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SECTION 1: Customer information
Company Name : CASIO COMPUTER CO., LTD.
Address : 2-1, Sakaecho 3 chome, Hamura-shi, Tokyo 205-8555 Japan
Telephone Number : +81-42-579-7282
Contact Person : Hiroaki Suzuki

The information provided from the customer is as follows;

- Applicant, Type of Equipment, Model No., FCC ID on the cover and other relevant pages

- SECTION 1: Customer information

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

- SECTION 4: Operation of E.U.T. 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 (E.U.T.)

2.1 Identification of E.U.T.
Type of Equipment : RF Module
Model No. : WSD-F21
Serial No. : Refer to SECTION 4, SECTION 4.2
Rating : DC 3.8 V (Battery), DC 5.0 V (USB)
Receipt Date of Sample : February 4, 2019
(Information from test lab.)
Country of Mass-production : Japan
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.
2.2 Product Description

Model: WSD-F21 (referred to as the EUT in this report) is an RF Module.

Radio Specification

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

Radio Type : Transceiver
Frequency of Operation : 2412 MHz - 2462 MHz
Modulation : DSSS, OFDM
Antenna type : Inverted L type
Antenna Gain : -6.9 dBi
Clock frequency (Maximum) : 32.768 kHz

Bluetooth (Ver. 4.2 with EDR function
Radio Type : Transceiver
Frequency of Operation : 2402 MHz - 2480 MHz
Modulation : BT: FHSS (GFSK, n/4DQPSK, 8DPSK)

LE: GFSK

Antenna type : Inverted L type
Antenna Gain : -6.9 dBi
Clock frequency (Maximum) : 32.768 kHz

*This test report applies for Bluetooth parts.
**Wireless LAN and Bluetooth and Bluetooth Low Energy do not transmit simultaneously.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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SECTION 3:

Test specification, procedures & results

3.1

Test Specification

Test Specification

FCC Part 15 Subpart C

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

Title 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
3.2 Procedures and results
Item Procedure tification Worst Margin Results Remarks
Conducted FCC: ANSI C63.10-2013 FCC: Section 15.207 22.9dB, (DC 5 V line) . -
: > C lied
Emission 6. Standard test methods 0.58780 MHz, AV, N, )omp 1€
________________________________________________________ a
IC: RSS-Gen 8.8 IC: RSS-Gen 8.8 Tx, DH3, 2480 MHz
Carrier FCC: KDB 558074 DO1 FCC: Section15.247(a)(1) See data. Complied | Conducted
F 15247 Meas Guidance vO310]1, b)
requency IC: - IC: RSS-247 5.1 (b)
Separation
20dB FCC: KDB 558974 DO1 FCC: Secti0n15.247(a)( 1) Complied Conducted
Bandwidth |15.247 Meas Guidance v05r01_ b
andwidt IC: - IC: RSS-247 5.1 (a) )
Numberof  |FCC: KDB 558074 DOI FCC: Section15.247(a)(1)(iii) Complied | Conducted
Hopbi |15.247 Meas Guidance v05r01 )
opping IC: - IC: RSS-247 5.1 (d) ¢
Frequency
Dwell time  |FCC: KDB 558074 DOI 15.247 [FCC: Section] 5.247(a)(1)(Gii) Complied |Conducted
|Meas Guidance vO5r01 d)
IC: - IC: RSS-247 5.1 (d)
Maximum Peak |FCC: KDB 558074 DOI FCC: Section15.247(a)(b)(1) Complied |Conducted
Output P |15.247 Meas Guidance vO5r01 )
utput Power Iy RSS-Gen 6.12 IC: RSS-247 5.4 (b) ¢
Spurious FCC: KDB 558074 D01 FCC: Section15.247(d) 12.7 dB Complied |Conducted/
. 115.247 Meas Guidance v05r01 2483.500 MHz, PK, Vert. / .
Emission & = 76 RS Gen 6.13 1C: RSS-247 5.5 Tx, Hopping Off, DH5 2480 |D/2) Radiated
Band Edge RSS-Gen 8.9 MHz (above 30 MHz)
Compliance RSS-Gen 8.10 *1)
Note: UL Japan, Inc.’s EMI Work Procedures No. 13-EM-W0420 and 13-EM-W0422.
*1) Radiated test was selected over 30 MHz based on section 15.247(d).
a) Refer to APPENDIX 1 (data of Conducted Emission)b) Refer to APPENDIX 1(data of 20dB Bandwidth, 99%Occupied Bandwidth
and Carrier Frequency Separation)
¢) Refer to APPENDIX 1 (data of Number of Hopping Frequency)
d) Refer to APPENDIX 1 (data of Dwell time)
e) Refer to APPENDIX 1 (data of Maximum Peak Output Power)
f) Refer to APPENDIX 1 (data of Conducted Spurious Emission)
g) Refer to APPENDIX 1 (data of Radiated Spurious Emission)
Symbols:
Complied The data of this test item has enough margin, more than the measurement uncertainty.
Complied# The data of this test item meets the limits unless the measurement uncertainty is taken into consideration.

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

FCC Part 15.31 (e)

The RF Module is constantly provided voltage through the regulator regardless of input voltage. Therefore, this EUT
complies with the requirement.

FCC Part 15.203 Antenna requirement

The antenna is not removable from the EUT. Therefore, the equipment complies with the antenna requirement of
Section 15.203.

UL Japan, Inc.
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33 Addition to standard
Item Test Procedure Specification Worst margin Results Remarks
99% Occupied RSS-Gen 6.7 IC: - N/A - Conducted
Bandwidth a)

Note: UL Japan, Inc.’s EMI Work Procedures No. 13-EM-W0420 and 13-EM-W0422.
a) Refer to APPENDIX 1 (data of 20dB Bandwidth, 99%Occupied Bandwidth and Carrier Frequency Separation)

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

34 Uncertainty

EMI

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

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

Item Frequency range Uncertainty (+/-)

No. 1 SAC/SR | No.2 SAC/SR | No. 3 SAC/SR
Conducted emission (AC Mains) LISN 150 kHz-30 MHz 2.9 dB 2.8 dB 2.9 dB
Radiated emission 9 kHz-30 MHz 3.0dB 3.0dB 3.1dB
(Measurement distance: 3 m) 30 MHz-200 MHz 4.6 dB 4.6 dB 4.7 dB
200 MHz-1 GHz 6.0 dB 6.0 dB 6.1 dB
1 GHz-6 GHz 4.8 dB 4.8 dB 4.8 dB
6 GHz-18 GHz 5.4 dB 5.4 dB 5.4 dB
18 GHz-40 GHz 5.6 dB 5.6 dB 5.6 dB
Radiated emission 1 GHz-18 GHz 5.7 dB 5.7 dB 5.7 dB
(Measurement distance: 1 m) 18 GHz-40 GHz 5.9dB 5.9dB 5.9 dB

SAC=Semi-Anechoic Chamber
SR= Shielded Room is applied besides radiated emission

Antenna terminal test Uncertainty (+/-)

Power Measurement above 1 GHz (Average Detector) SPM-06 0.81 dB
Power Measurement above 1 GHz (Peak Detector) SPM-06 1.53 dB
Power Measurement above 1 GHz (Average Detector) SPM-07 0.95 dB
Power Measurement above 1 GHz (Peak Detector) SPM-07 1.21 dB
Power Measurement above 1 GHz (Average Detector) SPM-13 0.90 dB
Power Measurement above 1 GHz (Peak Detector) SPM-13 1.04 dB
Spurious emission (Conducted) below 1GHz 1.8 dB
Spurious emission (Conducted) 1 GHz-3 GHz 1.7 dB
Spurious emission (Conducted) 3 GHz-18 GHz 2.3 dB
Spurious emission (Conducted) 18 GHz-26.5 GHz 2.4 dB
Spurious emission (Conducted) 26.5 GHz-40 GHz 2.4 dB
Bandwidth Measurement 0.61 %
Duty cycle and Time Measurement 0.012 %
UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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35 Test Location

UL Japan, Inc. Shonan EM C Lab.

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

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

A2LA Certificate Number: 1266.03

FCC Test Firm Registration Number: 626366

. IC Registration | Width x Depth x Size of reference ground plane (m) / Maximum
Testsite Number Height (m) horizontal conducting plane measurement
&P distance

No.1 Semi-anechoic |, /5p 206x11.3x7.65  |20.6x11.3 10m

chamber

No.2 Semi-anechoic |5, 206x113x7.65  |20.6x11.3 10m

chamber

No.3 Semi-anechoic |5, 4 12.7x7.7 x5.35 12.7x7.7 5m

chamber

No.4 Semi-anechoic 8.1x5.1x3.55 8.1x5.1 -

chamber

No.1 Shielded room - 6.8 x4.1x2.7 6.8 x4.1 -

No.2 Shielded room - 6.8x4.1x2.7 6.8x4.1 -

No.3 Shielded room - 6.3 x4.7x2.7 6.3x4.7 -

No.4 Shielded room - 44x4.7x%x2.7 4.4x4.7 -

No.5 Shielded room - 7.8x6.4x2.7 7.8x6.4 -

No.6 Shielded room - 7.8x6.4x2.7 7.8x6.4 -

No.8 shielded room - 345x55x%x2.4 3.45x5.5 -

No.l Measurement ) 255x4.1x2.5 ) )

room

3.6 Test data, Test instruments, and Test set up

Refer to APPENDIX.

UL Japan, Inc.
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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
Conducted Emission, Tx (Hopping Off) DHS, 3DHS5 2402 MHz
2441 MHz
2480 MHz
Spurious Emission Tx (Hopping Off) DH5, 3DH5 2402 MHz
(Conducted/Radiated) 2441 MHz
2480 MHz
Carrier Frequency Separation Tx (Hopping On) DHS5, 3DH5 2402 MHz
2441 MHz
2480 MHz
20dB Bandwidth Tx (Hopping Off) DHS, 3DHS 2402 MHz
2441 MHz
2480 MHz
Number of Hopping Frequency Tx (Hopping On) DHS5, 3DH5 -
Dwell time Tx (Hopping On), -
-DH1, DH3, DHS5
-3DH1, 3DH3, 3DH5
Maximum Peak Output Power Tx (Hopping Off) DHS, 2DHS5, 3DHS5 2402 MHz
2441 MHz
2480 MHz
Band Edge Compliance Tx DHS, 3DHS -
(Conducted) -Hopping On
-Hopping Off
99% Occupied Bandwidth Tx DHS, 3DHS5 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
all the test items based on Bluetooth Core specification.
*EUT has the power settings by the software as follows;
Power settings: BDR: Fixed
EDR: Fixed
Software: WSD-F21-radio verl.0
*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.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
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4.2 Configuration and peripherals

*1) It is Open during Conducted Emission test with DC 5.0 V line.

*2) It is Open during Radiated Emission test and Conducted Emission test with DC 3.8 V line.

*3) Radiated emission has been tested with power supply of DC 3.8 V representatively. The RF part is constantly
provided voltage through the regulator and it has been confirmed that the variation of power supply does not affect the
test result.

* 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 | RF Module WSD-F21 ; :‘5‘; géfII?T(I;(?MPUTER SUT

B LCD - . géiS,II?T(];(,)MPUTER i

C | AC Adapter AD-W50100U1 - géiS,ISTIC)(.)MPUTER ]

D | Power Supply(DC) PAN60-10A DE001677 Kikusui _

*4) Used for Antenna Terminal conducted test
*5) Used for Conducted Emission test and Radiated Emission test

List of cables used

No. Name Length (m) Shield Remarks
Cable Connector
1 DC Cable 02+2.0 Unshielded Unshielded -
2 USB Cable 0.4 Shielded Shielded -
3 AC Cable 3.0 Unshielded Unshielded -
4 Signal 0.01 Unshielded Unshielded -
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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SECTION 5: Conducted Emission

Test Procedure and conditions

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 rear of tabletop was located 40 cm to the vertical conducting plane. The rear of EUT, including peripherals
aligned and flushed with rear of tabletop. All other surfaces of tabletop were at least 80cm from any other grounded
conducting surface. EUT was located 80 cm from a Line Impedance Stabilization Network (LISN) / Artificial mains
Network (AMN) and excess AC cable was bundled in center.

For the tests on EUT itself (as a standalone equipment)
Each EUT current-carrying power lead, except the ground (safety) lead, was individually connected through a LISN /
(AMN) to the input power source.

The AC Mains Terminal Continuous disturbance Voltage has been measured with the EUT in a Sheilded room.
The EUT was connected to a LISN (AMN).
An overview sweep with peak detection has been performed.

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

Detector : QP and CISPR AV
Measurement range :0.15 MHz - 30 MHz
Test data : APPENDIX

Test result : Pass

Figure 1: Test Setup

EUT
. .
Attenuator
Test
receiver ] LISN
Ground plane
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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SECTION 6: Radiated Spurious Emission

Test Procedure

[For below 1 GHz]
EUT was placed on a urethane platform of nominal size, 0.5 m by 0.5 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 *1) *2) PK

IF Bandwidth BW 120 kHz RBW: 1 MHz - RBW: 100 kHz
VBW: 3 MHz VBW: 300 kHz

*1) Average Power Measurement was performed based on KDB 558074 D01 15.247 Meas Guidance v05r01.
*2) Measurement with Average detector was not performed. The limit for Average detector is applied to the measurement
value with Peak detector used Duty cycle correction factor (DCCF).

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
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Figure 2: Test Setup

Below 1 GHz
Measuring Antenna
EUT (Loop / Biconical / Logperiodic)
Q __— Auenuator
“ .
Im ;
x : Center of turn table
1 GHz - 13 GHz

Measuring Antenna

EUT ‘\\‘ (Horn)

Spectrum

Analyzer

Test Volume . Im ‘ Arttenuator or Filter

1 : Radius of an outer periphery of EUT

x : Center of turn table

13 GHz - 26.5 GHz

Measuring Antenna
(Horn)

EUT

Spectrum

Analyzer

x : Center of turn rable

Test Distance: 3 m

Distance Factor: 20 x log (3.92m /3.0 m) =2.32dB
* Test Distance: (3 + Test Volume /2) -r=3.92 m

Test Volume : 2.0 m
(Test Volume has been calibrated based on CISPR 16-1-4.)
r=0.08 m

Distance Factor: 20 x log (1.0 m /3.0 m) =-9.54 dB
*Test Distance: 1 m

- The carrier level and noise levels were confirmed at each position of X, Y and Z axes of EUT to see the position of
maximum noise, and the test was made at the position that has the maximum noise.

Frequency Carrier Spurious
Test 30 MHz-1 GHz 1 GHz -13 GHz 13 GHz -18 18 GHz -26.5 GHz
Antenna GHz
Horizontal X Y X X
Vertical Y Y X X

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

Measurement range :30 MHz - 26.5 GHz

Test data : APPENDIX
Test result : Pass

UL Japan, Inc.

Shonan EMC Lab.

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

Telephone : +81 463 50 6400
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SECTION 7: 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 *1)
of RBW
Maximum Peak - - - Auto Peak - Power Meter
Output Power Average (Sensor: 50 MHz
*2) BW)
Carrier Frequency 3 MHz 100 kHz 300 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 10 kHz 30 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

*2) Reference data

*3) In the frequency range below 30 MHz, RBW was narrowed to separate the noise contents.

Then, wide-band noise near the limit was checked separately, however the noise was not detected as shown in the chart.
(9 kHz -150 kHz: RBW =200 Hz, 150 kHz - 30 MHz: RBW =10 kHz)

*1) The measurement was performed with Max Hold since the duty cycle was not 100 %. Peak hold was applied as Worst-case measurement.

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

Test data
Test result

: APPENDIX

: Pass

UL Japan, Inc.

Shonan EMC Lab.

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

Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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APPENDIX 1:

Test data

Conducted Emission
(DC 3.8 V line)

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2019/03/07

Mode : Tx DH5_2480 MHz
Power 1 AC 120 V / 60 Hz (EUT input: DC 3.8 V)
Temp./Humi. : 22 deg.C/ 40 %RH
Limit :  FCC_Part 15 Subpart C(15.207)
Engineer : Yosuke Ishikawa
80 — Limit(QP)
——— Limit2(AV)
70 ——— N(PK)
— X N@/AY)
o — ——— L1(PK)
~ QX LL(@p/AY)
Except EUT

S
>
g
o
2
§
T
4
T PO TR PR RV k&‘ m'w
0
2 3 5 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
Reading Results Limit Margin
Freg. C.Fac
No. @py AVY QP | AV QP | CAVY | @GP) | <AV) Phase [ Comment
[MHz] (dBuV] | [dBuv] | ([dB] | [dBuV] | [dBuV] | [dBuV] | [dBuV] | [dB] [d3]
1 0.15000|  24.70 220| 1244| 37.14| 1464| 6600 5600 288 41.3 N
2] 018580 24.60 220| 1243| 3703| 14.63| 6422 5422 27.1 39.5) N
3] 027300 2260 120 1245] 3505 1365 61.03] 51.03 259 37.3 N
4] 034770 19.80 090| 1246| 3226| 1336| 59.02| 49.02 26.7 36.6 N
5| 052780 1560 040| 1247| 2807| 1287| 5600 4600 279 331 N
6] 067250 1220 0.10] 1250 24.70| 12.60| 56,00 4600 31.3 334 N
7] 015000 24.60 220 1244 4 164 66.00]  56.00 289] 413 U
8| 0.18460[ 2500 230| 1244 64.28(  54.28 268 395 LI
9] 026341 2260 1.10] 1245 61.32| 51.32 262 379 u
10[  0.34740[ 19.70 080| 1246 59.02( 49.02 268 367 U
" 0.52390| 16,50 030] 1247 5600( 46.00 280 332 U
12| 067600 1230 0.10] 1251 5600( 46.00 311 333 U

Calculation:Result[dBuV]=Reading[dBuV]+C.Fac(LISN+Cable+ATT)[dB]
LISN: SLS-02

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Conducted Emission

(DC 3.8 V line)

Test place Shonan EMC Lab. No.3 Shielded room
Report No. 12669312S-A-R1
Date March 7, 2019
Temperature / Humidity 22 deg. C/40 % RH
Engineer Yosuke Ishikawa
Mode Tx, Hopping Off, DHS
2402 MHz
—
\
% - \,, 7 - — 1 — 1 T
: T e
2441 MHz
— R
\
g m\\ ] - 1 1 T
Sy
WM‘W* il " ‘“‘MWW
2480 MHz
=ty
\
3 M\\ - 1 1 1
Lt dipybig h ‘l“w‘ ‘:W
Y scale [dBuV] Chart — N — L
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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Conducted Emission
(DC 3.8 V line)

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room

Date : 2019/03/07

Mode : Tx 3DH5 2480 MHz
Power 1 AC 120 V / 60 Hz (EUT input: DC 3.8 V)
Temp./Humi. : 22 deg.C/ 40 %RH
Limit :  FCC_Part 15 Subpart C(15.207)
Engineer : Yosuke Ishikawa
80 — Limit(QP)
——— Limit2(AV)
70 ——— N(PK)
— QX N(QP/AV)
60 ~ — L1 (PK)
QX LL@p/AY)
Except EUT
N 50
3 e | N N N P O ) I I A |
g ™~
& 40 .
8 (P MW\_{:\
s ZP T
4 30 ?
" ﬁ\) ? e nnwm‘hw it
I SR 3
0
2 3 5 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
Reading Results Limit Margin
Freg. C.Fac
No. QP | AV QP | <AV | <GP | <AVY | <GP> | <AV) | Phase | Comment
[MHz] [dBuv] | [dBuV] [dB] | (dBuV] | [dBuV] | [dBuV] | [dBuV] | (dB] [d3]
1 0.15000|  24.50 220 1244 3694 1464 6600| 56.00 290 41.3 N
2 0.18570] 26.20 230 1243| 37.63] 14.73| 64.23| 5423 26.6 39.5 N
3 0.256470|  21.20 1.50[ 1244 3364 1394 61.60| 51.60 279 37.6 N
4] 0.34940| 19.70 120 1246| 3216 1366 5898 4898 268 363 N
5 0.562439 13.80 060 1247 2627 1307 56.00| 46.00 29.7 32.9 N
6| 0.64110] 1330 020 1250| 2680 1270 56.00| 46.00 302 333 N
7 0.15000|  24.60 230 1244 14.74 6600  56.00 289 41.2 L1
8 0.18670] 2610 2301 1243 - 64.18| 5418 26.6 39.4] ]
9 0.25140] 21.30 1.60[  12.44 617 51.71 279 37.6 L1
10 0.34980 19.60 1.00[ 1246 58.97| 4897 269 355 ]
1] 052059| 1370 050[ 1247 56.00| 46.00 298] 330 U
12 0.64120 1320 020 12.50 56.00| 46.00 30.3 333 ]

Calculation:Result[dBuV]=Reading[dBuV]+C.Fac(LISN+Cable+ATT)[dB]
LISN: SLS-02

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Conducted Emission
(DC 3.8 V line)

Test place Shonan EMC Lab. No.3 Shielded room
Report No. 12669312S-A-R1
Date March 7, 2019
Temperature / Humidity 22 deg. C/40 % RH
Engineer Yosuke Ishikawa
Mode Tx, Hopping Off, 3-DHS5
2402 MHz
—
\
% m\ 1 - 1 1 1
N
4 A A e ! WJ W‘*“"‘W
2441 MHz
— R
\
% M\v\ - - 1 — 1 1
i
2480 MHz
=ty
\
% m\\\ 1 1 1 T
f o
el LA W“WJMMMMW%
Chart — N — L

Y scale [dBuV]

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Conducted Emission
(DC 5.0 V line)

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room

Date : 2019/03/08

Mode : Tx DH5 2480 MHz
Power : DC 5V (AC adapter input: AC 120 V / 60 Hz)
Temp./Humi. : 22 deg.C/ 40 %RH
Limit :  FCC_Part 15 Subpart C(15.207)
Engineer : Yosuke Ishikawa
80 — Limit(QP)
——— Limit2(AV)
70 ——— N(PK)
— PX N@/AY)
60 —~ ——— L1(PK)
(O QER L)
Except EUT
= 50
3
H N O ) S
P
g
K
g

2 3 5 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
Reading Results Limit Margin
v T T [ an | Y [Tom [ aw | <am [ v [ <@ [ AV | Prase | Comment
TWHz]_| (Bl | [0l | [dB) | [cBu] | [oBuv] | [aBuv] | [cBuvl | (8] | [dB)
1| orso00| teso|  rso| 24| 2894] 1a7a| ssoo| seco| sro| 422 N
of orssa0| 1870|370 1245| 15| 1615 esss| ssss|  sa4| 04| N
3| o1s200| 1720  ag0| 1244 2964| 1634 e4ss| sa35| 47| sso| N
a| ossrso| 17.70| 1060| 1249| a010| 2300| se00| 4600| 288 229 N
s| 107440 6g0| nio| 1253| 1933 1263 se00| 4600| 66| 323 N
of 2420929 1730|600 1347| 2077 1947| eooo| s000| 202 s08| N
9| 015000 1650| 150|124 o 1aoa| eeoo| seoo| a70| a0 U
8| otets0| 1920]  at0| 1245 0539| 5539| 337| ass| U
o| o1ge90| 17.10|  3s0| 1243 17| sa17| 34| 379 U
10| o0ss8700| 1700 1030| 1249 500| 4600| 268|232 U
1| to7ss0| 70| 180 1283 500 4600| 363|  s21| LU
12| 2420280 1520 550 1347 c000| s000| 313 30| U

Calculation:Result[dBuV]=Reading[dBuV]+C.Fac(LISN+Cable+ATT)[dB]
LISN: SLS-02

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Test place
Report No.

Date

Conducted Emission
(DC 5.0 V line)
Shonan EMC Lab. No.3 Shielded room
12669312S-A-R1
March 8, 2019

Temperature / Humidity 22 deg. C/40 % RH

Engineer Yosuke Ishikawa
Mode Tx, Hopping Off, DHS
2402 MHz
—
-
e A Ao
R Nt gy Rt MWM
2441 MHz
— R
\
IRATY i A
IATATYS | ] \‘_\« W
R L i YR EAR YA ——
2480 MHz
=ty
\
g V\/\V v — f/ | %
AL WWWWWWW
u‘s [ PEAK DATA ] : : ’ r?qjeﬂcv! 1 : : ’ * * 0
Chart — N — L

Y scale [dBuV]

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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Conducted Emission

(DC 5.0 V line)

DATA OF CONDUCTED EMISSION TEST

Limit :  FCC_Part 15 Subpart C(15.207)

Mode

Power
Temp./Humi.

Engineer

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room

Date : 2019/03/08

: Tx 3DH5_2480 MHz

: DC 5V (AC adapter input: AC 120 V / 60 Hz)
: 22 deg.C/ 40 %RH

: Yosuke Ishikawa

8 —— Limiti(QP)
— Limit2(AV)
70 —— N(PK)
— QX N(QP/AV)
60 ~ — L1(PK)
QX LL@p/AY)
Except EUT
= 50
>
g N N O B S [
% 40
S P
3
g 30 @@\y é
i ) | ,
20 X V[ W WW
10
0
2 3 5 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
Reading Results Limit Margin
Freg. C.Fac
No. @p) AV @P) | AVY | @Py | CAVD | @P) | CAV) | Phase [ Comment
[MHz] (dBuV] | [dBuv] | ([dB] | [dBuV] | [dBuV] | [dBuV] | [dBuV] | [dB] [d3]
1] 015000 1660 1.60| 1244|2904 1404 66.00| 56.00 36.9 41.9 N
2] 0.16400[ 1830 320| 1245 3075 15.65| 6526| 5626 345 39.6 N
3] 0.18410[ 19.00 320 1244 3144 1564| 6430 5430 328 38.6 N
4 059200 1820 10.50| 1249 3069 2299 56.00| 46.00 253 230 N
5 1.08347 9.00 150 1253| 2153 1403 56.00| 46.00 344 31.9 N
6| 24.23018  17.70 630| 1347|3117 1997 60.00| 50.00 288 30.2 N
7] 0.15000[ 1650 150 1244|2894 1394 66.00| 5600 370 4200 U
8| 016510 1870 330 1246 6620 55.20 340 394 LI
9] 0.18640[ 17.20 300] 1243 6420(  54.20 345 387 U
10[ 059060 17.00| 1020 1249 5600( 46.00 26.5 233 U
" 1.06400 8.80 120 1253 5600( 46.00 34.6 322 U
12| 2422679 1430 560 1347 6000( 50.00 32.2 309 U

Calculation:Result[dBuV]=Reading[dBuV]+C.Fac(LISN+Cable+ATT)[dB]

LISN: SLS-02

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Conducted Emission

(DC 5.0 V line)
Test place Shonan EMC Lab. No.3 Shielded room
Report No. 12669312S-A-R1
Date March 8, 2019
Temperature / Humidity 22 deg. C/40 % RH
Engineer Yosuke Ishikawa
Mode Tx, Hopping Off, 3-DHS5
2402 MHz
im::m
\
i v M
e, A
e T R VAT Y
2441 MHz
itmié%
\
V] W
7 v nping o A A s
2480 MHz
=ty
\
\R's ‘/\
NP Al
0 D P s P A
Y scale [dBuV] Chart — N — L

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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20dB Bandwidth, 99% Occupied Bandwidth and Carrier Frequency Separation

Report No. 12669312S-A-R1

Test place Shonan EMC Lab. No.5 Shielded Room

Date February 20, 2019

Temperature / Humidity 23 deg. C/38 % RH

Engineer Kazuya Noda

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]

DHS5 2402.0 1.027 927.5671 1.000 >=(.685
DHS5 2441.0 1.031 934.1967 1.000 >=(.687
DH5 2480.0 1.029 929.6744 1.000 >=().686
DH5 Hopping On - 78649.3 - -
3DHS5 2402.0 1.316 1208.1 1.000 >=(0.878
3DHS 2441.0 1.314 1212.5 1.000 >=0.876
3DHS5 2480.0 1.316 1211.3 1.000 >=0.877
3DH5 Hopping On - 78767.2 - -

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

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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20dB Bandwidth and 99% Occupied Bandwidth

2402 MHz 2402 MHz
% Agilent RL % Agilent RL
Ref 112 dBpV Atten 20 dB Ref 187 dEpV sAtten 18 dB
*Peak *Peak
Log —rt T Log 1 ni e T
10 ! ! | Wl ! 10 =t b
8/ ! ! Lo s dB/ 4 e
L -~ 7 -
1 1 i e + 1 1 A 1 i
O B ma Y. S AR A Wy
LgRv t t 1 t t LgRv t t 1 t t
Ml 52 [ I | Ml 52 I |
Center 2.402 200 @ GHz Span 3 MHz Center 2.402 200 @ GHz Span 3 MHz
wRes BH 30 kHz oVBH 108 kHz Sweep 3.2 ms (1201 prs) sRes BH 30 kHz oVBH 108 kHz Sweep 3.2 ms (1201 prs)
Occupied Bandwidth Occ BM X Pwr 9900 1 Occupied Bandwidth Occ BM X Pwr 9900 1
927.5671 kHz xdp -20.00 dB 1.2081 MHz x dB 2000 dB
Transmit Freq Error  12.464 kHz Transmit Freq Error  7.662 kHz
% dB Bandwidth 1.827 MHz % dB Bandwidth 1.316 MHz
2441 MHz 2441 MHz
= Agilent RL = Agilent RL
Ref 112 dBpV sfitten 20 dB Ref 187 dBpV sfitten 10 dB
*Peak *Peak
Log S Log g T
10 |, ! ! 10 ! L ™ = St
d8/ b o A s | B/ | Y De |
: [ S : + e e v SRt v= e e
—d ! LW S— | ! L
LgRv LaRv
M1 52 ML $2
Center 2,441 900 § GHz Span 3 MHz Center 2.441 980 @ GHz Span 3 MHz
*Res BH 30 kHz oVEH 100 kHz Sweep 3.2 ms (1201 prs) *Res BH 30 kHz oVEH 102 kHz Sweep 3.2 ms (1201 prs)
Occupied Bandwidth Occ BM % Pwr  99.00 % Occupied Bandwidth Oce BM % Pur 9900 %
934.1967 kHz ® dB -20.00 dB 1.2125 MHz ® dB -20.00 dB
Transmit Freq Error 16555 kHz Transmit Freq Error 10999 kHz
% dB Bandwidth 1.831 MHz ) % dB Bandwidth 1.314 MHz .
2480 MHz 2480 MHz
% Agilent RL % Agilent RL
Ref 112 dBpV Htten 20 dB Ref 187 dBpV sArten 10 4B
sPeak sPeak
Log 1 7T T 1 Log T T T
10 ol 1 e I 10 I 1 st & o
o8/ Lo e L o8/ | Y, ¢ e
| Y f 1 1 =N PN | SOUPPNY. N Y f 1 1 =Sy R
RO 4 1 ! e 4 1 !
LgAv LgAv
Ml 52 Ml 52
Center 2,450 908 @ GHz Span 3 MHz Center 2,450 909 @ GHz Span 3 MHz
sRes BH 30 kHz #UBH 198 kHz Sweep 3.2 ms (1261 pts) sRes BH 30 kHz #UBH 198 kHz Sweep 3.2 ms (1261 pts)
Occupied Bandvwidth Occ BM % PWr 9909 % Occupied Bandvwidth Occ BM % PWr 9909 %
929.6744 kHz x dB -20.00 dB 1.2113 MHz x dB -20.00 dB
Transmit Freq Error  21.377 kHz Transmit Freq Error  15.495 kHz
% dB Bandwidth 1,829 MHz % dB BandwWidth 1.316 MHz
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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20dB Bandwidth and 99% Occupied Bandwidth

DHS, Hopping On 3DHS, Hopping On
0 Agilent RL # Aglent RL
R;f 112 dBpV Ftten 26 dB R;[ 187 depV sAtten 18 JB
sPeak *Peak SRPUSEY SPPPESR FUSSS SRS EFST S S p—
Log -° = t ¥ c; Log ]9 t 1 t t : }
10 | f 10 1 |
dB/ > | L e dB/ i | €
A k H o
— | Bt i -‘i__,_,' | | e
Lafv Lafv
Ml 52 Ml 52
Center 2.441 20 GHz Span 198 MHz Center 2.441 28 GHz Span 188 MHz
sRes BH 1 MHz SVBH 3 MHz Sweep 1.04 ms (1201 pts) *Res BH 1 MHz VEH 3 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH % PHr  99.00 7 Occupied Bandwidth Occ BR % Pur  99.00 7
78,6493 MHz xdB 2000 65 78.7672 MHz xdB 20908
Transmit Freq Error  21.298 kHz Transmit Freq Error 39188 kHz
% dB Bandwidth £0.878 MHz % dB Bandwidth #1.112 MHz
UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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Carrier Frequency Separation

sRes BH 108 kHz *VEH 388 kHz Sweep 1.84 ms (1201 prs)

*Res BH 100 kHz

2402 MHz 2402 MHz
Aglent RL Aglent RL
& Mkrl 1,080 & MHz & Mkrl 1,080 & MHz
Ref 112 dBpV *Atten 20 dB 8.22 dB Ref 187 dBplV *Atten 18 dB 0.87 dB
sPeak wPeak
Log * Log
5 4 4 4 4 4 iw 4 4 4 1 5 4 1 a
dB/ | I | PN BN N A rore Y A Pt
+ h LY 1 o + 1 +— 1 1 VPN S T E A z
/ " -
! ! - A ' !
\ d {
v St . f 4

Lgfv ,‘ .\“ ’ Lgfv .
EI | 1 51 52 Il 1
V3 FC V3 FC

AR / AR
£ | ) £(F:
50k |/ 50k
s [ { { ! ! { { Swp { { ! ! { {
Center 2,482 750 @ GHz Span 3 MHz Center 2.402 758 @ GHz Span 3 MHz

WWEH 380 kHz Sweep 184 ms (1201 prs)

#Res BH 106 kHz #VBH 308 kHz

Sweep 184 ms (1261 pts)

*Res BH 109 kHz_

2441 MHz 2441 MHz
3 Agilent RL Agllent RL
a Mkrl 1096 @ MHz & Mkrl 1,000 8 MHz
Ref 112 dBpY #Atten 20 dB 0.12 dB Ref 1087 dBpV sAtten 10 dB -0.03 dB
#Peak *Peak
Log | Log
5 i — s 1% 5
dB/ dB/ YA Y P TR | A
W\(\\ /‘rf'ﬂ"‘"w/v\\ / \ o™y WD NN % v AN - b VN e
J;fj ‘uff S N, |
LaRu \\"ﬂ LoRv |
51 32 S1 %2
Y3 FC V3 FC
AR AA
£CF: £(F): |
50k 250k
Stip Swp T 1
Center 2.441 908 @ GHz Span 3 MHz Center 2.441 208 @ GHz Span 3 MHz
#Res BH 109 kHz #UBH 308 kHz Sweep 1.04 ms (1261 pts) | sRes BH 100 kHz WVEH 380 kHz Sweep 1.84 ms (1201 prs)_
2480 MHz 2480 MHz
% Agilent RL ¥ Agilent RL
a Mkrl 1806 6 MHz a Mkrl 1.680 8 MHz
Ref 112 dBpY #Atten 20 dB -0.14 dB Ref 187 dBpV sfitten 10 dB -9.50 dB
#Peak wPeak
Log Log 18
4B/ fﬂw“ﬂ/\\ I’H“%‘\ ’\ e/ V" , e, = J = T
N . // \\\ A | N
LaAy \\(\[/’ N\F LgAv 1 1 1 1 1
51 52 \\ 51 52
Y3 FC V3 FC
AR AR { | { {
£0F): £ |
>80k 250k
Stip Swp
Center 2.479 250 @ GHz Span 3 MHz Center 2.479 250 8 GHz Span 3 MHz

WUBH 308 kHz Sweep 1.04 ms (1201 prs)_

UL Japan, Inc.
Shonan EMC Lab.

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

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




Test report No.

Page
Issued date
FCCID

: 12669312S-A-R1
: 26 of 59

: March 20, 2019
: BBQ-WSDF21

Number of Hopping Frequency

Report No.

Test place

Date

Temperature / Humidity
Engineer

Mode

12669312S-A-R1

Shonan EMC Lab. No.5 Shielded Room

February 20, 2019
23 deg. C/38 % RH
Kazuya Noda

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.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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Dwell time
Report No. 12669312S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 20, 2019
Temperature / Humidity 23 deg. C/38 % RH
Engineer Kazuya Noda
Mode 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]
DH1 50.2times /  Ssec. X 31.6 sec. = 318 times 0.422 134 400
DH3 26.6times /  Ssec. x 31.6 sec. = 169 times 1.681 284 400
DHS5 19.2times / Ssec. x 31.6 sec. = 122 times 2.927 357 400
3DHI 50.0 times /  Ssec. x 31.6 sec. = 316 times 0.428 135 400
3DH3 244 times /  Ssec. x 31.6 sec. = 155 times 1.679 260 400
3DH5 202 times /  Ssec. x 31.6 sec. = 128 times 2.933 375 400
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]
DHI 50 51 51 50 49 50.2
DH3 29 29 22 26 27 26.6
DHS5 19 20 18 21 18 19.2
3DH1 48 50 51 50 51 50
3DH3 24 23 25 24 26 24.4
3DH5 21 21 20 19 20 20.2

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.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Dwell time
(Representative chart)
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Dwell time
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Maximum Peak Output Power

Report No. 126693125-A-R1

Test place Shonan EMC Lab. No.5 Shiclded Room

Date February 19, 2019

Temperature / Humidity 25 deg. C/51 % RH

Engineer Makoto Hosaka

Mode Tx, Hopping Off

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

DH5 2402.0 227 1.62 9.82 917 | 826 | 2096 | 125 | 11.79 | -690 | 227 | 1.60 | 36.02 | 4000 | 33.75
DH5 2441.0 -1.82 1.64 9.82 9.64 | 920 | 2096 | 125 | 11.32 | 690 | 2.74 | 1.88 | 36.02 | 4000 | 33.28
DH5 2480.0 147 1.65 9.82 10.00 | 10.00 | 2096 | 125 | 10.96 | -6.90 | 3.10 | 2.04 | 36.02 | 4000 | 32.92
2DH5 | 2402.0 3.70 162 982 774 | 594 | 2096 | 125 | 13.22 | 690 | 084 | 121 | 36.02 | 4000 | 35.18
2DH5 | 2441.0 3.52 1.64 9.82 794 | 622 | 2096 | 125 | 13.02 | -6.90 | 1.04 | 1.27 | 36.02 | 4000 | 34.98
2DH5 | 2480.0 3.03 165 9.82 844 | 698 | 2096 | 125 | 1252 | 690 | 154 | 143 | 36.02 | 4000 | 34.48
3DH5 | 2402.0 343 162 .82 801 | 632 | 2096 | 125 | 12.95 | 690 | I.11 129 | 36.02 | 4000 | 3491
3DH5 | 24410 335 1.64 9.82 811 | 647 | 2096 | 125 | 1285 | -690 | 121 132 | 36.02 | 4000 | 3481
3DH5 | 2480.0 2.82 1.65 9.82 865 | 7.33 | 2096 | 125 | 1231 | 690 | 1.75 | 1.50 | 36.02 | 4000 | 3427

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.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Average Qutput Power
(Reference data for RF Exposure)
Report No. 126693125-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 19, 2019
Temperature / Humidity 25 deg. C/51 % RH
Engineer Makoto Hosaka
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]
DHS5 2402.0 -3.60 1.62 9.82 7.84 6.08 1.09 8.93 7.82
DHS5 2441.0 -3.30 1.64 9.82 8.16 6.55 1.09 9.25 8.41
DHS5 2480.0 -3.19 1.65 9.82 8.28 6.73 1.09 9.37 8.65
2DH5 2402.0 -1.57 1.62 9.82 3.87 2.44 1.09 4.96 3.13
2DH5 2441.0 -7.37 1.64 9.82 4.09 2.56 1.09 5.18 3.30
2DHS5 2480.0 -6.72 1.65 9.82 4.75 2.99 1.09 5.84 3.84
3DHS5 2402.0 -7.55 1.62 9.82 3.89 2.45 1.09 4.98 3.15
3DHS 2441.0 -7.34 1.64 9.82 4.12 2.58 1.09 5.21 3.32
3DHS 2480.0 -6.65 1.65 9.82 4.82 3.03 1.09 591 3.90

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.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
1 +81 463 50 6401
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Burst Rate Confirmation

Report No. 126693125-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 20, 2019
Temperature / Humidity 23 deg. C/38 % RH
Engineer Kazuya Noda
Mode Tx, Hopping Off
DHS5
Tx on / (Tx on + Tx off) = 0.778
Tx on / (Tx on + Tx off) * 100 = 77.8 %
Duty factor =10 * log (3.75/2.918) = 1.09 dB
o Agient R T
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Tx on / (Tx on + Tx off) * 100 = 77.8 % Tx on / (Tx on + Tx off) * 100 = 77.8 %
Duty factor =10 * log (3.751/2.919) = 1.09 dB Duty factor = 10 * log (3.751/2.919) = 1.09 dB
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Duty cycle correction factor

Report No. 12669312S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 20, 2019
Temperature / Humidity 23 deg. C/38 % RH
Engineer Kazuya Noda
Mode Tx, Hopping On
Tx On time 2927 ms Tx On time 2.933 ms
DCCF =20 * log (2.927 *2/100) = 24.65 dB DCCF =20 * log (2.933 *2/100) = 24.63 dB
“ Agilent RL “ Aglent RL
a Mkrl 2,927 ms & Mkrl 2933 ms
Ref @ dBm sHtten 18 dB -6.36 dB Ref @ dBm sAtten 18 dB -2.18 dB
*Peak *Paak
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A hopping channel might be occupied 2 times within 100 ms on minimum hopping mode (AFH). Therefore Tx On

time was multiplied by 2.

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Radiated Spurious Emission

Report No. 12669312S-A-R1

Test place Shonan EMC Lab.

Semi Anechoic Chamber No.1 No.3 No.2

Date February 20, 2019 February 23,2019 February 25, 2019

Temperature / Humidity 25 deg. C/30 % RH 22 deg. C/30 % RH 25 deg. C/34 % RH

Engineer Yosuke Ishikawa Kenichi Adachi Kazutaka Takeyama

(30 MHz -1 GHz) (1 GHz -13 GHz) (13 GHz - 26.5 GHz)
Mode Tx, Hopping Off, DHS 2402 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 32.268|QP 24.50 17.72 7.07 31.84 0.00 17.45 40.00 22,5 151 97
Hori. 185.734{QP 24.30 16.34 8.97 31.77 0.00 17.84 43.50 25.6 255 355
Hori. 364.625|QP 25.70 15.08 7.31 31.79 0.00 16.30 46.00 29.7 155 290
Hori. 611.611|QP 23.80 19.59 8.37 32.02 0.00 19.74 46.00 26.2 150 288
Hori. 916.408|QP 23.80 22.12 9.72 31.24 0.00 24.40 46.00 21.6 173 151
Hori. 2390.000|PK 47.46 27.86 14.79 41.59 2.32 50.84 73.90 23.0 247 20
Hori. 4804.000|PK 58.40 31.43 7.42 42.88 2.32 56.69 73.90 17.2 106 9
Hori. 7206.000|PK 49.53 36.79 9.18 42.92 2.32 54.90 73.90 19.0 149 186
Hori. 9608.000|PK 48.02 38.51 10.63 43.17 2.32 56.31 73.90 17.5 107 118
Vert. 32.476|QP 23.80 17.67 7.07 31.84 0.00 16.70 40.00 233 100 51
Vert. 67.794|QP 27.70 6.82 7.37 31.82 0.00 10.07 40.00 29.9 100 295
Vert. 189.239(QP 24.00 16.57 8.98 31.77 0.00 17.78 43.50 25.7 100 156
Vert. 348.777|QP 26.60 15.01 7.23 31.77 0.00 17.07 46.00 28.9 100 180
Vert. 907.097|QP 23.30 22.10 9.69 31.31 0.00 23.78 46.00 222 100 259
Vert. 2390.000|PK 47.73 27.86 14.79 41.59 2.32 51.11 73.90 22.7 239 1
Vert. 4804.000|PK 58.08 31.43 7.42 42.88 2.32 56.37 73.90 17.5 176 7
Vert. 7206.000|PK 49.49 36.79 9.18 42.92 2.32 54.86 73.90 19.0 152 180
Vert. 9608.000|PK 48.04 38.51 10.63 43.17 2.32 56.33 73.90 17.5 173 261

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.32dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m)= -9.54 dB

Peak measurement value with Duty cycle correction factor (DCCF)

Polarity Frequency Detector Reading Ant.Fac. Loss Gain DCCF Distance Result Limit Margin |Remark
Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 2390.000|PK 47.46 27.86 14.79 41.59 -24.65 232 26.19 53.90 27.7
Hori. 4804.000|PK 58.40 3143 7.42 42.88 -24.65 232 32.04 53.90 21.9
Hori. 7206.000{PK 49.53 36.79 9.18 42.92 -24.65 2.32 30.25 53.90 23.7
Hori. 9608.000(PK 48.02 38.51 10.63 43.17 -24.65 232 31.66 53.90 222
Vert. 2390.000|PK 47.73 27.86 14.79 41.59 -24.65 232 26.46 53.90 27.4
Vert. 4804.000|PK. 58.08 3143 7.42 42.88 -24.65 232 31.72 53.90 222
Vert. 7206.000{PK 49.49 36.79 9.18 42.92 -24.65 232 30.21 53.90 23.7
Vert. 9608.000{PK 48.04 38.51 10.63 43.17 -24.65 232 31.68 53.90 22.2

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + DCCF + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92 m/3.0 m)= 2.32dB

13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Duty cycle correction factor (DCCF) refer to "Duty cycle correction factor" sheet.

20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin |Remark
[MHz] [dBuV] [dB/m)] [dB] [dB] |Factor [dB]| [dBuV/m] | [dBuV/m] [ [dB]

Hori. 2402.000|PK 95.14 27.86 14.80 41.60 2.32 98.52 - -| Carrier
Hori. 2399.930|PK 42.79 27.86 14.80 41.60 2.32 46.17 78.52 323

Hori. 2400.000|PK. 41.48 27.86 14.80 41.60 2.32 44.86 78.52 33.6

Vert. 2402.000|PK 95.92 27.86 14.80 41.60 232 99.30 - -| Carrier
Vert. 2399.990|PK 4245 27.86 14.80 41.60 2.32 45.83 79.30 334

Vert. 2400.000|PK 41.95 27.86 14.80 41.60 2.32 45.33 79.30 33.9

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m) = 2.32dB

13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Radiated Spurious Emission

(Reference Plot for band-edge)

Report No. 12669312S-A-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date February 23,2019
Temperature / Humidity 22 deg. C/30 % RH
Engineer Kenichi Adachi
(1 GHz -13 GHz)
Mode Tx, Hopping Off, DHS 2402

MHz

Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
- Agilent R T - Agilent R T
Mkrl 2.482 167 GHz
Ref 106 dEpV sAtten 18 dB Ref 186 dBpY Atten 18 dB 94.96 dEpV
oEmiPk wPeak
Log * Log 1
1a 18 o
dB/ dB/
i
ul}
75.8 i
dBpl .I|'
*LaRv LgRv 1L
SRR NN PR ORI (RO N S 5152 A
V3 FCfT o i ! R 1 Wl .
e e e e e e e e o e e e e e e Pkl o sy Aol Al et bt N g ot e
FTun FTun
Snp Snp
Stare 2,319 28 GHz Stop 2,398 09 GHz Start 2,399 909 GHz Stop 2.415 8@8 GHz
#Res BH (CISPRY 1 MHz sYEH 3 MHz Sweep 104 ms (1201 prs) #Res BH 188 kHz o\/EH 308 kHz Sweep 2.4 ms (1201 prs)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
= Aglent R T 5 Agient RT
Mkrl 2.402 167 GHz
Ref 1086 dBpV sftten 18 dB Ref 106 dBpV Atten 18 dB 45.97 dEpV
oEmiPk *Paak
Log ¥ Log :
10 19 o
a8/ a8/
o]
76.8 ]
dBpl i
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| L9 IV PR I I PN SRR S e 51 52 ..'.” b
" e oo rereiny IS S S ' N U e ; ;
e e A - s e et ek s sk el Al k™ r'-‘f' e PN RIPPTIS B R e
o + ¥ : > o> o s P o Bl o ¥ TP (BT
FTun FTun
Swp Sup
Start 2,310 00 GHz Stop 2.390 00 Gz Start 2,390 000 GHz Stop 2.415 009 GHz
sRes BH (CISPR) 1 MHz *UEH 3 MHz Sweep 104 ms (1201 pts) #Res EW 100 kHz SVEH 388 kHz Sweep 2.4 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible
spurious emissions.
Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone :
Facsimile

+81 463 50 6400
+81 463 50 6401
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Radiated Spurious Emission

Report No. 12669312S-A-R1

Test place Shonan EMC Lab.

Semi Anechoic Chamber No.1 No.3 No.2

Date February 20, 2019 February 23,2019 February 25, 2019

Temperature / Humidity 25 deg. C/30 % RH 22 deg. C/30 % RH 25 deg. C/34 % RH

Engineer Yosuke Ishikawa Kenichi Adachi Kazutaka Takeyama

(30 MHz -1 GHz) (1 GHz -13 GHz) (13 GHz - 26.5 GHz)
Mode Tx, Hopping Off, DHS 2441 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 32.429|1QP 23.80 17.68 7.07 31.84 0.00 16.71 40.00 23.2 153 98
Hori. 188.305(QP 24.50 16.54 8.98 31.77 0.00 18.25 43.50 25.2 256 353
Hori. 618.027|QP 23.60 19.66 8.40 32.03 0.00 19.63 46.00 26.3 156 300
Hori. 899.036(QP 23.70 22.03 9.67 31.36 0.00 24.04 46.00 21.9 151 290
Hori. 4882.000|PK 61.30 31.37 7.51 42.89 2.32 59.61 73.90 14.2 104 4
Hori. 7323.000|PK 49.16 37.01 9.29 43.15 2.32 54.63 73.90 19.2 125 114
Hori. 9764.000|PK 47.29 38.92 10.60 43.01 2.32 56.12 73.90 17.7 146 126
Vert. 33.408|QP 23.60 17.34 7.10 31.84 0.00 16.20 40.00 23.8 100 106
Vert. 67.651|1QP 27.80 6.84 7.37 31.82 0.00 10.19 40.00 29.8 100 241
Vert. 194.113|QP 23.80 16.65 9.01 31.77 0.00 17.69 43.50 25.8 100 322
Vert. 619.419|QP 24.10 19.69 8.41 32.03 0.00 20.17 46.00 25.8 152 205
Vert. 672.377|QP 26.20 19.50 8.68 32.05 0.00 22.33 46.00 23.6 148 36
Vert. 879.570(QP 23.50 21.94 9.60 31.45 0.00 23.59 46.00 22.4 100 157
Vert. 4882.000|PK 59.23 31.37 7.51 42.89 2.32 57.54 73.90 16.3 146 65
Vert. 7323.000|PK 49.65 37.01 9.29 43.15 2.32 55.12 73.90 18.7 155 128
Vert. 9764.000|PK 47.47 38.92 10.60 43.01 2.32 56.30 73.90 17.6 143 292

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92 m/3.0 m) = 2.32dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

Peak measurement value with Duty cycle correction factor (DCCF)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain DCCF Distance Result Limit Margin |Remark
Factor
[MHZz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]

Hori. 4882.000|PK 61.30 31.37 7.51 42.89 -24.65 232 34.96 53.90 18.9

Hori. 7323.000{PK 49.16 37.01 9.29 43.15 -24.65 232 29.98 53.90 23.9

Hori. 9764.000(PK 47.29 38.92 10.60 43.01 -24.65 232 3147 53.90 22.4

Vert. 4882.000|PK 59.23 31.37 7.51 42.89 -24.65 2.32 32.89 53.90 21.0

Vert. 7323.000{PK 49.65 37.01 9.29 43.15 -24.65 232 3047 53.90 234

Vert. 9764.000(PK 47.47 38.92 10.60 43.01 -24.65 232 31.65 53.90 223

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + DCCF + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.32dB

13 GHz - 40 GHz : 20log(1.0 m/3.0 m)= -9.54 dB
Duty cycle correction factor (DCCF) refer to "Duty cycle correction factor" sheet.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Radiated Spurious Emission

Report No. 12669312S-A-R1

Test place Shonan EMC Lab.

Semi Anechoic Chamber No.1 No.3 No.2

Date February 20, 2019 February 23,2019 February 25, 2019

Temperature / Humidity 25 deg. C/30 % RH 22 deg. C/30 % RH 25 deg. C/34 % RH

Engineer Yosuke Ishikawa Kenichi Adachi Kazutaka Takeyama

(30 MHz -1 GHz) (1 GHz -13 GHz) (13 GHz - 26.5 GHz)
Mode Tx, Hopping Off, DHS 2480 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 30.477|1QP 24.20 18.40 7.02 31.84 0.00 17.78 40.00 222 153 269
Hori. 181.452(QP 24.10 16.22 8.96 31.77 0.00 17.51 43.50 25.9 251 357
Hori. 636.235(QP 23.80 19.39 8.49 32.05 0.00 19.63 46.00 26.3 152 291
Hori. 906.406|QP 23.80 22.09 9.69 31.31 0.00 2427 46.00 21.7 175 358
Hori. 2483.500|PK 57.19 27.65 14.88 41.62 2.32 60.42 73.90 13.4 145 10
Hori. 2483.947|PK 54.97 27.65 14.88 41.62 2.32 58.20 73.90 15.7 145 10
Hori. 4960.000|PK 61.47 31.54 7.61 4291 2.32 60.03 73.90 13.8 130 9
Hori. 7440.000|PK 49.28 37.10 9.39 43.38 2.32 54.71 73.90 19.1 121 116
Hori. 9920.000|PK 48.84 38.97 10.56 42.84 2.32 57.85 73.90 16.0 150 0
Vert. 30.885|QP 24.00 18.24 7.04 31.84 0.00 17.44 40.00 225 100 222
Vert. 68.823|QP 28.00 6.72 7.43 31.82 0.00 10.33 40.00 29.6 100 215
Vert. 187.751|QP 23.80 16.46 8.98 31.77 0.00 17.47 43.50 26.0 100 357
Vert. 431.985|QP 26.10 16.21 7.62 31.87 0.00 18.06 46.00 279 100 16
Vert. 628.083|QP 23.60 19.55 8.45 32.04 0.00 19.56 46.00 26.4 100 211
Vert. 922.664|QP 23.50 22.09 9.73 31.19 0.00 24.13 46.00 21.8 100 348
Vert. 2483.500|PK 57.93 27.65 14.88 41.62 2.32 61.16 73.90 12.7 147 3
Vert. 2483.969|PK 55.77 27.65 14.88 41.62 2.32 59.00 73.90 14.9 147 3
Vert. 4960.000|PK 61.45 31.54 7.61 4291 2.32 60.01 73.90 13.8 133 66
Vert. 7440.000|PK 50.35 37.10 9.39 43.38 2.32 55.78 73.90 18.1 119 128
Vert. 9920.000|PK 48.37 38.97 10.56 42.84 2.32 57.38 73.90 16.5 150 0

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m) = 2.32dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

Peak measurement value with Duty cycle correction factor (DCCF)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain DCCF Distance Result Limit Margin |Remark
Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 2483.500|PK 57.19 27.65 14.88 41.62 -24.65 232 35.77 53.90 18.1
Hori. 2483.947|PK 54.97 27.65 14.88 41.62 -24.65 232 33.55 53.90 20.4
Hori. 4960.000|PK 61.47 31.54 7.61 42.91 -24.65 232 35.38 53.90 18.5
Hori. 7440.000(PK 49.28 37.10 9.39 43.38 -24.65 232 30.06 53.90 23.8
Hori. 9920.000{PK 48.84 38.97 10.56 42.84 -24.65 2.32 33.20 53.90 20.7
Vert. 2483.500|PK 57.93 27.65 14.88 41.62 -24.65 232 36.51 53.90 174
Vert. 2483.969|PK 55.77 27.65 14.88 41.62 -24.65 232 3435 53.90 19.6
Vert. 4960.000|PK. 61.45 31.54 7.61 42.91 -24.65 232 3536 53.90 18.5
Vert. 7440.000(PK 50.35 37.10 9.39 43.38 -24.65 232 31.13 53.90 22.8
Vert. 9920.000{PK 48.37 38.97 10.56 42.84 -24.65 232 32.73 53.90 21.2

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + DCCF + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m/3.0 m) = 2.32dB

13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Duty cycle correction factor (DCCF) refer to "Duty cycle correction factor" sheet.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12669312S-A-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date February 23,2019
Temperature / Humidity 22 deg. C/30 % RH
Engineer Kenichi Adachi
(1 GHz -13 GHz)
Mode Tx, Hopping Off, DHS 2480 MHz
Horizontal
Restricted-band band-edge Plot
o Agilent R T
Ref 186 dBpV sHtten 18 4B
sEmiPk
Log *
0 l | | | | | | | |
e/
sLaRv
S
o A A 4 b et i b e ] b o]
FTun
Swp
Start 2,483 500 GHz Stop 2.500 009 GHz
sRes BH (CISPR) 1 MHz sVEH 3 MHz Sweep 1.84 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
R T

= Agilent

Ref 186 dBpV *Htten 18 dB
sEmiPk
Log *
10 | ] ] 1 1 | ! | |

dB/

wlgky

V1 52 . THEVTIPM PN
W3 FC

£0fk
FTun
Swp

Start 2,483 500 GHz Stop 2.500 009 GHz
*Res BH (CISPR) 1 MHz *UBH 3 MHz Sweep 1.04 ms (12081 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot
* The measurement was conducted for a sufficiently long enough time to detect any possible
spurious emissions.

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

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Radiated Spurious Emission

Report No. 12669312S-A-R1

Test place Shonan EMC Lab.

Semi Anechoic Chamber No.1 No.3 No.2

Date February 20, 2019 February 23,2019 February 25, 2019

Temperature / Humidity 25 deg. C/30 % RH 22 deg. C/30 % RH 25 deg. C/34 % RH

Engineer Yosuke Ishikawa Kenichi Adachi Kazutaka Takeyama

(30 MHz -1 GHz) (1 GHz -13 GHz) (13 GHz - 26.5 GHz)
Mode Tx, Hopping Off, 3DH5 2402 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 33.183|QP 24.20 17.44 7.09 31.84 0.00 16.89 40.00 23.1 152 229
Hori. 188.477(QP 23.80 16.55 8.98 31.77 0.00 17.56 43.50 25.9 256 359
Hori. 614.744|QP 24.10 19.58 8.38 32.02 0.00 20.04 46.00 25.9 100 84
Hori. 864.498(QP 23.80 21.77 9.53 31.52 0.00 23.58 46.00 22.4 157 12
Hori. 2390.000|PK 47.67 27.86 14.79 41.59 2.32 51.05 73.90 22.8 140 177
Hori. 4804.000|PK 55.29 31.43 7.42 42.88 2.32 53.58 73.90 20.3 131 10
Hori. 7206.000|PK 48.37 36.79 9.18 42.92 2.32 53.74 73.90 20.1 150 0
Hori. 9608.000|PK 48.44 38.51 10.63 43.17 2.32 56.73 73.90 17.1 150 0
Vert. 33.822|QP 23.70 17.14 7.10 31.84 0.00 16.10 40.00 23.9 100 60
Vert. 68.037|QP 28.10 6.79 7.39 31.82 0.00 10.46 40.00 29.5 100 290
Vert. 191.941|QP 24.20 16.51 9.00 31.77 0.00 17.94 43.50 255 100 67
Vert. 277.397|QP 26.60 13.19 6.67 31.76 0.00 14.70 46.00 31.3 100 168
Vert. 608.664|QP 24.10 19.55 8.36 32.01 0.00 20.00 46.00 26.0 132 152
Vert. 896.299|QP 24.00 21.96 9.66 31.38 0.00 24.24 46.00 21.7 100 130
Vert. 2390.000|PK 47.65 27.86 14.79 41.59 2.32 51.03 73.90 22.8 144 114
Vert. 4804.000|PK 54.95 31.43 7.42 42.88 2.32 53.24 73.90 20.6 119 2
Vert. 7206.000|PK 48.17 36.79 9.18 42.92 2.32 53.54 73.90 20.3 150 0
Vert. 9608.000|PK 47.94 38.51 10.63 43.17 2.32 56.23 73.90 17.6 150 0

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.32dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m)= -9.54 dB

Peak measurement value with Duty cycle correction factor (DCCF)

Polarity Frequency Detector Reading Ant.Fac. Loss Gain DCCF Distance Result Limit Margin |Remark
Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 2390.000|PK 47.67 27.86 14.79 41.59 -24.63 232 26.42 53.90 27.5
Hori. 4804.000|PK 55.29 3143 7.42 42.88 -24.63 232 28.95 53.90 25.0
Hori. 7206.000(PK 48.37 36.79 9.18 42.92 -24.63 2.32 29.11 53.90 24.8
Hori. 9608.000(PK 48.44 38.51 10.63 43.17 -24.63 232 32.10 53.90 21.8
Vert. 2390.000|PK 47.65 27.86 14.79 41.59 -24.63 232 26.40 53.90 27.5
Vert. 4804.000|PK. 54.95 3143 7.42 42.88 -24.63 232 28.61 53.90 253
Vert. 7206.000{PK 48.17 36.79 9.18 42.92 -24.63 232 28.91 53.90 25.0
Vert. 9608.000{PK 47.94 38.51 10.63 43.17 -24.63 232 31.60 53.90 223

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + DCCF + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92 m/3.0 m) = 2.32dB

13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Duty cycle correction factor (DCCF) refer to "Duty cycle correction factor" sheet.

20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] |Factor [dB]| [dBuV/m] | [dBuV/m] [ [dB]

Hori. 2402.000|PK 92.20 27.86 14.80 41.60 2.32 95.58 - -| Carrier
Hori. 2399.550|PK 49.59 27.86 14.80 41.60 2.32 52.97 75.58 22.6

Hori. 2400.000|PK. 44.82 27.86 14.80 41.60 2.32 48.20 75.58 273

Vert. 2402.000|PK 90.83 27.86 14.80 41.60 232 94.21 - -| Carrier
Vert. 2399.530|PK 47.81 27.86 14.80 41.60 232 51.19 74.21 23.0

Vert. 2400.000|PK 43.49 27.86 14.80 41.60 2.32 46.87 74.21 273

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m) = 2.32dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401



Test report No.
Page

Issued date
FCCID

: 12669312S-A-R1
: 41 of 59

: March 20, 2019
: BBQ-WSDF21

Report No.
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Semi Anechoic Chamber
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Temperature / Humidity
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Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12669312S-A-R1

Shonan EMC Lab.

No.3

February 23,2019

22 deg. C/30 % RH

Kenichi Adachi

(1 GHz -13 GHz)

Tx, Hopping Off, 3DHS5 2402 MHz

Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
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Ref 106 dBpV #Atten 18 dB Ref 186 dBpV sfeten 19 dB 92.33 dBuV
oEmiPk *Peak
Log * L;ﬂ )
Lo ; [ 1 | |
&8/ a8/ Rl
—1
ol
72.3
dBpi
Loy Lafv I I I Iad AL
v 52 L il 5152 [ TR (™ | Al
3 FC[T T i f Vi FC i ]
£ e ;. : s e it < et ey ik Pt Wi oA Y LA T RPN N P Ay
FTun FTun
Swp Swp
Stare 2,310 89 GHz Stop 2.398 89 GHz Stare 2,399 009 GHz Stop 2.415 @88 GHz
#Res BH (CISPR) 1 MHz #JBH 3 MHz Sweep 104 ms (1201 pes) sRes BH 108 kHz oUBH 308 kHz Sweep 2.4 ms (1281 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
# Agllent R T o Agilent R T
Mikrl 2,482 167 GHz
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Stare 2,310 99 GHz
*Res BH (CISPR) 1 MHz

Stop 2,390 98 GHz
Sweep 184 ms (1201 prs)

Stare 2,399 898 GHz
*Res BH 100 kHz

Stop 2.415 899 GHz

*UBH 3 MHz *UBH 300 kHz Sweep 2.4 ms (1201 prs)

Trace Green : Peak Plot 20dBc Plot

Trace Purple : Average Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible
spurious emissions.
Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
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Test place Shonan EMC Lab.

Semi Anechoic Chamber No.1 No.3 No.2

Date February 20, 2019 February 23, 2019 February 25, 2019

Temperature / Humidity 25 deg. C/30 % RH 22 deg. C/30 % RH 25 deg. C/34 % RH

Engineer Yosuke Ishikawa Kenichi Adachi Kazutaka Takeyama

(30 MHz -1 GHz) (1 GHz -13 GHz) (13 GHz - 26.5 GHz)
Mode Tx, Hopping Off, 3DH5 2441 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 33.062|QP 24.30 17.50 7.08 31.84 0.00 17.04 40.00 22.9 153 359
Hori. 188.591{QP 23.80 16.56 8.98 31.77 0.00 17.57 43.50 25.9 256 26
Hori. 617.621|QP 24.00 19.65 8.40 32.02 0.00 20.03 46.00 25.9 151 307
Hori. 858.864|QP 24.20 21.65 9.51 31.55 0.00 23.81 46.00 22.1 162 67
Hori. 4882.000|PK 59.11 31.37 7.51 42.89 232 57.42 73.90 16.4 100 4
Hori. 7323.000{PK 48.58 37.01 9.29 43.15 2.32 54.05 73.90 19.8 150 0
Hori. 9764.000(PK 47.68 38.92 10.60 43.01 2.32 56.51 73.90 17.3 150 0
Vert. 34.339|1QP 24.00 16.93 7.11 31.84 0.00 16.20 40.00 23.8 100 355
Vert. 68.437|QP 27.80 6.75 7.41 31.82 0.00 10.14 40.00 29.8 100 1
Vert. 180.413(QP 23.60 16.15 8.96 31.77 0.00 16.94 43.50 26.5 100 25
Vert. 356.392(QP 27.00 15.10 7.27 31.78 0.00 17.59 46.00 28.4 100 352
Vert. 614.757|QP 23.60 19.58 8.38 32.02 0.00 19.54 46.00 26.4 133 259
Vert. 868.649|1QP 23.70 21.85 9.55 31.51 0.00 23.59 46.00 22.4 100 16
Vert. 4882.000|PK 5791 31.37 7.51 42.89 2.32 56.22 73.90 17.6 117 1
Vert. 7323.000{PK 48.21 37.01 9.29 43.15 2.32 53.68 73.90 20.2 150 0
Vert. 9764.000{PK 47.62 38.92 10.60 43.01 2.32 56.45 73.90 17.4 150 0
Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92 m/3.0 m)= 2.32dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Peak measurement value with Duty cycle correction factor (DCCF)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain DCCF Distance Result Limit Margin |Remark
Factor
[MHZz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 4882.000|PK 59.11 31.37 7.51 42.89 -24.63 232 32.79 53.90 21.1
Hori. 7323.000{PK 48.58 37.01 9.29 43.15 -24.63 232 29.42 53.90 24.5
Hori. 9764.000(PK 47.68 38.92 10.60 43.01 -24.63 232 31.88 53.90 22.0
Vert. 4882.000|PK 57.91 31.37 7.51 42.89 -24.63 2.32 31.59 53.90 223
Vert. 7323.000{PK 48.21 37.01 9.29 43.15 -24.63 232 29.05 53.90 24.9
Vert. 9764.000(PK 47.62 38.92 10.60 43.01 -24.63 232 31.82 53.90 22.1

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + DCCF + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.32dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Duty cycle correction factor (DCCF) refer to "Duty cycle correction factor" sheet.

UL Japan, Inc.
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Radiated Spurious Emission

Report No. 12669312S-A-R1

Test place Shonan EMC Lab.

Semi Anechoic Chamber No.1 No.3 No.2

Date February 20, 2019 February 23, 2019 February 25, 2019

Temperature / Humidity 25 deg. C/30 % RH 22 deg. C/30 % RH 25 deg. C/34 % RH

Engineer Yosuke Ishikawa Kenichi Adachi Kazutaka Takeyama

(30 MHz -1 GHz) (1 GHz -13 GHz) (13 GHz - 26.5 GHz)
Mode Tx, Hopping Off, 3DH5 2480 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 32.210|QP 24.30 17.74 7.07 31.84 0.00 17.27 40.00 22.7 158 294
Hori. 187.716(QP 24.10 16.45 8.97 31.77 0.00 17.75 43.50 25.7 253 359
Hori. 392.242(QP 26.10 15.50 7.44 31.82 0.00 17.22 46.00 28.7 147 70
Hori. 850.961|QP 24.10 21.50 9.48 31.59 0.00 23.49 46.00 22.5 173 193
Hori. 932.398(QP 23.80 22.08 9.76 31.12 0.00 24.52 46.00 214 182 281
Hori. 2483.500|PK 56.13 27.65 14.88 41.62 2.32 59.36 73.90 14.5 236 0
Hori. 4960.000|PK. 61.19 31.54 7.61 4291 232 59.75 73.90 14.1 106 5
Hori. 7440.000|PK. 49.54 37.10 9.39 43.38 232 54.97 73.90 18.9 136 167
Hori. 9920.000|PK. 48.10 38.97 10.56 42.84 2.32 57.11 73.90 16.7 100 0
Vert. 33.361|QP 24.00 17.36 7.10 31.84 0.00 16.62 40.00 233 100 359
Vert. 68.417|QP 28.10 6.75 7.41 31.82 0.00 10.44 40.00 29.5 100 321
Vert. 193.477(QP 24.20 16.68 9.01 31.77 0.00 18.12 43.50 253 100 172
Vert. 845.886|QP 23.80 2141 9.46 31.62 0.00 23.05 46.00 229 100 216
Vert. 919.433(QP 23.60 22.10 9.72 31.22 0.00 24.20 46.00 21.8 100 88
Vert. 2483.500|PK 55.51 27.65 14.88 41.62 232 58.74 73.90 15.1 227 21
Vert. 4960.000|PK. 60.86 31.54 7.61 4291 2.32 59.42 73.90 14.4 136 2
Vert. 7440.000(PK 48.69 37.10 9.39 43.38 2.32 54.12 73.90 19.7 100 0
Vert. 9920.000|PK. 48.01 38.97 10.56 42.84 232 57.02 73.90 16.8 100 0
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.32dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Peak measurement value with Duty cycle correction factor (DCCF)
Polarity Frequency Detector [ Reading | Ant.Fac. Loss Gain DCCF Distance Result Limit Margin |Remark
Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m]| [dB]
Hori. 2483.500|PK 56.13 27.65 14.88 41.62 -24.63 232 34.73 53.90 19.2
Hori. 4960.000|PK. 61.19 31.54 7.61 4291 -24.63 232 35.12 53.90 18.8
Hori. 7440.000|PK. 49.54 37.10 9.39 43.38 -24.63 232 30.34 53.90 23.6
Hori. 9920.000|PK 48.10 38.97 10.56 42.84 -24.63 232 32.48 53.90 21.4
Vert. 2483.500|PK 55.51 27.65 14.88 41.62 -24.63 2.32 34.11 53.90 19.8
Vert. 4960.000|PK. 60.86 31.54 7.61 4291 -24.63 232 34.79 53.90 19.1
Vert. 7440.000|PK 48.69 37.10 9.39 43.38 -24.63 232 29.49 53.90 24.4
Vert. 9920.000|PK. 48.01 38.97 10.56 42.84 -24.63 2.32 32.39 53.90 21.5

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + DCCF + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.32dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Duty cycle correction factor (DCCF) refer to "Duty cycle correction factor" sheet.

UL Japan, Inc.

Shonan EMC Lab.
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12669312S-A-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date February 23,2019
Temperature / Humidity 22 deg. C/30 % RH
Engineer Kenichi Adachi
(1 GHz -13 GHz)
Mode Tx, Hopping Off, 3DHS5 2480 MHz
Horizontal
Restricted-band band-edge Plot
o Agilent R T
Ref 1086 dBpV sAeten 18 dB
sEmiPk|
Log *
18 T T T T T T T T T
dB/
"LgRv
V3 FCl, f i
e T e e
£0F):
FTun
Swp
Start 2,483 500 GHz Stop 2.500 989 GHz
#Res BH (CISPR) 1 MHz SVEH 3 MHz Sweep 104 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
R T

o Agilent

Ref 186 dBpV sArten 18 4B
sEmiPk
Log &
18 T T T T T T T T T
dB/

sLaRv

vl s2
s Feh,,
e e vy [uwyn T e ro—
FTun
Swp

Start 2.463 508 GHz Stop 2,500 B8 GHz
*Res BH (CISPR) 1 MHz SVEH 3 MHz Sween 104 ms (1261 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot
* The measurement was conducted for a sufficiently long enough time to detect any possible
spurious emissions.

Final result of restricted band edge was shown in tabular data.
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Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity

Radiated Spurious Emission

(Plot data, Worst case)

12669312S-A-R1
Shonan EMC Lab.
No.1

February 20, 2019
25 deg. C/30%RH

No.3
February 23,2019
22 deg. C/30 % RH

No.2
February 25, 2019
25 deg. C/34%RH

Engineer Yosuke Ishikawa Kenichi Adachi Kazutaka Takeyama
(30 MHz -1 GHz) (1 GHz -13 GHz) (13 GHz - 26.5 GHz)

Mode Tx, Hopping Off, DHS 2480 MHz

80

70 -

60 T TTTTI" I EER —%_*_‘_:ﬁ_;—___ _____ = QP Limit
— 250
g i ——PK Limit
= 50 ——— —— e e
=1 | T ——AV Limit
/M
S, 40 [ — T —T 1T — Hori./QP
&= B ¥ b o Hori/PK
Z 30 2 EER LR S R o
I~ G Hori/AV

20 i I % L1 < Vert/QP

a H
Vert./PK
10 T i ] Vert/AV
0
10 100 1000 10000 100000
Frequency [MHz]

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

Report No. 12669312S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 20, 2019
Temperature / Humidity 23 deg. C/38 % RH
Engineer Kazuya Noda
Mode Tx, Hopping Off, DHS
2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
= Agient RL = Agient RL
Ref &7 dBpV sAtten 20 dB Ref 97 dBpV sftten 20 dB
*Peak *Peak
Log Log
18 19
dB/ dB/
1] 1]
835 83.5
dBpV dBpV
LgAv LgRv
$1 82 $1 S2
V3 FC V3 FC
AA| | | | | | AR | | | |
£(F): [ [ | | LT N » ] [ | | )
<50k ‘_l: B I.| ; \ ETun a W\‘I-W‘\-“’Nﬂi'ﬁ'\W\-‘dLﬂ'p‘.'A-?-'N.v“M"\t-"'MJJ\H'»u'.-"-.w-f-wmuw*\ﬁ.l.'
[ e “Wfﬂ“.’%ff*ﬂ"\w}r*ﬂw"I‘hf*“ﬁ.ﬁ".‘i\*rﬂ."i“-‘.if P | v — 1 1 1 | [ [ |
¥ )
Start 9.00 kHz " Stop 150.00 kHz Start 150 kHz Stop 30,000 MHz
*Res EH 200 Hz *VBH 620 Hz Sweep 2.279 5 (1201 pts)_ | sRes BH 10 kHz *VEH 38 kHz Sweep 285.3 ms (1201 prs)_
30 MHz - 25 GHz
= Agilent RL
Mkrl 2.402 GHz
Ref 112 dBpV *Atten 20 dB 183,58 dBpV
*Peak
i
Log o
19 1
dB/
ol
83.5 |
dEpV
LaRAv
$1 82
V3 FC
AA|
£(F): I " JPRTRITY” S e e e ey
FTun bagosde W g L TP ,\,"f"'-‘-’\-,J**\-.'u\)
$wp B | [ I I
Start 39 MHz © Stop 25.000 GHz
#Res EH 108 kHz WWEH 308 kHz Sweep 2,386 s (1201 prs)_
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Conducted Spurious Emission

Report No. 12669312S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 20, 2019
Temperature / Humidity 23 deg. C/38 % RH
Engineer Kazuya Noda
Mode Tx, Hopping Off, DHS
2441 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
= Agient RL 5 Agilent RL
Ref &7 dBpV sAtten 20 dB Ref 97 dBpV sftten 20 dB
wPeak wPeak
us i
dB/ d8/
ol ol
84.2 84.2
dBpY dBpl
Lghv Lgfv
51 §2 51 s2
V3 FC V3 FC
ARl AR
fé;é‘ ~|.L||,,|,..j Ii Loty -” ] [ -r | [ [ [ [ ?‘?21 ""'"‘*"""'-'M"'rh‘-r-'-\%.w:;/.p-.\w.l;a-»,\u..-u_-.-\.m-—...w-.-w.-.uu.».-wa.-.-t.uw.-.,uv,
FETO[ W"-*Fﬁ'-**’ff'r‘t"‘.'Wﬁ’ﬂ*ﬁ-"ﬁ"\%w,v‘fr,,r,-lnfpk Nﬁll-.sr\\fn iy I‘r.:‘!yyf;".'p_mi;\x Swp T T T T T T T T T
Start 9.00 kHz " Stop 150.00 kHz Start 150 kHz Stop 30,000 MHz

*Res BH 200 Hz

*VEH 620 Hz

Sweep 2.279 s (1201 prs)_

*Res EH 18 kHz

sVEH 30 kHz

Sweep 285.3 ms (1201 pts)_

30 MHz - 25 GHz

RL

sHtten 28 JB

Mkrl 2.444 GHz
184.23 dBpV

Ref 112 dEpV

sPeak ]
Log <
18 T
dB/

D
84.2
dBpV
LaRAv
$1 82
V3 FC

£(6

Swp

FTun et ‘-\"‘"u.-?-.-.»"-

.-”W-r"‘_rvu_;r‘..ﬁ,*k;"“

e L S ey g

Start 30 MHz
*Res BN 100 kHz

sVEH 300 kHz

" Stop 25.600 GHz
Sweep 2.386 5 (1201 prs)_

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Conducted Spurious Emission

Report No. 12669312S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 20, 2019
Temperature / Humidity 23 deg. C/38 % RH
Engineer Kazuya Noda
Mode Tx, Hopping Off, DHS
2480 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
o Agilent RL = Agilent RL
Ref 87 dBpV *Htten 20 dB Ref 97 dBpV *Atten 20 dB
sPeak wPeak
Log Log
18 14
dB/ dB/
] D
848 848
dBpV dBpV
LgRv LgAv
s1 %2 s1 52
V3 FC V3 FC
AR - - - - - - B . - AR - - - - . . . + +
£ [ LG ST A ol
§<50k falbh il l N Y . | ETun s Tk T | CRWEENE W VYARESRrAY VETSRPSrIt PR
prr (LA WA Rt | s O O
r v |
Start 9,00 kHz © Stop 150.00 kHz Start 150 kHz Stop 30.000 MHz
sRes BH 208 Hz *VEH 620 Hz Sweep 2.279 5 (1201 prs)_ | eRes BH 18 kHz *VEH 38 kHz Sweep 285.3 ms (1201 prs)_
30 MHz - 25 GHz
= Agilent RL
Mkrl 2.485 GHz
Ref 112 dBpV sHtten 28 JB 184,85 dBpV
sPeak
Log
18
dB/
o
848
dBpV
LaRAv
$1 32
V3 FC
AR A
£k pom J‘-H Iw‘)kﬂﬂﬁﬁ.uw.,l&m._ww‘?rﬂﬂ
FTun ﬁ*,]‘.‘,,-h*"'"‘w»v"‘ s i
Swp 1 [ [ T
Start 39 MHz Stop 25.008 GHz
sRes BH 100 kHz sVEH 388 kHz Sweep 2.386 5 (1201 prs)_
UL Japan, Inc.
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Conducted Spurious Emission

Report No. 12669312S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 20, 2019
Temperature / Humidity 23 deg. C/38 % RH
Engineer Kazuya Noda
Mode Tx, Hopping Off, 3DHS
2402 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
¥ Agilent RL = Agilent RL
Ref 87 dBpV sAtten 28 dB Ref 97 dBpV sHtten 20 dB
sPeak wPeak
o o
1
B/ B/
ol ol
78.3 78.3
dBpV dBpV
LgRv LgAv
st $2 st $2)
V3 FC V3 FC
AR AR
£ I l I | [ | [ [ | DA Ty S| | N A I
£<50k MRyl e . FTu i it I it A S s «
FFT Pl Wk ‘Wf‘f g 'J'!’ﬂ”fﬁllnl-ﬁfﬂr.*’ﬂ'""&W.mmv”-'[ W | o 1 [ [
Start 9.00 kHz © Stop 150.80 kHz Start 158 kHz Stop 30.900 MHz
sRes BH 208 Hz oVBH 628 Hz Sweep 2,279 s (1281 pts)_ #Res BH 18 kHz oVEH 38 kHz Sweep 285.3 ms (1201 pts)

30 MHz - 25 GHz

= Agilent RL

sHtten 28 JB

Mkrl 2.402 GHz
98.35 dBpV

Ref 187 dBpV
sPeak

Log F
18 T
dB/

O
78.3
dBpV
LaRAv

st 52
V3 FC
AR A " Al
Pl e Ze T e S
FTun
Swp

)”'A'“"W""wﬂ--‘\\,fvr'"x“"‘*""'"‘"‘f

Start 30 MHz
*Res BN 100 kHz

sVEH 300 kHz

Sweep 2.386 5 (1201 prs)_

Stop 25.008 GHz

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

Report No. 12669312S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 20, 2019
Temperature / Humidity 23 deg. C/38 % RH
Engineer Kazuya Noda
Mode Tx, Hopping Off, 3DH5
2441 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
¥ Agilent RL = Agilent RL
Ref 87 dBpV sAtten 28 dB Ref 97 dBpV sHtten 20 dB
sPeak wPeak
i i
a8/ 8/
ol ol
77.1 77.1
dBpV dBpV
LgAv LgAv
s1 2 s1 $2
V3 FC 3 FC
fA AR
£ k| I I I T I T T l PG T | 1 I T ] I I |
Pyl O TRYA i . ETu A Mot A A A e st Mkl o v i i
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Start 9,00 kHz © Stop 150.00 kHz Start 150 kHz Stop 30.000 MHz

*Res EH 200 Hz

oVEH 620 Hz Sweep 2,279 s (1281 pts)_ #Res BH 10 kHz oVBH 30 kHz

Sweep 285.3 ms (1201 pts)

30 MHz - 25 GHz

RL

sHtten 28 JB

Mkrl 2.444 GHz
97.18 dBpV

Ref 187 dBuV
sPeak

Log 1
10 ¥
dB/

1

771
dBpV
LaRAv
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V3 FC

FTun
Swp

£ [aha AN P

A b M A |
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Start 30 MHz
*Res BN 100 kHz

sVEH 388 kHz Sweep 2.386 5 (1201 prs)_

Stop 25.008 GHz

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Conducted Spurious Emission

Report No. 12669312S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 20, 2019
Temperature / Humidity 23 deg. C/38 % RH
Engineer Kazuya Noda
Mode Tx, Hopping Off, 3DH5
2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
¥ Agilent RL = Agilent RL
Ref 87 dBpV *Htten 20 dB Ref 97 dBpV *Atten 20 dB
sPeak wPeak
Log Log
10 16
8/ dB/
] ol
793 793
dBpV dBpV
LgAv LgAv
5152 51 §2
V3 FC 3 FC
AR . - AR - - - - . . . + +
£06): IO ST SR S N 1
£5 i ETu ety s M el ot el it st g e U
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Start 9,00 kHz © Stop 150.00 kHz Start 150 kHz Stop 30.000 MHz

*Res EH 200 Hz

*VEBH 620 Hz

Sweep 2,279 s (1281 pts)_ #Res BH 10 kHz oVBH 30 kHz

Sweep 285.3 ms (1201 pts)

30 MHz - 25 GHz

sHtten 28 JB

RL
Mkrl 2.485 GHz
99.36 dBpV

Ref 107 dBpV
sPeak

Log
18
dB/

v
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dBpV

LaRAv
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V3 FC
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Frun [T

Swp
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Mure iy

Start 30 MHz
*Res BN 100 kHz

sVEH 300 kHz

Stop 25.008 GHz
Sweep 2.386 5 (1201 prs)_

UL Japan, Inc.
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Conducted Emission Band Edge compliance

Report No. 12669312S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 20, 2019
Temperature / Humidity 23 deg. C/38 % RH
Engineer Kazuya Noda
Mode Tx DHS5
Hopping On
Low High
 Agilent RL  Agilent RL
Mkr2 2.400 009 GHz Mkr2 2.483 500 GHz
Ref 112 dBp sfitten 20 dB 42.72 dBpV | Ref 112 dBuy sfitten 20 dB 40.56 dBpY
*Peak P *Peak Te
Log + + 1 1 ! .| £ Log == 1 1 1 ! 1 1 X
10 WARN 10 FARN
dB/ . a/ |l |
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$1 %2
Start 2,393 000 GHz
#Res BH 100 kHz

sUBH 300 kHz

Stop 2.403 000 GHz
Sweep 1.04 ms (1201 pts)

S1 82
Start 2,479 000 GHz
#Res BH 100 kHz

sUBH 300 kHz

Stop 2,489 000 GHz
Sweep 1.04 ms (1201 pts)

Markar Trace Typa X fxis Amplitude Marker Trace Type X fis Anplituda
1 D Frag 2,482 167 GHz 10439 dByl D Frag 2,480 175 GHz 104,91 dByl
2 € Frag 2,480 888 GHz 42.72 Byl 2 € Frag 2,483 588 GHz 48.56 Byl
Hopping Off
Low High
5 Aglent RL 5 Aglent RL
Mkr2 2.400 009 GHz Mkr2 2.483 500 GHz
Ref 112 dBpV *Htten 20 dB 41.69 dBpV Ref 112 dBpV sAtten 20 dB 39.40 dBpV
wPeak o wPeak
Log 4 4 4 4 Ty -~ Log i A + 4
18 | ! 4 . 18 et ! 1
dB/ 4 ! 4 . dB/ - A 1 1
D | I I [ D | e |1 1 ]
84.3 84.7 Wl 2
dEpY 1 B N S N e dEpY e T = e |
gy F—F LgRv T —
S1 32 S1 32
Start 2,393 000 GHz Stop 2,403 000 GHz Srare 2,479 009 GHz Stop 2,489 000 GHz
*Res BH 108 kHz *UBH 300 kHz Sweep 1.04 ms (1201 pts) *Res BH 108 kHz *UBH 300 kHz Sweep 1.04 ms (1201 pts)
Marker Trace Type X Axiz Asplitude Marker Trace Type X Axiz Amplitude
1 @ Frag 2,402 175 GHz 184,35 dBuY 1 @ Freg 2,479 175 GHz 104,74 dByl
2 @ Freg 2,409 099 GHz 41.69 dBuY 2 @ Freg 2,483 500 GHz 39.49 dByy
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Shonan EMC Lab.
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Conducted Emission Band Edge compliance

Report No. 12669312S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 20, 2019
Temperature / Humidity 23 deg. C/38 % RH
Engineer Kazuya Noda
Mode Tx 3DHS5
Hopping On
Low High
 Agilent RL  Agilent RL
Mkr2 2.400 009 GHz Mkr2 2.483 500 GHz
Ref 107 dBpV sAtten 20 dB 41.35 dBpV Ref 107 dBpV *Atten 20 dB 37.44 dBpV
wPeak To wPeak 1o
Log + + 1 1 B Log T . + - - -
10 | 10 VA Y
dB/ 1 A dB/ 1 t
o [ - r 7 | o [\ 1 1
ity NN S SN S SN TN S By 1 e
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S

$1 %2
Start 2,393 000 GHz
#Res BH 100 kHz

sUBH 300 kHz

Stop 2.403 000 GHz
Sweep 1.04 ms (1201 pts)

S1 82
Start 2,479 000 GHz
#Res BH 100 kHz

sUBH 300 kHz

Stop 2,489 000 GHz
Sweep 1.04 ms (1201 pts)

*Res BH 108 kHz

*UBH 300 kHz

Sweep 1.04 ms (1201 pts) *Res BH 108 kHz

*UBH 300 kHz

Markar Trace Typa X fxis Anplitude Marker Trace Type X fiis Anplitude
1 3 Frag 2.402 167 GHz 100,84 dBuU 3 Frag 2.480 183 GHz 108,95 dByl
F 3 Fraq 2,480 888 GHz 4135 dByl F 3 Fraq 2,483 588 GHz 37.44 dByl)
Hopping Off
Low High
5 Aglent RL 5 Aglent RL
Mkr2 2.400 009 GHz Mkr2 2.483 500 GHz
Ref 107 dBpV sfAtten 20 4B 38.16 dBpV Ref 107 dBpV sftten 20 dB 37.33 dBpV
sPeak *Peak 154
“0g I I { { I e e e B [N CCI S SR 1 {
18 1 f 18 1
dB/ 1 1 dB/ T T
ol | il | ol | [N | | | | |
796 818 I i 1 N
dBpY fere - dBpY 1 1 i T
Lgfv LaRv
51 52 S1 32
Start 2,393 000 GHz Stop 2,403 000 GHz Srare 2,479 009 GHz Stop 2,489 000 GHz

Sweep 1.04 ms (1201 pts)

Marker Trace Type X Axie Asplitude Marker Trace Type X Axie Asplitude
1 L3 Freg 2,402 967 GHz 99.64 dBul 1 L3 Freg 2.480 175 GHz 101.83 dBul
2 L&) Freg 2,400 000 GHz 38.16 dBul 2 L] Freg 2.483 500 GHz 37.33 dBul
UL Japan, Inc.
9
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APPENDIX 2: Test instruments
Test Instruments (1/2)
Last . . Calibration
Local ID Test L0 Description Manufacturer Model Serial Calibration Calibration Interval
Name ID Due Date
Date (Month)
SATI0-14 | AT 154591 | Attenuator Weinschel Corp. | 54A-10 81595 2018/4/20 | 2019/4/30 12
MWX241- OCT-09.
SCC-G32 | AT 145183 | Coaxial Cable | Junkosha 02000KMSK | 13" 2018/11/25 | 2019/11/30 12
MS
S0OS-09 AT 146318 E}‘éﬂﬁgy A&D AD-5681 4061484 2018/12/5 | 2019/12/31 12
SPM-06 AT 146267 | Power Meter | ANRITSU ML2495A 850009 2018/5/10 | 2019/5/31 12
SPSS-03 AT 146309 | Power sensor | ANRITSU MA2411B 917063 2018/5/10 | 2019/5/31 12
SSA-02 AT 145800 | Spectrum AGILENT E4448A MY482501 2018/3/5 | 2019/3/31 12
Analyzer 06
STS-05 AT 146212 Eitg;;‘t’;r HIOKI 3805-50 80997828 2018/10/16 | 2019/10/31 12
COTS. TEPTO-
SEMLS RE,CE | 170932 | EMI Software | TSJ DV3(RE,CE, | - . . §
ME,PE)
KAT6-04 | RE 144899 | Attenuator Inmet 18N-6dB - 2018/12/25 | 2019/12/31 12
KIM-02 RE,CE | 146432 | Measure TAJIMA GL19-55 - - - -
KIM-09 RE,CE | 145929 | Measure KOMELON KMC-36 - - - -
Spectrum MY461805
KSA-08 RE 145089 AGILENT E4446A 2018/10/7 | 2019/10/31 12
Analyzer 25
Semi-
SAEC- . SAEC-
OLNSA) RE 145597 | Anechoic TDK OLNSA) 1 2018/5/29 | 2019/5/31 12
Chamber
SAEC- Semi- SAEC
03(SVSWR | RE 145566 | Anechoic TDK g 3 2018/7/17 | 2019/7/31 12
03(SVSWR)
) Chamber
SAF-01 RE 145003 | Pre Amplifier | SONOMA 310N 290211 2019/2/5 | 2020/2/29 12
SAF-06 RE 145005 | Pre Amplifier | 100 TPAOL18-36 | 1440491 2019/2/8 | 2020/2/29 12
Corporation
SAT10-05 | RE 145136 OAV“eel“(‘}lIa{t;’)r(ab AGILENT 8493C-010 74864 2018/11/25 | 2019/11/30 12
SAT3-09 RE 144959 | Attenuator JEW 50HF-003N | - 2018/8/23 | 2019/8/31 12
SBA-01 RE 145161 ilnct‘:;lcaal Schwarzbeck BBA9106 91032664 2018/6/5 | 2019/6/30 12
SCC- . Fujikura/Fujikur | 8D2W/12DSF
Coaxial -/0901-
A1/A3/A5/ a/Suhner/Suhner | A/141PE/141
AT/A8/A13/ | RE 144967 g:iﬁ&fF /Suhner/Suhner/ | PE/141PE/14 §619(%Fr) 2018/4/9 | 2019/4/30 12
SRSE-01 0 TOYO 1P clecto
SCC- . Fujikura/Fujikur | 8D2W/12DSF
Coaxial -/0901-
A2/A4/A6/ a/Suhner/Suhner | A/141PE/141
A7/a8/A13/ | RE 144968 (S:alblet&RF /Suhner/Suhner/ | PE/141PE/14 éf’?af) 2018/4/9 1 2019/4/30 12
SRSE-01 clector TOYO 1P clector,
SCC-GO5 RE 145039 | Coaxial Cable | Junkosha g)})zj 102207- ’S‘;R'm'ls' 2019/1/25 2020/1/31 12
SCC-G22 | RE 145180 | Coaxial Cable | Suhner f([)JfOF LEX 1 296199/4 2018/5/11 | 2019/5/31 12
MWX221-
SCC-G41 | RE 151617 | Coaxial Cable | Junkosha 01000NFSN | 16128006 2019/1/25 | 2020/1/31 12
MS/B
Highpass MICRO-
SFL-18 RE 145305 | 80 TRONICS HPMS50111 119 2018/4/20 | 2019/4/30 12
SHA-03 RE 145501 | Horn Antenna | Schwarzbeck BBHA9120D | 9120D-739 2018/7/23 2019/7/31 12
SLA-05 RE 145527 ]:r’f;’gf;;"dlc Schwarzbeck VUSLP9111B | 193 2018/6/5 | 2019/6/30 12
S0S-01 RE 146316 | Humidity A&D AD-5681 4062555 2018/10/25 | 2019/10/31 12
Indicator
S0S-05 RE 146293 E}‘;ﬁﬁgﬁ’ A&D AD-5681 4062518 2018/10/25 | 2019/10/31 12
. Rohde &
STR-07 RE 146209 | Test Receiver | 01"~ ESU26 100484 2018/9/26 | 2019/9/30 12
UL Japan, Inc.
Shonan EMC Lab.
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Test Instruments (2 / 2)
Last . . Calibration
Local ID Test L0 Description Manufacturer Model Serial Calibration Calibration Interval
Name ID Due Date
Date (Month)
Digital
STS-01 RE 145792 | 8 HIOKI 3805-50 80997812 2018/10/16 | 2019/10/31 12
STS-03 RE 146210 Eigz‘t’; HIOKI 3805-50 80997823 2018/10/16 | 2019/10/31 12
SCC-G05 | RE 145039 | Coaxial Cable | Junkosha g)})zj 102207- g;R'3O‘15 | 2019125 | 202001731 12
SCC-G22 | RE 145180 | Coaxial Cable | Suhner f([)JfOF LEX 1 296199/4 2018/5/11 | 2019/5/31 12
MWX221-
SCC-G41 | RE 151617 | Coaxial Cable | Junkosha 01000NFSN | 16128006 2019/1/25 | 2020/1/31 12
MS/B
Highpass MICRO-
SFL-18 RE 145305 | TRONICS HPM50111 119 2018/4/20 | 2019/4/30 12
SHA-03 RE 145501 | Horn Antenna | Schwarzbeck BBHA9120D | 9120D-739 2018/7/23 2019/7/31 12
SLA-05 RE 145527 k‘;}%gf;;"dlc Schwarzbeck VUSLP9111B | 193 2018/6/5 | 2019/6/30 12
S0S-01 RE 146316 | Humidity A&D AD-5681 4062555 2018/10/25 | 2019/10/31 12
Indicator
S0S-05 RE 146293 | Humidity A&D AD-5681 4062518 2018/10/25 | 2019/10/31 12
Indicator
. Rohde &
STR-07 RE 146200 | Test Receiver | (7" = ESU26 100484 2018/9/26 |  2019/9/30 12
STS-01 RE 145792 g;tg;::ér HIOKI 3805-50 80997812 2018/10/16 | 2019/10/31 12
STS-03 RE 146210 Eig;’;r HIOKI 3805-50 80997823 2018/10/16 | 2019/10/31 12
SAT3-13 CE 150923 | Attenuator JEW 50HF-003N 2019/1/25 | 2020/1/31 12
SCC- Coaxial ~/0901-
C9/C10/SR | CE 145036 | Cable&RF Suhner/Suhner/ | RG223U/L4L | o9y pip 2018/4/9 | 2019/4/30 12
TOYO PE/NS4906
SE-03 Selector Selector)
Rohde &
SLS-02 CE 145539 | LISN ENV216 100512 2019/2/20 | 2020/2/29 12
Schwarz
S0S-06 CE 146294 | Humidity A&D AD-5681 4062118 2018/12/5 | 2019/12/31 12
Indicator
STR-08 CE 150463 | Test Receiver gé’}?‘izr‘i‘ ESW44 101581 2018/11/28 | 2019/11/30 12

*Hyphens for Last Calibration Date, Calibration Due 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.

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:
CE: Conducted Emission
RE: Radiated Emission test
AT: Antenna Terminal Conducted test

UL Japan, Inc.
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