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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.: 15383311S-A

This report is a revised version of 15383311S-A. 15383311S-A is replaced with this report.

Revision Test Report No. Date Page Revised Contents

- 15383311S-A September 12, -
(Original) 2024
1

15383311S-A-R1 | January 22, 2025 | Cover page: Addition of FCC ID

1: Addition of remarks

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

1: Correction of remarks

From: “- Customer, Description of EUT, Model Number
of EUT on the cover and other relevant pages”

To: “- Customer, Description of EUT, Model Number of
EUT, FCC ID on the cover and other relevant pages”

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 AT2401
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 September 25, 2023
Test Date October 2, 2023
2.2 Product Description

General Specification

Rating DC13.2V
Operating temperature -30 deg. C to +65 deg. C

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/ m/4-DQPSK, 8DPSK/ GFSK
Antenna Gain® 4.00 dBi

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

Equipment Type Transceiver

Frequency of Operation 2412 MHz to 2462 MHz
Type of Modulation DSSS, OFDM

Antenna Gain® 4.00 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
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. Standard testmethods |
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 Guidance vO5r02 [ __________________________
Separation ISED: - ISED: RSS-247 5.1 (b)
20dB FCC: KDB 558074 D01 15.247 | FCC: Section15.247(a)(1) Complied |Conducted
Bandwidth | Meas Guidance vO5r02 ______{ . ____________________
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)(iii) _____
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)(iif) _____
ISED: - ISED: RSS-247 5.1 (d)
Maximum FCC: KDB 558074 D01 15.247 | FCC: Section15.247(b)(1) Complied | Conducted
Peak | Meas Guidance vOSr02 |
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 vO5r02 ____ _f _________________________
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
Item 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

Power Setting:
Software:

*EUT has the power settings by the software as follows;
9 (Setting Value)

bluetooth_LowGrade Version: 3
(Date: 2023.09.28, 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
20dB 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 DHS 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
— 1 DC 13.2 V e
2 .
AC 100 V /50 Hz
m 5 [ OPEN
A | i
4 5 9
B D e —(CT
AC 100 V /50 Hz
OPEN

Description of EUT and Su

pport Equipment

No. |ltem Model number Serial Number Manufacturer | Remarks

A | Car Navigation AT2401 045 Panasonic EUT

B |Jig Board - - - -

C |Power Supply(DC) PAN35-10A DEO001677 KIKUSUI -

D |Laptop Computer ThinkPad E14 Gen2 PF397TQG LENOVO -

E |AC Adapter ADLX65YCC2D 8SSA10R16922 LENOVO -

C2TJ19M1368

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 10 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
October 2, 2023

25deg. C/45 % RH

Engineer Shiro Kobayashi

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

Bandwidth Separation Frequency separation
[MHZz] [MHZz] [kHz] [MHZz] [MHZz]

DH5 2402.0 1.010 871.1 1.000 >=0.673
DH5 2441.0 0.977 864.4 1.000 >=0.651
DH5 2480.0 1.010 867.2 1.000 >=0.673
DH5 Hopping On - 78684 - -
3DH5 2402.0 1.323 1181.3 1.000 >=(.882
3DH5 2441.0 1.302 1178.4 1.000 >=(.868
3DH5 2480.0 1.313 1180.1 1.000 >=0.875
3DH5 Hopping On - 78805 - -

Limit: Two-thirds of 20 dB Bandwidth or 25 kHz (whichewer 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
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Crcapeed Ccupled .
B5T.15 kHz Total Power 108 aByuV 1.1801 MHz Total Power 108 aBpV
Transmit Freq Emor 1912 kHz % of OBW Power 99,00 % Transma Freq Emor 3387 kHz % of OBW Power #9.00 %
x OB Bandwidth 1.010 MHz xoB 20,00 08 x ¢ Bandwidth 1.313 MHz xdB -20.00 08
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20 dB Bandwidth and 99 % Occupied Bandwidth

DH5

3DH5

Hopping On

Hopping On

ingut 7 500 Alten 10 9B Trg Freo Run Contor Froq 2 441000000 GHz

KEYSIGHT Mot 75

Inpul 7 500 Asion 10dB Trig Froe Run Conler Froq 2 441000000 GHz
Gate

KEYSIGHT 't RF

RL - Preamp Off Gate 08 AvgiHold 1010 RL - Preamp Of AwgiHold 1010
Mgn Audo Freq Ried. Ini (S) #IF Gain Low Rado Sid Wone Mg Mo Frog Ret. Int (S) #F Gan Low Fado Sid Mone

(L) NFE Adagtve o NFE Adapty

1 Geaph v 1 Graph v

Scale/Div 10.0 9B Ref Value 107.00 dBpv Scale/Tiv 10.0 dB Ref Value 107.00 dByV

Log Log

& ...F: . T Y S !

" o B | | ety
Conter 244100 GHz EVideo BW 3.0000 MHz Span 100 MHz | [Center 2.44100 GHz SVideo BW 3.0000 MHz Span 100 MHz.
ews BV 1.0000 Wote Sweep 1.0¢ e (1201 pta) | iWtes BV 1.0000 Wiz Swesp 1,04 ms (1201 pta)f
2 Matrics v | 2 Metrcs ¥

Measure Trace Trace 3 Measure Trace Trace 3
TB.684 MHZ Total Power 18 aByv TB.BOS MMz Total Power 119 gBpv
Transmit Freq Emor AT Mz % of OBW Power 99.00 % Transmit Freq Ermor «24.192 kHz % of OBW Power 99.00 %
x B0.50 MHz xoB -20.00 9B x B81.20 MHz x ol -20.00 aB
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Carrier Frequency Separation

DH5

3DHS5

2402 MHz

2402 MHz

KEYSIGHT et R

ngut 2 500

Ao 10 0B PRO Bost Wide A Type: Log-Power 56 | KEYSIGHT weut R input 2 50 0 #Atlen 10 9B PNO Bost Wido  Awg Typo Log-Power
AL — Proamg Cf Gate: O Augiickd. 1001100 RL — Proamp Of Gate OF Aogiiokd 1001100
Mg Auto Froq Ref. Int (5) IF Gan: Low Trg: Froe Run Mg Austo Froq Ret Int (S) WF Gain Low Trg Froe Run
[0 NFE: Adagtve Sig Track O NFE: Adaptve Sap Track Off
1 Spoctrum v AMEkr1 v AMEKr1 1.0
Scale/Div 10 dB Ref Level 106.99 dByv Ref Level 106.59 dBUV
Log ] v '15? T A2
Ho \ | S— - S— — et | | -
Conter 2.402750 GHz EVideo BW 300 kHz Span 3.000 MHz | |Center 2.402750 GHz BVideo BW 300 kHx Span 1.000 MHz
=Res BW 100 kHz Sweep ~5.46 ms (1201 pts)  ||FRes BW 100 kHz Sweep ~5.40 ms (1201 pts)
2441 MHz 2441 MHz
KEYSIGHT 'nput iF Ingut Z 500 #Asien 1008 PNO BostWide  Avg Typo: Log Power 56 || KEYSIGHT et R Inpet Z 5000 #Atler: 10 9B PNO Best Wido g Typo Log- Power
AL Proamg O Gate: O AugiHickd 1001100 RL Proamp 0 Gate 08 Aogiiod 1001100 MY
= g Ao Froq Rel. Int ($) IF Gan Low Trg Froe Run = gn Ao Froq Ret Int (5) IF Gain' Low Trig Froe Run WHW
™ NFE Adagt Sag Track: Of INFE. Adaptve S Track OFf NP
1 Spoctnum v AMEr1 1.0 v kri 1
Scale/Div 10 B Ref Lavel 106.99 dBypV Ref Lovel 106.99 dByvV
Log v v
.'.1:2 e D P
i A
Conter 2441000 GHz #Video BW 300 kHz Span 3.000 MMz | [Center 2.441000 GHz Video BW 300 kHz Span 2,000 MHz|
[Res BW 100 ki Swoep ~5.46 ms (1201 pts) | [#Res BW 100 kHz Swwap =546 ms (1201 pts),
2480 MHz 2480 MHz
KEYSIGHT lnout R g 2 50 0 sAsen 1090 PRO Best Wide  Awg Type Log-Power 5 6 KEYSIGHT Mout RF nput 150 0 EAtien 1098 PO Bed Wide Mg Tyoo Log-Powsr
AL ey Proamp. Of Gate. O AagiHicka 100/100 e RL - Proamp 08 Gate Of Ao 1001100 e
Mo Auto Froq Rel It (5) I G Low Trg: Froe Run ki Mg Ao Froq Ref. int {5} IF Gain Low Ty Froe Run TR
w NFE Adaptvo Sy Track Off w NFE Adaptvo Sy Track OF
1 Spoctrum v AMEr1 1 Spectium " AN
cale/Div 10 98 Ref Lavel 106.99 dByV ScaleDiviode Ref Lovel 106.99 dByV
Log v Log v
Ho b - _—
Conter 2479250 GHz EVideo BW 300 kHz Span 3.000 MHz  ||Center 2.470250 GHz SVideo BW 300 kHx Span 3.000 MHz
#Res BW 100 kHz Sweep ~5.46 ms (1201 pts) | #Res BW 100 kHz Sweep ~5.46 ms (1201 pts)
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Number of Hopping Frequency

Test place Shonan EMC Lab. No.5 Shielded Room
Date October 2, 2023
Temperature / Humidity 25 deg. C /45 % RH
Engineer Shiro Kobayashi
Mode Tx, Hopping On
Mode Number of channel Limit
[channels] [channels]
DH5 79 >=15
3DH5 79 >=15

Test w as not performed at AFH mode w hose 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)

KEYSIGHT bt 5 npul Z 500 Atten 20 aB PNO BestWido  Avg Type Log-Power KEYSIGHT 'out 77 nput Z 500 Atton: 20 0B PNO BostWido g Typo: Log-Power
RL o Preamp Of Gate 08 Awgitiold 100100 .Itl e Preamp Of Gate 08 Awgitiold 100100 M
Agn Ao Freq Ref Int (S) F Gan Low Trg Free Run Agn Auto Freq Ref it (S) W Gan Low Trg Free Run e
w NFE Adaptve Sag Track. Off WNPNN Il NFE Adaptve Sag Track OFF PN
1 Spactrum v 1 Speactrum v
Scale/Div 10 B Ref Lovel 116.99 dByV Scale/Div 10 0B Ref Lovel 116.99 dByv
Log v Log v
v - v
Start 240000 GHz SVideo BW 820 kHz Stop 243000 GHz | |Start 2.40000 GHz SVideo BW 620 kHx Stop 243000 GHz
#Res BW 200 kHz Swoep 1.04 ms (1201 pts) | |[SRes BW 200 kHz Sweep 1.04 ms (1201 pts)
KEYSIGHT "o RF nput 7 50 0 Asien 20 9B PNO Best Wide  Avg Typo: Log- Power KEYSIGHT ot BF gt 7 500 Asen 2098 PNO Besd Wide  Avg Type: Log- Powsr
N i Proamp 08 Cater 08 Aol 1001100 1 P i Proamp Of Gato OF Aokt 1001100 5
Mg Auto Froq Rel int (5] B Gan Low Trg. Froe Run e Mg Ao Froq Rel Int (5) W Gan Low Trg Fros Fun e
w NFE Adaptve Sy Track: Off NP w NFE Adapthn Sy Track: O INPN
1 Spactrum Ll 1 Spactrum '
Scale/Div 10 68 Rof Level 116.99 dBuV ScalelDiv 10 c8 > Rof Lavel 116.99 a8V
Log v Log v
" v
Start 243000 GHz HVideo BW 620 kHx Stop 246000 GHz | |Start 2.43000 GHz SVideo BW 620 kHx Stop 246000 GHz
#Ros BW 200 kHz Sweep 1.04 ms (1201 pts) | [SRes BW 200 kHz Sweep 1.04 ms (1201 pts)
Hopping On (3/3) Hopping On (3/3)
KEYSIGHT ¥t RF gt 7 50 0 Amion 20 B PNO Best Wide Mg Typo Log-Power KEYSIGHT ot F gt 2 500 Atien 20 dB PNO Best Wide  Awg Type Log Power
Rl e Proamp OF Gate 08 AwgiHold 100100 M RL pee Proamp O Gate 08 Avgitokt 100100 W
Mg Mt Frog Rel int (5) W Gan Low Trg Fris Run ot Asgn Auto Froq Rel int (5) F Gan Low Trig. Fross Run i
w NFE. Adaptve S Track OF i NP T NFE Adaptvo Sy Track OF NP NN
1 Spectrum l pr—— T
Scale/Div 10 dB Ref Lovel 116.99 BV Scale/Div 10 dB Ref Lovel 116.99 BV
Log v Log ¥
1
Wy
o, -
Start 2.46000 GHz SVideo BW 620 kHx 249000 GHz | |Start 2.45000 GHz SVideo BW 620 kHx 249000 GHz.
jPes BW 200 itz Sweep 1.04 me (1201 pta)] | [ftes BW 200 kitx Sweep 1.04 me (1201 pis)

UL Japan, Inc. Shonan EMC Lab.
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Dwell time
Test place Shonan EMC Lab. No.5 Shielded Room
Date October 2, 2023
Temperature / Humidity 25 deg. C /45 % RH
Engineer Shiro Kobayashi
Mode Tx, Hopping On
Mode Number of transmission Length of Result Limit
ina 31.6 (79 Hopping x0.4) transmission
[ms] [ms] [ms]
DH1 49.8times / 5s X 316s = 315times 0.404 127 400
DH3 27.2times / 5s X 316s = 172times 1.660 286 400
DH5 21.0times / 5s x 316s = 133times 2.908 387 400
3DH1 49.6 times / 5s x 316s = 314times 0410 129 400
3DH3 252times / 5s x 316s = 160times 1.661 266 400
3DH5 20.2 times / 5s x 316s = 128times 2912 373 400
Sample Calculation
Result = Number of transmission xLength of transmission
*Average data of 5 tests.
Mode Sampling [times] Average
1 2 3 4 5 [times]
DH1 50 50 48 50 51 498
DH3 28 26 24 29 29 27.2
DH5 22 20 20 23 20 21
3DH1 50 49 50 50 49 49.6
3DH3 23 26 26 24 27 25.2
3DH5 20 21 18 19 23 20.2

Sample Calculation
Average = Summation (Sampling 1to 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 (1/2) DH1 (2/2)

(Representative chart)
|[KEYSIGHT et RF InputZ 500 At w: Pumog:s:wm JTthFm ::M 1 56| |[KEYSIGHT bt RF nputZ 500 Adtent 103'5 anog:s:wm ?QT:&M 56
Proamp g Fioo \ Proamp &l \
R = gnaso  FreqRet it (s) ¥ Gan Low W |[RL o e FreqRet It gs) O e s WWWWHW
o KFE. Adaptve Sig Track OF NNPNNN w NFE Adaptve Sig Track OF NNPHNNN
1 Spoctum o 1 Spoctum o Mkr2 35.49 ps
Scale/Div 10 d8. Ref Lavel 0.00 dBm Scale/Div 10 d8. Ref Lavel 106.99 BV 23.92 dBpV|

Log Log

!

2 f{iﬂsf*z I ! I ! | ?} 3

(Center 2.441000000 GHz FVideo BW 3.0 MHz Span 0 Hz
. Res BW 1.0 MHz 480
i & Markar Tablo "
 Mode Trace Scale x | ¥ . Function = Function Width | Function Valve
i a2 | 3 i 4040 04208
I":”“r“—"—‘ﬂ—‘@_“!'@3 1 ;
4
(Center 2.441000000 GHz :.
|Res BW 100 kHz

DH3 (1/2) DH3 (2/2)
(Representative chart)

|KEYSIGHT weut ¥ gt Z 500 Attor m: PNG*O ::uw-:o .:.ngm IF.::PM 5o || KEYSIGHT it RF g Z 500 :-u |n; FNG‘.() wwda :nr;-&l::m 1156
Proamg g Froa : eamp "y y

(Rl = mgnad  FeaRet s ¥ Gan Low e (|BL ot ok FreaRet w(s) ¥ Gan Low  (Tog Duslay ATad s " W

w NFE Adaptve S Track O PN |y NFE Adagtvo S Track 0 HNP NN N

1 Spectnum v 1 Spectium | AMKri 1.660 ms

| Scale/Div 10 0B - Ref Lavel 0.00 dBm | Scale/Div 10 08 : Ref Lavel 106.99 dByV 0.72dB

z
3
4
(Center 2.441000000 GHz #Video BW 300 kHz Span 0 He &
Res BW 100 kHz Sweep 5.00 5 (1201 pts),

DHS5 (1/2) DH5 (2/2)
(Representative chart)

KEYSIGHT ineut R U Z 200 Atea 1008 PO Bost Wide  Avg Type Log Power Lose || KEYSIGHT wneut R gt Z 200 A 1008
| Gata OFf

Proamp Off Trg Froe Run Proamg OF Trg RF Burst
:“' = g Ao Froq Ret int (5) IF Gain Low wawwww |[RL Freq Ret Int (S) I Gan Low  TngDeley 3504 | WWWWW
| NFE Adeptve Sy Track OF NNPNHN Hoe NFE Adaptve Sig Trnck OF NNPNNN
1 Spectnum r] 1 Spectnum -; AMKr1 2.908 ms
Scale/Div 10 a8 Ref Lavel 0.00 dBm | ScalelDiv 10 B > Ref Lovel 106.99 aByV -0.20 dB
Log Log

‘ : |
s 1 ! I

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



Test Report No. 15383311S-A-R1
Page 19 of 32

Dwell time

3DH1 (1/2) 3DH1 (2/2)

(Representative chart)

KEYSIGHT ot i Ingat 2 500 Anen 1068 PNO BestWido  /wg Typo Log-Power 34 5 KEYSIGHT et iF nput 2 %00 Attery 1098 PNO BestWido  /wg Typo Log-Power 34 5
AL wam Proamp OF Gate OF Tog: Fre Run W N RL e Proamp OF Gate OF Tog RF Burst WWWM_:‘
Mgn futo Froq Rel. Int (S) IF Gain Low W Mg Ao Froq Ret Int (S) IF Gain: Low Trig Delary. 46 12 s
w WEE Adagie Si Tranck OF NNPNNN] |l NFE Adaptve Sig Track OF NNPHNNN
1 Spactrum v 1 Spactrum rl AMEr1 410.4 ps
Scale/Div 10 0B Ref Level 0.00 dBm ScalelDiv 10 d8 -0.69 dB

Log Log

Center 2.441000000 GHz #Video BW 3.0 MHz Span 0 Hz

Video BW 300 kHz

Span 0
Sweep 5.00 5 (1201 prs)

3DH3 (1/2) 3DH3 (2/2)
(Representative chart)

|KEYSIGHT rwut i Ingut 7 500 Afien 1008 PNO BesiWide  Avg Type: Log-Power 1456 KEYSIGHT ‘et Fif Input 7 500 Anee 1008 PHO Bost Wido vy Typo Log Power 3
RL - [Prowne: OF [Gus: OF R Fro R wWawwaw  ||RL - Pt on Out: OF : RF Burst AW W
A Ao Froq Red. I (S) iF Gan Low Ngn Ao Froq Ret. Int (5} IF Gan Low Triy Dy - 1834 s
NFE Adagtve S Track: OF HHNPNNN [ NFE Adaptve S Trmck Off MNPNNN
1 Spectnum L AMEr1 1.661 ms
Rel Lavel 0.00 dBm | Scale/Div 10 08 Ref Level 106.99 dBuv -0.42 dB
: = Log .

i
il ) ST oo B 30w e e
'Jf‘l? H’m J"HPIH'J'A“L] [\' ]i‘mll's‘l JJ e Y don | fundonwam | Fitio e

EVideo BW 300 kHz Span 0 Hz
Sweep 5.00 s (1201 pts)

3DHS5 (1/2)
(Representative chart)

[KEYSIGHT nout i o W0 Aen 1008 PNO Bost Wide /v Typo: Log Power 1 56| | KEYSIGHT ot oMZ %00 Aen 1008 PNO. Bost Wido /v Typo. Loo Power 1256
RL T Proamp OF Gate OF Trg Froe Run Y W W W RL s Preamp O Gate Off Trg RF Burst W W W
Mg Aty Froq Rel. Int (5] IF Gan Low Agn Auto Freq Ret. int () IF Gan Low Tg Delary. -358.4 s
i NFE: Adaptve Sy Track OF NNPNHN i NFE: Adaptve Sig Trnck: OF NNPNNK
1 Spoctum B  Spectum . AMKr1 2.912 ms
| ScaieiOiv 10 a8 Ref Lavel 0.00 dBm 'tho_d . Ref Lovel 106.99 dByV -1.96 dB|

Log o9

Conter 2.441000000 GHz Voo BW 3.0 MHz Span 0 Hz
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Maximum Peak Output Power

Test place Shonan EMC Lab. No.5 Shielded Room

Date October 2, 2023

Temperature / Humidity 25 deg. C /45 % RH

Engineer Shiro Kobayashi

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 747 | 2.03 | 10.18 | 4.74 2.98 | 20.97 125 16.23 | 4.00 8.74 7.48 | 36.02 | 4000 | 27.28
DH5 2441 717 | 2.05 | 10.18 | 5.06 321 | 20.97 125 15.91 4.00 9.06 8.05 | 36.02 | 4000 | 26.96
DH5 2480 7.05 | 2.07 | 10.18 | 5.20 3.31 | 20.97 125 15.77 | 4.00 9.20 8.32 | 36.02 | 4000 | 26.82
2DH5 2402 596 | 2.03 | 10.18 | 6.25 4.22 | 20.97 125 1472 | 4.00 | 1025 | 10.59 | 36.02 | 4000 | 25.77
2DH5 2441 6.01 2.05 | 10.18 | 6.22 4.19 | 20.97 125 14.75 | 4.00 | 1022 | 10.52 | 36.02 | 4000 | 25.80
2DH5 2480 6.24 | 2.07 | 10.18 | 6.01 3.99 | 20.97 125 14.96 | 4.00 | 1001 | 10.02 | 36.02 | 4000 | 26.01
3DH5 2402 543 | 2.03 | 10.18 | 6.78 476 | 20.97 125 1419 | 4.00 | 1078 | 11.97 | 36.02 | 4000 | 25.24
3DH5 2441 543 | 2.05 | 10.18 | 6.80 479 | 20.97 125 1417 | 4.00 | 10.80 | 12.02 | 36.02 | 4000 | 25.22
3DH5 2480 5.65 | 2.07 | 10.18 | 6.60 4.57 | 20.97 125 14.37 | 400 | 1060 | 11.48 | 36.02 | 4000 | 25.42

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
e.i.r.p. Result = Conducted Power Result + Antenna Gain

Test was not performed at AFH mode, because the decrease of number of channel (min: 20 ch) at AFH
mode does not influence 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.

UL Japan, Inc. Shonan EMC Lab.
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Average Output Power
(Reference data for RF Exposure)

Test place Shonan EMC Lab. No.5 Shielded Room

Date October 2, 2023

Temperature / Humidity 25 deg. C /45 % RH

Engineer Shiro Kobayashi

Mode Tx, Hopping Off
Mode Freq. Reading| Cable | Atten. Result Duty Result

Loss Loss (Time average) factor |(Burst pow er average)
[MHZz] [dBm] [dB] [dB] [dBm] | [mW] [dB] [dBm] | [mW]
DH5 2402 -9.21 2.03 10.18 3.00 2.00 1.11 4.1 2.57
DH5 2441 -8.92 2.05 10.18 3.31 2.14 1.11 4.42 2.76
DH5 2480 -8.77 2.07 10.18 3.48 2.23 1.1 4.59 2.87
2DH5 2402 -9.82 2.03 10.18 2.39 1.73 1.10 3.49 2.24
2DH5 2441 -9.88 2.05 10.18 2.35 1.72 1.10 3.45 2.21
2DH5 2480 -10.07 2.07 10.18 2.18 1.65 1.10 3.28 2.13
3DH5 2402 -9.81 2.03 10.18 2.40 1.74 1.10 3.50 2.24
3DH5 2441 -9.84 2.05 10.18 2.39 1.73 1.10 3.49 2.23
1

3DH5 2480 -10.01 2.07 10.18 2.24 1.67 .10 3.34 2.16

Sample Calculation:
Result (Time average) = Reading + Cable Loss (including the cable(s) customer supplied) + 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
Date

Temperature / Humidity

Engineer
Mode

DH5

Burst Rate Confirmation

Shonan EMC Lab. No.5 Shielded Room
October 2, 2023

25 deg. C/45 % RH

Shiro Kobayashi

Tx, Hopping Off

Tx on/(Tx on + Tx off) = 0.775
Tx on/(Tx on + Tx off) * 100 = 775 %
Duty factor =10 * log (3.75/2.907) = 1.11 dB
KEYSIGHT neut RF Ingud 2 500 Asen 1038 PNO Fast o Type. Vioitage
RL == oo Freq Ret i (3) femachia ¥ Gaer Low ?3:’::.':'?'»0;» ienlziinse
w NFE Adagive Sy Track: OF P
1 Spectrum .
|Scale/Div 10 0B Ref Lavel 106.99 dBpV
I H143 2A3
‘Conter 2.441000000 GHz SVideo BW 50 MHz Span 0 Hz,
[Rres BW 10 MHz } Sweep 4.00 ms (30001 pts)
5 Mariee Tabio v |
Mode Trace Scale x Y Function Function Width Function Value
1 a3 3 A 2907 ma(A) 04008
2 A3 ] o a) 3750ms (4) 04008
3 F 3 1 NS ps  40.76 cBpy
4
-]
(]
Tx on/(Tx on + Tx off) = 0.776 Tx on/(Tx on + Tx off) = 0.776
Tx on/(Tx on + Tx off) * 100 = 776 % Tx on/(Tx on + Tx off) * 100 = 776 %
Duty factor =10 *log (3.75/2.911) = 1.10 dB Duty factor =10 *log (3.75/2.911) = 1.10 dB
KEYSIGHT et RF g 7 500 Aen 106D PND Fast g Type: Vollage S5 KEYSIGHT ot R gt 7 50 0 Attens 10 68 PNO Fat oy Type: Voitage
Proamp 08 Gate Of ||-p RF Burst Proamp OF Gale OF Trgy RF Burst
RL == Lon Ao Froq et it (5) W Gan Low Trip Dukay 1350 prs —_ AL o= Lion Ao Froq Fet. it (5) IF Gan Low Treg Dy 135 045
e NFE Adagitve Sy Tenck: OF L ™ NFE Adaptve Sa Trock: OFf
1 Spoctnum v 1 Spoctum .
|Scale/Div 10 08 Ref Lavel 106.99 dByv 'su_um 1008 Rt Lovel 106.99 dBpV
| | [=
ATAB 243 ' ATA3 243 |
| | |
Center 2.441000000 GHx Video BW 50 MHz Sp-lDer Center 2.441000000 GHz ideo BW 50 MMz Span 0 Hz.
Res BW 10 MHz _ Sweep 4.00 ms (0001 pts) [Res BW 10 MHz Sweep 4.00 ms (30001 pts)
5 Marior Tablo v | S Marter Tabio v |
Mode | Trace | Scale x Y Function Function Width Function Value Mode Trace Scale x Y Function Function Width Function Value
1 &3 ] [ 2011 msfd) D02aB 1, A3 3 T Ay 29 ms(d) 01608
2 8 t (&) 3.750 ms (&) 1.13d8 2 8 i (&) 4750 ms (A) 0.15a8
3 F 1 MNeS5ps 37.68 aByv 3 F t 1192 ps T8 aBv
3
5 s
(] L]
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room
Date October 2, 2023
Temperature / Humidity 25 deg. C /45 % RH
Engineer Shiro Kobayashi
Mode Tx, Hopping Off, DH5
2402 MHz
9 kHz to 150 kHz 150 kHz to 30 MHz
% Agilent R T & Agilent R T
Mkrl 10.64 kHz Mkrl 1.394 MHz
Ref 87 dBpV Arten 18 dE 9,38 dBpl Ref 97 dBpV Atten 18 dB 17.92 dEpV
wPeak wPeak
Log Log
18 1 18 F
dB/ OC Coupled dB/ DCI Coupled
Dl ]
788 76.8
dBpi 5' dEpY I
51 52 ' $1 s2
Start 9,808 kHz Stop 150,809 kHz Start 150 kHz Stop 30,008 MHz
sRes BH 200 Hz WWEHW 620 Hz Sweep 2.279 s (1201 pts) sRes EW 10 kHz oJEH 38 kHz Sweep 285.3 ms (1201 prs)
Marker Trace Type X Axis fimplitudae Marker Trace Type X Axis Amplitude
1 3 Freq 10,64 kHz 9,38 deul 1 (3] Frag 1.394 MHz 17.92 dBul)
30 MHz to 25 GHz
o Agilent R T
Mkrl 2.482 GHz
Ret 187 dBpV Arten 18 dB 93,88 dBpY
#Peak 3
Log 1
18
dB/ I
] I
788
dBpi 1
Lgfv r— o i
51 52
Start 38 MHz Stop 25,008 GHz

*Res BH 180 kHz

sVEH 308 kHz

Sweep 2.387 s (8001 pts)

Marker Trace
(&3]

Typa ¥ Axis
Freg 2,402 GHz

96,80 dBul

Anplitude
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room
Date October 2, 2023
Temperature / Humidity 25 deg. C /45 % RH
Engineer Shiro Kobayashi
Mode Tx, Hopping Off, DH5
2441 MHz
9 kHz to 150 kHz 150 kHz to 30 MHz
o Agilent R T = Agilent R T
Mkrl 15.11 kHz Mkrl 175 kHz
Ref 87 dBpV Atten 18 d .30 dBpV Ref 97 dBuV Atten 18 d 16.35 dBpl
wPeak wPeak
Log Log
18 } 18
dB/ DC Coupled a8/ OC Coupled
ol 0l
78.4 78.4
dBpl —% dEpV
LoRv fegrfrT T Av s -
S AN iy A b A b btk . Loty bl i P Pt ok e s e b e
51 §2 | i { RIS | o ol
Start 9.888 kHz Stop 150.089 kHz | Start 158 kHz Stop 30,800 MHz
sRes BH 208 Hz *VEH 628 Hz Sweep 2.279 s (1261 pts) sRes BH 18 kHz *YBH 30 kHz Sweep 285.3 ms (1201 pts)
Markar Trace Typa X A Amplitude Markar Trace Type ¥ Axig Anplitude
@ Freq 15.11 kHz £.30 dBul 1 @ Freq 175 kHz 16.35 dByl
30 MHz to 25 GHz
 Aglent R T
Mkrl 2.441 GHz
Ref 187 dBpV Atten 18 d 98.43 dBwY
*Peak
-3
Log T
18
dB/ 1l
ol
78.4
dEpV
LgAv e, -
51 32
Start 30 MHz Stop 25,808 GHz
*Res BH 188 kHz sUBH 308 kHz Sweep 2.387 s (8081 pts)
Marker Trace Type X Fxig fAnplitude
1 (&3] Fregq 2,441 GHz GE.43 dBul
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room
Date October 2, 2023
Temperature / Humidity 25 deg. C /45 % RH
Engineer Shiro Kobayashi
Mode Tx, Hopping Off, DH5
2480 MHz
9 kHz to 150 kHz 150 kHz to 30 MHz
T Agient R T % Agient R T
Mkrl 13.88 kHz Mkrl 548 kHz
Ref 87 dBpV Fitten 18 dB 9,07 depl Ref 97 dBpv Atten 16 d 16.62 dBpV
*Peak "Peak
Log Log
18 } 18 ¥
dB/ OC Coupled dB/ OC Coupled
i 0l
798 798
8wy |5 dBWY |5
Lofv il Lafv o 1 1
G W o i, 3 T NI TP PRI DR FTR Lk N . szam “‘f“"“\-mn‘-«-mw-:»»-'nﬂ s e gl
1
Start 9.008 kHz Stop 1950888 kHz Start 150 kHz Stop 30,080 MHz
sRes BH 200 Hz #VEH 620 Hz Sweep 2.279 s (1201 pts) sRes BH 18 kHz WWEH 38 kHz Sweep 285.3 ms (1201 pts)
Marker Trace Type X Axig fmplituda Markar Trace Type X Axis Amplitude
1 3 Freg 13.88 kHz .87 dBul 1 (3] Frag 548 kHz 16.62 dBypl
30 MHz to 25 GHz
% Agilent R T
Mkrl 2.488 GHz
Ref 187 dBpV Arten 18 d 99,79 dBpY
sPeak 3
Log
18
dB/
] :
798
dBpl l
Loy et - ——
51 s2 [
Start 38 MHz Stop 25,008 GHz
sRes BH 100 kHz sVBH 308 kHz Sweep 2,387 s (8001 pts)
Markar Trace Type X Anig fimplituda
1 3 Freg 2,480 GHz 99.79 dBul
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room
Date October 2, 2023

Temperature / Humidity 25 deg. C /45 % RH

Engineer Shiro Kobayashi

Mode Tx, Hopping Off, 3DH5

2402 MHz

9 kHz to 150 kHz 150 kHz to 30 MHz

& Agilent R T = Agilent R T
Mkrl 9.78 kHz Mkrl 797 kHz
Ref 87 dBpV Fitten 18 dB 10,38 dBpl Ref 97 dEpV Atten 10 4B 17,53 dBpV
"Peak *Peak
Log T T i T T T T T T Log
18 1 1 1 1 { { { { } 18 1 ! : ! ! ! ! ! 4
d8/ ! ! ! | | | | | DC Coupled| | dB/ | | | | | | | | DC Coupled
Dl | I I I | I | ! 1 ]
78.2 78.2
dBl & T T T T T T T T T dBpV [
Sl ToT TNTTY YT WIS IYYIST PP P AR T il B e s ToUeoS MTSAEY SR S Y O NP S
TP b el gt et it el Ao bl vy ity I T 1 1 ) T T T T
51 32 $1 %2
Start 9.008 kHz Stop 150808 kHz Start 158 kHz Stop 30,008 MHz
*Res BH 288 Hz *VEH 628 Hz Sweep 2.279 5 (1201 pts) oRes BH 10 kHz *YBH 30 kHz Sweep 285.3 ms (1201 pts)
Marker  Trace Type X fixis fnplituda Marker  Trace Type X Axis Anplitude
1 @ Freg 9.70 kHz 18.30 dByl) 1 @ Fraq 797 kHz 17.53 dBytl

30 MHz to 25 GHz

 Agilent R T
Mikrl 2.402 GHz

Ref 187 dEpV Arten 18 dE 95,17 dBpV
k-4

*Peak

51 32
Start 38 MHz Stop 25,008 GHz
*Res BH 188 kHz VBN 300 kHz Sweep 2.387 s (8001 pts)
Marker  Trace Type ¥ fixis finplituda

1 (&3] Freg 2,482 GHz 9E.17 dBul
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room
Date October 2, 2023

Temperature / Humidity 25 deg. C /45 % RH

Engineer Shiro Kobayashi

Mode Tx, Hopping Off, 3DH5

2441 MHz

9 kHz to 150 kHz 150 kHz to 30 MHz
& Agilent R T = Agilent R T
Mkrl 11.35 kHz Mkrl 498 kHz
Ref 87 dBpV Fitten 18 dB 8.77 dBpl Ref 97 dBpV Atten 18 4B 1787 dBpV
wPeak *Peak
Log T T T T T T T T T Log
18 1 1 1 1 { { { { } 18 4 ! ! ! | i | } }
dB/ | | | | | | | | OC Coupled 4B/ | | | | | | | | DC Coupled
l ! ! ! ! ! ! ] | ] 1]
78.2 78.2
dBpV 1 T T T T T 1 T T T dBpV 3
Lgﬁv "?-V [ T T T T T T 1 T LQHV 2 Pt 1 1 T 1 T T T T
e} A [ TRV T AT EEERTY TY D R I ek it L e R e T LN EPURT |
o s Ly TVt W e FA NPT T SN G o st i ot o i e L et
Start 9.808 kHz " Stop 150.009 kHz Start 158 kHz Stop 30,008 MHz
sRes BH 288 Hz sVEH 628 Hz Sweep 2.279 5 (1201 pts) sRes BH 18 kHz *YBH 30 kHz Sweep 285.3 ms (1201 pts)
Marker Trace Type X Axig fmplituda Marker Trace Type X Axis Amplitude
1 @ Freq 11.35 kHz B.77 dBpll 1 @ Freq 498 kHz 17.67 dBull
30 MHz to 25 GHz
. Agilent R T
Mkrl 2.448 GHz
Ref 187 dEpV Atten 18 dB 98.19 dBp¥
*Peak
4
Log iy
1@
dB/
0l
78.2
dBpl
Lafv & e s
51 52
Start 30 MHz Stop 25,000 GHz
sRes BH 108 kHz s\BH 388 kHz Sweep 2,387 ¢ (8081 pts)
Marker  Trace Typa ¥ Axis finplituda
1 @ Frag 2,440 BHz 98,19 dBull
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room
Date October 2, 2023
Temperature / Humidity 25 deg. C /45 % RH
Engineer Shiro Kobayashi
Mode Tx, Hopping Off, 3DH5
2480 MHz
9 kHz to 150 kHz 150 kHz to 30 MHz
& Agilent R T = Agilent R T
Mkrl 10.29 kHz Mkrl 424 kHz
Ref 87 dBpV Fitten 10 dB 8.99 dBpl Ref 97 dBpV Atten 18 4B 16.26 dBpV
wPeak *Peak
Log Log
18 1 1 ! i { { { { } 18 }
dB/ | | | | | | | | OC Coupled dB/ OC Coupled
0l 0l
786 76.6
dEpl 1 dEpl [;
LoRv Mol T [ T T T T T Lofv [ = 1 1 1 1 T T T T
Y v‘\\u‘f“-‘.[_lk»_‘.ﬂ-k;ﬂ.'l.l_.rﬂ"ub__\!H-“.1| U rPpom T N ol - e —--.u-.. ey Al A e A e i e B S
1
Start 9.09 kHz Stop 150,88 kHz Start 150 kHz Stop 30,808 MHz
sRes BH 260 Hz *VEH 628 Hz Sweep 2.279 s (1261 pts) oRes BH 10 kiz *YBH 30 kHz Sweep 1.009 s (1201 prs)
Marker  Trace Type ¥ Axie Asplitude Marker  Trace Type X Axis Anplitude
3 Fregq 10,29 kHz 8.99 dBul 1 L] Frag 424 kHz 16.26 dBpll
30 MHz to 25 GHz
 Agilent R T
Mikrl 2.48@ GHz
Ref 187 dEpV Atten 18 dB 98.65 dBpV
"Peak 3
Log 1
18
dB/
D 1 T ]
78.6
dBpi T + + 1 — 1 1 |
Lafiv ,__..;L-a__.- ’ T Y S
51 s2 ' ' ' ' | | ' ' [
Start 30 MHz Stop 25,009 GHz
*Res BH 188 kHz sUBH 308 kHz Sweep 2.387 s (8081 pts)
Marker Trace Type X Axie fisplitude
@ Frea 2,480 GHz 98.65 dBul
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Conducted Emission Band Edge compliance

Test place
Date

Temperature / Humidity

Shonan EMC Lab. No.5 Shielded Room

October 2, 2023
25 deg. C/45 % RH

Engineer Shiro Kobayashi
Mode Tx DHS
Low High
KEYSIGHT et i gt Z 500 Anen 10 0B PNO Best Wide  Awg Type: Log-Power 26| || KEYSIGHT ieut ¥ gt Z 500 Alier: 10 0B PNO Best Wi Ao Typer Log-Poswes
RL premy Proamg O Gate: O Awgitickd 1001100 R | prs Proamg O Gate: O Awgitickd 1001100 MW
Mgn Ao Froq Ref int (S) IF Gain Low Trg Frooe Run bl Agn Ao Froq Ref int (S) IF Gain Low Trig Fros Run e
w NFE: Adaptve Sig Track OFf VPHNN || g NFE Adaptve S Trmck OFf L
1 Spactum v 1 Spexctrum v
ScalelDiv 10 dB Ref Level 106.99 dBV ScalelDiv 10 dB Ref Level 106.99 dByV
Log \ A" | p Log i ¥= v
Start 2.390000 GHx EVideo BW 300 kHz Stop 2403000 GHz | |Start 2479000 GHz SVideo BW 300 kHz 2492000 GHz
#Ros BW 100 kHz Sweep 1.04 ms (1201 pts) | |#Res BW 100 kHz Sweep 1.04 ms (1201 pts)
S Marker Tablo v S Markor Tablo v
Mode | Trace | Scale x ¥ Function | Function Wih | Function Value Mode | Trace | Scale x Y Function | Function Width | Function Value
1 N 3 f 2402014 GHz 99,00 aBpV 1 N f 2480008 GHz  99.12 BV
2 N f 2400000 GHr  40.87 aBpV 2 N f 24BI 500 GHz  37.80 aByuV
3 3 N [} 248304 GHz 3024 dBuV
4 4
[ 5
L} L}
KEYSIGHT 'eut BF ol 2 500 Ao 10 88 PNO BestWido Ao Type Log Power KEYSIGHT et ¥ gt 2 5000 Mo 10 88 PNO Bost Wi g Type Log Power
AL o Proamp: OF Gate. OF Awgiokd 100/100 AL s Proamg Of Gate, OF Avgioid 100/100 ™
ANgn Ao Frog Rel int (5) IF Gaini Low Trg Froe Run Ngn Mo Frog Rel int (5) IF Gain Low Trey From Fun e il
w KFE' Adaptvo S Track OF NeNNN [l KFE Adaptvo Sig Track OF PN
1 Spactum v 1 Spactrum v
ScaleiDiv 10 d8 Ref Lavel 106.99 dByu\ Ie/Div 10 B Ref Lavel 106.99 dByV
Log v ;_'! Log s v
i "
Start 2.390000 GHx ideo BW 300 kHz Stop 2403000 GHz | |Start 2479000 GHx EVideo BW 300 kHz Stop 2492000 GHz
#Res BW100kHz Swoep 1.04 ms (1201 pts) | [SRes BW 100 KkHz Sweep 1.04 ms (1201 pts)
S Marker Tablo v 5 Marker Tablo v
Mode | Trace | Scale X ¥ Function Function Width Function Value Mode | Trace  Scale X ¥ Function Function Widsh Function Value
1 N T 2402014 GMz 99,14 dBUV 1N 3 T 2480018 GHz  99.50 BV
2 N L) 2400 000 GHr  41.08 aBpV 2 N 3 ! 2483500 GHz  37.68 aBuV
3 3N ] 1 2484038 GHz 40,10 0BV
4 4
[ (3
L} 6

UL Japan, Inc. Shonan EMC Lab.
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Conducted Emission Band Edge compliance

Test place Shonan EMC Lab. No.5 Shielded Room
Date October 2, 2023

Temperature / Humidity 25 deg. C /45 % RH

Engineer Shiro Kobayashi

Mode Tx 3DH5

Hopping On

KEYSIGHT ot RF Input 2 50 0 Aftert 10 9B PHO Best Wide A Type: Log-Power KEYSIGHT 'neut RF Input 2 50 0 Atien 10 9B PHO Bost Wide  Awg Type: Log-Power
RL — Preamp O Gato: OF AwgiHckd. 1001100 rn — Proamp O Gate: OF Aokt 1001100
Mg Auter Froq Rel int (5) IF Gain Low Trg Froe Run Mg Auso Froq Rel int (5) IF Gain Low Trg: Froe Run o
w NFE Adaplive Sig Trmck: Off NPNNN | g NFE Adapte Sug Track: OfF HNPN
1 Spactum v 1 Spactum v
Scale/Div 10 d8 Ref Level 106.99 dByV Scale/Div 10 0B Ref Level 106.99 dByV
o9 I LGN | o S AN I
Start 2.390000 GHz FVideo BW 300 kHz Stop 2.403000 GHz | |Start 2.479000 GHz FVideo BW 300 kHz Stop 2.492000 GHz
et b L Sweep 1.04me (1201 pta) | SRes BW100KHE _Sweep 1.04 ms (1201 pts)
5 Markar Tablo v S Marker Tablo v
Mode | Trace | Scale X ¥ Function | Function Width | Function Value Mode | Trace | Scale X ¥ Function | Function Width | Function Value
1, N 3 f 2401 852 GHr 8.1 aByV 1 N ) [} 24TOBSEGHr  98.48 aBuV
2 N 3 [} 2400 000 GHz 3038 aBpV 2 N 3 L 2453 500 GHz 34,66 dByV
3 N 3 f 2399772 GHz 4100 0BV 3
4 4
5 5
L] L}

Hopping Off
Low High

KEYSIGHT 'ret RF Input Z 50 01 Atten 10 dBl PNO. Best Wide  Awg Type Log-Fower 56 || KEYSIGHT et BF gt 7 50 0 Atten 10 B PNO Best Wide  Awg Typo Log-Fower
/L precy Proamg Of Gato OF Mgkl 1001100 e | Py e Proamg OF Gate: OF Aokl 1001100 FrPFn
Mg Ao Freq Rel int (S) IF Gasry. Low Trg Froe Run it Mg Auter Freq Rel int (S} IF Gan Low Ty Fross Run hidiay
o NFE Adaptive S Trmck O PN o NFE. Adaptve S Temck: O L
1 Spactum v 1 Spactrum v
Scale/Div 10 d8 ) Rof Lavel 106.99 aBV ScalelDiv 10 d8 Rof Lovel 106.99 aBuV
Log v ¥ Log v
" Al
Start 2.390000 GHz EVideo BW 300 kHz Stop 2403000 GHr | |Start 2.470000 GHz EVideo BW 300 kHz Stop 2492000 GHz
SRes BW 100 kHz Swoep 1.04 ms (1201 pts) | [#Res BW 100 kHz Sweep 1.04 ms (1201 pts)
5 Marker Tablo v 5 Marker Table v
Mode | Trace | Scale X ¥ Funcion | Function Width | Funcion Value Mode | Trace | Scake x ¥ Funcion | Function Widh | Function Value
1, N 3 ] 2401 852 GHr 58,85 aBuV 1. N ) ] 24TO 858 GHz  58.57 BV
2 N 3 ] 2.400 000 GHz  42.26 oByV 2 N ) [} 2453 500 GHz .48 oBpV
3 3
4 4
5 5
L} L}

UL Japan, Inc. Shonan EMC Lab.
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APPENDIX 2: Test Instruments

Test Equipment

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

Item Date

AT |145111 |Digital Tester SANWA PC500 7019232 2023/09/25 12

AT  [146247 |Power Meter Keysight 8990B MY51000272 2023/05/29 12
Technologies Inc

AT |146311 |Power sensor Keysight N1923A MY5349008 2023/05/29 12
Technologies Inc

AT 160493 | Attenuator Weinschel Corp. 54A-10 83406 2022/12/01 12

AT [171614 |Terminator Weinschel - API 11 459A 88995 2023/05/11 12
Technologies Corp

AT 191845 | Thermo-Hygrometer | CUSTOM. Inc CTH-201 - 2023/08/07 12

AT |196949 |Coaxial Cable Huber+Suhner SUCOFLEX 102 | 803480/2 2023/03/02 12

AT |235604 |Spectrum Analyzer | KeYSight E4440A MY45300743 2023/05/18 12
Technologies Inc

AT |236410 |Spectrum Analyzer | KEYSight N9030B MY63050151 2023/04/10 12
Technologies Inc

*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

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






