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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 EMC technical requirements. It does not cover administrative issues such as Manual or
non-EMC test related Requirements. (if applicable)

The all test items in this test report are conducted by UL Japan, Inc. Ise 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 customer 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.: 14433880H-B

This report is a revised version of 14433880H-B. 14433880H-B is replaced with this report.

Revision | Test Report No. Date Page Revised Contents
- 14433880H-B October 4,2022 | -

(Original)

1 14433880H-B-R1 April 21, 2023 4.1 Operating Mode(s)

Corrected operating mode for Mode 1 and Mode 2:
- “(Local / Other)” was deleted.

14433880H-B-R1 April 21, 2023 APPENDIX 1: Test data

1. Modified data for Mode 1 and Mode 2 of Radiated

Emission

- Combined Local data and Other data

- Added Local Harmonics to data

- Added explanatory text, “The test was conducted
at the worst local frequency.”

2. Corrected Limit for Mode 4 and Mode 5 of Antenna
Terminal Conducted (26.5 GHz to 40 GHz)

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Reference: Abbreviations (Including words undescribed in this report)

A2LA The American Association for Laboratory Accreditation GPS Global Positioning System

AAN Asymmetric Artificial Network Hori. Horizontal

AC Alternating Current ICES Interference-Causing Equipment Standard
AM Amplitude Modulation /0 Input/Output

AMN Artificial Mains Network IEC International Electrotechnical Commission
Amp, AMP Amplifier IEEE Institute of Electrical and Electronics Engineers
ANSI American National Standards Institute IF Intermediate Frequency

Ant, ANT Antenna ILAC International Laboratory Accreditation Conference
AP Access Point ISED Innovation, Science and Economic Development Canada
ASK Amplitude Shift Keying ISN Impedance Stabilization Network

Atten., ATT Attenuator ISO International Organization for Standardization
AV Average JAB Japan Accreditation Board

BPSK Binary Phase-Shift Keying LAN Local Area Network

BR Bluetooth Basic Rate LCL Longitudinal Conversion Loss

BT Bluetooth LIMS Laboratory Information Management System
BT LE Bluetooth Low Energy LISN Line Impedance Stabilization Network

BW BandWidth MRA Mutual Recognition Arrangement

CF Correction Factor N/A Not Applicable

Cal Int Calibration Interval NIST National Institute of Standards and Technology
CAV CISPR AV NS No signal detect.

CCK Complementary Code Keying NSA Normalized Site Attenuation

CDN Coupling Decoupling Network OBW Occupied BandWidth

Ch., CH Channel OFDM Orthogonal Frequency Division Multiplexing
CISPR Comite International Special des Perturbations Radioelectriques PER Packet Error Rate

Corr. Correction PK Peak

CPE Customer premise equipment Pir long-term flicker severity

CW Continuous Wave POHC(A) Partial Odd Harmonic Current

DBPSK Differential BPSK Pol., Pola. Polarization

DC Direct Current PR-ASK Phase Reversal ASK

DET Detector Pst short-term flicker severity

D-factor Distance factor QAM Quadrature Amplitude Modulation

Dmax maximum absolute voltage change during an observation period QP Quasi-Peak

DQPSK Differential QPSK QPSK Quadrature Phase Shift Keying

DSSS Direct Sequence Spread Spectrum r.m.s., RMS Root Mean Square

DUT Device Under Test RBW Resolution BandWidth

EDR Enhanced Data Rate RE Radio Equipment

e.ir.p., EIRP Equivalent Isotropically Radiated Power REV Reverse

EM clamp Electromagnetic clamp RF Radio Frequency

EMC ElectroMagnetic Compatibility RFID Radio Frequency Identifier

EMI ElectroMagnetic Interference RNSS Radio Navigation Satellite Service

EMS ElectroMagnetic Susceptibility RSS Radio Standards Specifications

EN European Norm Rx Receiving

e.r.p., ERP Effective Radiated Power SINAD Ratio of (Signal + Noise + Distortion) to (Noise + Distortion)
ETSI European Telecommunications Standards Institute S/N Signal to Noise ratio

EU European Union SA, S/A Spectrum Analyzer

EUT Equipment Under Test SG Signal Generator

Fac. Factor SVSWR Site-Voltage Standing Wave Ratio

FCC Federal Communications Commission THC(A) Total Harmonic Current

FHSS Frequency Hopping Spread Spectrum THD(%) Total Harmonic Distortion

FM Frequency Modulation TR, T/R Test Receiver

Freq. Frequency Tx Transmitting

FSK Frequency Shift Keying VBW Video BandWidth

Fund Fundamental Vert. Vertical

FWD Forward WLAN Wireless LAN

GFSK Gaussian Frequency-Shift Keying xDSL Generic term for all types of DSL technology
GNSS Global Navigation Satellite System (DSL: Digital Subscriber Line)

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




Test report No. : 14433880H-B-R1

Page 14 of 37
CONTENTS PAGE
SECTION 1:  Customer iNfOrMation ........cccooceiiiiiiiiiec ettt sb e ste e s sbe e st e s s bee s saaeeans 5
SECTION 2:  Equipment UNder teSt (EUT)......ooiiie e 5
SECTION 3: Test specification, procedures & FeSUILS ... 6
SECTION 4: Operation of EUT during teStiNG.........cccuevviiiiieiiiiiie et 9
SECTION 5:  RaAIAtEA EIMISSION....ciiiiiiiieiiitiiie s sitiee e s sttt e s sttt e e s st ae e e s st e e e s sbba e e s s sbbesesssbbesessstaesessebbenessns 12
SECTION 6:  ANTENNA TEIMUNGAL ...oeiiiiiiiie ettt e e s s e e e s s sbb e e e s s sbbe e e s sbbeaesaans 14
P AN ad ol =l N B T I G R =T fo F- | 7 R 15
RAIATEA EIMISSION 1.evvvvviieeet ettt ettt e e e e ettt e e e s e e e e et eeeeesaeesaaeeeeeesesaeeaaseeeeeesasenraaeeeeeeens 15
Antenna Terminal Conducted EMISSION .....ccccuvvviiiiiiiiiieiiiieee ettt e e e e e s e seaveeeeeseesenenanes 23
APPENDIX 2: TSt INSTIUMENTS ...eveiiiiitiiic ettt ettt et e st ssbb e e e s s sbb e e e s s sbbe e e s sbbeesssabaenes 31
APPENDIX 3:  Photographs Of teSt SETUD .....ecviiiiiiicie ettt 33
RAIATEA EIMISSION 1.vevvvviieeeteeeeeeeee ettt et e et e e e e s e e e e et eeeeesaaesaaeeeeeesesaesaaaeeeeeesasesraaeeeeeeens 33
Antenna Terminal CONAUCLEA TESES....c.oviiiiiiiiiiiiiiiiiieeieeeeeeeeeee ettt eeeeeeeeeeeeeeeeeeeeeeeeeeaeaeeaaas 37

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



Test report No. : 14433880H-B-R1
Page : 5 of37

SECTION 1: Customer information
Company Name DENSO TEN Limited
Address 2-28, Gosho-dori 1-chome, Hyogo-ku, Kobe 652-8510 Japan
Telephone Number +81-78-682-2159
Contact Person Kaoru Abe

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 Car Audio
Model Number TNO0035B
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 August 10, 2022
Test Date August 25 to 29, 2022
2.2 Product Description

General Specification

Rating DC12V
Clock frequency (ies) in the 2.6 GHz (MAX)
system
Radio Specification
Bluetooth (BR / EDR)
Equipment Type Transceiver
Frequency of Operation 2402 MHz to 2480 MHz
Type of Modulation GFSK, n/4 DQPSK, 8 DPSK
Antenna Gain -1.22 dBi
AM / FM (incl. RDS)/ DAB
Equipment Type Receiver

Frequency of Operation

AM: 531 kHz - 1602 kHz
FM: 87.5 MHz - 108.0 MHz
DAB:174.928 MHz - 229.072 MHz

Type of Modulation AM

FM

DAB: OFDM
Antenna Connector Type HFC IV
Impedance AM, FM: 75 ohm

DAB: 50 ohm

UL Japan, Inc. Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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SECTION 3: Test specification, procedures & results
3.1 Test Specification
Test Specification FCC Part 15 Subpart B
The latest version on the first day of the testing period
Title FCC 47CFR Partl15 Radio Frequency Device
Subpart B Unintentional Radiators
3.2 Procedures and results
Item Test Procedure Limits Deviation |Worst margin Result Remarks
Conducted emission |ANSI C63.4: 2014 Part 15 N/A - N/A *1)
7. AC power - line Subpart B
conducted emission 15.107(a)
measurements
IEEE 187:2003
Radiated emission ~ |ANSI C63.4: 2014 Part 15 N/A 8.6 dB Complied -
8. Radiated Subpart B 877.838 MHz, QP, |a)
lemission measurements 15.109(a) Hori., Mode 3
IEEE 187:2003
Antenna Terminal IANSI C63.4: 2014 IPart 15 N/A 59dB Complied -
12. Measurement of Subpart B 1980.000 MHz, b)
unintentional radiators other |15.111(a) PK, Mode 5

than ITE
IEEE 187:2003

line.

a) Refer to APPENDIX 1 (data of Radiated Emission)
b) Refer to APPENDIX 1 (data of Antenna Terminal Conducted Emission)

* Note: UL Japan, Inc.”s EMI Work Procedure: Work Instructions-ULID-003591.

*1) The test is not applicable since the EUT is not the device that is designed to be connected to the public utility (AC) power

3.3 Addition to standard

No addition, exclusion nor deviation has been made from the standard.

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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34 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.

Radiated emission

Measurement distance Frequency range Uncertainty (+/-)
3m 30 MHz to 200 MHz Horizontal 4.8 dB
Vertical 5.0dB
200 MHz to 1000 MHz |Horizontal 5.1dB
Vertical 6.2 dB
10 m 30 MHz to 200 MHz Horizontal 4.8 dB
Vertical 4.8 dB
200 MHz to 1000 MHz |Horizontal 5.0dB
Vertical 5.0dB
3m 1 GHz to 6 GHz 5.1dB
6 GHz to 18 GHz 5.4 dB
Im 10 GHz to 26.5 GHz 5.4 dB
26.5 GHz to 40 GHz 5.4 dB
0.5m 26.5 GHz to 40 GHz 5.4 dB
10 m 1 GHz to 18 GHz 5.4 dB
Antenna Terminal test
Test Item Uncertainty (+/-)
Antenna terminal conducted emission [2.7dB

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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35 Test Location
UL Japan, Inc. Ise EMC Lab.
*A2LA Certificate Number: 5107.02 / FCC Test Firm Registration Number: 884919
ISED Lab Company Number: 2973C / CAB identifier: JP0002
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan
Telephone: +81-596-24-8999

NMax

. Width x Depth x Size of reference ground plane (m) / aximum
Test site X . . Other rooms measurement
Height (m) horizontal conducting plane .

distance
No.1 semi-anechoic 192x112x7.7 70x6.0 No.1 Power source 10m
chamber room
No.2 semi-anechoic 1, & g 55 4.0x4.0 - 3m
chamber
No.3 semi-anechoic 12.0x8.5%5.9 6.8 x5.75 No.3 Preparation m
chamber room
No.3 shielded room 40x6.0x2.7 N/A - -
No.4 semi-anechoic 12.0%8.5%5.9 6.8 x5.75 No.4 Preparation m
chamber room
No.4 shielded room 4.0x6.0x2.7 N/A - -
No.5 semi-anechoic 6.0 x6.0 x3.9 6.0 x6.0 i )
chamber
No.5 measurement ¢4 6.4x3.0 6.4x64 - -
room
No.6 shielded room 4.0x4.5x2.7 4.0x4.5 - -
No.6 measurement 1 25 5 43,0 475x4.15 - -
room
No.7 shielded room 47x7.5x%x2.7 4.7x7.5 - -
No.8 measurement 31x5.0x2.7 3150 i )
room
No.9 measurement g ¢ 4.6x2.8 24x24 - -
room
No.10 shielded room [3.8 x2.8x2.8 3.8x2.8 - -
No.11 measurement 40x34%25 N/A i )
room
No.12 measurement 26x34%25 N/A ) )
room
Large Chamber 16.9x22.1 x10.17 16.9 x22.1 - 10 m
Small Chamber 5.3x6.69 x3.59 5.3x6.69 - -
3.6 Test data, Test instruments, and Test set up

Refer to APPENDIX.

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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SECTION 4: Operation of EUT during testing
4.1 Operating Mode(s)
Mode 1: FM Main Port Receiving Mode Radiated Emission test
Mode 2: FM Sub Port Receiving Mode Radiated Emission test
Mode 3: USB Play Mode Radiated Emission test
Mode 4: FM Main Port Tuning Mode Antenna Terminal test
Mode 5: FM Sub Port Tuning Mode Antenna Terminal test
[Software(s) [ E-DA2M software V1.0.0
4.2 Configuration and peripherals
for Radiated Emission
10
J
9
I 11
K
8 H
l G
6
F or SG *1)
> E
4
D
3
C
2
B
1
DC 12 V

* Cabling and setup(s) were taken into consideration and test data was taken under worse case conditions.
*1) SG (Signal Generator) used other than Mode 3, 4 and 5.

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



Test report No.

: 14433880H-B-R1

Page 1 10 of 37

Description of EUT and Support Equipment

No. | Item Model number Serial Number Manufacturer Remarks
A |Car Audio TN0035B 100210369-0008 DENSO TEN Limited [EUT
B | Microphone 86730-78010(SDD303) 0LC000079 Panasonic -
C |Camera 86790-62010(GP- 96C300228 Panasonic -

KD63BI1RC)
D |Steering Switch 84250-58150-BO 884-6191 - -
E |Speaker Dummy [EDA2(MID) SP Dummy [DUMMY-210906-001 |[DENSO TEN Limited |-
F | AM/FM SharkFin |86760-K0010 210906-002 YOKOWO -
Antenna
G |DAB Antenna 863C0-60050 PQB02831 DENSO TEN Limited |-
AMP
H |GNSS Antenna 86880-78010 UI 034337 HARADA -
I USB I'F BOX 86190-78020 500863 Panasonic -
J USB memory RUF3-K8GA-BK/N P90611 Buffalo -
K |iPhone MD297B/A C34JJS5SEDTWD Apple -
List of Cables Used
FNo. Name Length (m) Shield Remarks
Cable Connector

1 DC Cable 3.5 Unshielded Unshielded -

2 MiC Cable 3.5 Unshielded Unshielded -

3 Camera Cable 3.5 Unshielded Unshielded -

4 System Cable 3.5 Unshielded Unshielded -

5 Speaker Cable 3.5 Unshielded Unshielded -

6 Antenna Cable 3.0 Shielded Shielded -

7 Antenna Cable 2.9 Shielded Shielded -

8 Antenna Cable 3.0 Shielded Shielded -

9 Signal Cable 3.0 Unshielded Unshielded -

10 [USB Cable 2.0 Shielded Shielded -

11 USB Cable 1.0 Shielded Shielded -

UL Japan, Inc. Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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for Antenna Terminal
10
9 J
[ 11
K
8
7
6
5
4
3 C
2
B

DC 12V

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

Description of EUT and Support Equipment

No. | Item Model number Serial Number Manufacturer Remarks
A [Car Audio TNO0035B 100210369-0008 DENSO TEN Limited |EUT
B | Microphone 86730-78010(SDD303) 0LC000079 Panasonic -
C |Camera 86790-62010(GP- 96C300228 Panasonic -
KD63BIRC)
D | Steering Switch 84250-58150-BO 884-6191 - -
E [Speaker Dummy |EDA2(MID) SP Dummy [DUMMY-210906-001 |DENSO TEN Limited |-
F |FM Matching Pad [828-00064-D5KAI - DENSO TEN Limited |-
G |DAB Antenna 863C0-60050 PQB02831 DENSO TEN Limited |-
AMP
H [GNSS Antenna 86880-78010 UI 034337 HARADA -
I USB I/F BOX 86190-78020 500863 Panasonic -
J USB memory RUF3-K8GA-BK/N P90611 Buffalo -
K [iPhone MD297B/A C34JJ55EDTWD Apple -
List of Cables Used
rNo. Name Length (m) Shield Remarks
Cable Connector

1 DC Cable 3.5 Unshielded Unshielded -

2 MiC Cable 3.5 Unshielded Unshielded -

3 Camera Cable 3.5 Unshielded Unshielded -

4 System Cable 3.5 Unshielded Unshielded -

5 Speaker Cable 3.5 Unshielded Unshielded -

6 Antenna Cable 3.0 Shielded Shielded -

7 Antenna Cable 2.9 Shielded Shielded -

8 Antenna Cable 3.0 Shielded Shielded -

9 Signal Cable 3.0 Unshielded Unshielded -

10 |USB Cable 2.0 Shielded Shielded -

11 USB Cable 1.0 Shielded Shielded -

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

5.1  Operating environment

Date : See data
Test place : See data
Temperature : See data
Humidity : See data
Test engineer : See data

5.2  Test configuration

EUT was placed on a urethane platform of nominal size, 1.0 m by 1.5 m, raised 0.8 m above the conducting ground
plane.

The EUT was set on the edge of the tabletop.

Test was made with the antenna positioned in both the horizontal and vertical planes of polarization. The measurement
antenna was varied in height above the conducting ground plane to obtain the maximum signal strength.

Photographs of the set up are shown in APPENDIX 3

Test was made with the antenna positioned in both the horizontal and vertical planes of polarization. The measurement
antenna varied in height above the conducting ground plane to obtain the maximum signal strength.
Photographs of the set up are shown in APPENDIX 3

5.3  Test conditions

Frequency range : 30 MHz to 200 MHz (Biconical antenna)
200 MHz to 1000 MHz (Logperiodic antenna)
1000 MHz to 40000 MHz (Horn antenna)

Test distance : 3m
EUT position : Table top
EUT operation mode : See Clause 4.1

5.4  Test procedure

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

The measurements were performed for both vertical and horizontal antenna polarization with the Test Receiver.

The radiated emission measurements were made with the following detector function of the Test Receiver .

The test of Local oscillator spurious has been measured up to appropriate frequency based on the result of the antenna
terminal test.

For above 1 GHz, test antenna was aimed at the EUT for receiving the maximum signal and always kept within the
illumination area of the 3 dB beamwidth of the antenna.

Frequency Below 1 GHz Above | GHz *1)
Instrument used Test Receiver Test Receiver
IF Bandwidth QP: BW 120 kHz PK: BW 1 MHz, CAV: BW | MHz

*1) The measurement data was adjusted to a 3 m distance using the following Distance Factor.
Distance Factor: See Figure 1.

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

Below 1 GHz
Test Distance: 3 m
Measuring Antenna
EUT (Loop / Biconical / Logperiodic)
Q - Artenuater
3Im
x : Center of turn table
1 GHz to 13 GHz
Distance Factor: 20 x log (3.10 m*/3.0 m) = 0.29 dB
L . Measuring Antenna * Test Distance: (3 + SVSWR Volume /2) -r=3.10 m
EUT \\‘ (Horn)
| — SVSWR Volume: 2 m
e Specrum (SVSWR Volume has been calibrated based on CISPR
A e 16-1-4.)
i SVSWR Volume : 3m ; Attenuator or Filter r=0.9m.
1 : Radius of an outer periphery of EUT
*: Center of turn table
13 GHz to 26.5 GHz
Distance Factor: 20 x log (1.0 m* /3.0 m) =-9.54 dB
Measuring Antenna *Test Distance: 1 m
EUT (Horn)
1 E Amp Spectrum
H Analyzer

= : Center of turn table

The test was made on EUT at the normal use position.
55  Testresult
Summary of the test results: Pass

The limit is rounded down to one decimal place.
The test result is rounded off to one or two decimal places, so some differences might be observed.

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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SECTION 6: Antenna Terminal

6.1  Operating environment

Date : See data
Test place : See data
Temperature : See data
Humidity : See data
Test engineer : See data

6.2  Test configuration

EUT was placed on a wooden table of nominal size, 1.0 m by 1.5 m, raised 0.8 m from the ground.
Photographs of the set up are shown in APPENDIX 3.

6.3  Test conditions

Frequency range : 30 MHz - 1000 MHz / 1000 MHz - 40000 MHz
Test distance : N/A

EUT position :  Table top

EUT operation mode . See Clause 4.1

6.4  Test procedure

The Antenna Terminal was measured with a spectrum analyzer connected to the antenna port.

Frequency Below 1 GHz Above | GHz
Instrument used Spectrum Analyzer Spectrum Analyzer *1)
IF Bandwidth PK: RBW: 100 kHz / VBW: 100 kHz PK: RBW: 1 MHz/VBW: 3 MHz

*1) The Spectrum Analyzer was used in 3 dB resolution bandwidth.
6.5  Testresult

Summary of the test results: Pass

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

Radiated Emission

Test place Ise EMC Lab.

Semi Anechoic Chamber No.4

Date August 28, 2022

Temperature / Humidity 23 deg. C/46 % RH

Engineer Nachi Konegawa
(Below 1 GHz)

Mode Mode 1

Limit : FCC_Part 15 Subpart B(15.109)_Class B

70

Limit1(QP)

60 (P Hori.(QP)

50 F

40

30

Field Strength [dBuV/m]

—

10 ?

50M 70M 100M 200M 300M 500M  700M

30M Frequency [Hz] 16

70

Limit1(QP)

60 f\ Vert.(QP)

50 F

40

30

Field Strength [dBuV/m]

20

10

50M 70M 100M 200M 300M 500M  700M

30M Frequency [Hz] 16

CHART: WITH FACTOR

ANT TYPE: - 30 MHz: LOOP, 30 MHz - 200 MHz: BICONICAL, 200 MHz - 1000 MHz: LOGPERIODIC, 1000 MHz -:
HORN

CALCULATION: RESULT = READING + ANT FACTOR + LOSS(CABLE + ATT) - GAIN(AMP)

Except for the above table: adequate margin data below the limits.

The test was conducted at the worst local frequency.

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

Test place Ise EMC Lab.

Semi Anechoic Chamber No.4

Date August 28, 2022

Temperature / Humidity 23 deg. C/46 % RH

Engineer Nachi Konegawa
(Below 1 GHz)

Mode Mode 1

Limit : FCC_Part 15 Subpart B(15.109)_Class B

<< QP DATA >>

Reading Resut Limit Margn

" apy | Ao | tes | G e e | aey |0 | RenT| Ae TAV’gé Comment
Tz | [0BuV] | (oB/m) | (dB) | (oB) | [dBuv/ml| (dBuV/m)| (d8) | (/1| o) | (deg]

1 89.112 38.60 9.51 7.74] 32.08 23.77 43.50] 19.73| Hori. 239 315 BA

o| aness| oat0| 1218 sos| @208 i2ss|  asso| 3097| bori | 1as] 136| ea

3| omoso| s0t0| 1450 ses| 3200] 2128|  a3so| 2222 bori [ 100] 204| BA

a| 211400 400 1148| 7| s200| 2315  azso| 2085| o | 152| 268| Las

5| sizom| 2000| 1402] 049| s204| 2047]  a600| 2558| Hori | 00| 25| Las

6] 374.400 23.10 16.20] 9.90] 3211 16.09 46.00] 29.91 Hori. 100| 284] LA23

7| secosme| os70| 1e2i| 1108| 238  oses|  asoo| 203e| wori | 137] o21| Laes

8| setcoo| 2680 1823| 1109| 3233 2a7e|  asoo| 2221| wori | 1es| 215| Las

o| eraom| 2220| 1960 1147 3242] 2085|4600 2515| wori | 10| a2| Las

| 7es00| 21e0| 2036 1170| s212| 21me|  asoo| 2046| Hori | 100 of Lacs

" 858.290 23.00 21.80] 1214 31.50] 25.44 46.00] 20.56| Hori. 100| 67| LA23 | Local Harmonics
12| emeoo| 2830| 2210 122 miar| miar|  asoo| rame| o | 00| 243| Laca

13| esoers| 2720 2004| 1230 s13| s042]  as00| 1sse| Mo | 00| a0a| Leos

1l eois| a000| es| 77| s208| 2607 asso| 1748| ver | 00| 7| ma

15| 140221 s0s0| 12n| e27| s208| imes|  asso| 2465| verr | 10| of sa

16 194.509 32.00 14.29] 8.65|  32.00] 22.94 43.50] 20.56| Vert. 100| 357 BA

1| 200ss0| 3230 1167] 70| 3200 4350| 22.83| verr. | 10| 12| Laoa

18] si2000] 2240 1402| 9s9| a204 4600 32.13| verr. | 100 a20| Leos

19| 7400|2200 15.20[ 990| s211 4600 3101| verr. | 10| 14| Laos

20 561.600 21.70 1823 11.09] 32.33] 46.00] 21.31| Vert. 100| 0] LA23

21 562.767 27.60 18.28] 11.09] 32.33] 46.00] 21.36| Vert. 100| 0] LA23

2| ea9s0| 2200 1960| 1147] 3242 4600| 25.38| Verr. | 145 180| Laoa

23| 7eso0| 2160|2036 1170] a212 4600| 2446| verr. | 10| 0| Lazs

4| eseos0| 2a20| 2180 1214] 3150 4600| 19.36| Verr. | 100[ 193] LA23 | Locol Harmorics
25 873.600 30.90 2210 1222 31.41 33.81 46.00] 1219 Vert. 100| 160 LA23

6| wmsazt| a0 2213| 1223] si40] ssie| 400|108 verr | 100|152 Lacs

CHART: WITH FACTOR

ANT TYPE: - 30 MHz: LOOP, 30 MHz - 200 MHz: BICONICAL, 200 MHz - 1000 MHz: LOGPERIODIC, 1000 MHz -:
HORN

CALCULATION: RESULT = READING + ANT FACTOR + LOSS(CABLE + ATT) - GAIN(AMP)

Except for the above table: adequate margin data below the limits.

The test was conducted at the worst local frequency.

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



Test report No.

: 14433880H-B-R1

Page 1 17 of 37
Radiated Emission
Test place Ise EMC Lab.
Semi Anechoic Chamber No.4 No.4
Date August 29, 2022 August 29, 2022
Temperature / Humidity 22 deg. C/42 % RH 22 deg. C/46 % RH
Engineer Junki Nagatomi Hiroki Numata
(1 GHz - 10 GHz) (10 GHz - 40 GHz)
Mode Mode 1
Limit :  FCC_Part 15 Subpart B(15.109)_Class B
120 Limit1(AV)
110 Limit2(PK)
100 X & Hori.(AV/PK)
— 90
£ A\ Vert.(AV/PK)
£ w 4
I
o
S 70
K
5 60
=
S 50
= A iy
o Iy 4 o
o 40 i
w
30 X
20
10
0
2.0 3.0 5.0 7.0
1.0 Frequency [GHz] 10.0
Reading Rk Result Limit Margn
wo | T [ eo | e e | S T o | | oo | aw | oo | 00| | Ave T/ﬂ:p Comment
[MHz] [dBuV] | [dBuV] | [dB/m] [dB) [dB) | [dBuV/m] | [dBuV/m]| [dBuV/m]| [dBuV/m]| [dB] [dB] [H/V) | [em] | [deg] )
1 1319998 40.40 49.30 25.48 2.18] 33.78 34.28 43.18 53.90 73.90 19.62 30.72| Hori. 100 123 H21
2 1980.000 37.40 47.00] 26.08 2.69] 31.99 34.18 43.78] 53.90 73.90 19.72 30.12| Hori. 100 218 H21
3 3299996 33.70 45,00 28.56 3.38] 31.28] 34.36 45.66 53.90 73.90 19.54 28.24| Hori. 100 176 H21
4] 1319998 40.50 49,50 25.48 2.18] 33.78 34.38 43.38 53.90 73.90 19.52 30.52| Vert. 124 143 H21
5 1980000 40.50] 49.50] 26.08 2.69] 31.99 37. 46.28 53.90 73.90 16.62 27.62| Vert. 124 1431 H21
6 3299996 39.40 48.80 28.56 3.38] 31.28 A 49.46 53.90 73.90 13.84 24.44] Vert. 107] 1771 H21

CHART: WITH FACTOR

ANT TYPE: - 30 MHz: LOOP, 30 MHz - 200 MHz: BICONICAL, 200 MHz - 1000 MHz: LOGPERIODIC, 1000 MHz -:

HORN

CALCULATION: RESULT = READING + ANT FACTOR + LOSS(CABLE + D-factor) - GAIN(AMP)
Except for the above table: adequate margin data below the limits.
The test was conducted at the worst local frequency.

* No signal was detected above 10 GHz.

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



Test report No. : 14433880H-B-R1
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Radiated Emission

Test place Ise EMC Lab.

Semi Anechoic Chamber No.4

Date August 28, 2022

Temperature / Humidity 23 deg. C/46 % RH

Engineer Nachi Konegawa
(Below 1 GHz)

Mode Mode 2

Limit : FCC_Part 15 Subpart B(15.109)_Class B

70

Limit1(QP)

60 §  Hori.(QP)

50 ‘

40

ES)

30

Field Strength [dBuV/m]

20 P P

IOT ? \T)

50M 70M 100M 200M 300M 500M  700M

30M Frequency [Hz] 16

70

Limit1(QP)

60 (P Vert.(QP)

50 (

40

30

Field Strength [dBuV/m]

20 u (ONo) 1

)

10 T

50M 70M 100M 200M 300M 500M  700M

30M Frequency [Hz] 16

CHART: WITH FACTOR

ANT TYPE: - 30 MHz: LOOP, 30 MHz - 200 MHz: BICONICAL, 200 MHz - 1000 MHz: LOGPERIODIC, 1000 MHz -:
HORN

CALCULATION: RESULT = READING + ANT FACTOR + LOSS(CABLE + ATT) - GAIN(AMP)

Except for the above table: adequate margin data below the limits.

The test was conducted at the worst local frequency.

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

Test place Ise EMC Lab.

Semi Anechoic Chamber No.4

Date August 28, 2022

Temperature / Humidity 23 deg. C/46 % RH

Engineer Nachi Konegawa
(Below 1 GHz)

Mode Mode 2

Limit :  FCC_Part 15 Subpart B(15.109)_Class B

<< QP DATA >>

o | Fe %’- AntFoc | Less | Gan R:g;)' g“P‘; % paa. [ttt | Ak [ anr |
Tz | foBov1 | Ca/m) | 9B | (a8) | (o /ml] taBov/m] o) [0/ teml [ mmi]

| ssoed| 2260 2ms vce| sio] 0] w000 29er| veri | 0] 49| ea

ol aasoo| 2260 10se| 21| 00| ess|  4000| siaz| Hori | 100| 222| ea

3| coooo| 2290 08| a2 so0| 73| a000| 32e9| Hori | a0s|  sa| ea

4] 75.000 24.80 9.04 .60 32.09] 9.35] 40.00] 30.65| Hori 239] 178 BA

5| saosa| 0| oar| wms| 08| c0m|  aas0| 2098| rori | 23| 31| ea

o 1ss00s| a040| 1396 sso| 01| 200s|  4zs0| 2285 Hori | 100|289 ea

7| aossor| a0l 13| oss| sos| 2231 aeo0| 23e9] mori | 10o| 278| Lacs

8| ssomis| 2430 1798| 1ioa| 3232|  200s|  aeo0| 2s08| Mori | 1s| o8| Lacs

9| 716.394 21.00 20.20 11.59] 32.30 20.49 46.00] 25.51| Hori 100 359 LA23

0| 720000| 2nto| 2021| 11| 208 2063 ae00| 2537 vori | 00| 287] Laea

1| 7s0000| 2090| 2040f 1174 20| 2009 a600| 2501| Heri | 00| 87| Laea

12| ess200| 2300 21| 1214 sis0| 2544] ae00| 2056| Hori | 00| 67| La23 [ Locol Harmories

13 879.500 28.80 22.16] 12.25] 31.38 31.83 46.00] 14.17] Hori 100 302| LA23

1| atoos| omiol 1aia| nos| om0 1507 a000| 203| vt | 00| 9| ea

15| aasoo| om0 108l 71| 3200 a000| 3042| verr. | 100|  of ea

1| eoooo| 23so| o8| 72| 3200 a000| 3179| verr. | 100| 9| ea

| sooo| 2aso| ooa| 70| 3200 4000 3065| verr. | 100[ o] Ba

18 90.807 40.10 9.50 17.76]  32.07] 43.50] 18.21] Vert. 100 8 BA

19| 10a080| 3070|1426 sea| 3200 aas0|  21.90| Vert. | 100| 36| ea

0| amoor| 2aso| 1631| 1028| 3217 a600|  27.01] vert | 100f 17| Lacs

o  sioeos| 2200 1787| 1088| 3228 4600 27.36] verr. | 100| 26| Laca

2| seaas| 2070| 1835| 10| 3234 4600 2u19] verr. | 100f  of Las

23 720.000 21.10 2021 11.60] 32.28 46.00] 25,37 Vert. 100 188| LA23

| 7e0000| 2100] 2040| 11.74| 3208 a600|  2491| Vert. | 100 176| Laca

25| esaze0| 2420 2180| 1214] 3150 a600|  19.36] verr. | 100] 193] La8 | Lenal Hermorics

26| 50| 3120 2216| 1225 31.38 4600 11.77] verr. | 100 188| Laca

CHART: WITH FACTOR

ANT TYPE: - 30 MHz: LOOP, 30 MHz - 200 MHz: BICONICAL, 200 MHz - 1000 MHz: LOGPERIODIC, 1000 MHz -:
HORN

CALCULATION: RESULT = READING + ANT FACTOR + LOSS(CABLE + ATT) - GAIN(AMP)

Except for the above table: adequate margin data below the limits.

The test was conducted at the worst local frequency.

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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1 20 of 37

Test place

Semi Anechoic Chamber

Date

Temperature / Humidity

Engineer
Mode

Limit :

Radiated Emission

Ise EMC Lab.
No.4
August 29, 2022

22 deg. C/42 % RH

Junki Nagatomi
(1 GHz - 10 GHz)
Mode 2

FCC_Part 15 Subpart B(15.109)_Class B

No.4
August 29, 2022

22 deg. C/46 % RH

Hiroki Numata
(10 GHz - 40 GHz)

120 L
Limit1(AV)
110 Limit2(PK)
100 .
%1} Hori.(AV/PK)
— 90 .
£ ?<+ Vert.(AV/PK)
£
> 80
I
@
S 70
£
o> 60
=
S
& 50 #
he] A A ZF
o 40 .
30 i T >f
20
10
0
2.0 3.0 5.0 7.0
1.0 10.0
Frequency [GHz]
Roading Resu Limit Morgn
Frea. c ) P
w | [T e | e [ S T T e [ | oo |aw [ oo | o0 | e Ak | comment
MH) | [dBuV] | [dBuV] | (dB/m) | [dB) | [dB) | [dBuv/m) | CoBuV/m)| [aBuv/m)| (dBuv/m)| (a8 | (dB) | /I fom) | [deg] )
1| 1319998 aneo| 4730|2648 218 save[ a8l 48] sa90[  7390| 2242] a2 vori | 18| 134| 21
of 1980000 asso| 5030|2608 269 s199| sase| 4708l 5390 7390 20s2| zes2| tori | 00| 1se| o1
3| 219580 3020[ 43s0| 2810 280 sies| 2927 425 5390 7390| 2463| 31.33| tori | 136| 278| H21
4| osp9e00[ 29.00[ 42c0| 2772 295 sres| esiz|  aree|  s390|  7ac0| 2578 s2os| bori | 1oof 12| ke
5| a99006| sac0| 4520] o8ss| s3s| sios|  sase| asse|  s390|  7seo| 10.04] 2m04| tori | 08| 81| rei
of 1319908 a920[ 4000| 2548| 218 3378  aaos|  azes|  s390|  vaso| 20s2| sroz| ver | 10| 1m| rei
9| 1980000 s050[ 4ss0| 2608 269 31.99 4608 sao0| 7390 1760 2se2| verr.| 170|136 et
8| 219580[ 30s0[ 43c0| 2810] 280 3183 e s390|  7300[ 2408 31.28) vert.| 100f 18] r2i
o| 2500600[ 29.30[ 4280 27.72] 295 315 s saoo| 7390|2588 s208| verr. | 100 189] e
10| 3299996 3590|3690 285 338| 3128 %56 sa90| 7390 1734 an3a| vert | 02| 1se| et

CHART: WITH FACTOR

ANT TYPE: - 30 MHz: LOOP, 30 MHz - 200 MHz: BICONICAL, 200 MHz - 1000 MHz: LOGPERIODIC, 1000 MHz -:

HORN

CALCULATION: RESULT = READING + ANT FACTOR + LOSS(CABLE + D-factor) - GAIN(AMP)
Except for the above table: adequate margin data below the limits.
The test was conducted at the worst local frequency.

* No signal was detected above 10 GHz.

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

Test place Ise EMC Lab.

Semi Anechoic Chamber No.4

Date August 28, 2022

Temperature / Humidity 23 deg. C/46 % RH

Engineer Nachi Konegawa
(Below 1 GHz)

Mode Mode 3

Limit :  FCC_Part 15 Subpart B(15.109)_Class B

70

Limit1(QP)
60 ¢ HoriQP)
_ 19 vet@
= 50 ‘
£
>
3
o
S 40 A
< ﬁs q
s
o
5]
5 30
()
he] Q
2 5 q 0 i i ¢
! (‘?
10
0
50M 70M 100M 200M 300M 500M 700M
30M 1G
Frequency [Hz]
Reaing - Resdt_|__Lmt_| Morgn
.| e @py | Ao Loss | Gan e @ | ey | oo | Nt | Al Q’Sg Comment
)| (0Buv) | (oB/m) | (0B) | (a8 | (dBuV/m)| (oBuV/m)| (a8) | (/1| Lom | loeq)
1 so082| ssio| ost| 74| s208] 2027 asso| 2acs| ror | 222 sas| e
o| 132aco| 90| 1149] sia| soos| rees|  aaso| 2esi| vori | 1| 18| ea
3| 198613 00| 1a4s| ses| spo0|  219|  aaso| 21saf vori | 00| 2s8] ea
o sonare| sieo| 1388 oas| 04| 2287|400 233 wori | 100] 72| s
s| emsss| sas0| 2218 1224 3139  sra0|  acoo| seof vori [ 66| 120f Laca
6 990.315 33.60 22.43] 12.75) 30.75] 53.90 16.87| Hori 100| 75| LA23
89.042 35.10 9.51 7.74]  32.08 43.50] 23.23| Vert, 212 250 BA
133.018 33.70 11.51 8.15] 32.04 43.50] 22.18| Vert, 100| 9 BA
9 191.861 33.40 14.23 8.63] 32.00 43.50] 19.24] Vert, 100| 0 BA
10 564.518 25.70 18.35) 11.10] 32.34 46.00] 2319 Vert, 100| 354 LA23
n| emao| aam| 2218 1224] st asr0| 40| 93| verr | 100] 18| Laza
12| omocsr| asso| 2242 1295] 07| aeor|  sas0| 1399 verr | 100|171 Laa

CHART: WITH FACTOR

ANT TYPE: - 30 MHz: LOOP, 30 MHz - 200 MHz: BICONICAL, 200 MHz - 1000 MHz: LOGPERIODIC, 1000 MHz -:
HORN

CALCULATION: RESULT = READING + ANT FACTOR + LOSS(CABLE + ATT) - GAIN(AMP)

Except for the above table: adequate margin data below the limits.

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Radiated Emission
Test place Ise EMC Lab.
Semi Anechoic Chamber No.4 No.4
Date August 29, 2022 August 29, 2022
Temperature / Humidity 22 deg. C/42 % RH 22 deg. C/46 % RH
Engineer Junki Nagatomi Hiroki Numata
(1 GHz - 10 GHz) (10 GHz - 40 GHz)
Mode Mode 3
Limit :  FCC_Part 15 Subpart B(15.109)_Class B
120 Limit1(AV)
110 Limit2(PK)
100 X & Hori.(AV/PK)
T X4 Vert.(AV/PK)
S ert.
S 80 T
3
o
S 70
e
5 60
] ‘ 5
&4 50 ﬁ Hi l
3 40 ‘ .
w
30 %é
20
10
0
2.0 3.0 5.0 7.0
Lo Frequency [GHz] 10.0
Reading i Resuit Limit Margn
w | [T e | M) e | S T 0 |_an | oo | awn | oo | 0o | | Ave At Gomment
[MHz] [dBuV] | [dBuv] | [dB/m] [dB) [dB) | [dBuV/m] | [dBuV/m]| [dBuV/m]| [dBuV/m] [dB] [dB] [H/V)|_[em) | [deg] "
1 1319998 41.40] 51.70 25.48 2.18| 33.78 35.28 45.58] 53.90 73.90 18.62 28.32| Hori. 100 122] H21
2 1979998 38.10 54.00 26.08 2.69] 31.99 34.88 50.78 53.90 73.90 19.02 23.12| Hori. 123] 2201 H21
3 3299996 36.10 51.90 28.56 3.38] 31.28 52.56 53.90 73.90 17.14 21.34] Hori. 100 198] H21
4] 1319998 38.90 48,90 25.48 2.18] 33.78 32.7 42.78 53.90 73.90 21.12 31.12| Vert. 141 2971 H21
5 1979998 40.20] 58.70 26.08 2.69] 31.99 36. 55.48 53.90 73.90 16.92 18.42] Vert. 183| 1451 H21
6] 3299996 34.90 52.20 28.56 3.38| 31.28 35, 2.86 53.90 73.90 18.34 21.04] Vert. 100 188 H21

CHART: WITH FACTOR

ANT TYPE: - 30 MHz: LOOP, 30 MHz - 200 MHz: BICONICAL, 200 MHz - 1000 MHz: LOGPERIODIC, 1000 MHz -:
HORN

CALCULATION: RESULT = READING + ANT FACTOR + LOSS(CABLE + D-factor) - GAIN(AMP)
Except for the above table: adequate margin data below the limits.

* No signal was detected above 10 GHz.

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Antenna Terminal Conducted Emission
Test place Ise EMC Lab.
Semi Anechoic Chamber No.6 Shielded Room
Date August 25, 2022
Temperature / Humidity 24 deg. C/ 65 % RH
Engineer Daiki Matsui
Mode Mode 4
Limit : FCC15.111 Antenna terminal measurement
70 Limit1(PK)
60 (PK)
A (PK)
50
40
s
oy
g 30
20
o P Al 4la
M“/WV""WM "r)“m ooty ,"anm g ”“MW'H :‘ L‘A.l""l“"'\u F) Juu | HVL
0
-10
50 70 100 200 300 500 700
30 Frequency [MHz] 1000
Readng [ , | e | Resut Limit *0)]_Margn ]
o Freq. P AntFac | Loss Gain 0 PR —<PK> Pola | Height | Angle TA(ge Comment
MHz) | [oBuv | [0B/m] | (o8] | (8] | [dBuV] | [dBuV] [ (a8l | (H/I| [om] | [deg) ’
1 312.000 38.65] 0.00 6.29] 27.80] 17.14] 50.00 32.8
2 374.400 37.42 0.00] 6.32| 2826 16.48) 50.00 34.5]
3 561.600 34.13 0.00] 6.41 29.25] 11.29 50.00 38.7
4 673.930 37.16 0.00 6450 29.27 14.34 60.00 35.6
5 748.800 34.33 0.00 6.46] 2918 11.61 50.00 38.3
6] 858.290 39.45 0.00] 650 2893 17.02 50.00 32.9 Locd 107.6MHz
7 873.600 37.09 0.00] 6.50]  28.90| 14.69 60.00 35.3

*2nW =-57 dBm =50 dBuV
CHART: WITH FACTOR

CALCULATION: RESULT = READING + LOSS (CABLE + Matching Pad) — GAIN (AMP)

Except for the above table: adequate margin data below the limits.

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

Test place Ise EMC Lab.

Semi Anechoic Chamber No.6 Shielded Room
Date August 25, 2022
Temperature / Humidity 24 deg. C/ 65 % RH
Engineer Daiki Matsui

Mode Mode 4

Limit : FCC15.111 Antenna terminal measurement

80

Limit1(PK)
70 (PK)
Z} (PK)
60
50
z
) 40
=
30
20 WWWWWMWMMMWWWWWW@
10
0
1000 Frequency [MHz] 2000
Reading Resul! Limit*D] Margn
| o [T AtFee | Less | Gon [0 oo o] "o | reon | Ak wé Comment
[MH2) (6BuV] | [aB/m) | (d8) | (¢8] | [dBWVI | [dBuVI | (48] | (/1| [om] | [deg) )

1 1980000]  55.56| 0.00] 678 31.99 30.35 50.00) 19.6

*2nW =-57 dBm = 50 dBuV

CHART: WITH FACTOR

CALCULATION: RESULT = READING + LOSS (CABLE + Matching Pad) — GAIN (AMP)
Except for the above table: adequate margin data below the limits.

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Antenna Terminal Conducted Emission
Test place Ise EMC Lab.
Semi Anechoic Chamber No.6 Shielded Room
Date August 25, 2022
Temperature / Humidity 24 deg. C/ 65 % RH
Engineer Daiki Matsui
Mode Mode 4
Limit FCC15.111 Antenna terminal measurement
80 Limit1(PK)
70 (PK)
A (PK)
60
50
S
=i
5 40
30
20 n
W
0 L P OO O W "
0
3000 5000 7000 10000 20000
2000 Frequency [MHz] 26500
N R I WP RS RS SR MG AT [ P e D
T | fomd | fa/m | GG | om0 | TaBVY | CBuvI | oB) | ot | omd | oot |

*2nW =-57 dBm =50 dBuV

CHART: WITH FACTOR

CALCULATION: RESULT = READING + LOSS (CABLE + Matching Pad) — GAIN (AMP)

Except for the above table: adequate margin data below the limits.

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

Test place Ise EMC Lab.

Semi Anechoic Chamber No.6 Shielded Room
Date August 25, 2022
Temperature / Humidity 24 deg. C/ 65 % RH
Engineer Daiki Matsui

Mode Mode 4

Limit : FCC15.111 Antenna terminal measurement

70 Limit1(PK)
o K

A (PK)
50

40 o
30 W WWMW W“M w

[dBuVv]

\ A M bt |
e L A A W
20 MWWMMA.‘ M
10
0
30.0
26. 40.
6.5 Frequency [GHz] 0.0
Reading Rk Resd1 Linit | Maton
wo | T [T ] Anfoe | Les | Gan =0 —T—m0 T e | Foe | eon| Awe T/:,g@ Comment
[MHz) [dBuV] | [dB/m) | (dB) | (dB] | [dBuVI | [dBWV] | [dB] | CH/VI| [em) | [deg] )

*2nW =-57 dBm = 50 dBuV

CHART: WITH FACTOR

CALCULATION: RESULT = READING + LOSS (CABLE + Matching Pad) — GAIN (AMP)
Except for the above table: adequate margin data below the limits.

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

Antenna Terminal Conducted Emission

Semi Anechoic Chamber

Date

Temperature / Humidity

Engineer
Mode

Ise EMC Lab.

No.6 Shielded Room
August 25, 2022

24 deg. C/ 65 % RH
Daiki Matsui

Mode 5

Limit :  FCC15.111 Antenna terminal measurement

70 Limit1(PK)
60 (PK)
A (PK)
50
40
S
=5 30
o) N
h=A
20 ﬁ n
. . Joo
0
-10
50 70 100 200 300 500 700
1
30 Frequency [MHz] 000
Reading ] Resut Limt*D] Margn
w | Free w0 | AnFee | Loss | Gan 0 0 B ] PO | et | Avge TAviné Comment
(MHz) | [0Buv] | [aB/m) | [dB] | (48] | [dBuVI | [dBuVI | [dB] | (HAD] [om] | [deg)
1 43800 39.33| 000 6.10| 2854 16.89 5000 331 |
2 60000 49.80] 000 611 2851 27.40 5000| 224 l
3 75000 4027|000 12| 2848 17.91 5000| 320
4 70000| 3632| 000|646 2022 1356 5000 364
5| 70000 3720[ 000f 647 29.16 1451 5000 354
6| 819500 4285 000| 651 2889 2047 5000| 295

*2nW =-57 dBm = 50 dBuV

CHART: WITH FACTOR

CALCULATION: RESULT = READING + LOSS (CABLE + Matching Pad) — GAIN (AMP)
Except for the above table: adequate margin data below the limits.

UL Japan, Inc. Ise EMC Lab.
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Antenna Terminal Conducted Emission

Test place Ise EMC Lab.

Semi Anechoic Chamber No.6 Shielded Room
Date August 25, 2022
Temperature / Humidity 24 deg. C/ 65 % RH
Engineer Daiki Matsui

Mode Mode 5

Limit : FCC15.111 Antenna terminal measurement

80

Limit1(PK)

70 (PK)
I (PK)

60

50

40

[dBuV]

30

4
i
% MWWWWWMWWWMWWWMWWW

10

0

1000 Frequency [MHz] 2000

Reading . Resut Linit*D | Margn
o. Freg o AntFac | Loss | Gan T " O Pola. | Height | Angle me
WHz) | [dBuv] | [(dB/m) [ [9B) | (o8] | TdBWVT | TdBuVI | [d8) [ (HAI | fom) | [deg) )

1 1980000]  69.23 0.00] 678 31.99) 44.02 50.00 5.9]

Comment

*2nW =-57 dBm = 50 dBuV

CHART: WITH FACTOR

CALCULATION: RESULT = READING + LOSS (CABLE + Matching Pad) — GAIN (AMP)
Except for the above table: adequate margin data below the limits.

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Antenna Terminal Conducted Emission
Test place Ise EMC Lab.
Semi Anechoic Chamber No.6 Shielded Room
Date August 25, 2022
Temperature / Humidity 24 deg. C/ 65 % RH
Engineer Daiki Matsui
Mode Mode 5
Limit : FCC15.111 Antenna terminal measurement
80 Limit1(PK)
70 (PK)
A (PK)
60
50
s
@
g 40
30
20 4 A
ot it
0 PR PO W LT SN T
0
3000 5000 7000 10000 20000
2000 Frequency [MHz] 26500
(02| (4uv] | (0B/m) | (d8) | (oB) | JABuVI | TABVI | (o8] | (i | (o) | (el | -
1 2199850 52.73 0.00 0.63| 31.83] 21.53 50.00 284
2 2529 600 52.09 0.00 0.67| 31.65] 2111 50.00 28.8]

*2nW =-57 dBm = 50 dBuV
CHART: WITH FACTOR

CALCULATION: RESULT = READING + LOSS (CABLE + Matching Pad) — GAIN (AMP)
Except for the above table: adequate margin data below the limits.

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

Semi Anechoic Chamber

Date

Antenna Terminal Conducted Emission

Temperature / Humidity

Engineer
Mode

Ise EMC Lab.

No.6 Shielded Room
August 25, 2022

24 deg. C/ 65 % RH
Daiki Matsui

Mode 5

Limit : FCC15.111 Antenna terminal measurement

70 Limit1(PK)
60 ©
50
s 40
jm
e i
A
30

LML
PN

N

|
20 MWMWWWM

oot

10
0
30.0
26.5 Frequency [GHz] 40.0
Limit«1)] Margin
No. Freq. Reading | Ant.Fac | Loss | Gain Result PO ) Pola. | Height| Angle | Ant. Comment

Type

[MHz] [dBuV]

[dB/m]

(dB]

[B) | (dBuV] | (dBuV] | [dB) | CH/VD| fom) | [ckg)

*2nW =-57 dBm = 50 dBuV
CHART: WITH FACTOR

CALCULATION: RESULT = READING + LOSS (CABLE + Matching Pad) — GAIN (AMP)
Except for the above table: adequate margin data below the limits.

UL Japan, Inc. Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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APPENDIX 2: Test instruments
Test equipment
Test |Local ID |[LIMS ID|Description Manufacturer Model Serial Last Cal
Item Calibration | Int
Date
RE COTS- 178648 | EMI measurement TSJ (Techno Science TEPTO-DV - - -
MEMI-02 program Uapan)
RE MAEC-04 | 142011 [AC4_Semi Anechoic [TDK Semi Anechoic Chamber | DA-10005 05/22/2022 (24
Chamber(NSA) 3m
RE MAEC-04- | 142017 [AC4_Semi Anechoic [TDK Semi Anechoic Chamber | DA-10005 04/12/2021 (24
SVSWR Chamber(SVSWR) 3m
RE MAT-34 141331 | Attenuator(6dB) TME UFA-01 - 02/25/2022 |12
RE MCC-217 (141393 | Microwave Cable Junkosha MW X221 1604S254(1 m) / | 08/02/2022 |12
1608S088(5 m)
RE MCC-231 (177964 | Microwave Cable Junkosha INC. MM X221 1901S329(1m)/ | 03/15/2022 |12
1902S579(5m)
RE MCC-50 141397 | Coaxial Cable JUL Japan - - 11/03/2021 |12
RE MCC-54 141325 | Microwave Cable Suhner SUCOFLEX101 2873(1m) / 03/17/2022 |12
2876(5m)
RE MDCB-04 | 156190 [DC Block [EMC Instruments IN9398C MY46457635 07/09/2022 |12
Corporation
RE MHA-17 141506 |Horn Antenna Schwarzbeck Mess- BBHA9170 BBHA9170307 |07/22/2022 |12
15-40GHz Elektronik OHG
RE MHA-21 141508 | Horn Antenna Schwarzbeck Mess- BBHA9120D 557 05/20/2022 |12
1-18GHz Elektronik OHG
RE MIM-29 142230 | Measure KOMELON KMC-36 - - -
RE MLA-23 141267 | Logperiodic Antenna |Schwarzbeck Mess- [VUSLPI111B 9111B-192 08/28/2021 |12
(200-1000MHz) Elektronik OHG
RE MMM-10 |141545 |DIGITAL HiTESTER [HIOKIE.E. 3805 51201148 01/16/2022 |12
[CORPORATION
RE MMP-01 141550 | Matching Pad Anritsu |Anritsu Corporation MB-009 40063 07/28/2022 [12
RE MOS-15 141562 | Thermo-Hygrometer |CUSTOM. Inc CTH-201 0010 01/10/2022 |12
RE MPA-12 141581 |MicroWave System  |Keysight Technologies Inc|83017A 00650 10/07/2021 |12
Amplifier
RE MPA-14 141583 | Pre Amplifier SONOMA 310 260833 04/04/2022 |12
INSTRUMENT
RE MPA-33 220253 | Broadband Amplifier |SAGE Millimeter, Inc. SBB-0115033218-2F2F- | 0001 05/13/2022 |12
E3
RE MSA-10 141899 | Spectrum Analyzer [Keysight Technologies Inc[E4448A MY46180655 02/18/2022 |12
RE MSG-14 141894 | Signal Generator Rohde & Schwarz SMC100A 1411.4002k02 10/22/2021 |12
RE MSG-17 141897 | Signal Generator [Keysight Technologies Inc[N5182B MY 56200024 11/22/2021 |12
RE MTA-56 141938 | Terminator TME CT-01BP - 12/16/2021 |12
RE MTR-10 141951 | EMI Test Receiver Rohde & Schwarz [ESR26 101408 07/25/2022 |12
RE YBA-03 197990 | Biconical Antenna Schwarzbeck Mess- [VHBB 9124 + BBA 9106 [ 01365 11/13/2021 |12
Elektronik OHG
AT COTS- 178648 | EMI measurement TSJ (Techno Science TEPTO-DV - - -
MEMI-02 program Japan)
AT MCC-177 |141226 |Microwave Cable Junkosha MMX221- 15025304 03/17/2022 |12
00500DMSDMS
AT MCC-178 |141227 |Microwave Cable Junkosha MMX221- 15028305 03/15/2022 |12
00500DMSDMS
AT MCC-54 141325 | Microwave Cable Suhner SUCOFLEX101 2873(1m) / 03/17/2022 |12
2876(5m)
AT MDCB-02 | 141485 [ DC Block Filter Keysight Technologies Inc[N9398C 51053 11/19/2021 |12
AT MIM-24 142225 | Measure IASKUL - - - -
AT MMM-18 | 141558 [Digital Tester(TRUE [Fluke Corporation 115 17930030 05/17/2022 |12
RMS MULTIMETER)
AT MMP-01 141550 | Matching Pad Anritsu |Anritsu Corporation MB-009 40063 07/28/2022 |12
AT MOS-14 141561 | Thermo-Hygrometer |CUSTOM. Inc CTH-201 1401 01/10/2022 |12
AT MPA-12 141581 | MicroWave System  [Keysight Technologies Inc|83017A 00650 10/07/2021 |12
Amplifier
AT MPA-22 141588 | Pre Amplifier MITEQ), Inc [AMF-6F-2600400-33-8P /| 1871355/ 09/30/2021 |12
JAMF-4F-2600400-33-8P | 1871328
AT MPA-24 141594 | Pre Amplifier Keysight Technologies Inc[8447D 2944A10150 02/25/2022 |12
AT MRENT- [ 141855 |Spectrum Analyzer [Keysight Technologies Inc[E4440A MY46187750 11/28/2021 |12
130
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*Hyphens for Last Calibration Date and Cal Int (month) are instruments that Calibration is not required
(e.g. software), or instruments checked in advance before use.

The expiration date of the calibration is the end of the expired month.

As for some calibrations performed after the tested dates, those test equipment have been controlled by
means of an unbroken chains of calibrations.

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

Test item:
RE: Radiated emission
AT: Antenna Terminal Conducted

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





