98.93 dByl)
2 €3 Frag 2,393 GHz 37.58 dByl
3 (&3] Freg 2.824 GHz d44.14 dBpl)

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room
Date April 21, 2023
Temperature / Humidity 26 deg. C/ 38 % RH
Engineer Yosuke Murakami
Mode Tx, Hopping Off, 3DH5
2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
% Aghent R T i Agient R T
Mirl 12.85 kHz Mkrl 175 kHz
Ref §7 dBuV *Atten 10 dB 7.97 dBpY [Ref 97 BV *Atten 18 dB 17.59 dBwY
wPeak sPeak
Log Log
19 10
dB/ d8/
i
1] ol
78.7 78.7
dBpV dBpl
Lofv Lafv
st $2 St $2
V3 FC U3 FC
£ £
f<50K | & FTun
FFT *I'L.'.ﬁﬁh 4 ) . Swp ‘.‘*.NM'.'\;M“#--\\MW P N N P
b n\:\-f'r MNU}MMW W Wy TEWEN Y e : ’ y
Start 9.0 kHz Stop 150,09 kHz Stare 150 kHz Stop 30,000 MHz
sRes BH 208 Hz WWEH 620 Hz Sweep 2.279 5 (1201 pts) sRes BH 10 kHz WWEH 38 kHz Sweep 285.3 ms (1201 pts)

30 MHz - 25 GHz

7 Agilent R T
Mkrl 2.488 GHz
Ref 187 dEpV sfitten 10 dB 98.73 dBpV
Peak P
Log g
10
dB/

ol
78.7
dBpl 3 =
Lofv b e
S1 32 |
Start 38 MHz Stop 25.808 GHz
sRes BN 100 kHz sUEH 308 kHz Sweep 2.387 5 (3001 prs)
Marker  Trace Type X Rxis FAmplitude
1 LE3] Freg 2,438 6Hz 98.73 dBul
2 €3y Frag 2.193 GHz 37.85 dBpll
3 €3 Frag 2,854 GHz 44,88 dBp

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Conducted Emission Band Edge compliance

*Res BH 100 kHz

*VEH 308 kHz

Sweep 1.28 ms (1201 prs)

sRes BH 100 kHz

sVEH 308 kHz

Test place Shonan EMC Lab. No.5 Shielded Room
Date April 21, 2023
Temperature / Humidity 26 deg. C/ 38 % RH
Engineer Yosuke Murakami
Mode Tx DH5
Hopping On
Low High
# Aglent R T # Aglent R T
Mkr2 2.400 008 GHz Mkr2 2.483 508 GHz
Ref 187 dBpV #Atten 10 dB 38.26 dBpV |Ref 187 dBpV #Atten 16 dB 28.13 dBpV
sPeak sPeak o
Log Log 71
18 Y 1@ (A §
dB/ £ dB/ Y L
!
5 s )
| I | |
79.7 HEP YT 79.2 W by
dBpY [ e R RYAW BWA TN dBpl/ AW AN TANWANFEW B S T
Lghy |t L P W B WP NV A WY B W AL Lafv 'l B 1 SR T P B S L WL | S O L Y.
51 52 51 52
Start 2.399 008 GHz Stop 2.403 008 GHz Start 2.479 008 GHz

Stop 2.492 009 GHz
Sweep 1.28 ms (1201 prs)

Markar Trace Type X Axis Amplituede Marker Trace Type ¥ Ruis Amplitede
1 @ Freq 2,402 8O3 GHz 99.65 Byl 1 @ Freq 2,488 B72 GHz 99.23 Byl
2 @D Fraq 2,468 898 GHz 38.26 dByU 2 @ Fraq 2,483 500 GHz 28.13 dBy
3 @D Fraq 2,398 927 GHz 39.48 dByV 3 @D Fraq 2,484 948 GHz 39.98 dByV
Hopping Off
Low High
“ Agilent R T = Agilent R T
Mkr2 2.400 009 GHz Mkr2 2.483 500 GHz
Ref 107 depV *Atten 10 dB 36.16 dBpV |Ref 187 dBpv *Hrten 18 dB 38.14 dBpV
wPeak o wPeak o |
Log i Log f13r
18 A 18 i
d8/ ; - - - / P Yo A Y .
- -+ t
ol ot [}
79.9 B 79.7 -
dBwY — dBwY ot g :
Laf T AT A PR adumess Lafv e 1 SR Y ST P ST
$1 32 1 32
Start 2,399 @08 GHz Stop 2.483 908 GHz Start 2,479 008 GHz Stop 2.492 9688 GHz
sRes BH 108 kHz sVEH 308 kHz Sweep 1.28 ms (1201 prs) sRes BH 108 kHz SVEH 308 kHz Sweep 1.28 ms (1201 prs)
Markar Trace Type X Axis Amplituede Marker Trace Type ¥ Auis Amplitede
1 @D Freq 2,462 914 GHz 99.94 dByl 1 @ Fraq 2,488 803 GHz 99.72 Byl
2 @ Fraq 2,408 899 GHz 39.16 dByl 2 @ Fraq 2,483 500 GHz 39.14 dBy

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Conducted Emission Band Edge compliance

Test place Shonan EMC Lab. No.5 Shielded Room
Date April 21, 2023
Temperature / Humidity 26 deg. C /38 % RH
Engineer Yosuke Murakami
Mode Tx 3DH5
Hopping On
Low High
% Aglent R T % Aglent R T
Mkr2 2.400 008 GHz Mkr2 2,483 508 GHz
Ref 187 dBpV sftten 18 dB 34.77 dBpV |Ref 187 dEpY sftten 18 dB 33.13 dBpV
sPeak o sPeak °
Log AT Log Gk
10 / | 10 \
dB/ { | dB/
J l
A, | S,
ol ) | 1] \
736 ) 2] 73.1 v . ) 1.
B e e e A dBpl e e S L e e
LgAv LgAv
1 52 1 52
Start 2.399 008 GHz Stop 2.403 008 GHz Start 2.479 008 GHz Stop 2.492 008 GHz
sRes BH 100 kHz sVEH 308 kHz Sweep 1.28 ms (1201 prs) sRes BH 108 kHz sVEH 308 kHz Sweep 1.28 ms (1201 prs)
Markar Trace Type X Axis Amplitede Marker Trace Type ¥ Ruis Amplitede
1 3 Freg 2,402 166 GHz 99.64 dByl 1 3 Freg 2,479 845 GHz 99.89 dBypll
2 3 Freg 2,400 908 GHz 34,77 Bl 2 3 Freg 2,483 500 GHz 33.13 dBpl?
Hopping Off
Low H [[9] h
s Agilent R T s Agilent R T
Mhkr2 2.4008 088 GHz Mkr2 2,483 500 GHz
Ref 187 dBpV *Htten 10 dB 48,67 dEpV Ref 187 dBpV *Htten 10 dB 20.45 dBpV
sPeak o sPeak o
Log g~ log |—4°
18 A 18 {
dB/ g L & |
| it i
ol 2d ol
798 & 79.7 L
dBul 1 — dBuY st i
Lofy foessactrnnsdsad I Lafv .. N U
31 58 51 58
Start 2,399 009 GHz Stop 2,403 089 GHz Stary 2,479 009 GHz Stop 2.492 089 GHz
sRes BH 106 kHz *VEH 308 kHz Sweep 1.28 ms (1201 pes) sRes BH 106 kHz *VEH 308 kHz Sweep 1.28 ms (1201 pes)
Marker Trace Type X Axis Amplitude Marker Trace Type X Axis Amplitude
1 €3 Frag 2,402 914 GHz 99.88 dByul 1 €3 Frag 2,480 818 GHz 99.73 dByul
2 3 Frag 2,400 808 GHz 48.67 dBpV 2 3 Fregq 2,483 508 GHz 29.45 dBpl

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400




Test Report No. 14747914S-A

Page 31 of 32

APPENDIX 2: Test Instruments

Test Equipment

Test [LIMS ID [Description Manufacturer Model Serial Last Cal Int

Item Calibration

Date

AT | 145111 | Digital Tester SANWA PC500 7019232 2022/09/20 12

AT 145132 | Attenuator Weinschel Corp. 54A-10 W5692 2022/10/20 12

AT [145801 |Spectrum Analyzer | KEYSight E4448A MY48250152 | 2022/08/04 12
Technologies Inc

AT 146062 | Terminator Hirose Electric HRM-TMP-05(40) - - -

AT 169910 |Power Meter Keysight 89908 MY51000448 | 2022/11/08 12
Technologies Inc

AT |169911 |Power sensor Keysight N1923A MY57270004 | 2022/11/08 12
Technologies Inc

AT  |179106 |Coaxial Cable Junkosha MWX241- 1901Q061-R  |2023/04/12 |12

01000KMSKMS/B
AT 191845 | Thermo-Hygrometer [ CUSTOM. Inc CTH-201 - 2022/08/08 12

*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:

AT: Antenna Terminal Conducted test

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400

UL Japan, Inc. Shonan EMC Lab.






