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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.

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 from the applicant for this report is identified in Section 1.

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

REVISION HISTORY

Original Test Report No.: 14219579S-B

Revision | Test Report No. Date Page Revised Contents

14219579S-B May 31, 2022 -

(Original)
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Reference: Abbreviations (Including words undescribed in this report)
A2LA The American Association for Laboratory Accreditation 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 International Laboratory Accreditation Conference
ANSI American National Standards Institute ISED gléﬁ);aaatlon, Science and Economic Development
Ant, ANT Antenna ISO 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 I[:Iré:)tig(;;]zl Voluntary Laboratory Accreditation
CCK Complementary Code Keying OBW Occupied Band Width
Ch., CH Channel OFDM Orthogonal Frequency Division Multiplexing
CISPR g;)g;(l)tsl 6I}ggei1“;1§élsonal Special des Perturbations PM Power meter
CwW 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/A 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 PIONEER CORPORATION
Address 25-1 Yamada, Kawagoe-shi, Saitama-ken 350-8555, JAPAN
Telephone Number +81-49-228-7787

Contact Person

Shigeru Yoshida

The information provided from the customer is as follows;
- Customer, Description of EUT, Model Number of EUT, FCC ID on the cover and other relevant pages
- Operating/Test Mode(s) (Mode(s)) on all the relevant pages
- SECTION 1: Customer Information

- SECTION 2: Equipment Under Test (EUT) other than the Receipt Date and Test Date
- SECTION 4: Operation of EUT during testing
* The laboratory is exempted from liability of any test results affected from the above information in SECTION 2 and 4.

SECTION 2: Equipment Under Test (EUT)

2.1 Identification of EUT
Description Display Audio
Model Number AVH-0239ZT
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 March 1, 2022
Test Date March 2, 2022

2.2 Product Description

The EUT has following similar models.

Feature
Product Model number steering type . .
description Bluetooth | WiFi GNSS | position of voiee Premium |- . qtination
of vehicle vehicle recognition | sound

Display Audio* | AVH-0239ZT A A A Left B A NA South America
Display Audio AVH-0039ZT A A A Left B A NA Southeast Asia
Display Audio AVH-0139ZT A A A Right B A NA Southeast Asia
Display Audio AVH-0339ZT A A A Right B NA NA Malaysia
Display Audio AVH-0439ZT A A A Right B A NA South America
Display Audio AVH-0539ZT A A A Right B A NA Indonesia
Display Audio AVH-0639ZT A A A Right B A A Thailand
Display Audio AVH-0639ZT A A A Right B A A Thailand
Display Audio AVH-0739ZT A A A Left B A A Southeast Asia
Display Audio AVH-0939ZY A A A Right B NA NA Southeast Asia
Display Audio AVH-1039ZY A A A Right B NA NA Asia
Display Audio AVH-1139ZY A A A Left B NA NA South America
Display Audio AVH-12397ZY A A A Right B NA NA Southeast Asia
Display Audio AVH-0539ZY A A A Right C NA NA Southeast Asia
Display Audio AVH-0639ZY A A A Left C NA NA Southeast Asia
Display Audio AVH-0739ZY A A A Left C NA NA South America
Display Audio AVH-0839ZY A A A Right C NA NA South America

* Tested model, A: Applicable, NA: Not Applicable

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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General Specification

Rating

DC 132V (DC10.5Vto16V)

Operating temperature

-20 deg. C to +65 deg. C

Radio Specification

WLAN (IEEE802.11a/11n-20/11ac-20/11n-40/11ac-40/11ac-80)

Equipment Type Transceiver

Frequency of Operation 20 MHz Band: 5745 MHz
40 MHz Band: 5755 MHz
80 MHz Band: 5775 MHz

Type of Modulation DSSS, OFDM

Antenna Type Internal Antenna

Antenna Gain: Gant -3.77 dBi

Bluetooth (BR / EDR)

Equipment Type Transceiver

Frequency of Operation 2402 MHz to 2480 MHz

Type of Modulation GFSK, w/4- DQPSK , 8DPSK

Antenna Type Internal Antenna

Antenna Gain

-3.60 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
FCC Part 15 final revised on April 1, 2022 and effective May 2, 2022

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

* The revision does not affect the test result conducted before its effective date.
* The customer has declared that the EUT has complied with FCC Part 15 Subpart B as SDoC.

3.2 Procedures and Results

Item Test Procedure Specification Worst Margin Results Remarks
Conducted FCC: ANSI C63.10-2013 FCC: Section 15.207 - N/A *1)
Emission 6. Standard test methods

ISED: RSS-Gen 8.8 ISED: RSS-Gen 8.8
Carrier FCC: KDB 558074 D01 FCC: Section15.247(a)(1) See data. Complied Conducted
Frequency | 15.247 Meas Guidance v05102 a)
Separation ISED: - ISED: RSS-247 5.1 (b)
20dB FCC: KDB 558074 D01 FCC: Section15.247(a)(1) Complied Conducted
Bandwidth | 15.247 Meas Guidance v05r02 a)

ISED: - ISED: RSS-247 5.1 (a)
Number of FCC: KDB 558074 D01 FCC: Section15.247(a)(1)(iii) Complied Conducted
Hopping | 15.247 Meas Guidance v05r02 b)
Frequency ISED: - ISED: RSS-247 5.1 (d)
Dwell time FCC: KDB 558074 D01 FCC: Section15.247(a)(1)(iii) Complied Conducted

| 15.247 Meas Guidance v05r02 <)

ISED: - ISED: RSS-247 5.1 (d)
Maximum Peak | FCC: KDB 558074 D01 FCC: Section15.247(a)(b)(1) Complied Conducted
Output Power | 15.247 Meas Guidance v05r02 d)

ISED: RSS-Gen 6.12 ISED: RSS-247 5.4 (b)
Spurious FCC: KDB 558074 D01 FCC: Section15.247(d) Complied Conducted
Emission & | 15.247 Meas Guidance v05r02 €) (below 30 MHz)
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.

a) Refer to APPENDIX 1 (data of 20 dB Bandwidth, 99 %Occupied Bandwidth and Carrier Frequency Separation)
b) Refer to APPENDIX 1 (data of Number of Hopping Frequency)

c) Refer to APPENDIX 1 (data of Dwell time)

d) Refer to APPENDIX 1 (data of Maximum Peak Output Power)

e) Refer to APPENDIX 1 (data of Conducted Spurious Emission)

Symbols:
Complied The data of this test item has enough margin, more than the measurement uncertainty.
Complied#  The data of this test item meets the limits unless the measurement uncertainty is taken into consideration

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.

ECC 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.

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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3.3 Addition to Standard
Item Test Procedure Specification Worst Margin Results Remarks
99% Occupied | ISED: RSS-Gen 6.7 ISED: - N/A - Conducted
Bandwidth 2)
a) Refer to APPENDIX 1 (data of 20dB Bandwidth, 99%Occupied Bandwidth and Carrier Frequency Separation)

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

There is no applicable rule of uncertainty in this applied standard. Therefore, the results are derived depending on
whether or not laboratory uncertainty is applied.

The following uncertainties have been calculated to provide a confidence level of 95 % using a coverage factor k=2.
Shonan EMC Lab.

Antenna terminal test Uncertainty (+/-)

Power Measurement above 1 GHz (Average Detector) SPM-06 1.2 dB
Power Measurement above 1 GHz (Peak Detector) SPM-06 2.0 dB
Power Measurement above 1 GHz (Average Detector) SPM-07 1.2 dB
Power Measurement above 1 GHz (Peak Detector) SPM-07 1.3 dB
Power Measurement above 1 GHz (Average Detector) SPM-13 1.3 dB
Power Measurement above 1 GHz (Peak Detector) SPM-13 1.3 dB
Spurious emission (Conducted) below 1GHz 0.93 dB
Spurious emission (Conducted) 1 GHz-3 GHz 0.92 dB
Spurious emission (Conducted) 3 GHz-18 GHz 2.3dB
Spurious emission (Conducted) 18 GHz-26.5 GHz 2.3 dB
Spurious emission (Conducted) 26.5 GHz-40 GHz 2.3 dB
Bandwidth Measurement 0.012 %
35 Test Location

UL Japan, Inc. Shonan EM C Lab.

1-22-3, M egumigaoka, Hiratsuka-shi, Kanagawa-ken 259-1220 JAPAN

Telephone: +81 463 50 6400, Facsimile: +81 463 50 6401

A2LA Certificate Number: 1266.03

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

. IC Registration | Width x Depth x Size of reference ground plane (m) / Maximum
Test site Number Height (m) horizontal conducting plane measurement
&P distance
No.I Semi-anechoic |, 75p 206x113x7.65  |20.6x11.3 10m
chamber
No.2 Semi-anechoic 1, o/, 206x113x7.65  |20.6x11.3 10m
chamber
No.3 Semi-anechoic 1, -, 5 12.7 x7.7 x 5.35 12.7x7.7 5m
chamber
No.4 Semi-anechoic | 8.1x5.1x3.55 8.1x5.1 -
chamber
No.1 Shielded room - 6.8x4.1x2.7 6.8 x4.1 -
No.2 Shielded room - 6.8x4.1x2.7 6.8 x4.1 -
No.3 Shielded room - 6.3x4.7x2.7 6.3 x4.7 -
No.4 Shielded room - 44x4.7x2.7 4.4 x4.7 -
No.5 Shielded room - 7.8x64x2.7 7.8x6.4 -
No.6 Shielded room - 7.8x6.4x2.7 7.8x6.4 -
No.8 Shielded room - 345x5.5x24 3.45x5.5 -
No.1 M easurement ) 255x4.1x2.5 ) )
room
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: 4 dBm

*EUT has the power settings by the software as follows;

Software: Tas0801.exe, Version: 00201200

(Date: 2022.02 02, Storage location: EUT memory)
*This setting of software is the worst case.
Any conditions under the normal use do not exceed the condition of setting.
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 DHS5 Off 2402 MHz
Tx 3DHS 2441 MHz
2480 MHz
Carrier Frequency Separation Tx DH5 On 2402 MHz
Tx 3DHS 2441 MHz
2480 MHz
20 dB Bandwidth Tx DHS Off 2402 MHz
Tx 3DHS 2441 MHz
2480 MHz
Number of Hopping Frequency Tx DHS On -
Tx 3DH5
Dwell time *1) Tx DH1, DH3, DH5 On -
Tx 3DH1, 3DH3, 3DH5
Maximum Peak Output Power Tx DH5 Off 2402 MHz
Tx 2DH5 2441 MHz
Tx 3DHS5 2480 MHz
Band Edge Compliance Tx DHS5 On 2402 MHz
(Conducted) Tx 3DHS5 off 2480 MHz
99 % Occupied Bandwidth Tx DHS5 On 2402 MHz
Tx3DHS e 2441 MHz
off 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.

*1) The maximum duty cycle of EDR could not be output in the test mode provided by the EUT.
Dwell time was measured using a Wireless Connectivity Tester set to the maximum duty cycle.

UL Japan, Inc. Shonan EMC Lab.

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




Test Report No.

1 14219579S-B

Page 1 10 of 35
4.2 Configuration and Peripherals
1 DC 132V
A: EUT 2 B
3 GND
4
4-6 30
Open
; AC 100V, 50 Hz
8
9-24
L Open
25 1 27 E 28
F
1 C | - 29

26@

AC 100V, 50 Hz

* Cabling and setup(s) were taken into consideration and test data was taken under worse case conditions.

Description of EUT and Support Equipment

No. |ltem Model Number Serial Number Manufacturer Remarks
A Display Audio AVH-0239ZT K1BA090 PIONEER CORPORATION |EUT

B Power Supply (DC) PAN35-10A ML002085 KIKUSUI -

C Jig Board - - - -

D Jig Board - - - -

E Laptop Computer PC-VJ23LLZGR |66000071A NEC -

F AC Adapter ADP-45TD E 6115924DB NEC -

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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List of cables used
No. | Name Length (m) Shield Remarks
Cable Connector

1 ACC 05+1.8 Unshielded Unshielded -
2 B+ 05+1.8 Unshielded Unshielded -
3 GND 05+1.8 Unshielded Unshielded -
4 FR+ 0.5 Unshielded Unshielded -
5 FR- 0.5 Unshielded Unshielded -
6 FL+ 0.5 Unshielded Unshielded -
7 B+ 1.0+1.8 Unshielded Unshielded -
8 GND 1.0+1.8 Unshielded Unshielded -
9 V+ 1.0 Unshielded Unshielded -
10 | V- 1.0 Unshielded Unshielded -
11 CGND 1.0 Unshielded Unshielded -
12 | CA+ 1.0 Unshielded Unshielded -
13 IVI+ 1.0 Unshielded Unshielded -
14 IVI- 1.0 Unshielded Unshielded -
15 | ISLD 1.0 Unshielded Unshielded -
16 | CSW+ 1.0 Unshielded Unshielded -
17 FRSW 1.0 Unshielded Unshielded -
18 | TX2+ 1.0 Unshielded Unshielded -
19 | TX2- 1.0 Unshielded Unshielded -
20 TX3+ 1.0 Unshielded Unshielded -
21 TX3- 1.0 Unshielded Unshielded -
22 | CNH1 1.0 Unshielded Unshielded -
23 CNL1 1.0 Unshielded Unshielded -
24 | ADP3 1.0 Unshielded Unshielded -
25 | Signal 0.15 Unshielded Unshielded *1)
26 | Signal 0.25 Unshielded Unshielded *1)
27 | USB 1.0 Shielded Shielded -
28 | DC 1.8 Unshielded Unshielded -
29 | AC 0.9 Unshielded Unshielded -
30 | AC 2.0 Unshielded Unshielded -

*1) This cable is for testing and is not included with products.

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
20 dB Bandwidth 3 MHz 30 kHz 100 kHz | Auto Peak Max Hold | Spectrum
Analyzer
99 % Occupied Enough width to display| 1to 5% | Three Auto Peak Max Hold | Spectrum
Bandwidth *1) emission skirts of OBW | times Analyzer
of RBW
Maximum Peak - - - Auto Peak - Power Meter
Output Power Average (Sensor: 160 MHz
*2) BW)

Carrier Frequency 3 MHz 30 kHz 100 kHz | Auto Peak Max Hold | Spectrum
Separation Analyzer
Number of 30 MHz 100kHz | 300 kHz | Auto Peak Max Hold | Spectrum
Hopping Analyzer
Frequency
Dwell Time Zero Span 100 kHz, | 300 kHz, | As necessary Peak Clear Spectrum

1 MHz 3 MHz capture the entire Write Analyzer

dwell time per
hopping channel

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

*2) Reference data

15.209(a) limit.

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

*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

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

Test Data
Test Result

: APPENDIX

. 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 Shiclded Room
March 2, 2022
24 deg. C/51 % RH

Engineer Takahiro Kawakami

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] [kHz] [MHz] [MHz]
DHS5 2402.0 0.956 848.3 1.000 >=0.637
DHS5 2441.0 0.952 855.9 1.000 >=0.635
DH5 2480.0 0.951 851.1 1.000 >=(.634
DHS5 Hopping On - 78634.4 - -
3DH5 2402.0 1.307 1183.0 1.000 >=(.871
3DH5 2441.0 1.290 1167.6 1.000 >=0.860
3DH5 2480.0 1.290 1170.1 1.000 >=(.860
3DHS5 Hopping On - 78773.8 - -

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 & 99 % Occupied Bandwidth
% Agilent R T  Agilent R T
Ref 187 dBpY #ftten 18 d |Ref 167 dBpV *Atten 16 dB
#Peak wPeak
Log g = Log =
18 P saliifl i B 10 SR 4 Vo™ Sl 0= =N
dB/ ol e dB/ & -0
7 N 3/ € |
f\': .\_ i \_I ) |
_:’h-\ i Y w“"-, il i T - '\}“'
J’r N H—.
Lgfv LgRAv
M1 $2 Ml 52|
Center 2,402 009 GHz Span 3 MHz |Center 2.402 008 GHz Span 3 MHz
Res BH 30 kHz #UEH 168 kHz Sweep 3.2 ms (1261 pts) |eRes BH 30 kHz *UBH 108 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur 9900 2 | Occupied Bandwidth Occ BH % Pur  99.00 1
848.2890 kHz K 2000 &8 1.1830 MHz xd8 -20 dB
Transmit Freq Error  -19.813 kHz Transmit Freq Error  -15.953 kHz
% dB Bandwidth 956,222 kHz * dB Bandwidth 1.387 MHz
% Agilent R T % Agilent R T
Ref 187 dBpY "Atten 18 d Ref 167 dBpV *Aitten 10 di
*Peak wPeak
Log = - Log o
18 E LT w 1o R =P e, o
dB/ 2 o e dB/ > -
rad - o \
)f“r \\f |\\‘-\.":. ‘-\\—'\ V™ snel win ) - e
7 ~
= o,
Lafiv Lgfiv
M1 52 M1 52|
Center 2.441 099 GHz Span 3 MHz |Center 2.441 008 GHz Span 3 MHz
*Res BH 30 kHz *UBH 108 kHz Sweep 3.2 ms (1201 pts) |sRes BH 30 kHz «UBH 108 kHz Sweep 3.2 ms (1201 prs)
Occupied Bandwidth Occ BH % Pur 9900 2 | Occupied Bandwidth Occ BN % Pur  99.00 1
855.8677 kHz % dB  -20.00 dB 1.1676 MHz % dB -20.00 4B
Transmit Freq Error  -18.744 kHz Transmit Freq Error  -14.831 kHz
% dB Bandwidth 952,075 kHz ® dB Bandwidth 1.298 MHz
% Agllent R T % Agilent R T
Ref 107 dBpV *Atten 10 dB Ref 167 dBpV sAitten 10 di
"Peak *Peak
Log = "y Log T
19 /¥ WA . 10 & I el L N &
dB/ ?;g/w S dB/ A
Fad ) e, ,\\_.-r \
Vel Wi VN P, S
A - [N
Lgfv Lgfv
Ml 52 Ml 52|
Center 2,430 808 GHz Span 3 MHz |Center 2.450 008 GHz Span 3 MHz
*Res BH 30 kHz *UBH 108 kHz Sweep 3.2 ms (1201 pts) |sRes BH 30 kHz *UBH 186 kHz Sweep 3.2 ms (1201 prs)
Occupied Bandvwidth Occ BH % Pur 9900 2 | Occupied Bandvidth Occ BN % Pur 9900 1
851.0737 kHz ® dB -20.06 dB 1.1781 MHz % dB -20.00 dB
Transmit Freq Error  -19.797 kHz Transmit Freq Error  -15.961 kHz
% dB Bandwidth 951,856 kHz * dB Bandwidth 1.298 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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20 dB Bandwidth & 99 % Occupied Bandwidth
DHS5 3DHS
Hopping On Hopping On
i Agllent R T i Agilent R T
Ref 107 Byl *Atten 10 dB Ref 187 dBwY shitten 19 dB
oPeak T sPeak IS = £
Log ey o Al i Log [ |
18 19 }
o/ | | | |e87 | b
2| ! ¢ | Edl | B2
] | | I |
| | | - I J | \
pied ] Lot e | !
LgRv : LgAv T T
ML 52 | ML S2 | i |
Center 2,441 88 GHz Span 188 MHz |Center 2,441 88 GHz Span 188 MHz
#Res BH 1 MHz *BH 3 MHz Sweep 1,067 ms (3081 prs) [eRes BM 1 MHz WWEH 3 HHz Sweep 1.067 ms (2081 prs)

Occupied Bandwidth
78,6344 MHz

Transmit Freq Error  -26.763 kHz
% dB Bandwidth 81101 MHz

Occ BH % Pur 99.00 i
% dB -26.00 dB

Occupied Bandwidth
78.7738 MHz

Transmit Freq Error  -34.783 kHz
% dB Banduidth 81.328 MHz

Occ BN % Pwr 9969 X
% dB -26.00 dB

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
X Agilent R T i Agilent R T
& Mkrl 1,600 8 MHz a Mkrl 1,008 @ MHz
Ref 187 dBpY sftten 16 dB 9.01 dB  |Ref 187 dBpV #fAtten 18 dB -6.03 dB
*Peak *Peak
Log 1R 1 Log iR
10 o X 10 A —— =
dB/ \ fv % M\ dB/ ) Yl ) 7 Y e A pd V)
A N, Vi T o
~ Iy s o
o~ % LAY ]
ol /
~
Lafv LgFiv
51 %2 S1 2
Y3 FC V3 FC
£() £0i)
50k 250k
Swp Svp
Center 2.482 750 8 GHz Span 3 MHz | Center 2,482 758 @ GHz Span 3 MHz
sRes BH 30 kHz #YEH 188 kHz Sweep 3.2 ms (1281 pts) |[eRes BH 30 kHz WVEH 100 kHz Sweep 3.2 ms (1201 pts)
% Agilent R T 5 Agilent R T
& Mkrl 1.080 @ MHz & Mkrl 1006 @ MHz
Ref 187 dBpV *Atten 10 dB -8.02 dB  |Ref 107 dEpV *Atten 10 dB -0.81 4B
*Peak *Peak
Log 1 1 Log 4 L
19 b | A n e 10 1A A Py Al
dB/ o LA | l\‘ " VY ‘L\ i A ’ \«r-"f.l dB/ L il -M bl o e i (P e o nud W A e \ L
s ey Pl o] I I -
o~ 12 P ad T i W .
" A" A
Lofv LafAv
31 82 $1 52
V3 FC V3 FC
£(f): £(£):
50k 250k
Swp Swp
Center 2.441 B@8 @ GHz Span 3 MHz | Center 2.441 908 @ GHz Span 3 MHz
*Res BH 30 kHz «BH 100 kHz Sweep 3.2 ms (1201 prs) | #Res BH 30 kHz sUBH 100 kHz Sweep 3.2 ms (1201 pts)
% Agilent R T 5 Agilent R T
& Mkrl 1.08@ @ MHz a Mkrl 1006 @ MHz
Ref 187 dBuY *Atten 10 dB -0.07 dB  |Ref 167 dBpV *Atten 10 dB 0.00 dB
sPeak wPeak T
Log 1% 1 Log LE I
10 oy IR R 10 ~TH T S
A AN A LAY n e ; Ao Vb \
a8/ |/ N \\ .-'\'I '\ "I,J K__ dB/ | \__,.-«-f_\. N vy o ek WA Lo J s\ g
Ly s - e o, =
! L V‘. o~ J Wy \‘
7 LA N Y
y, V \\ \
-\l‘ ‘I
LgAv 1 [P \
51 82 sl 82
¥3 FC V3 FC
£() £(fx
250k 258k
Sup Svip
Center 2,479 250 @ GHz Span 3 MHz | Center 2.479 250 @ GHz Span 3 MHz
*Res BH 30 kHz *UBH 186 kHz Sweep 3.2 ms (1201 prs) | eRes BH 30 kHz SUEH 100 kHz Sweep 3.2 ms (1201 pts)

UL Japan, Inc. Shonan EMC Lab
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-122

0 Japan / +81 463 50 6400
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Number of Hopping Frequency

Test place Shonan EMC Lab. No.5 Shielded Room
Date March 2, 2022
Temperature / Humidity 24 deg. C/51 % RH
Engineer Takahiro Kawakami
Mode Tx, Hopping On

Mode Number of channel Limit

[channels] [channels]
DH5 79 >=15
3DHS5 79 >=15

Test was 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 3DHS
Hopping On (1/3) Hopping On (1/3)
% Agilent R T # Agilent R T
Ref 187 dEpV sAtten 18 dB Ref 107 dBpY fitten 10 dB
"Peak T *Peak
Log Log |
18 i YT ATV A T T R~V 19 A A o o I e e o A AT
& | [\l Illl]lr||||||||l ATTATRARRIANART & | 7YYy Y Ve PP PV VYT VS
R RIS VR TRIR R RV ]
Julrw.uyuwux'u\“.“ RRIRRIERIAR |
! |
| /
LgAv J LaRv IrJ
51 82 [ 51 52
v3 Ff | V3 FC
]
£0f): £(Fx
FTun FTun
Swp Swp
Start 2,408 800 GHz Stop 2,430 000 GHz | Start 2.400 200 GHz Stop 2,430 890 GHz
sRes BH 100 kHz oJEH 308 kHz Sweep 2,88 ms (1201 pts) |eRes BH 108 kHz #UBH 300 kHz Sweep 2.88 ms (1201 prs)
Hopping On (2/3) Hopping On (2/3)
- Agilent R T o Agilent R T
Ref 187 dEpV sAtten 18 dB Ref 187 dBpV *Htten 10 dB
sPeak sPeak
Log Log
1@ r T F ﬂl AL |r I [‘I T r‘] T I IS 7 18 L;«'\,'."\ 7 "F"f" FATAY | Wl T W ,,f\;.(..lfr i '\r'\'..(""..’f\":'-l.\f\.l
) iy Ml N M f ] VY WY ¥ WY Y hd
a8/ Jll[|]| [lll[ll ||| L|I IJII ||‘II||IJrrIJIlr|I\Il.I| 'llllﬂrll. .il ]Iflll |||Jlflllllll| ||III1”I||, d&/
VYVIVY VIV VAV VVIVTVIV Y '“‘us.”iw."{‘m'.‘
LafAv LgRv
51 82 51 52
W3 FC| V3 FC
£05): £0F):
FTun FTun
Snp Swp
Start 2.430 090 GHz Stop 2.460 @08 GHz |Stare 2.430 008 GHz Stop 2,468 899 GHz
sRes EW 188 kHz WJEH 308 kHz Sweep 2.88 ms (1201 pts)  |*Res BH 108 kHz *UBH 308 kHz Sweep 2.88 ms (1201 prs)
Hopping On (3/3) Hopping On (3/3)
H Agilent R T i Agilent R T
Ref 187 dBpV *Atten 10 dB Ref 187 dBpV *Atten 10 df
wPeak wPeak
Log Log
e I AT AT T LA Ay S A A A M
| I | ¥
a8/ I)‘lll\l[%lhlll.” \ ﬂ“ ||1||ﬂ|||]|||]|!'|JI|I.III|II a8/ ]Il
H} l’l VIV II- |l| | ¥y ﬂ '|[ I V[ '\I| ill
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st 52 st 52 l’_. .
W3 FC V3 FC i i |
FTun Vil VYV [Frie L bl
Snp Swp
Start 2,460 800 GHz Stop 2.490 080 GHz |Stare 2.460 808 GHz Stop 2.498 IGGI‘E! GHz
sRes EW 108 kHz *VEH 308 kHz Sweep 2.88 ms (1201 pts) | *Res BH 108 kHz oUBH 308 kHz Sweep 2.88 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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Dwell time
Test place Shonan EMC Lab. No.5 Shielded Room
Date March 2, 2022
Temperature / Humidity 24 deg. C/51 % RH
Engineer Takahiro Kawakami
Mode Tx, Hopping On
Mode Number of transmission Length of Result Limit
ina31.6 (79 Hopping x 0.4) transmission
[ms] [ms] [ms]
DHI1 50.4 times / 5s x 31.6s = 319 times 0.405 129 400
DH3 26.4 times / 5s x 31.6s = 167 times 1.662 278 400
DHS5 17.8 times / 5s X 31.6s = 113 times 2.910 329 400
3DH1 51.2 times / 5s x 31.6s = 324 times 0.408 132 400
3DH3 27.6 times / 5s x 31.6s = 175 times 1.661 291 400
3DHS5 18.6 times / 5s x 31.6s = 118 times 2912 344 400
Sample Calculation
Result = Number of transmission x Length of transmission
* Average data of 5 tests.
Mode Sampling [times] Average
1 2 3 4 5 [times]
DHI1 51 50 50 51 50 50.4
DH3 24 29 24 27 28 26.4
DHS5 19 17 15 19 19 17.8
3DH1 51 53 50 51 51 51.2
3DH3 26 30 26 28 28 27.6
3DHS 16 18 16 22 21 18.6

Sample Calculation

Average = Summation (Sampling 1 to 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 x0.4 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
DHI1 (1/2) DH1 (2/2)
(Representative chart)
T Agilent R T = Agilent R T
& Mkrl 405 ps
Ref 187 dBpV sAtten 10 dB |Ref 187 dBpV *ftten 10 d -2.43 dB
wPeak wPeak
Log Log
18 18
4B/ 4B/ R 3
LgFv Lgfv
e AAI{{T [ [f e s2 ¢
H3 FS H3 V3
£(f) 1 1 111 (6
50k FTun ull |
Y TR L [
A [
Center 2.441 809 GHz Span @ Hz |Center 2.441 999 GHz : Span @ Hz
Res BH 100 kHz *UBH 368 kHz Sweep 55 (1201 pts) |Res BH 1 MHz SUBH 3 MHz Sweep 709 ps (3001 prs)
DH3 (1/2) DH3 (2/2)
(Representative chart)
o Agilent R T % Agilent R T
a Mkrl  1.662 ms
Ref 107 dBpV sAteen 19 df |Ref 187 dBpV sHtten 18 dB 9.89 dB
wPeak wPeak
Log L
19 1:;9
dB/ B | gt e S —— .
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W3 F$ l H3 VS
£(f): £0fx
250k | FTun
Mui
1
Center 2.441 808 GHz Span @ Hz' | Center 2.441 908 GHz Span @ Hz
Res BH 188 kHz #UBH 308 kHz Sweep 55 (1201 pts) |Res BH 1 MHz #JBH 3 MHz Sweep 2.2 ms (30081 prs)
DHS (12) DH5 (2/2)
(Representative chart)
# Agilent R T ¥ Agilent R T
aMkrl 364 s aMkrl 291 ms
Ref 187 dBpV *Htten 10 dB -1.47 dB |Ref 107 dBpY sAtten 18 dB -4,54 dB
*Peak wPeak
Log Log
18 18
dB/ dB/
LaRv Lofv
Hl 52 WL 52|
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FA|
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£50k . Il FTun
T T I T T T T ] !
Center 2.441 809 GHz Span @ Hz |Center 2.441 008 GHz Span B Hz

Sweep 4 ms (3081 pes)

Sweep 5 s (8001 pts) IRes BH 1 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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Dwell time
3DH1 (1/2) 3DH1 (2/2)
(Representative chart)
¥ Agilent R T % Agilent R T
a Mkrl 4875 ps
Ref 187 dBpV *Atten 10 d Ref 10? BV Aitten 10 dB 65.54 d&
*Peak *Peak
Log Log
10 10
dB/ dB/ pa———
! LI ] T " 1
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e i I £
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; | |u.l1||u J|I| 1ot
| - i il
Center 2.441 808 GHz Span @ Hz |Center 2.441 000 GHz Span @ Hz
Res BH 100 kHz BN 368 kHz Sweep 5 5 (1201 prs) |Res BH 1 MHz WEH 3 MHz Sweep 700 ps (8001 prs)
3DH3 (172) 3DH3 (212)
(Representative chart)
¥ Agilent R T 5 Agilent R T
a Mkrl 1661 ms
Ref 187 dBpV "Atten 18 d |Ref 187 dBpV #Atten 10 dB 1.83 dB
"Peak *Peak
Log L
10 l?
dB/ dB/
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H3 F§ | LER'E
Il
£ ' £
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Res BH 108 kHz VBN 388 kHz Sweep 55 (1201 pts) |Res BH 1 MHz WUBH 3 MHz Smeep 2.2 ms (8001 pts)_
3DHS (1/2) 3DHS5 (2/2)
(Representative chart)
o Agilent R T % Agllent R T
a Mkrl 2912 ms
Ref 187 dBpV *Atten 18 d |Ref 187 dBpV *fitten 10 dB 4.46 dB
sPeak wPeak
: : N I
i I e
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Hl 52 |H1 521
H3 FS Lt
IR iy | ) Al |
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58k FTun
|
- | I
Center 2.441 809 GHz Span @ Hz |Center 2.441 000 GHz Span @ Hz
Res BH 100 kHz *UBH 368 kHz Sweep 5 5 (1201 ps) IRes BH 1 MHz WEH 3 MHz Sweep 4 ms (3001 prs)

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




Test Report No.
Page

1 14219579S-B
1 22 of 35

Block Diagram of Dwell time
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Connectivity

Tester
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Attenuator
(6 dB)

Attenuator
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| Power Splitters/

Combiners

O

Spectrum
Analyzer

EUT

PC

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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Maximum Peak Output Power / Average power

Test place
Date
Temperature / Humidity

Engineer

Mode

Maximum peak output power

Shonan EMC Lab. No.5 Shielded Room
March 2, 2022

24 deg. C/51 % RH

Takahiro Kawakami

Tx, Hopping Off

Conducted Power e.irp. 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 -9.14 1.9 10.17 3.02 2.00 20.97 125 17.95 -3.60 -0.58 0.87 36.02 4000 36.60
DH5 2441 -8.79 2.00 10.18 3.39 2.18 20.97 125 17.58 -3.60 -0.21 0.95 36.02 4000 36.23
DH5 2480 -8.67 2.01 10.18 3.52 225 20.97 125 17.45 -3.60 -0.08 0.98 36.02 4000 36.10
2DHS5 2402 -6.55 1.99 10.17 5.61 3.64 20.97 125 15.36 -3.60 2.01 1.59 36.02 4000 34.01
2DH5 2441 -6.15 2.00 10.18 6.03 4.01 20.97 125 14.94 -3.60 243 1.75 36.02 4000 33.59
2DHS5 2480 -5.95 2.01 10.18 6.24 4.21 20.97 125 14.73 -3.60 2.64 1.84 36.02 4000 33.38
3DH5 2402 -6.28 1.9 10.17 5.88 3.87 20.97 125 15.09 -3.60 228 1.69 36.02 4000 33.74
3DH5 2441 -5.82 2.00 10.18 6.36 4.33 20.97 125 14.61 -3.60 2.76 1.89 36.02 4000 33.26
3DH5 2480 -5.66 2.01 10.18 6.53 4.50 20.97 125 14.44 -3.60 2.93 1.96 36.02 4000 33.09
Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss

e.ir.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.

Average power (Reference data for RF Exposure)

Mode Freq. Reading | Cable Atten. Result Duty Result
Loss Loss (Time average) factor | (Burst power average)
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dB] [dBm] [mW]
DH5 2402 -10.64 1.9 10.17 1.52 1.42 1.10 2.62 1.83
DH5 2441 -10.27 2.00 10.18 1.91 1.55 1.10 3.01 2.00
DH5 2480 -10.12 2.01 10.18 2.07 1.61 1.10 3.17 2.08
2DHS5 2402 -10.51 1.9 10.17 1.65 1.46 1.16 2.81 1.91
2DH5 2441 -10.09 2.00 10.18 2.09 1.62 1.16 3.25 2.11
2DHS5 2480 -9.92 2.01 10.18 2.27 1.69 1.16 343 2.20
3DH5 2402 -10.84 1.9 10.17 1.32 1.36 1.49 2.81 1.91
3DH5 2441 -10.42 2.00 10.18 1.76 1.50 1.49 3.25 2.12
3DH5 2480 -10.25 2.01 10.18 1.94 1.56 1.49 3.43 221
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

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

UL Japan, Inc. Shonan EMC Lab.
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Burst Rate Confirmation
Test place Shonan EMC Lab. No.5 Shielded Room
Date March 2, 2022
Temperature / Humidity 24 deg. C/51 %RH
Engineer Takahiro Kawakami
Mode Tx, Hopping Off
DHS
Tx on / (Tx on + Tx off) = 0.776
Tx on /(Tx on + Tx off) * 100 = 77.6 %
Duty factor =10 * log (3.75/2.91) = 1.10 dB
VBW: 1/on time =343.64 Hz < 360.00 Hz
- Agilent R T
a Mkr2 375 ms
Ref 107 dBpl “tten 16 dB -1.78 dB
#Peak
Log
19
8/
|
|
“ il
Lafv e
WL $2
Center 2.441 898 GHz Span @ Hz
es BN 8 MHz sUBH 50 MHz Sweep 4 ms (3091 pts)
Harker Trace Type X Axie Amplitude
iR €13 Ting 86.5 pe 34.34 dBpl
1s 1) Tima 291 ws -0.71 d8
2R 1y Tima 86.5 ps 34,34 dBpl
28 (¢ 8] Time 375 ms -1.78 dB
2DHS 3DHS
Tx on/(Tx on + Tx off) = 0.766 Tx on/(Tx on + Tx off) = 0.709
Tx on /(Tx on + Tx off) * 100 = 76.6 % Tx on/(Tx on + Tx off) * 100 = 70.9 %
Duty factor =10 * log (3.75/2.874) = 1.16 dB Duty factor =10 * log (3.751 / 2.659) = 1.49 dB
VBW: 1/on time = 34795 Hz < 360.00 Hz VBW: 1/on time =376.15Hz < 390.00 Hz
W Agilent R T % Agilent R T
a Mkr2 375 ms & Mkr2  3.751 ms
Ref 187 dBpY sfiteen 160 dB -0.64 dB |Ref 107 dEpV sfitten 10 dB 4.50 dB
wPaak - [ [ ) EPeak ]
by |
dB/ dB/
Lafv : ] Lofv : — e
Hl 52 WL 52|
Center 2.441 889 GHz Span @ Hz |Center 2.441 000 GHz Span 8 Hz
Res BH 8 MHz *VBEH 58 MHz Sweep 4 ms (3081 prs) |Res BH § MHz *VEN 58 MHz Sweep 4 ms (8801 pts)
HMarker Trace Type X Axie Amplitude Markar Trace Type X i Anplitede
1R 1) Tima 88.5 pe 34.54 dBpl 1R 1 Time a7 ps 30,49 dBypll
1s 1 Tima 2874 e 8.87 da la 1) Time 2659 ms 4,52 dB
2R €1y Timg 88.5 ps 34.54 dBpl i3 [&5] Timg 87 ps 30,49 dBul
28 1) Tima 375 ms -8.64 dB 28 1 Tima 3.751 ms 4.58 dB

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 March 2, 2022
Temperature / Humidity 24 deg. C/51 %RH
Engineer Takahiro Kawakami
Mode Tx, Hopping Off, DH5
= Agilent R T & Agilent R T
Mkel 9.12 kHz Mkrl 158 kiz
Ref 87 dBpY shitten 10 dB 9.49 dBpY |Ref 97 dBuY *Atten 10 dB 16.52 dBul
Peak sPaak | |
Log Log
10 1 19 1 T
d8/ OC Coupled| |dB/ | DC Coupled
LgAv LgRv
sl s sl $2
V3 FC U3 FC
£01) £(f:
Frl S S
'*‘V'MM a0 " TSNRYETH DTN A b lelop W
L " T RTI PTY L - . bty L e LI T et PTXE R
i ﬂﬂﬂw 'ﬁ‘!ﬁ'*‘)‘ﬂgk Lj -1,'r|"| \’Mi"l"'_ll!' d WM%W\‘-—H@*” I I
Start 900 kHz Stop 150.00 kHz | Stare 150 kHz Stop 38,000 MHz
sRes BH 200 Hz WWEH 628 Hz Sweep 2.279 5 (1201 pts) |eRes BH 18 kHz *UBH 38 kHz Sweep 285.3 ms (1201 pts)
i Agilent R T
Mkrl 2.462 GHz
Ref 107 dBwV *Atten 10 d 96.86 dBwV
sPeak
Log
10
dB/
]
76.1
dBpY
Lgfiv
sl s2)
U3 FC
£(f):
Ay I et o ada pai
Swp e . b
Start 38 MHz Stop 25,000 GHz
#Res BH 100 kHz #UBH 300 kHz Sweep 2.387 5 (8192 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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Conducted Spurious Emission
Test place Shonan EMC Lab. No.5 Shielded Room
Date March 2, 2022
Temperature / Humidity 24 deg. C/51 %RH
Engineer Takahiro Kawakami
Mode Tx, Hopping Off, DH5
¥ Adilent R T 5 Agilent R T
Mirl 1112 kHz Mkrl 250 kHz
Ref 87 dEwl sfitten 10 dB 6.53 dewl |Ref 97 dBwY sfitten 10 d 16.15 dBuV
wPeak T wPeak | | T
Log Log | | |
10 10
a8/ DC Coupled| | 4B/ | DC Coupled
| | ! |
Lafv Lgfv
51 52 51 52
V3 FC V3 FC
£ £05):
£S5k 1 FTun
FFT Sp "
A T YO R P A I Py v
L i L
Start 9.08 kHz Stop 150,80 kHz |Start 150 kHz Stop 30,009 MHz
*Res BH 200 Hz oUBH 620 Hz Sweep 2.279 5 (1201 pts) |Res BH 10 kHz SVBH 30 kHz Sweep 265.3 ms (1201 pts)
% Agilent R T
Mkrl 2.441 GHz
Ref 107 dBpV *fitten 10 dB 96.61 dBpv
sPeak
Log
10
8/
]
766
dBuY
LgRv
51 52
V3 FC
£0f): |
FTun T IRy | Ty
o I WP PRPVORD,

Start 38 MHz
Res BH 100 kHz

«VBH 308 kHz

Stop 25.680 GHz
Sweep 2.387 s (8192 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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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room
Date March 2, 2022
Temperature / Humidity 24 deg. C/51 %RH
Engineer Takahiro Kawakami
Mode Tx, Hopping Off, DH5
2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
& Agilent R T i Agilent R T
Mkrl 9.94 kHz Mkrl 1195 MHz
Ref 87 dEwl sAitten 10 dB 6.53 dBw |Ref 97 dBpy *htten 10 d 17.19 dBp
sPeak *FPaak ]
s 2 | |
; T ! |
dB/ DC Coupled||dB/ . _ | | DC Coupled
LgFy Lgfv
s1 32| 51 $2
V3 FC V3 FC
£() £(fx
£<S0k 2 Flun | 2
FFT O Swp L2 2| T ) - . )
FAAR Nt Dyl g . . ' e e T s e
i WJKNMW»«WMMWW
Start 9.80 kHz Stop 150.08 kHz | Stare 150 kHz Stop 30,000 MHz
sRes BH 208 Hz #UBH 628 Hz Sweep 2.279 5 (1201 pts) |eRes BH 18 kHz *BH 38 kHz Sweep 285.3 ms (1201 pts)
30 MHz - 25 GHz
= Agilent R T

Ref 187 dBpV

*Atten 16 dB

Mkrl 2,480 GHz
96.75 dBpV

sPeak
Log
18
dB/

v

dBpy
Lafiv

Sl 52

V3 FC

£(f)x
FTun

Svip

Start 39 MHz
*Res BH 100 kHz

VEH 388 kHz Sweep 2.387 s (8192 pts)

Stop 25088 GHz

UL Japan, Inc. Shonan EMC Lab.
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room

Date March 2, 2022

Temperature / Humidity 24 deg. C/51 %RH

Engineer Takahiro Kawakami

Mode Tx, Hopping Off, 3DHS5

2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent R T i Agient R T
Mkrl 18.29 kHz Mkl 175 kHz
Ref 87 dBpl sAtten 16 d 7.46 dBpV |Ref 97 dBpV *fitten 18 d 16.47 dBpY
sPeak wPeak
Log Log | |
10 | 18 |
a8/ DC Coupled| | dB/ | DC Coupled
Lgfiv Lgfv
1 82 51 52
V3 FC V3 FC
£ £F:
“Fﬁak o ! ! | | ;T“" ! !
™ "o k| CYPRORY PURTRTETTY APTIPN DPUPRY | L " - "
%'*""‘-'Wh‘ f .‘.\WWW%'- e ;TJ,A,@, o f LALAM I ) Kol Rl Mo A o et

Start 9,00 kHz
sRes BH 200 Hz

*VEH 620 Hz

Stop 150.88 kHz
Sweep 2.279 5 (1201 prs)

Star 150 kHz

*Res BH 10 kHz *UBH 30 kHz

Stop 30,009 MHz
Sweep 285.3 ms (1201 pts)

30 MHz - 25 GHz

% Agilent
Ref 167 dBpV

*Atten 18 dB

Mkrl 2.402 GHz
95.14 dBpV

sPeak

et

Start 38 MHz
#Res BH 100 kHz

VBN 300 kHz

Stop 25,000 GHz
Sweep 2.387 5 (8192 pts)

UL Japan, Inc. Shonan EMC Lab.
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Conducted Spurious Emission
Test place Shonan EMC Lab. No.5 Shielded Room
Date March 2, 2022
Temperature / Humidity 24 deg. C/51 %RH
Engineer Takahiro Kawakami
Mode Tx, Hopping Off, 3DHS5
2441 MHz
9 kHz - 150 kHz 150 kHz - 30 M Hz
I Agilent R T i Agilent R T
Mkrl 10.53 kHz Mkrl 158 khz
Ref 87 dBpV *Atten 19 d 7.48 dBpV |Ref 97 dBpV sfitten 18 d 17.58 dBuV
wPeak wPeak
L%g Loes |
1 | 1
a8/ DC Coupled| | dB/ | DC Coupled
Lgfiv Lgfv
S1 52 $1 52
V3 FC V3 FC
) £
k un
FFT ?'-'.'.’l,.\ [ | S <"“Nw~- —_ R APTI FU | Loord
o s sl AR TS WETUTE N PP e
_ZMWM oAUl Sy !
Start 980 kHz Stop 150,88 kHz |Start 150 kHz Stop 30,009 MHz
sRes BH 200 Hz *BH 628 Hz Sweep 2.279 5 (1201 prs) |sRes BH 10 kHz BN 38 kHz Sweep 285.3 ms (1201 pts)
30 MHz - 25 GHz
% Agilent R T
Mkrl 2.441 GHz
Ref 167 dBpV sftten 10 dB 96.93 dBpV
sPeak
Log L
19
dB/
ol
76.9
dBpv
Lafv
S1 0§52
U3 FC
£(f):
FTun " L ee
. S o MMM
Start 30 MHz Stop 25.008 GHz

#Res BH 100 kHz

VBN 300 kHz

Sweep 2.387 5 (8192 pts)

UL Japan, Inc. Shonan EMC Lab.
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room
Date March 2, 2022
Temperature / Humidity 24 deg. C/51 %RH
Engineer Takahiro Kawakami
Mode Tx, Hopping Off, 3DHS5
i Agilent R T i Agilent R T
Mkrl 9.82 kHz Mkrl 175 kHz
Ref 87 dEwl sAitten 10 dB 7.48 dBpy |Ref 97 dBpy *htten 10 d 17.20 dBuV
sPeak *FPaak ]
Log Log |
10 | | 18 ] ]
dB/ DC Coupled||dB/ _ | | DC Coupled
LgAv 1 1 1 1 Lgfv
s1 32| 51 $2
V3 FC V3 FC
£ I I I I 03
£<S0k & FTun
FET ?M. . Swp i e . N ) L
QLI i b ) | et - bbb it e iyt bbbt i)
‘NM Nf_i,l‘,‘Ml.'hl hyhiad “k.lw‘sT“_lﬁ,L‘w, ul ','-"'l.'— AN Ll;l"m‘-'f‘p{\r"#-r Hobishtian I l
Start 9.80 kHz Stop 150.08 kHz | Stare 150 kHz Stop 30,000 MHz
sRes BH 208 Hz #UBH 628 Hz Sweep 2.279 5 (1201 pts) |eRes BH 18 kHz *BH 38 kHz Sweep 285.3 ms (1201 pts)
= Agilent R T
Mkrl 2,480 GHz
Ref 107 4By sAitten 10 4B 95.33 dBp
sPeak
Log
10 <
dB/
ol
% I
dBut
Lafiv
s1 82
V3 FC
sty t | 1 1 | |
A . -~ it NA AN
Sup o e = : o]
Start 39Tz ' Stop 25.000 Gz
*Res BH 100 kHz *VBH 308 kHz Sweep 2.387 5 (8192 pts)

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 March 2, 2022
Temperature / Humidity 24 deg. C/51 %RH
Engineer Takahiro Kawakami
Mode Tx, DH5
Hopping On
Low High
I Agilent R T - Agilent R T
Mikr2 2.400 008 GHz Mikr2 2.483 500 GHz
Ref 187 dBplY wftten 16 dB 33.50 dBpV |Ref 167 dBpV wftten 16 dB 34.25 dBpV
sPeak T sPeak T
Log % Log | NSl Y
18 AR T AL
dB/ Y 7 A N
/ 1
ol TN ol
5 [ : = % *- : -
Lo Wi AT Pl LAY AN AT Wi w\__.\bf.a_,_\,“& T L D UL WA A I A A I\
LoAv . o V|L o -, Lafv ™ ] e o et ded N
s1 82 [ s1 82
Start 2,393 800 GHz Stop 2,403 008 GHz |Start 2.479 000 GHz Stop 2,489 008 GHz
sRes BW 108 kHz SVEH 308 kHz Sweep 1.84 ms (1201 pts) [eRes BH 100 kHz sVEH 300 kHz Sweep 1.84 ms (1201 pts)
Marker  Trace Type X Axls Asplitude Marker  Trace Type X Axls Asplitude
1 e Frag 2.482 150 GHz 96.88 dBl 1 @) Frag 2.479 075 GHz 97.18 dByl)
2 @ Freg 2,480 089 GHz 33.50 dBpy 2 @ Frag 2.483 500 GHz 34,25 dBpy
Hopping Off
Low High
= Agilent R T ¥ Agilent R T
Mkr2 2.400 200 GHz Mkr2 2.433 500 GHz
Ref 167 dBpV sfitten 10 dB 35.34 dBpV |Ref 187 dBpV *Atten 10 dB 30.60 dBpY
"Peak T 1 sPaak T [ |
Log ¢ ) Log ° I |
10 L - i —_ e 1
8/ / | 7 [
| |
T T Ul
ol ol \
o o A 2
¥ - | PR e S L | = . . A7
LgAv N ™ P T Ly, el uail Lafv - "‘”‘ i T Y S N
1 82 1 82
Start 2,393 008 GHz Stop 2,403 BB8 GHz |Start 2.479 988 GHz Stop 2.489 BAG GHz
sRes EH 180 kHz WUEH 308 kHz Sweep 1.84 ms (1201 pts) |#Res EH 188 kHz SVEH 308 kHz Sweep 1.04 ms (1201 pts)
Marker  Trace Type W fxis Aaplitude Marker  Trace Type W fxis Aaplitude
1 @) Frag 2.481 817 GHz 96.94 dByl) 1 @) Freq 2.479 817 GHz 97.45 dBpl
2 L& Frag 2,408 B8O GHz 35.34 dBgl 2 L] Frag 2.483 S8 GHz 30,60 dEyl

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 March 2, 2022
Temperature / Humidity 24 deg. C/51 %RH
Engineer Takahiro Kawakami
Mode Tx, 3DHS5
Hopping On
Low High
- Agilent R T o Agilent R T
Mkr2 2.400 908 GHz Mkr2 2.483 508 GHz
Ref 187 dBpV firten 10 dB 41.92 dBpV |Ref 167 dBpV *fitten 16 dB 37.14 dBwV
sPaak sPaak T
Log e pmwe | 1) T e,
10 £ 10 .
48/ ] 6/ \
! ".
ol | ol [
72 [ I h L T . i 77.4 N R N P Y
B A depv M NS (o 74 v o g & g ¥
LgfAv Lgfv
51 32| 51 32|
Start 2,393 800 GHz Stop 2,403 008 GHz |Start 2.479 000 GHz Stop 2,489 008 GHz
sRes BW 100 kHz VBN 300 kHz Sweep 1,84 ms (1201 pts) |sRes BH 100 kHz SUEH 300 kHz Sweep 1.04 ms (1201 pts)
Marker  Trace Type X Axis Asplitude Marker  Trace Type X Axis Asplitude
1 @) Frag 2.402 088 GHz 97.22 dByl) 1 @) Freq 2.479 800 GHz 97.35 dBpl
2 3 Frag 2,488 888 GHz 41,92 dBpl 2 3 Frag 2.483 SB8 GHz 37.14 dBpy
Hopping Off
Low High
# Agilent R T = Agilent R T
Mkr2 2.488 288 GHz Mke2 2.483 508 GHz
Ref 167 dBpV sfitten 18 dB 45.69 dBpV |Ref 187 dBpV #Atten 10 dB 39.14 dBpV
*Peak T T ] ] I "Peak ] [ ] ]
Log AR Log . ‘.?-.\_ i
18 I Mg g2 T |
dB/ | -7 | Ll
1 | 1 |
A ] ]\ |
% i %52 T
- | o i . | o
dBpl A b o, P, depy | | e £ I D [
LaAv " 1 LgAv i
51 52 | 51§82 |
Start 2,393 008 GHz Stop 2.483 800 GHz |Start 2.479 980 GHz Stop 2.489 @09 GHz
sRes BH 100 kHz SWEH 300 kHz Sweep 1.84 ms (1201 pts) |sRes BH 100 kHz SVEH 308 kHz Sweep 1.84 ms (1201 pts)
Marker Trace Type X Axie Aaplitude Marker Trace Type X Axie Anplitude
1 @ Freg 2.482 158 GHz 97.71 digll 1 @) Freq 2,480 158 GhHz 98.21 diyl)
2 @ Frag 2,460 088 GHz 45,69 dipl F] @ Fraq 2.483 588 GHz 39,14 dByl

UL Japan, Inc. Shonan EMC Lab.
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APPENDIX 2: Test Instruments
Test Equipment
Test Item | Local ID | LIMS ID| Description Manufacturer Model Serial Last Cal Int
Calibration
Date
AT SATI10- [ 160493 Attenuator Weinschel Corp. 54A-10 83406 2021/12/07 12
15
AT SAT6-16] 197976 Attenuator JFW SOHF-006 - 2021/04/08 12
AT SBT-01 | 158576 | Wireless Connectivity Rohde & Schwarz CMW270 101015 2021/06/04 12
Tester
AT SCC-G14| 145175 Coaxial Cable Suhner SUCOFLEX 102 31600/2 2021/12/06 12
AT SCC-GS53| 179107 Coaxial Cable Junkosha MWX241- 1901Q062-R 2021/04/02 12
01000KMSKMS/B

AT SOS-27 | 191845 Humidity Indicator CUSTOM. Inc CTH-201 - 2021/08/02 12
AT SPM-13| 169910 Power Meter Keysight Technologies 8990B MY51000448 2022/01/25 12

Inc
AT SPSC-03| 146253 Power Mini-Circuits ZFSC-2-10G+ - 2021/11/05 12

Splitters/Combiners

AT SPSS-06| 169911 Power sensor Keysight Technologies N1923A MY57270004 2022/01/25 12

Inc
AT SRENT-| 202830 Spectrum Analyzer | Keysight Technologies E4440A MY48250036 2021/12/01 12

22 Inc
AT STM-G6| 146207 Terminator JFW 50T-128 - 2021/11/09 12
AT STS-05 | 146212 Digital Hitester HIOKI E.E. 3805-50 80997828 2021/09/14 12

CORPORATION

*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

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