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FCCID :  HYQDNNSO091
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1. This test report shall not be reproduced in full or partial, without the written approval of UL Japan, Inc.
2. The results in this report apply only to the sample tested.
3. This sample tested is in compliance with the above regulation.
4. The test results in this report are traceable to the national or international standards.
5. 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. Ise EMC Lab.

7. This test report must not be used by the customer to claim product certification, approval, or
endorsement by NVLAP, NIST, or any agency of the Federal Government.

8. This report is a revised version of 12344074H-B. 12344074H-B is replaced with this report.
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SECTION 1: Customer information
Company Name DENSO CORPORATION
Address 1-1 Showa-cho, Kariya-shi, Aichi ken, 448-8661 Japan
Telephone Number +81-566-20-3304

Facsimile Number
Contact Person

+81-566-25-4920
Naoto Makino

SECTION 2: Equipment under test (E.U.T.)

2.1 Identification of E.U.T.

Type of Equipment Cockpit Control Unit (CCU)
Model No. DNNSO091

Serial No. Refer to Section 4, Clause 4.2
Rating DC132V

Receipt Date of Sample June 3, 2018

Country of Mass-production the United States of America
Condition of EUT Production prototype

(Not for Sale: This sample is equivalent to mass-produced items.)

Modification of EUT No Modification by the test lab
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124
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2.2 Product Description
Model: DNNSO091 (referred to as the EUT in this report) is a Cockpit Control Unit (CCU).
Radio Specification
Feature of EUT:
Clock frequency(ies) in the system 2.0 GHz (max.)
Operating Temperature -30 deg. C to 65 deg. C
[AM/FM/HD/XM Radio]
AM | FM | HD | XM
Equipment Receiver
type
Frequency 531 kHz to 1602 kHz | 87.5 MHz to 108.0 MHz | AM: 531 kHz to 1602 kHz 2333.465 MHz to
of operation FM: 87.5 MHz to 108.0 MHz | 2344.045 MHz
Channel 9 kHz 50 kHz AM: 9 kHz -
spacing FM: 50 kHz
Antenna Receptacle Connector High Frequency
connector type Connector
[WLAN (IEEE802.11b/g/n-20) / Bluetooth (Ver4.2 BDR/EDR)]
IEEES802.11b | IEEE802.11g/n (20 M band) | Bluetooth *1)
Equipment type Transceiver
Frequency of 2412 MHz to 2462 MHz 2412 MHz to 2462 MHz 2402 MHz to 2480 MHz
operation
Type of DSSS OFDM-CCK (64QAM, FHSS
modulation (CCK, DQPSK, DBPSK) | 16QAM, QPSK, BPSK) (GFSK, n/4-DQPSK, 8-DPSK)
Channel spacing SMHz 1 MHz
Antenna type ASSEMBLY Bluetooth/WiFi Antenna
Antenna Connector MHF PLUG
type
Antenna Gain -4.15 dBi | 1.35dBi

Variant models

The EUT has two type: High model and Mid model.
Differences between High model and Mid model are Navigation and OTA.

Test was only performed to High model according to the customer’s request.

* This test report applied to Bluetooth.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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SECTION 3:

Test specification, procedures & results

31

Test Specification

Title

Test Specification

FCC Part 15 Subpart C

FCC Part 15 final revised on March 12, 2018 and effective April 11, 2018

FCC 47CFR Partl5 Radio Frequency Device Subpart C Intentional Radiators

Section 15.207 Conducted limits
Section 15.247 Operation within the bands 902-928MHz,

2400-2483.5MHz, and 5725-5850MHz

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

3.2 Procedures and results
Item Procedure tification Worst Margin Results Remarks
Conducted FCC: ANSI C63.10-2013 FCC: Section 15.207 N/A N/A -%1)
Emission 6. Standard test methods |
IC: RSS-Gen 8.8 IC: RSS-Gen 8.8
Carrier FCC: FCC Public Notice FCC: Section15.247(a)(1) See data. Complied  |Conducted
Frequency DA00-705 | ...
Separation IC: - IC: RSS-247 5.1 (b)
20dB FCC: FCC Public Notice FCC: Section15.247(a)(1) Complied  |Conducted
Bandwidth DA 00-705
IC: - IC: RSS-247 5.1 (a)
Number of FCC: FCC Public Notice FCC: Section15.247(a)(1)(iii) Complied  |Conducted
Hopping DA00-705__ .
Frequency IC: - IC: RSS-247 5.1 (d)
Dwell time FCC: FCC Public Notice FCC: Section15.247(a)(1)(iii) Complied  [Conducted
DA00-705 | ...
IC: - IC: RSS-247 5.1 (d)
Maximum Peak |FCC: FCC Public Notice FCC: Section15.247(a)(b)(1) Complied  [Conducted
Output Power |DA00-705 |
IC: RSS-Gen 6.12 IC: RSS-247 5.4 (b)
Spurious FCC: FCC Public Notice FCC: Section15.247(d) 1.3dB Complied# |Conducted/
Emission&  [DAO0O-705 | 7206.000 MHz, AV, Vert. ‘
Band Edge IC: RSS-Gen 6.13 IC: RSS-247 5.5 Radiated
Compliance RSS-Gen 8.9 (above 30 MHz)
RSS-Gen 8.10 *2)

Note: UL Japan, Inc.’s EMI Work Procedures No. 13-EM-W0420 and 13-EM-W0422.
*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 line.
*2) Radiated test was selected over 30 MHz based on section 15.247(d).

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.

* In case any questions arise about test procedure, ANSI C63.10: 2013 is also referred.

FCC Part 15.31 (e)

The EUT provides stable voltage constantly to the wireless transmitter regardless of input voltage.

Instead of a new battery, DC power supply was used for the test.

That does not affect the test result, therefore the EUT complies with the requirement.

FCC Part 15.203 Antenna requirement

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

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
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1 +81 596 24 8124
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33 Addition to standard
Item Test Procedure Specification ‘Worst margin Results Remarks
99% Occupied IC: RSS-Gen 6.6 IC: - N/A Complied Conducted
Bandwidth
Symbols:
Complied The data of this test item has enough margin, more than the measurement uncertainty.

The data of this test item meets the limits unless the measurement uncertainty is taken into consideration.

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

34 Uncertainty

EMI

The following uncertainties have been calculated to provide a confidence level of 95 % using a coverage factor k=2.
Antenna Terminal test

Test Item Uncertainty (+/-)
RF output power 1.3dB
Antenna terminal conducted emission / Power dencity /

Burst power
Below 3GHz 2.0dB
Adjacent channnel power / Channnel power
[Below 3GHz [ 1.9dB
Radiated emission
Me:issl:::elrcr:ent Frequency range Uncertainty (+/-)
3m 9 kHz to 30 MHz 3.3dB
10 m 3.2dB
3m 30 MHz to 200 MHz  (Horizontal) 4.8 dB
(Vertical) 5.0dB
200 MHz to 1000 M Hz (Horizontal) 5.2dB
(Vertical) 6.3 dB
10 m 30 MHz to 200 MHz  (Horizontal) 4.8 dB
(Vertical) 4.9 dB
200 MHz to 1000 M Hz (Horizontal) 5.0dB
(Vertical) 5.0dB
3m 1 GHz to 6 GHz 5.0dB
6 GHz to 18 GHz 5.3dB
I m 10 GHz t0 26.5 GHz 5.8 dB
26.5 GHz to 40 GHz 5.8 dB
10 m 1 GHz to 18 GHz 5.2dB
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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35 Test Location
UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAP AN
Telephone: +81 596 24 8999, Facsimile: +81 596 24 8124
NVLAP Lab. code: 200572-0 / FCC Test Firm Registration Number: 199967
. . . . Maximum
Test site IC Registration Wlflth x Depth x Size .of reference gr(?und plane (m) Other rooms measuremen
Number Height (m) / horizontal conducting plane .
t distance
No.1 semi-anechoic [,q73¢ 192x112x7.7 [7.0x6.0 No.1 Power 10m
chamber source room
No.2 semi-anechoic ;g3 75x58x52 4.0 x4.0 - 3m
chamber
No.3 semi-anechoic 2973C-3 12.0 x8.5x5.9 6.8 x 5.75 No.3 Preparation 3m
chamber room
No.3 shielded room |- 4.0x6.0x2.7 N/A - -
No.4 semi-anechoic 2973C-4 12.0 x8.5x 5.9 6.8 x 5.75 No.4 Preparation 3m
chamber room
No.4 shielded room |- 40x6.0x2.7 N/A - -
No.5 semi-anechoic | 6.0 6.0 x3.9 6.0 x 6.0 - -
chamber
No.6 shielded room |- 40x4.5x2.7 4.0x4.5 - -
No.6 measurement | 475x54x3.0  |4.75x4.15 - -
room
No.7 shielded room |- 4.7x7.5x%x2.7 4.7x7.5 - -
No.8 measurement 31x5.0x2.7 N/A ) )
room
No.9 measurement |_ 8.8 x4.6x2.8 2.4x24 - -
room
No.11 measurement ) 6.2 x4.7 x3.0 48 x4.6 ) )

room

* Size of vertical conducting plane (for Conducted Emission test) : 2.0 m x 2.0 m for No.1, No.2, No.3, and No.4
semi-anechoic chambers and No.3 and No.4 shielded rooms.

3.6

Refer to APPENDIX.

Test data, Test instruments, and Test set up

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124
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SECTION 4: Operation of E.U.T. during testing
4.1 Operating Mode(s)
Bluetooth (BT):  Transmitting (Tx), Payload: PRBS9
Details of Operating Mode(s)
Test Item Mode Tested frequency
Spurious Emission Tx (Hopping Off) DH5, 3DH5 2402 MHz
(Conducted/Radiated) 2441 MHz
2480 MHz
Carrier Frequency Separation Tx (Hopping Off) DHS, 3DHS 2402 MHz
2441 MHz
2480 MHz
20dB Bandwidth Tx (Hopping Off) DHS, 3DHS 2402 MHz
2441 MHz
2480 MHz
Number of Hopping Frequency Tx DHS, 3DH5 -
-Hopping On
-Hopping Off
Dwell time Tx (Hopping On), -
-DH1, DH3, DHS5
-3DH1, 3DH3, 3DHS5
Maximum Peak Output Power Tx (Hopping Off) DHS, 2DHS5, 3DHS5 2402 MHz
2441 MHz
2480 MHz
Band Edge Compliance Tx DHS5, 3DH5 2402 MHz
(Conducted) -Hopping On 2480 MHz
-Hopping Off
99% Occupied Bandwidth Tx DHS, 3DH5 2402 MHz
-Hopping On 2441 MHz
-Hopping 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 al
test items based on Bluetooth Core specification.
*EUT has the power settings by the software as follows;
Power settings: BDR /EDR: 3 dBm
Software: MSoC Ver: F11GHMO11-0O14
*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.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
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4.2 Configuration and peripherals
20
T
18 21
2 C
14 3
D
B 15 A
16
17
4-11
12
13
P ] 2 1 1
1
DC 132V

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

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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Description of EUT and Support equipment
No. | Item Model number Serial number Manufacturer Remarks
A Cockpit Control Unit | DNNS091 468726300000833 DENSO EUT
(CCU) CORPORATION
B CID 86213AAN65A ASSY-K3-HiMid-089 | DENSO EUT
CORPORATION
C Speaker - - - -
D Speaker - - - -
List of cables used
No. | Name Length (m) Shield Remarks
Cable Connector
1 DC Cable 2.5 Unshielded Unshielded -
2 Speaker Cable 1.0 Unshielded Unshielded -
3 Speaker Cable 1.0 Unshielded Unshielded -
4 Signal Cable 1.8 Unshielded Unshielded -
5 Mater Cable 1.7 Shielded Shielded -
6 USB Cable 2.0 Shielded Shielded -
7 USB Cable 2.0 Shielded Shielded -
8 USB Cable 2.0 Shielded Shielded -
9 XM Cable 1.0 Shielded Shielded -
10 | Signal Cable 2.0 Unshielded Unshielded -
11 GPS Cable 1.0 Shielded Shielded
12 | AM/FM Cable (Main) | 1.0 Shielded Shielded -
13 AM/FM Cable (Sub) 1.0 Shielded Shielded -
14 | DC Cable 0.2 Unshielded Unshielded -
15 | Signal Cable 0.2 Shielded Shielded -
16 | BT Cable 0.2 Shielded Shielded -
17 | WiFi Cable 0.2 Shielded Shielded -
18 FG Cable 0.1 Unshielded Unshielded -
19 | FG Cable 0.1 Unshielded Unshielded -
20 | FG Cable 3.0 Unshielded Unshielded -
21 FG Cable 3.0 Unshielded Unshielded -
22 FG Cable 3.0 Unshielded Unshielded -
UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124
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SECTION S:

Radiated Spurious Emission

Test Procedure

[For below 1 GHz]

EUT was placed on a urethane platform of nominal size, 1.5 m by 1.0 m, raised 0.8 m above the conducting ground
plane. The Radiated Electric Field Strength has been measured in a Semi Anechoic Chamber with a ground plane.

[For above 1 GHz]

EUT was placed on a urethane platform of nominal size, 0.5 m by 0.5 m, raised 1.5 m above the conducting ground

plane.

The Radiated Electric Field Strength has been measured in a Semi Anechoic Chamber with absorbent materials lined

on a ground plane.

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

Spectrum Analyzer.

The measurements were made with the following detector function of the test receiver and the Spectrum analyzer (in

linear mode).

The test was made with the detector (RBW/VBW) in the following table.
When using Spectrum analyzer, the test was made with adjusting span to zero by using peak hold.

Test Antennas are used as below;

Frequency

30 MHz to 200 MHz

200 MHz to 1 GHz

Above 1 GHz

Antenna Type

Biconical

Logperiodic

Horn

In any 100 kHz bandwidth outside the restricted band in which the spread spectrum intentional radiator is operating,
the radio frequency power that is produced by the intentional radiator confirmed 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on a radiated measurement.

20 dBc was applied to the frequency over the limit of FCC 15.209 / Table 4 of RSS-Gen 8.9 (IC) and outside the
restricted band of FCC15.205 / Table 6 of RSS-Gen 8.10 (IC).

Frequency Below 1 GHz Above 1 GHz 20 dBc

Instrument used Test Receiver Spectrum Analyzer Spectrum Analyzer

Detector QP PK AV PK

IF Bandwidth BW 120 kHz RBW: 1 MHz RBW: 1 MHz RBW: 100 kHz
VBW: 3 MHz VBW: 10 Hz *1) VBW: 300 kHz

Test Distance 3m 4.0 m*2) (1 GHz - 10 GHz), 4.0 m*2) (1 GHz - 10 GHz),
1.0 m*3) (10 GHz - 26.5 GHz) 1 m*3) (10 GHz - 26.5 GHz)

*1) Although DA 00-705 accepts VBW = 10 Hz for AV measurements, it was confirmed that superfluous smoothing was

not performed.

*2) Distance Factor: 20 x log (4.0 m/3.0 m)=2.5 dB
*3) Distance Factor: 20 x log (1.0 m/3.0 m) =-9.5 dB

- The carrier level and noise levels were confirmed at each position of 0 degree and 30 degree as tilt angle of EUT to see the
position of maximum noise, and the test was made at the position that has the maximum noise.

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

Measurement range
Test data
Test result

: 30 MHz - 26.5 GHz

: APPENDIX

: Pass

UL Japan, Inc.
Ise EMC Lab.
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SECTION 6: Antenna Terminal Conducted Tests
Test Procedure
The tests were made with below setting connected to the antenna port.
Test Span RBW VBW Sweep time Detector | Trace Instrument used
20dB Bandwidth 3 MHz 30 kHz 100 kHz Auto Peak Max Hold Spectrum Analyzer
99% Occupied Enough width to display | 1to5 % Three Auto Peak Max Hold Spectrum Analyzer
Bandwidth *1) emission skirts of OBW times

of RBW
Maximum Peak - - - Auto Peak - Power Meter
Output Power Average (Sensor: 50MHz BW)
*2)
Carrier Frequency 3 MHz 30 kHz 100 kHz Auto Peak Max Hold Spectrum Analyzer
Separation
Number of Hopping | 30 MHz 300 kHz 1 MHz Auto Peak Max Hold Spectrum Analyzer
Frequency
Dwell Time Zero Span 100 kHz, | 300 kHz, As necessary Peak Clear Spectrum Analyzer
1 MHz 3 MHz capture Write
the entire dwell time
per hopping channel
Conducted Spurious | 9 kHz to 150 kHz 200 Hz 620 Hz Auto Peak Max Hold Spectrum Analyzer
Emission *3) 150 kHz to 30 MHz 9.1 kHz 27 kHz
30 MHz to 25 GHz 100 kHz 300 kHz

Conducted Spurious | 10 MHz 100 kHz | 300 kHz Auto Peak Max Hold Spectrum Analyzer

Emission Band
Edge
compliance

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

*2) Reference data

*3) In the frequency range below 30MHz, RBW was narrowed to separate the noise contents.
Then, wide-band noise near the limit was checked separately, however the noise was low enough as shown in the chart.

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

Test data
Test result

: APPENDIX

: Pass

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596
Facsimile :+81 596

24 8999
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APPENDIX 1:

Test data

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

Report No. 12344074H

Test place Ise EMC Lab.

Measurement Room No.6 No.11

Date June 4, 2018 June 17,2018

Temperature / Humidity 22 deg. C/45 % RH 23 deg. C/57 % RH

Engineer Ryota Yamanaka Takafumi Noguchi

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

Bandwidth Separation Frequency separation
[MHz] [MHz] [kHz] [MHz] [MHz]

DH5 2402.0 0.946 859.032 1.000 >=0.631
DH5 2441.0 0.958 865.333 1.000 >=0.639
DH5 2480.0 0.948 855.679 1.000 >=(.632
DH5 Hopping On - 78661.600 - -
3DH5 2402.0 1.284 1160.300 1.000 >=0.856
3DH5 2441.0 1.293 1163.800 1.000 >=0.862
3DH5 2480.0 1.312 1193.400 1.000 >=0.875
3DH5 Hopping On - 78715.100 - -

Limit: Two-thirds of 20dB Bandwidth or 25kHz (whichever is greater).

No limit applies to 20dB Bandwidth.

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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20dB Bandwidth and 99% Occupied Bandwidth

2402 MHz 2402 MHz
1 Agilent R T Agilent R T
Ret 187 dBpY #Atten 16 dB Ret 187 dBpY #Atten 16 dB
#Peak #Peak
Log o Log
18 »\\ 18 o
dB/ 5 2 e L dB/ o Y
Nid \e
el % ™ 7 V]
[ ] I
Lgfv LgAw
Ml 52 Ml 52
Center 2.402 680 GHz Span 3 MHz Center 2.402 680 GHz Span 3 MHz
#Res BH 3@ kHz #YBH 100 kHz Sweep 3.2 ms (1201 pts) #Res BH 3@ kHz #YBH 100 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7 Occupied Bandwidth Oce BH % Pur  93.00 7
859.0318 kHz x d8 -2000 45 1.1683 MHz x d8 -2000 45
Transmit Freq Error  52.367 kHz Transmit Freq Error  52.861 kHz
% dB Banduidth 945.518 kHz % dB Banduidth 1.284 MHz
2441 MHz 2441 MHz
1 Agilent R T 1 Agilent R T
Ret 187 dBpY #Atten 16 dB Ret 187 dBpY #Atten 16 dB
#Peak #Peak
Log v Log
10 A Y 10
dB/ L A Te. dB/ hert H
) i e
i . [V
Lgfv Lgfv
Ml 52 Ml 52
Center 2.441 800 GHz Span 3 MHz Center 2.441 800 GHz Span 3 MHz
#Res BH 38 kHz #YBH 186 kHz Sweep 3.2 ms (1201 pts) #Res BH 38 kHz #YBH 186 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Oce BH % Pwr  99.00 # Occupied Bandwidth Oce BH % Pwr  99.00 #
865.3326 kHz x dB -2000 db 1.1638 MHz x dB -2000 db
Transmit Freq Error  52.775 kHz Transmit Freq Error  54.523 kHz
% dB Banduidth 957.847 kHz % dB Banduidth 1.293 MHz
2480 MHz 2480 MHz
< Agilent R T Agilent R T
Ref 187 dBpY #Atten 10 dB Ref 187 dBpY #Atten 10 dB
#Peak #Peak
Log Log
18 18 o
4B/ 5 2 = 4B/ ot ]
> d \ <
/] = i
ud o b
e ™) " i
LgRv LgAv
Ml 52 Ml 52
Center 2.480 800 GHz Span 3 MHz Center 2.480 800 GHz Span 3 MHz
#Res BH 38 kHz #YBH 186 kHz Sweep 3.2 ms (1201 pts) #Res BH 38 kHz #YBH 186 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BW % Pwr  99.00 / Occupied Bandwidth Occ BW % Pwr  99.00 /
855.6788 kHz x dB -2000 db 1.1934 MHz x dB -2000 db
Transmit Freq Error  52.492 kHz Transmit Freq Error  52.930 kHz
% dB Bandwidth 948.048 kHz % dB Bandwidth 1.312 MHz
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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20dB Bandwidth and 99% Occupied Bandwidth

DHS, Hopping On 3DHS, Hopping On
¥ Agilent R 3% Agilent R
Ref 167 dBpY #Atten 10 dB Ref 167 dBpY #Aeten 18 dB
#Peak o #Peak
Log Log -
10 10 i s
4B/ dB/
> l \ <
- - / !
el PR
LgAv LgRv
M1 §2] ML $2
Center 2.441 88 GHz Span 168 MHz Center 2.441 B8 GHz Span 180 MHz
#Res BH 1 MHz #UBH 3 MHz Sweep 1.84 ms (1201 pts) | wRes BH 1 HHz SUBH 3 MHz Sweep 1.4 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur 9908 ¢ Occupied Bandvwidth Occ BH % PWr  99.60 %
76.6616 MHz * dB -26.00 dB 78.7151 MHz x B -26.00 dB
Transmit Freq Error  36.229 kHz .
e
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Carrier Frequency Separation

#Res BH 30 kHz #WBW 1680 kHz Sweep 3.2 ms (1201 pts)_

#Res BH 30 kHz +YBH 100 kHz

DHS 3DHS
2402 MHz 2402 MHz
¥ Agilent R T = Agilent R T

a Mkrl 1.080 9 MHz a Mirl 1.090 @ MHz
Ref 187 dBpV #Atten 10 dB -0.81 dB Ref 167 dBpV #Atten 10 dB 0.82 dB
#Peak " . #Peak
i : ’ A i

=
dB/ L K /\/\/‘fv w /N \\ B/ HIR 5 .
y “\;\W‘ - .
LaAv LgRv
51 S2 $1 2]
M3 FC V3 FCI
AR

£01 £
50k 50k
Sup Sup
Center 2,463 800 § GHz Span 5 MHz | ¢onear 2,903 005 0 Gz Span 3 Mz

Sweep 3.2 ms (1201 pts)

#Res BH 30 kHz +WBKW 188 kHz

Sweep 3.2 ms (1261 pts)

#Res BH 308 kHz #WBH 100 kHz

2441 MHz 2441 MHz
¥ Agilent R T 4 Agilent R T
a Mkrl 1.080 9 MHz a Mkrl 1.600 6 MHz
Ref 187 dBpY #Atten 18 dB -0.87 dB Ref 187 dBpv #Atten 10 dB 0.80 dB
#Peak e N #Peak
Log ¢ Log
18 il \,-'\\ /‘[\/\/" ] Il \ 18 1n .
dB
/ W B/ Mf\ A R\Mn R
LgAv LyAv
51 S2 51 52
V3 FC V3 FS
£ £0F:
250k 350k
S Srp
Center 2,441 060 9 GHz Span 3 MKz | conver 5441 000 8GRz Span 3 1z
#Res BH 30 kHz #VBH 188 kHz Sweep 3.2 ms (1201 pts)_ #Res B 30 kHz +WBH 168 KHz Sweep 3.2 ms (;1]2@1 pts)
2480 MHz 2480 MHz
Agilent R %% Agilent R T
a Mkrl 1.086 § MHz a Mkrl 1.000 6 MHz
Ref 167 dBwY #ftten 10 dB -0.68 dB Ref 167 dBpl #ftten 10 dB 0.60 dB
#Peak " N #Peak
Log " K @ Log
18 7= = 10
i NI LN g N i
i N "] ol ¥
LyRv Laf
51 82 5152
V3 FC V3 FC
£ £(5):
£>50k £50k
Swp Swp
Center 2.479 096 § GHz Span 3 MHz Cenver 2.479 608 @ GHz Span 3 MHz

Sweep 3.2 ms (1201 pts)_

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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Number of Hopping Frequency

Report No. 12344074H
Test place Ise EMC Lab.
Measurement Room No.6 No.11
Date June 4, 2018 June 17, 2018
Temperature / Humidity 22 deg. C/45 % RH 23 deg. C/57 % RH
Engineer Ryota Yamanaka Takafumi Noguchi
Mode Tx, Hopping Off, Tx, Hopping On

Mode Number of channel Limit

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

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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Number of Hopping Frequency

Start 2.400 908 GHz
#Res BH 300 kHz

Stop 2,438 909 GHz
#YBH 1 MHz

Sweep 1.84 ms (1261 pts)_

DHS5 3DHS5
Hopping On (1/3) Hopping On (1/3)

5 Agilent R %% Agilent R
Eliai@? BV #Atten 18 dB Es(ialkm dBpY #HAtten 18 dB
5%9 ey N alat e Tt Tatat  ata T ata N S u TN TRl TR 5%9

I (
LgRv / LgRv J
T s
Flor Fron
Swp Swp

Start 2.409 690 GHz
#Res BH 300 kHz

Stop 2.430 89 GHz
#UBH 1 MHz Sweep 1.04 ms (1201 pts)_

Hopping On (2/3)
R

Hopping On (2/3)
R

3% Agilent

Ref 167 dBpY

#Atten 10 dB

a5 Agilent

Ref 167 dBp
#Peak

#Atten 10 dB

#Peak

Start 2.430 809 GHz
#Res BH 300 kHz

Stop 2,460 000 GHz
#/BH 1 MHz

Sweep 1.04 ms (1261 pts)_

ﬁ [ty el s Yl et N aSal VA T a S A al T at il ﬁ
LgRy LgRv
51 82 5182
3 FC 3 FC|
Fron Flun
Swp Swp

Start 2.439 090 GHz
#Res BH 308 kHz

Stop 2.460 809 GHz
#BH 1 MHz, Sweep 1.04 ms (1201 pts)_

Hopping On (3/3)
R

Hopping On (3/3)
R

#Res BH 3080 kHz

#YBH 1 MHz

Sweep 1.04 ms (1201 pts)_

Start 2.460 900 GHz
#Res BH 396 kHz

4 Agilent 4% Agilent

Ref 107 dBpl #fitten 10 dB Ref 107 dBpl #Atten 10 dB

#Peak #Peak

boe f e i m e P %%9

LgAv LgRy

31 52 \ﬂﬂ ATATIVATAY N IS \\
V3 FC PV VAT v %me
£07: £07):

FTun FTun

Svp Swp

Start 2.460 608 GHz Stop 2.490 089 GHz

Stop 2.490 090 GHz

#JBH 1 MHz Sweep 104 ms (1201 prs)

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Dwell time
Report No. 12344074H
Test place Ise EMC Lab.
Measurement Room No.6 No.11
Date June 4, 2018 June 17, 2018
Temperature / Humidity 22 deg. C/45 % RH 23 deg. C/57 % RH
Engineer Ryota Yamanaka Takafumi Noguchi
Mode Tx, Hopping Off, Tx, Hopping On
Mode Number of transmission Length of Result Limit
in a 31.6(79 Hopping x 0.4) transmission
/12.8 (32 Hopping x 0.4) second period [msec] [msec] [msec]
DHI1 474 times /  Ssec. x 31.6 sec. = 300 times 0.410 123 400
DH3 242 times /  Ssec. x 31.6 sec. = 153 times 1.672 256 400
DHS 174times /  Ssec. x 31.6 sec. = 110 times 2.920 321 400
3DHI1 474 times /  Ssec. x 31.6 sec. = 300 times 0.420 126 400
3DH3 254 times /  Ssec. x 31.6 sec. = 161 times 1.682 271 400
3DH5 18.2times /  Ssec. x 31.6 sec. = 116 times 2.934 340 400
Sample Calculation
Result = Number of transmission x Length of transmission
*Average data of 5 tests.(except Inquiry)
Mode Sampling [times] Average
1 2 3 4 5 [times]
DH1 48 48 47 47 47 474
DH3 23 23 24 26 25 242
DHS5 17 17 17 20 16 17.4
3DHI 49 47 47 48 46 474
3DH3 28 23 25 28 23 254
3DH5 16 19 18 19 19 18.2

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 x 0.4s, where N is the number of channels being used in the
hopping sequence (20 < N < 79), is always less than 0.4s regardless of packet size. This is confirmed in the test report
for N=179.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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Dwell time
DHI1 (172) DHI (2/2)
(Representative chart)
i Agilent T 3 Agilent R
a Mkrl  410.4 ps
Ref @ dBm FAtten 10 dB Ref 0 dBm Atten 16 dB 1.89 dB
"Peak 4Peak
L L At
1? 1“@9 f—
dB/ dB/
o |I R Ll II. - |
51 52
T 3
AR
£t . AR
£(fn
sk FTun q ~ |
I
Center 2.441 900 GHz B Span @ Hz
Res BH 1688 kHz *VEH 300 kHz Sweep 5 5 (1201 pts) Center 2.441 000 GHz Span @ Hz
Res BH 1 MHz #UBH 3 MHz Sweep 520 ps (1201 pts)
DH3 (172) DH3 (212)
(Representative chart)
i Agilent T o Agient R T
aMkrl 1672 ms
Ref @ dBm FAreen 10 dB Ref 8 dBm Atten 18 dB -2.61 dB
wPeak wPeak
Log Log
19 18
dB/ I dB/
v | ] il I Lo
51 52 || | | I HL 52
H3 F3 [ H3 V3]
AR | AR
£ £06):
£556k FTun Wm
Center 2.441 998 GHz B Span @ Hz Center 2.441 999 GHz Span @ Hz
Res BH 188 kHz sVEH 308 kHz Sweep 5 5 (1201 pts) Fes BH 1 MHz *VEH 3 MHz Sweep 3.12 ms (1201 prs)_
DHS5 (172) DHS5 (2/2)
(Representative chart)
2 Agilent T i Agilent R T
aMerl 292 ms
Ref @ dBm Arten 10 dB Ref 8 dBm Atten 10 dB -2.54 dB
wPeak wPeak
Loa Log
18 18
dB/ dB/
LaAv ” | LgRv
51 %2 | | | || LT
H3 F§ W3 W
anf || || | | || AR
£ | £ | *? v
250k FTun
\ | LA I
Center 2.441 @08 GHz Span @ Hz Center 2.441 999 GHz Span @ Hz
Res BH 1088 kHz sUEH 300 kHz Sweep 5 s (1201 pts) Res BH 1 MHz *VEH 3 MHz Sweep 4 ms (1201 prs)_
UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Dwell time
3DHI1 (1/2) 3DHI1 (2/2)
(Representative chart)
o Agilent R T = Agilent R T
a Mkrl 4204 ps
Ref @ dBm Areen 18 dB Ref @ dBm *frten 18 dB 243 dB
wheak wPeak
Log Log
19 18
8/ ! ' “ | ii 8/ [y : ]
Lo Al IHII L Lo Ll
51 82 | 1 | e 51 52
H3 FS H3 WS &
AR AR
£ £
258k FTun
. "
A L
Center 2.441 900 GHz - Span @ Hz Center 2.441 999 GHz Span @ Hz
Res BH 188 kHz sVEH 308 kHz Sweep 5 5 (1281 pts) Fes BH 1 MHz WVEH 3 MHz Sweep 528 ps (1261 pts)
3DH3 (1/2) 3DH3 (2/2)
(Representative chart)
S Agilent R T o Agilent R T
& Mkrl 1,682 ms
Ref @ dBm Freen 19 dE Ref @ dBm *ftten 10 d 242 dB
wPeak #Peak
Log Log
18 18
dB/ dB/ i el L A edpibred
LaFiv | | Lafv
stosgl | | | | 51 52
H3 F§ H3 VS5
AR . 1] | AR | |
£ £06): )
258k 1 FTun i ol i
Center 2.441 909 GHz - Span @ Hz Center 2.441 999 GHz Span @ Hz
Res BH 108 kHz sVEH 308 kHz Sweep 5 5 (1261 pts) Fes BH 1 MHz WVEH 3 MHz Sweep 3.12 ms (1261 pts)
3DHS (1/2) 3DHS (2/2)
(Representative chart)
S Agilent R T T Agilent R T
& Merl 2,934 ms
Ref @ dBm FAreen 19 dE Ref @ dBm *ftten 16 d 1.83 dB
*Peak *Peak
Log Log
18 18
dB/ . dB/ MRy Ay Lt L o T e
Lafv Lafv
51 2 I LA | 51 52
H3 F§ H3 VS5
AR ) AR
£06): M1 10 £06):
250k FTun W N

Center 2.441 909 GHz - Span 8 Hz Center 2.441 909 GHz Span @ Hz
Res BH 108 kHz sVEH 308 kHz Sweep 5 5 (1281 pts) Fes BH 1 MHz sVEH 3 MHz Sweep 4 ms (1201 pts)

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Facsimile :+81 596 24 8124
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Maximum Peak Output Power

Report No. 12344074H
Test place Ise EMC Lab. No.11 Measurement Room
Date June 17, 2018
Temperature / Humidity 23 deg. C/57 % RH
Engineer Takafumi Noguchi
Mode Tx, Hopping Off
Mode Freq. Reading Cable Atten. Result Limit Margin
Loss Loss
[MHz] [dBm] [dB] [dB] | [dBm] | [mW] | [dBm] | [mW] | [dB]
DH5 24020 | -13.42 1.78 9.96 168 | 068 | 2096 | 125 | 22.64
DH5 24410 | -13.19 1.40 9.96 183 | 066 | 2096 | 125 | 2279
DH5 24800 | -13.07 1.52 9.96 -159 | 069 | 2096 | 125 | 22555
2DH5 | 24020 | -13.83 1.78 9.96 209 | 062 [2096 | 125 | 23.05
2DH5 | 24410 | -13.79 1.40 9.96 243 | 057 [ 2096 | 125 | 23.39
2DH5 | 24800 [ -13.37 1.52 9.96 -1.89 | 065 | 2096 | 125 | 22.85
3DH5 | 24020 | -13.25 1.78 9.96 151 | 071 | 2096 | 125 | 2247
3DHS | 24410 | -13.00 1.40 9.96 -1.64 | 069 [ 2096 | 125 | 22.60
3DH5 | 24800 | -12.84 1.52 9.96 -136 | 073 2096 | 125 | 2232

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

Test was not performed at AFH mode, because the decrease of number of channel (min: 20ch) 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 20dB BW without 2/3 relaxation, 125mW power
limit was applied to it.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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Average Qutput Power
(Reference data for RF Exposure)

Report No. 12344074H

Test place Ise EMC Lab. No.11 Measurement Room

Date June 17, 2018

Temperature / Humidity 23 deg. C/57 % RH

Engineer Takafumi Noguchi

Mode Tx, Hopping Off
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 2402.0 -15.35 1.78 9.96 -3.61 0.44 1.10 -2.51 0.56
DH5 2441.0 -15.01 1.40 9.96 -3.65 0.43 1.10 -2.55 0.56
DH5 2480.0 -14.82 1.52 9.96 -3.34 0.46 1.10 -2.24 0.60
2DHS5 2402.0 -18.06 1.78 9.96 -6.32 0.23 1.09 -5.23 0.30
2DH5 2441.0 -17.98 1.40 9.96 -6.62 0.22 1.09 -5.53 0.28
2DHS5 2480.0 -17.56 1.52 9.96 -6.08 0.25 1.09 -4.99 0.32
3DHS5 2402.0 -18.02 1.78 9.96 -6.28 0.24 1.09 -5.19 0.30
3DHS 2441.0 -17.71 1.40 9.96 -6.41 0.23 1.09 -5.32 0.29
3DHS 2480.0 -17.52 1.52 9.96 -6.04 0.25 1.09 -4.95 0.32

Sample Calculation:
Result (Time average) = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
Result (Burst power average) = Time average + Duty factor

*The equipment and cables were not used for factor 0 dB of the data sheets.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
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Burst Rate Confirmation

Report No. 12344074H
Test place Ise EMC Lab. No.6 Measurement Room / Shielded Room
Date June 4, 2018
Temperature / Humidity 22 deg. C/45%RH
Engineer Ryota Yamanaka
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
= Agilent R T
& Mkr2 375 ms
Ref @ dBm Atten 10 dB 1.94 dB
sPeak
log [ i —
10
dB/ I
LgRv - —1 — T
W $2
Center 2.441 808 GHz Span @ Hz
Res BH & MHz #VEH 50 MHz Sweep 5 ms (3001 pts)
Marker  Trace Type * Axis Anplituda
1R 1) Tiwa 1.889 ms =78.62 dBm
1a 1 Tiwe 2.913 ms 1.68 dB
2R L4} Time 1.809 ws 70.82 dBw
28 1 Tima 3.75 me 1.94 dB
2DHS 3DHS
Tx on / (Tx on + Tx off) = 0.779 Tx on / (Tx on + Tx off) = 0.779
Tx on / (Tx on + Tx off) * 100 = 77.9 % Tx on / (Tx on + Tx off) * 100 = 77.9 %%
Duty factor =10 * log (3.75/2.92) = 1.09 dB Duty factor = 10 * log (3.75/2.92) = 1.09 dB
5 Agilent R T 5 Agilent R T
& Mkr2 375 ms a Merl 2,921 ms
Ref @ dBm Atten 10 dB 911 dB Ref @ dBm Atten 10 dB 1.45 d8
aPeak ] *Peak [ -
Log 1 ir T T 1 | - Log 1 4 Ir
10 | i 10 | I
dB/ dB/
™ ’ e e i ™ y ' o
WL $2 WL $2
Center 2.441 808 GHz Span @ Hz Center 2.441 908 GHz %pan B Hz
Res BH & MHz #VEH 58 MHz Sweep 5 ms (8001 pts) Res BH & MHz #VEH 58 MHz Sweep 5 ms (8001 pts)
Marker Trace Type X Axis Anplitude Marker Trace Type X Axis finplitude
1B 1) Time 1.809 ms -E9.25 dEm 1R 1) Time 1089 mg -78.23 dEwm
1s 1) Tima 2.921 ms =2.41 dB 1a 1 Tima 2.921 ms 1.45 d&
2R 1 Tima 1.809 s £9.25 dBm 2R ) Tima 1.889 ws 70.23 dBm
28 4} Tiwe 3.75 ms B.11 dB 28 [+ 5] Time 3.75 ms 1.82 dB
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Radiated Spurious Emission

Report No. 12344074H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.4 No.4
Date June 11, 2018 (Day) June 11, 2018 (Night)
Temperature / Humidity 22deg. C/71%RH 23 deg.C/69 % RH
Engineer Takafumi Noguchi Takumi Shimada
(1 GHz -10 GHz) (Above 10 GHz , Below 1 GHz)
Mode Tx, Hopping Off, DHS 2402 MHz
Polarity | Frequency | Detector | Reading | Ant.Fac. Loss Gain Duty Factor Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] [dB] [dB] [dBuV/m] | [dBuV/m] | [dB]
Hori 176.000 |QP 304 16.2 8.9 32.0 - 235 435 20.0
Hori 208.000 |QP 40.4 115 9.2 32.0 - 29.1 435 14.4
Hori 224.000 |QP 402 11.6 93 32.0 - 29.1 46.0 16.9
Hori 232.000 |QP 40.0 11.7 9.3 32.0 - 29.0 46.0 17.0
Hori 240.000 |QP 41.9 11.7 9.5 32.0 - 311 46.0 14.9
Hori 264.000 |QP 374 12.3 9.7 32.0 - 274 46.0 18.6
Hori 2390.000 |PK 419 27.4 59 32.1 - 43.1 73.9 30.8
Hori 4804.000 |PK 40.8 31.7 8.1 31.3 - 49.3 73.9 24.6 |Floor noise
Hori 7206.000 [PK. 472 36.4 9.5 32.4 - 60.7 73.9 13.2
Hori 9608.000 [PK 43.6 38.0 10.2 32.6 - 59.2 73.9 14.7 |Floor noise
Hori 2390.000 |AV 29.8 274 59 32.1 - 31.0 53.9 22.9
Hori 4804.000 |AV 28.7 317 8.1 313 - 372 53.9 16.7 |Floor noise
Hori 7206.000 |AV 377 36.4 9.5 324 - 51.2 539 27
Hori 9608.000 |AV 31.8 38.0 10.2 32.6 - 47.4 53.9 6.5 |Floor noise
Vert 176.000 |QP 28.9 16.2 8.9 32.0 - 22.0 435 215
Vert 208.000 |QP 38.0 115 9.2 32.0 - 26.7 435 16.8
Vert 224.000 |QP 36.6 11.6 9.3 32.0 - 255 46.0 20.5
Vert 232.000 |QP 40.6 11.7 9.4 32.0 - 297 46.0 16.3
Vert 240.000 |QP 43.0 11.7 9.5 32.0 - 322 46.0 13.8
Vert 264.000 [QP 38.3 12.3 9.7 32.0 - 28.3 46.0 17.7
Vert 2390.000 |PK 40.8 274 5.9 32.1 - 42,0 73.9 31.9
Vert 4804.000 |PK 418 317 8.1 313 - 503 73.9 23.6 |Floor noise
Vert 7206.000 [PK 482 36.4 9.5 324 - 61.7 73.9 122
Vert 9608.000 [PK. 445 38.0 10.2 32.6 - 60.1 73.9 13.8 |Floor noise
Vert 2390.000 AV 29.6 27.4 5.9 32.1 - 30.8 53.9 23.1
Vert 4804.000 |AV 28.7 317 8.1 313 - 37.2 53.9 16.7 |Floor noise
Vert 7206.000 |AV 39.1 36.4 9.5 324 - 52.6 53.9 13
Vert 9608.000 [AV 31.9 38.0 10.2 32.6 - 47.5 539 6.4 |Floor noise

Result = Reading + Ant Factor + Loss (Cablet+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier)

*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

Distance factor: 1 GHz - 10 GHz 20log (4.0 m /3.0 m)=2.5dB

10 GHz - 26.5 GHz 20log (1.0 m/3.0 m)= -9.5dB

20dBc Data Sheet

Polarity Frequency | Detector | Reading Ant Loss Gain Result Limit Margin Remark
Factor
[MHz] [dBuV] | [dB/m] [dB] [dB] |[dBuV/m]{[dBuV/m]| [dB]
Hori 2402.000 |PK 833 274 5.9 32.1 84.5 - -|Carrier
Hori 2400.000 |PK 34.8 274 5.9 32.1 36.0 64.5 28.5
Vert 2402.000 |PK 88.3 27.4 5.9 32.1 89.5 - -|Carrier
Vert 2400.000 |PK 34.2 27.4 5.9 32.1 35.4 69.5 34.1

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filtert+Distance factor(above 1 GHz)) - Gain(Amprifier)

Distance factor: 1 GHz - 10 GHz 20log(4.0m/3.0m)=2.5dB

*These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12344074H

Test place Ise EMC Lab.

Semi Anechoic Chamber No.4

Date June 11, 2018

Temperature / Humidity 22 deg. C/71 % RH

Engineer Takafumi Noguchi
(1 GHz -10 GHz)

Mode

Tx, Hopping Off, DHS 2402 MHz

Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agilent R T o Agilent R T
Mkrl 2.402 21 GHz
Ref 88,28 dBpV ftten 10 dB Ref 85.28 dBwV ftten 10 dB 83.31 dBwY
sEmiPk #Paak
Log A *|| Log 3
Lo [ | \ Lo [ | A
dB/ i\ B/ |
| 1I| |. |
[ ol '
- 633 |
] dBpv I
L i s o i O et sl e R s IR T
W os S AN L] 51 oo mihasstidmdohh oot b b siso it LA eyl o
V3 FC V3 FC
£0): £(fx
FTun FTun
Swp Swp
Center 2.398 98 GHz Span 58 MHz | Center 2,390 98 GHz Span 58 MHz
sRes BW (CISPR) 1 MHz #BH 3 MHz Sweep 1.04 ms (1201 pts) | sRes BW 188 kHz #/BH 309 kHz Sweep 4.8 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
5 Aglient R T 5 Aglient R T
Mkrl 2.482 84 GHz
Ref 93.25 dBpV Atten 18 dB Ref 93.25 dBpV Atten 18 dB §8.25 dBpV
sEmiPk Peak
Log \ * Log S
18 N 18 T T =I
dB/ i/ dB/ il
| [ | il
1 |
I. II I |
A % |
| dBpY 11
|
Aokt oy W AP e N Jnn? | [\ PP T Lfv I | lL I
Vi 52 / 51 52 N 4
V3 EC T = — 1T ; — = - Y3 ECHRET s LS TR T e ST L ¥ { Lot ¥ s, e
£(fx £(fx
FTun FTun
Swp Swp
Center 2,390 80 GHz Span 58 MHz | Center 2.390 88 GHz Span 58 MHz
sRes EH (CISPR) 1 MHz #\/BH 3 MHz Sweep 1.84 ms (1201 pts) #Res BH 108 kHz #EH 308 kHz Sweep 4.8 ms (12081 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

* Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Radiated Spurious Emission

12344074H

Ise EMC Lab.

No.4

June 11, 2018 (Day)
22 deg.C/71 % RH
Takafumi Noguchi
(1 GHz -10 GHz)

No.4

June 11, 2018 (Night)
23 deg. C /69 % RH

Takumi Shimada
(Above 10 GHz , Below 1 GHz)

Mode Tx, Hopping Off, DHS 2441 MHz
Polarity | Frequency | Detector | Reading | Ant.Fac. Loss Gain Duty Factor Result Limit Margin Remark
[MHz] [dBuV] [ [dB/m] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]

Hori 176.000 |QP 30.3 16.2 8.9 32.0 - 23.4 43.5 20.1

Hori 208.000 |QP 40.2 115 9.2 32.0 - 28.9 435 14.6

Hori 224.000 |QP 40.1 11.6 9.3 32.0 - 29.0 46.0 17.0

Hori 232.000 |QP 40.0 11.7 9.3 32.0 - 29.0 46.0 17.0

Hori 240.000 |QP 422 11.7 9.5 32.0 - 314 46.0 14.6

Hori 264.000 |QP 37.5 12.3 9.7 32.0 - 27.5 46.0 18.5

Hori 4882.000 |PK 40.9 31.9 8.2 312 - 49.8 73.9 24.1 |Floor noise
Hori 7323.000 |PK 45.2 36.6 9.5 324 - 58.9 73.9 15.0

Hori 9764.000 |PK 44.2 38.1 10.2 32.7 - 59.8 73.9 14.1 |Floor noise
Hori 4882.000 (AV 28.8 31.9 8.2 312 - 37.7 539 16.2 |Floor noise
Hori 7323.000 |AV 34.9 36.6 9.5 324 - 48.6 53.9 53

Hori 9764.000 |AV 31.6 38.1 10.2 32.7 - 47.2 53.9 6.7 |Floor noise
Vert 176.000 |QP 29.0 16.2 8.9 32.0 - 22.1 43.5 214

Vert 208.000 QP 383 11.5 9.2 32.0 - 27.0 43.5 16.5

Vert 224.000 |QP 36.7 11.6 9.3 32.0 - 25.6 46.0 20.4

Vert 232.000 |QP 40.7 11.7 9.4 32.0 - 29.8 46.0 16.2

Vert 240.000 [QP 43.2 11.7 9.5 32.0 - 324 46.0 13.6

Vert 264.000 |QP 38.2 12.3 9.7 32.0 - 28.2 46.0 17.8

Vert 4882.000 |PK. 42.6 31.9 8.2 312 - 515 73.9 22.4 |Floor noise
Vert 7323.000 |PK 45.7 36.6 9.5 324 - 59.4 73.9 145

Vert 9764.000 |PK 43.9 38.1 10.2 32.7 - 59.5 73.9 14.4 |Floor noise
Vert 4882.000 (AV 30.9 31.9 8.2 31.2 - 39.8 53.9 14.1 |Floor noise
Vert 7323.000 |AV 363 36.6 9.5 324 - 50.0 539 3.9

Vert 9764.000 |AV 31.6 38.1 10.2 32.7 - 472 53.9 6.7 |Floor noise

Result = Reading + Ant Factor + Loss (Cablet+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

Distance factor:

1 GHz - 10 GHz

20log (4.0 m /3.0 m)=2.5 dB
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m)= -9.5 dB

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Radiated Spurious Emission

12344074H

Ise EMC Lab.

No.4

June 11, 2018 (Day)
22 deg.C/71 % RH

Takafumi Noguchi
(1 GHz -10 GHz)

No.4

June 11,2018 (Night)
23 deg. C/ 69 % RH
Takumi Shimada

(Above 10 GHz , Below 1 GHz)

Mode Tx, Hopping Off, DHS 2480 MHz
Polarity | Frequency | Detector | Reading | Ant.Fac. Loss Gain Duty Factor Result Limit Margin Remark
[MHz] [dBuV] [ [dB/m] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]

Hori 176.000 |QP 30.1 16.2 8.9 32.0 - 232 43.5 203

Hori 208.000 |QP 40.4 115 9.2 32.0 - 29.1 43.5 14.4

Hori 224.000 [QP 40.0 11.6 9.3 32.0 - 28.9 46.0 17.1

Hori 232.000 |QP 40.3 11.7 9.3 32.0 - 293 46.0 16.7

Hori 240.000 |QP 42.8 11.7 9.5 32.0 - 32.0 46.0 14.0

Hori 264.000 |QP 373 123 9.7 32.0 - 273 46.0 18.7

Hori 2483.500 |PK 42.7 27.5 5.9 32.0 - 44.1 73.9 29.8

Hori 4960.000 |PK 41.9 322 8.2 31.2 - 51.1 73.9 22.8 |Floor noise
Hori 7440.000 |PK 42.8 36.8 9.5 325 - 56.6 73.9 173

Hori 9920.000 |PK 43.0 38.2 10.2 32.8 - 58.6 73.9 15.3 |Floor noise
Hori 2483.500 |AV 30.0 27.5 5.9 32.0 - 314 539 225

Hori 4960.000 (AV 29.0 322 8.2 312 - 38.2 539 15.7 |Floor noise
Hori 7440.000 |AV 31.7 36.8 9.5 325 - 45.5 53.9 8.4

Hori 9920.000 |AV 314 38.2 10.2 32.8 - 47.0 53.9 6.9 |Floor noise
Vert 176.000 |QP 29.2 16.2 8.9 32.0 - 223 435 21.2

Vert 208.000 |QP 38.1 115 9.2 32.0 - 26.8 435 16.7

Vert 224.000 |QP 36.9 11.6 9.3 32.0 - 25.8 46.0 20.2

Vert 232.000 [QP 40.6 11.7 9.4 32.0 - 29.7 46.0 16.3

Vert 240.000 |QP 43.4 11.7 9.5 32.0 - 32.6 46.0 13.4

Vert 264.000 |QP 38.5 12.3 9.7 32.0 - 28.5 46.0 17.5

Vert 2483.500 |PK 41.9 27.5 5.9 32.0 - 433 73.9 30.6

Vert 4960.000 |PK 40.8 322 8.2 312 - 50.0 73.9 23.9 |Floor noise
Vert 7440.000 |PK 45.2 36.8 9.5 325 - 59.0 73.9 14.9

Vert 9920.000 |PK 43.4 38.2 10.2 32.8 - 59.0 73.9 14.9 |Floor noise
Vert 2483.500 |AV 29.6 27.5 5.9 32.0 - 31.0 53.9 229

Vert 4960.000 AV 29.0 322 8.2 31.2 - 38.2 53.9 15.7 |Floor noise
Vert 7440.000 |AV 353 36.8 9.5 325 - 49.1 53.9 4.8

Vert 9920.000 |AV 314 38.2 10.2 32.8 - 47.0 53.9 6.9 |Floor noise

Result = Reading + Ant Factor + Loss (Cablet+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier)

*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

Distance factor:

1 GHz - 10 GHz

10 GHz - 26.5 GHz 20log (1.0 m/3.0 m)= -9.5dB

20log (4.0 m/3.0 m)=2.5dB

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12344074H

Ise EMC Lab.

No.4

June 11, 2018

22 deg. C/71 %RH

Takafumi Noguchi

(1 GHz -10 GHz)

Tx, Hopping Off, DHS 2480 MHz

Horizontal

% Agilent

Restricted-band band-edge Plot
R T

FAtten 10 dB

*EmiPk
Log
10
dB/

sLafv

V1 52
V3 FC

£(f)
FTun
Swp

Ref 32‘641 dEwV

sRes BH (CISPI

Center 2.483 58 GHz

Span 58 MHz

Ry 1 MHz sYBH 3 MHz Sweep 1.84 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

5 Agilent
Ref 87.8 dEpV

Restricted-band band-edge Plot
R T

Atten 18 dB

sEmiPk
Log

1@
dB/

sLgRy

V1 52
V3 FC

£(fx
FTun
Swp

*Res BH (CISPI

Center 2.483 58 GHz

Span 58 MHz

R) 1 MHz #BH 3 MHz Sweep 1.84 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

* Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Radiated Spurious Emission

Report No. 12344074H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.4 No.4 No.4
Date June 11, 2018 June 11,2018 (Night)  June 12, 2018 (Night)
Temperature / Humidity 22deg.C/71%RH  23deg.C/69%RH  21deg. C/57 % RH
Engineer Takafumi Noguchi Takumi Shimada Takumi Shimada
(1 GHz -10 GHz) (Above 10 GHz) (Below 1 GHz)

Mode Tx, Hopping Off, 3DHS5 2402 MHz

Polarity | Frequency | Detector | Reading | Ant.Fac. Loss Gain Duty Factor Result Limit Margin Remark

[MHz] [dBuV] | [dB/m] | [dB] [dB] [dB] [dBuV/m] | [dBuV/m] | [dB]

Hori 176.000 [QP 30.5 162 8.9 32,0 - 23.6 435 19.9

Hori 208.000 |QP 40.2 115 9.2 32,0 - 28.9 435 14.6

Hori 224.000 |QP 40.1 11.6 9.3 32,0 - 29.0 46.0 17.0

Hori 232.000 |QP 403 1.7 9.4 32,0 - 29.4 46.0 16.6

Hori 240.000 [QP 425 1.7 9.5 32,0 - 317 46.0 143

Hori 264.000 |QP 37.6 12.3 9.7 32.0 - 27.6 46.0 18.4

Hori 2390.000 [PK 417 27.4 5.9 32.1 - 429 73.9 31.0

Hori 4804.000 [PK 40.4 317 8.1 313 - 48.9 73.9 25.0 |Floor noise

Hori 7206.000 [PK 45.9 36.4 9.5 324 - 59.4 73.9 14.5

Hori 9608.000 |PK 43.4 38.0 10.2 32.6 - 59.0 73.9 14.9 | Floor noise

Hori 2390.000 [AV 29.8 27.4 5.9 32.1 - 31.0 53.9 22.9

Hori 4804.000 [AV 287 317 8.1 313 - 37.2 53.9 16.7 | Floor noise

Hori 7206.000 |AV 355 36.4 9.5 324 - 49.0 53.9 4.9

Hori 9608.000 | AV 317 38.0 102 32.6 - 473 53.9 6.6 | Floor noise

Vert 176.000 |QP 29.4 16.2 8.9 32,0 - 225 435 21.0

Vert 208.000 [QP 38.5 115 9.2 32,0 - 27.2 435 163

Vert 224.000 [QP 36.7 11.6 9.3 32,0 - 25.6 46.0 20.4

Vert 232.000 |QP 40.5 117 9.4 32,0 - 29.6 46.0 16.4

Vert 240.000 |QP 43.0 1.7 9.5 32,0 - 322 46.0 13.8

Vert 264.000 [QP 38.5 12.3 9.7 32.0 - 28.5 46.0 17.5

Vert 2390.000 [PK 418 27.4 5.9 32.1 - 43.0 73.9 30.9

Vert 4804.000 [PK 40.8 317 8.1 313 - 493 73.9 24.6 |Floor noise

Vert 7206.000 [PK 473 36.4 9.5 324 - 60.8 73.9 13.1

Vert 9608.000 |PK 43.8 38.0 102 32.6 - 59.4 73.9 14.5 | Floor noise

Vert 2390.000 [AV 29.5 27.4 5.9 321 - 30.7 53.9 23.2

Vert 4804.000 [AV 28.8 317 8.1 313 - 37.3 53.9 16.6 | Floor noise

Vert 7206.000 |AV 36.8 364 9.5 32.4 - 50.3 53.9 3.6

Vert 9608.000 | AV 32.0 38.0 102 32.6 - 47.6 53.9 6.3 |Floor noise

Result = Reading + Ant Factor + Loss (Cablet+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amp lifier)

*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

Distance factor:

1 GHz - 10 GHz

10 GHz - 26.5 GHz 20log (1.0 m/3.0 m)= -9.5dB

20log(4.0m/3.0m)=2.5dB

20dBc Data Sheet
Polarity Frequency | Detector [ Reading Ant Loss Gain Result Limit Margin Remark
Factor

[MHz] [dBuV] | [dB/m] [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB]
Hori 2402.000 |PK 89.1 274 59 321 90.3 - -|Carrier
Hori 2400.000 |PK 393 274 5.9 32.1 40.5 70.3 29.8
Vert 2402.000 |PK 81.9 27.4 5.9 32.1 83.1 - -| Carrier
Vert 2400.000 |PK 353 274 5.9 32.1 36.5 63.1 26.6

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amprifier)

Distance factor:

1 GHz - 10 GHz

20log (4.0 m /3.0 m)=2.5dB

*These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12344074H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.4
Date June 11, 2018
Temperature / Humidity 22 deg. C/71 % RH
Engineer Takafumi Noguchi
(1 GHz -10 GHz)
Mode Tx, Hopping Off, 3DHS5 2402 MHz

Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agilent R T o Agilent R T
Mkrl 2.482 B4 GHz
Ref 95.59 dEpV Atten 18 dB Ref 95.59 dEpV Atten 18 dB 9,11 dBpV
sEmiPk wPeak 1
Log * Log ¢
10 ! 1 .. ! 1 10 fl:
dB/ ! 'I dB/ J |
[ [
| | ol |
' 69.1 |
||i dBY Foh
sLgAv 'ﬁill — LaRv / v:
v 8 WY Ty SR TTE RYCATSY TV WRTRGN T e O T -I R UV TURPUN s s -l.
V3 FC | | R A R |\ VU3 FORA bttty ot o A bl s i A o ——— kL T ST
£(fy £(fx
FTun FTun
Swp Swp
Center 2.399 89 GHz Span 58 MHz | Center 2,399 8@ GHz Span 58 MHz
*Res BH (CISPR) 1 MHz *VBH 3 MHz Sweep 104 ms (1201 pts) | eRes BH 108 kHz #VBH 309 kHz Sweep 4.8 ms (1201 prs)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agilent R T % Agilent R T
Mkrl 2.402 84 GHz
Ref 86.36 dBpV ftten 10 dB Ref 86,36 dEpV ftten 10 dB 5188 dBpV
sEmiPk wPeak 1
Log * Log %
10 t 1 A 1 10 #
dB/ a dB/ |
ey |
I
! 11
ll | Ell 9 l 1
i dBpt I
SLgRY [ttty L e s Y O e e II _I"_L"- i LoRy { 1
vl 52 | 5152 et i A TSRS NP SLR FUEON Y TP T SRR N T
V3 FC V3 FC
£ £
FTun FTun
Swp Swp
Center 2.398 89 GHz Span 58 MHz | Center 2,399 88 GHz Span 58 MHz
oRes BH (CISPR) 1 MHz *UEH 3 MHz Sweep 104 ms (1201 pts) | eRes BW 100 khz UEH 300 kHz Sweep 4.6 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

* Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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Report No.
Test place
Semi Anechoic Chamber

Date

Temperature / Humidity

Radiated Spurious Emission

12344074H

Ise EMC Lab.

No.4

June 11, 2018
22 deg. C/71 % RH

No.4
June 11, 2018 (Night)
23 deg. C/ 69 % RH

No.4
June 12, 2018 (Night)
21 deg. C/57 %RH

Engineer Takafumi Noguchi Takumi Shimada Takumi Shimada
(1 GHz -10 GHz) (Above 10 GHz) (Below 1 GHz)
Mode Tx, Hopping Off, 3DHS5 2441 MHz
Polarity | Frequency | Detector | Reading | Ant.Fac. Loss Gain Duty Factor Result Limit Margin Remark
[MHz] [dBuV] [ [dB/m] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]

Hori 176.000 |QP 30.8 16.2 8.9 32.0 - 239 435 19.6

Hori 208.000 |QP 40.1 115 9.2 32.0 - 28.8 435 14.7

Hori 224.000 |QP 40.3 11.6 9.3 32.0 - 29.2 46.0 16.8

Hori 232.000 |QP 40.4 11.7 9.4 32.0 - 29.5 46.0 16.5

Hori 240.000 |QP 42.4 11.7 9.5 32.0 - 31.6 46.0 14.4

Hori 264.000 |QP 374 12.3 9.7 32.0 - 27.4 46.0 18.6

Hori 4882.000 |PK 41.0 319 8.2 31.2 - 49.9 73.9 24.0 [Floor noise
Hori 7323.000 [PK 44.6 36.6 9.5 324 - 583 73.9 15.6

Hori 9764.000 |PK 43.7 38.1 10.2 32.7 - 59.3 73.9 14.6 |Floor noise
Hori 4882.000 |AV 28.8 319 8.2 31.2 - 377 53.9 16.2 |Floor noise
Hori 7323.000 [AV 33.1 36.6 9.5 324 - 46.8 539 7.1

Hori 9764.000 |AV 315 38.1 10.2 32.7 - 47.1 53.9 6.8 |Floor noise
Vert 176.000 |QP 29.9 16.2 8.9 32.0 - 23.0 43.5 20.5

Vert 208.000 [QP 38.4 11.5 9.2 32.0 - 27.1 435 16.4

Vert 224.000 |QP 36.9 11.6 9.3 32.0 - 25.8 46.0 20.2

Vert 232.000 |QP 40.5 11.7 9.4 32.0 - 29.6 46.0 16.4

Vert 240.000 QP 44.1 11.7 9.5 32.0 - 333 46.0 12.7

Vert 264.000 |QP 38.2 12.3 9.7 32.0 - 28.2 46.0 17.8

Vert 4882.000 |PK. 40.8 31.9 8.2 312 - 49.7 73.9 24.2 |Floor noise
Vert 7323.000 [PK 46.2 36.6 9.5 324 - 59.9 73.9 14.0

Vert 9764.000 |PK 43.0 38.1 10.2 32.7 - 58.6 73.9 15.3 |Floor noise
Vert 4882.000 (AV 28.7 31.9 8.2 31.2 - 37.6 53.9 16.3 |Floor noise
Vert 7323.000 |AV 347 36.6 9.5 324 - 48.4 539 55

Vert 9764.000 [AV 31.6 38.1 10.2 32.7 - 47.2 53.9 6.7 |Floor noise

Result = Reading + Ant Factor + Loss (Cablet+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

Distance factor:

1 GHz - 10 GHz

10 GHz - 26.5 GHz 20log (1.0 m/3.0 m)= -9.5 dB

20log (4.0 m /3.0 m)=2.5 dB

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Report No.
Test place
Semi Anechoic Chamber

Date

Temperature / Humidity

Radiated Spurious Emission

12344074H

Ise EMC Lab.

No.4

June 11, 2018
22 deg. C/71 % RH

No.4
June 11, 2018 (Night)
23 deg. C/ 69 % RH

No.4

June 12, 2018 (Night)
21deg. C/57%RH

Engineer Takafumi Noguchi Takumi Shimada Takumi Shimada
(1 GHz -10 GHz) (Above 10 GHz) (Below 1 GHz)
Mode Tx, Hopping Off, 3DHS5 2480 MHz
Polarity | Frequency | Detector | Reading | Ant.Fac. Loss Gain Duty Factor Result Limit Margin Remark
[MHz] [dBuV] [ [dB/m] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]

Hori 176.000 |QP 309 16.2 8.9 32.0 - 24.0 43.5 19.5

Hori 208.000 |QP 40.2 11.5 9.2 32.0 - 28.9 43.5 14.6

Hori 224.000 [QP 40.2 11.6 9.3 32.0 - 29.1 46.0 16.9

Hori 232.000 |QP 40.2 11.7 9.4 32.0 - 293 46.0 16.7

Hori 240.000 |QP 42.6 11.7 9.5 32.0 - 31.8 46.0 14.2

Hori 264.000 |QP 37.3 123 9.7 32.0 - 273 46.0 18.7

Hori 2483.500 [PK 43.0 27.5 5.9 32.0 - 44.4 73.9 29.5

Hori 4960.000 |PK 41.8 322 8.2 31.2 - 51.0 73.9 22.9 |Floor noise
Hori 7440.000 |PK 43.1 36.8 9.5 325 - 56.9 73.9 17.0

Hori 9920.000 |PK 42.9 38.2 10.2 32.8 - 58.5 73.9 15.4 |Floor noise
Hori 2483.500 [AV 30.1 27.5 5.9 32.0 - 315 539 224

Hori 4960.000 |AV 27.5 322 8.2 31.2 - 36.7 53.9 17.2 |Floor noise
Hori 7440.000 [AV 30.3 36.8 9.5 325 - 44.1 539 9.8

Hori 9920.000 |AV 30.0 38.2 10.2 32.8 - 45.6 53.9 8.3 |Floor noise
Vert 176.000 |QP 30.1 16.2 8.9 32.0 - 232 435 203

Vert 208.000 |QP 387 11.5 9.2 32.0 - 274 435 16.1

Vert 224.000 |QP 36.6 11.6 9.3 32.0 - 255 46.0 20.5

Vert 232.000 (QP 40.4 11.7 9.4 32.0 - 29.5 46.0 16.5

Vert 240.000 |QP 443 11.7 9.5 32.0 - 335 46.0 125

Vert 264.000 |QP 38.7 12.3 9.7 32.0 - 28.7 46.0 17.3

Vert 2483.500 [PK 43.0 27.5 5.9 32.0 - 44.4 73.9 29.5

Vert 4960.000 |PK 40.6 322 82 31.2 - 49.8 73.9 24.1 [Floor noise
Vert 7440.000 [PK 452 36.8 9.5 325 - 59.0 739 14.9

Vert 9920.000 |PK 43.4 38.2 10.2 32.8 - 59.0 73.9 14.9 |Floor noise
Vert 2483.500 |AV 29.7 27.5 5.9 32.0 - 31.1 53.9 22.8

Vert 4960.000 AV 29.0 322 8.2 31.2 - 38.2 53.9 15.7 |Floor noise
Vert 7440.000 (AV 334 36.8 9.5 325 - 472 53.9 6.7

Vert 9920.000 [AV 31.4 38.2 10.2 32.8 - 47.0 53.9 6.9 |Floor noise

Result = Reading + Ant Factor + Loss (Cablet+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier)

*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

Distance factor:

1 GHz - 10 GHz

10 GHz - 26.5 GHz 20log (1.0 m/3.0 m)= -9.5dB

20log (4.0 m/3.0 m)=2.5dB

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12344074H

Ise EMC Lab.

No.4

June 11, 2018

22 deg. C/71 %RH

Takafumi Noguchi

(1 GHz -10 GHz)

Tx, Hopping Off, 3DHS5 2480 MHz

Horizontal

Restricted-band band-edge Plot
R T

5 Agilent
Ref 92.64 dBy

v Atten 18 dB

sEmiPk
Log
18
dB/

sLgRy

V1 52
V3 FC

£(Fx
FTun
Swp

*Res BH (CISPI

Center 2.483 58 GHz

Span 58 MHz

R) 1 MHz sUBH 3 MHz Sweep 1.84 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

Restricted-band band-edge Plot

% Agilent

Ref 87.8 dEpV

R T

Atten 10 dB

*EmiPk
Log
18
dB/

sLgfv

W s2b-
V3 FC

£(f)x
FTun
Swp

sRes BH (CISPI

Center 2,483 58 GHz

Span 5@ MHz

R) 1 MHz *VEH 3 MHz Sweep 1,84 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

* Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Radiated Spurious Emission

(Plot data, Worst case)
12344074H
Ise EMC Lab.
No.4 No.4

June 11, 2018

22 deg. C/ 71 %RH
Takafumi Noguchi
(1 GHz -10 GHz)

June 11,2018 (Night)
23 deg. C/69 % RH
Takumi Shimada
(Above 10 GHz)

No.4

June 12,2018 (Night)
21 deg. C/57 % RH
Takumi Shimada
(Below 1 GHz)

Mode Tx, Hopping Off, 3DHS5 2480 MHz
Horizontal

80

70
E 60
2 m
g5 [ n
=
£ - m Al |
5 40 [
E A
=
=2 A
2% s

*
20
10
10 100 1000 10000
Frequency [MHz]
¢ QP B Peak A Average QP Limit = ====- Peak Limit = = = Average Limit
Vertical

80

70
g ||
S 60 L J
-Z [ (N N I R N I I I O N N (U O O ! AN A
5 50 [ L]
5 _, A (A
o [ u
g 40 A
] *
= N A
,E 30 ’:’

*
20
10
10 100 1000 10000
Frequency [MHz]
¢ QP B Peak A Average ———QPLimit ====- Peak Limit = = = Average Limit

*These plots data contains sufficient number to show the trend of characteristic features for EUT.

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124
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Conducted Spurious Emission

Report No. 12344074H

Test place Ise EMC Lab. No.6 Measurement Room / Shielded Room

Date June 4, 2018

Temperature / Humidity 22 deg. C/45%RH

Engineer Ryota Yamanaka

Mode Tx, Hopping Off, DHS

2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent R T ¥ Agilent R T
Mkrl 5318 kHz Mkrl 2.698 MHz
Ref 57 dBpl #Atten 10 dB 17.36 B | Ref 97 dBpv #fitten 10 dB 3291 dBpY
#Peak #Poak
Log Log
10 10
B/ dB/
1
LaA Mgt o ) ) LaA i | ; L { N
ghiv VYWWL'}. RN 'W'MW‘ ghv Y N S | J'v‘!—‘—n- A_n"_ i) Atttk ok I, it iy
5152 5192
Srart 9.00 kHz Stop 150.08 kHz Start 150 kHz Stop 30.0600 MHz
4Res BH 2080 Hz #WBH 628 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz #YBW 27 kHz Sweep 344.8 ms (1201 pts)
Marker Trace Type * Axis Amplitude Marker Trace Type X Axis Anplitude
1 3 Freg 53,18 kHz 17.36 dBul) 1 3y Freq 2,696 MHz 32.91 dBpl

30 MHz - 25 GHz

# Agilent

Ref 187 dBpV

#Atten 10 dB

R

T
Mkrl 2.482 GHz
98.97 dBpV

#Peak

Log
18

dB/

0]

79.8

dBpt
LaAv

4
)3

o, ‘ | s

5159

Start 3

0 MHz

#Res BH 100 kHz

#VEBH 309 kHz

Sweep 2.387 5 (8192 pts)

Stop 25.000 GHz

Markar  Trace Type ¥ iz fimplitude
1 3 Frag 2,482 BHz 98.97 dBul
2 )] Freq 2.322 GHz 49,79 dBpl
3 (&3] Freg 7.286 GHz 51.65 dBpl
4 &3] Frag 9.E68 BHz £2.94 dBpl
UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124
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Conducted Spurious Emission

Report No. 12344074H
Test place Ise EMC Lab. No.6 Measurement Room / Shielded Room
Date June 4, 2018
Temperature / Humidity 22 deg. C/45%RH
Engineer Ryota Yamanaka
Mode Tx, Hopping Off, DHS
2441 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
# Agilent R T ¥ Agilent R T
Mirl 51.18 kHz Mkrl 2090 MHz
Ref 87 dBpY +ftten 10 dB 16.59 dBpY | Ref 97 dBpY #Atten 10 dB 32.93 dBpY
#Peak #Poak
Log Log
10 19
a8/ B/
Lof WWWWW‘WW;V W e B e DR P RSB | T A8 VPN ORGP Y TP [NV
s s \ | ' v 5192
Srart 9.00 kHz Stop 150.08 kHz Start 150 kHz Stop 30.0600 MHz
4Res BH 2080 Hz #WBH 628 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz #YBW 27 kHz Sweep 344.8 ms (1201 pts)
Marker Trace Type ¥ Axiz fimplitude Marker Trace Type H Axiz fimplitude
1 3 Freg 51.18 kHz 1E.89 dBpl 1 3 Freg 2,896 MHz 32.93 dBpl
30 MHz - 25 GHz
# Agilent R T
Mkrl 2.441 GHz
Ref 167 dBpY #fitten 10 dB 59.18 dBpY
#Peak
Log
18
4B/
Dl
79.2
dBpY
Lg:v m ‘ L_ o - P niml gLt -
51 s2] \
Start 30 MHz Stop 25.008 GHz
#Res BH 108 kHz #UBH 300 kHz Sweep 2.387 5 (8192 pts)
Marker  Trace Type ¥ Anis Anplitude
1 (&3] Freg 2.441 GHz 99,18 dBpU
2 (&3] Freq 2.362 GHz 49.68 dBpl
3 (3] Freg 7.322 GHz 49.68 dbpl
4 (&3] Freg 8.7684 GHz £H.88 dBpU
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Conducted Spurious Emission

Mkrl 45.66 kHz

Report No. 12344074H

Test place Ise EMC Lab. No.6 Measurement Room / Shielded Room

Date June 4, 2018

Temperature / Humidity 22 deg. C/45%RH

Engineer Ryota Yamanaka

Mode Tx, Hopping Off, DHS
2480 MHz

9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent R T ¥ Agilent R T

Mkrl 2,098 MHz

Start 38 MHz
#Res BH 100 kHz

#VEBH 309 kHz

Sweep 2.387 5 (8192 pts)

Stop 25.000 GHz

Ref §7 dBpV #Atten 16 dB 18.53 dBpY Ref 97 dBpY #Atten 10 dB 32.62 dBpY
#Peak #Peak
Log Log
18 18
dB/ dB/
1
i
Lty ) iy | P I
Lot wmm o T T Fi Lafu ™™ (R A VAP RO A SO YSPHOOF WREY) Y WY T [
Sl s2 S1 52
Srart 9.00 kHz Stop 150.08 kHz Start 150 kHz Stop 30.0600 MHz
4Res BH 2080 Hz #WBH 628 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz #YBW 27 kHz Sweep 344.8 ms (1201 pts)
Marker  Trace Type H Axis fAnplitude Marker  Trace Type ¥ fixie fnplitude
1 (&3} Freq 45,66 kHz 18.53 dBuU 1 3y Freq 2,898 IMHz 32.62 dByl
30 MHz - 25 GHz
# Agilent R T
Mkrl 2.488 GHz
Ref 187 dBpY #Atten 16 dB 99.44 dBpV
#Peak
Log
18
4B/
DI
79.4
dBpY T R Mo
Lafv L""- Lotsl iy
51 2] \

Markar  Trace Type ¥ iz fimplitude
1 3 Frag 2,480 BHz 99.44 dBpul
2 )] Freq 2.568 GHz 45.85 dBpl
3 (&3] Freg 7.448 GHz 44,33 dbpl
4 &3] Frag 9.920 BHz 48.82 dBpl

UL Japan, Inc.

Ise EMC Lab.

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

Telephone : +81 5
Facsimile

96 24 8999

1 +81 596 24 8124
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Conducted Spurious Emission

Report No. 12344074H
Test place Ise EMC Lab. No.11 Measurement Room
Date June 17, 2018
Temperature / Humidity 23 deg. C/57 % RH
Engineer Takafumi Noguchi
Mode Tx, Hopping Off, 3DHS
2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
¥ Agilent R T ¥ Agilent R T
Mkrl 44.60 kHz Mkrl 2.698 MHz
Ref §7 dBp! #Atten 16 dB 21.89 dBpY Ref 97 dBpY #fRtten 18 dB 32.84 dBpV
#Peak ‘ #Peak
Log Log
18 | 18 -
dB/ DC Coupled dB/ DC Coupled
1 1
i o=
It | | . | .
LaAv LaRy
Ay Y O POV PP I P PR O sl R S TS O I o sl
5192 ' T T 51 52
Start 9.00 kHz Stop 15080 kHZ Start 150 kHz Stop 30,088 MHz
#Res BH 200 Hz #UBH 628 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz #UBH 27 kHz Sweep 344.8 ms (1201 pts)
Marker  Trace Type ¥ fuie Anplitude Marker  Trace Type N finie Auplitude
1 [$:3] Freq 44.E8 kHz 21.89 dBpU 1 &3] Frag 2.698 MHz 32.84 dBul
30 MHz - 25 GHz
¥ Agilent R T
Mkrl 2.482 BHz
Ref 187 dBpV #fAtten 10 dB 96.94 dBpY
#Peak
Log
18
dB/
5
0]}
78.9 o
dBey [ M o
LoRv T 2 .
51 92|
Start 30 MHz Stop 25.0008 GHz
#Res BH 108 kHz #UBH 380 kHz Smeep 2.387 5 (8192 pts)
Marker  Trace Type ¥ faie Amplitude
1 &3] Freq 2,482 BHz 98.94 dBpl
2 (&) Freg 2.322 GHz 38.36 dBpl)
2 (&3] Freg 7.286 GHz 48.18 dBpl)
4 [$:3] Freq 9.E68 BHz 35.55 dBpl
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Conducted Spurious Emission

Report No. 12344074H
Test place Ise EMC Lab. No.11 Measurement Room
Date June 17, 2018
Temperature / Humidity 23 deg. C/57 % RH
Engineer Takafumi Noguchi
Mode Tx, Hopping Off, 3DHS
2441 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
¥ Agilent R T ¥ Agilent R T
Mkrl 44.43 kHz Mkrl 2,099 MHz
Ref 87 dBpY #Atten 10 dB 20.91 dBpY Ref 97 dBpV #Atten 10 dB 32.72 dBpV
#Peak ‘ #Peak
Log Log
10 | 19 |
dB/ DC Coupled dB/ DC Coupled
1. 1
¢ 7
LAy P | M L X
UL e AR O SO YT PR SO T s 0B O P P P PURPO OV PO POV
i LAkl g
S1 82 3182
Start 9.00 kHz Stop 150.00 kHZ Start 150 kHz Stop 30.0600 MHz
#Res BH 200 Hz #YBW 628 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz #YBH 27 kHz Sveep 344.8 ms (1201 pts)
Marker Trace Type H Axis Amplitude Marker Trace Type X Axig Anplitude
1 @ Freg 44.48 kHz 28.81 dBpU 1 @ Freq 2.898 IMHz 32.72 dBull
30 MHz - 25 GHz
¥ Agilent R T
Mkrl 2.441 GHz
Ref 167 dBpY #ftten 10 45 $8.14 dBpV
#Peak
Log 1
18
4B/
ul}
68.1 .
dBpY
Lo L | 7. [ . ﬁ
5182
Start 30 MHz Stop 25.008 GHz
#Res BH 108 kHz #UBH 308 kHz Sweep 2.387 5 (8192 pts)
Marker Trace Type H Azis Amplitude
1 @ Freg 2.441 GHz 88.14 dBpU
2 5] Frag 2.352 GHz 37.99 dBpl
3 &) Freq 7.373 GHz 38.82 dBpU
1 @ Freq 8.764 GHz 33.55 dBpU
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124
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Conducted Spurious Emission

Report No. 12344074H
Test place Ise EMC Lab. No.11 Measurement Room
Date June 17, 2018
Temperature / Humidity 23 deg. C/57 % RH
Engineer Takafumi Noguchi
Mode Tx, Hopping Off, 3DHS
2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
% Agilent R T #  Agilent R T
Mkrl 4460 kHz Mkrl 2.890 MHz
Ref §7 dBpl #Atten 10 dB 21.13 dBpV Ref 97 dBpV #Atten 16 dB 32.62 dBpY
#Peak #Peak
Log Log
10 | 10 |
dB/ DC Coupled dB/ DC Coupled
.
7
Lafts e o I - oo
TRV VTS ) IR T P O P rram I UTN PO Y Alotdhatbaaernces
: PP o W WAL gt et
Sl 52 Sl S2
Start 9.00 kHz Stop 150.06 kHz Start 150 kHz Stop 30.000 MHz
#Res BH 200 Hz #YBH 6260 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz #YBH 27 kHz Sweep 344.8 ms (1201 pts)
Marker Trace Type H Azis Amplitude Marker Trace Type B Axie Amplitude
1 @ Freq 44,68 kHz 21.13 dEWU 1 @ Freq 2898 Mhz 32.52 dEpU
30 MHz - 25 GHz
¥ Agilent R T

Ref 167 dBpY #ftten 10 45

Mkrl 2.480 GHz
§7.89 dBpV

#Peak

Log 1
18

dB/

ul}

67.9 4 4

dBpY

LaAv —r——

51 32| \

Start 38 MHz

#Res BH 100 kHz #YBW 308 kHz

Sweep 2.387 5 (8192 pts)

Stop 25.006 GHz

Marker Trace Type # Axis Amplitude
1 &3] Freg 2,480 BHz B87.89 dBpl
2 3 Freq 2.399 GHz 38.67 dbpl
3 3 Frag 7.448 BHz 37.31 dBpl
4 &3] Freg 9.920 GHz 36.66 dBpl
UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Conducted Emission Band Edge compliance

Report No. 12344074H
Test place Ise EMC Lab. No.6 Measurement Room / Shielded Room
Date June 4, 2018
Temperature / Humidity 22 deg. C/45%RH
Engineer Ryota Yamanaka
Mode Tx DHS5
Hopping On
Low High
a5 Agilent a5 Agilent
Mkr3 2.394 058 GHz Mkr2 2.483 560 GHz
Ref 107 dBpY #Atten 10 dB 52.51 dBpY Ref 107 dBpY #Atten 10 dB 36.53 dBpY
#Peak #Peak ,-h«.
o TR | P
18 18
o8/ Vo ey i
3 )f
Dl [ ™ I, M, £ / DI \w e S ™y
o v v v WA A ol fu A RTARVA RVARVIRN
LgRv LgAv
51 82 51 82
Center 2.398 800 GHz Span 18 MHz Center 2.484 800 GHz Span 18 MHz
#Res BH 188 kHz #WBH 3080 kHz Sweep 1.04 ms (1261 pts) #Res BH 188 kHz #WBH 3080 kHz Sweep 1.04 ms (1261 pts)
Marker  Trace Type X Rxis fnplitude Marker  Trace Type X Rxis fnplitude
1 ) Frag 2.482 188 BHz 5.9 dByl 1 ) Frag 2.488 BS8 BHz 188.18 dBpU
2 3 Freg 2.408 ABA BHz 4918 dBy 2 ) Frag 2.483 588 BHz 36.53 dByl
3 ) Frag 2.394 BS8 BHz 52.51 dByl
Hopping Off
Low High
1 Agilent R T 1 Agilent R T
Mkr2 2.408 089 GHz Mkr2 2.483 560 GHz
Ref 107 dBpY #Atten 10 dB 40.41 dBpY Ref 107 dBpY #Atten 10 dB 34.27 dBpV
#Peak #Peak (_h"
Lag 2% Lag 1
1@ / 1@ \
dB/ dB/
N ]
DI - j DI \«.
§0.3 §0.2
Bl ] Bl i B )
Lafi st eficturpon) st 1] Lofv AT TV NPV PY RS
5182 5182
Center 2.398 000 GHz Span 18 MHz Center 2.484 00 GHz Span 18 MHz
#Res BH 180 kHz #WBH 300 kHz Sweep 1.04 ms (1201 pts) #Res BH 180 kHz #WBH 300 kHz Sweep 1.04 ms (1201 pts)
Marker  Trace Type X fixis Fnplitude Marker  Trace Type X fixis Finplitude
1 [©) Freq 2.402 A5 BHz 168.30 dBpl 1 [©) Freq 2.48 A58 BHz 168.19 dBpl
2 3 Freq 2.408 AR GHz 4841 dByl 2 3 Freq 2.483 500 GHz 34.27 dByll
UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Conducted Emission Band Edge compliance

Report No. 12344074H
Test place Ise EMC Lab. No.11 Measurement Room
Date June 17, 2018
Temperature / Humidity 23 deg. C/57 % RH
Engineer Takafumi Noguchi
Mode Tx 3DHS5
Hopping On
o
Low High
a5 Agilent a5 Agilent
Mkr2 2.408 060 GHz Mkr2 2.483 560 GHz
Ref 107 dBpY #Atten 10 dB 36.63 dBpY Ref 107 dBpY #Atten 10 dB 37.10 dBpY
#Peak #Peak
Log 3 Log
10 Bl | 10 -
4B/ 7 4B/ L,
/ 1
] \
ol ol "
7l.2 0.7 z
B ey ] LAY O S L A By ot S, A AN -
LgRv LgAv
51 82 51 82
Center 2.398 800 GHz Span 18 MHz Center 2.484 800 GHz Span 18 MHz
#Res BH 188 kHz #WBH 3080 kHz Sweep 1.04 ms (1261 pts) #Res BH 188 kHz #WBH 3080 kHz Sweep 1.04 ms (1261 pts)
Marker  Trace Type ¥ Axis Anplitude Marker  Trace Type ¥ Axis Rnplitude
1 @ Freq 2,482 217 BHz 51.19 dByU 1 @ Freq 2,486 B83 BHz 58.73 dByl
2 @ Freq 2,408 BB BHz 36.53 dByl 2 @ Freq 2,483 580 BHz 37.18 dByU
Hopping Off
o
Low High
1 Agilent R T 1 Agilent R T
Mkr2 2.408 089 GHz Mkr2 2.483 560 GHz
Ref 107 dBpY #Atten 10 dB 408.16 dBpY Ref 107 dBpY #Atten 10 dB 37.34 dBpV
#Peak #Peak
Lag 1 Lag L
14 R 14 .
B/ P I B Y o,
! A T
)[F T j \\
1] 1] N
7.2 V2.0 2
dBuY il dBuY o=ty 2
4 A Ww“‘” ' v WWWW
Lgfv LgAw
5182 5182
Center 2.398 000 GHz Span 18 MHz Center 2.484 00 GHz Span 18 MHz
#Res BH 180 kHz #WBH 300 kHz Sweep 1.04 ms (1201 pts) #Res BH 180 kHz #WBH 300 kHz Sweep 1.04 ms (1201 pts)
Marker  Trace Type ¥ fixis Anplitude Marker  Trace Type ¥ fixis Anplitude
1 3 Frea 2,401 892 BHz 1.6 dByll 1 3 Frea 2,486 288 BHz 51.96 dByll
2 3 Freq 2,496 BB GHz 48.16 dByl 2 3 Freq 2,483 580 BHz 37.34 dByll
UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596
Facsimile :+81 596
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APPENDIX 2: Test instruments
Test Instruments
Test Item [LIMS ID [Description IManufacturer IModel Serial ILast (Calibration |Cal Int
Calibration |[Due Date
IDate
RE 141296  [High Pass Filter UL Japan HPF SELECTOR  [002 9/11/2017 9/30/2018 12
3.5-18.0GHz
RE 141545  IDIGITAL HiTESTER _ |HIOKI 3805 51201148 1/9/2018 1/31/2019 12
RE 141412 [Microwave Cable Junkosha MWX221 1305S002R(1m) / [6/14/2018 6/30/2019 12
1405S146(5m)
RE 141581  [MicroWave System IAGILENT 83017A 650 10/6/2017 10/31/2018 12
IAmplifier
RE 141512 |Horn Antenna 1-18GHz _|Schwarzbeck BBHA9120D 254 2/25/2018 2/28/2019 12
RE 141152  |EMI measurement TS TEPTO-DV - - - -
rogram
RE 142227  |Measure KOMELON IKMC-36 - - - -
RE 141562  [Thermo-Hygrometer CUSTOM CTH-180 1501 1/24/2018 1/31/2019 12
RE 142011  |AC4_Semi Anechoic TDK Semi Anechoic DA-10005 10/30/2017  [10/31/2018 12
IChamber(NSA) Chamber 3m
RE, AT 141885  |Spectrum Analyzer IAGILENT E4448A [US44300523 11/14/2017  [11/30/2018  [12
RE 141951  |EMI Test Receiver Rohde & Schwarz [ESR26 101408 1/30/2018 1/31/2019 12
RE 141425  |Biconical Antenna Schwarzbeck BBA9106 1302 11/23/2017  [11/30/2018  [12
RE 141267  |Logperiodic Antenna Schwarzbeck [VUSLPI111B 011B-192 12/10/2017 12/31/2018 12
(200-1000MHz)
RE 148898  |Attenuator KEYSIGHT 8491 A IMY 52462282 10/12/2017  [10/31/2018 12
RE 141397  |Coaxial Cable JUL Japan - - 6/13/2018 6/30/2019 12
RE 141506 |Horn Antenna 15-40GHz |Schwarzbeck BBHA9170 BBHA9170307  [6/29/2017 6/30/2018 12
RE 141583  [Pre Amplifier SONOMA 11/5/1900 260833 2/27/2018 2/28/2019 12
INSTRUMENT
AT 141835  [Power sensor IAGILENT IN1923A IMY 54070004 4/19/2018 4/30/2019 12
AT 141812 |Power Meter IAGILENT 8990B IMY 51000271 4/19/2018 4/30/2019 12
AT 141903 |Spectrum Analyzer IAGILENT [E4440A IMY 46186390 9/20/2017 9/30/2018 12
AT 141156 |Attenuator(10dB) [Weinschel Corp 2 BL1173 11/14/2017  ]11/30/2018 |12
AT 141226  [Microwave Cable Junkosha MMX221- 15025304 3/12/2018 3/31/2019 12
00500DMSDMS
AT 141535 [Thermo-Hygrometer CUSTOM CTH-201 0001 12/21/2017  [12/31/2018  [12
AT 141561  [Thermo-Hygrometer CUSTOM CTH-201 1401 1/24/2018 1/31/2019 12
AT 141328  [Microwave Cable Suhner SUCOFLEX102 28636/2 4/24/2018 4/30/2019 12
1G-40GHz
AT 141361  |Attenuator(10dB) Orient Microwave [BX10-0476-00 - 3/12/2018 3/31/2019 12
1-18GHz
AT 141547 |IDIGITAL HiTESTER _ |HIOKI 3805 60500120 2/7/2018 2/28/2019 12

*Hyphens for Last Calibration Date, Calibration Due Date and Cal Int 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.
All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or
international standards.

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

Test item:

RE: Radiated Emission test
AT: Antenna Terminal Conducted test

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
:+81 596 24 8124

Facsimile




