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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 3.8V (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 WLAN and Bluetooth Low Energy parts.
**Wireless LAN and Bluetooth and Bluetooth Low Energy do not transmit simultaneously.
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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 Part15 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 Test Procedure Specification Worst margin Results Remarks
23.0dB, (D li
FCC: ANSI C63.10-2013 FCC: Section 15.207 3.0dB, (DC'5 V line)
6. Standard test methods 0.59699 MHz, AV, N, Complied
Conducted Emission [~~~ """ 77T I T T T mm o m o mmmm T Tx, 11g, 2437 MHz a) P -
IC: RSS-Gen 8.8 IC: RSS-Gen 8.8 0.59070 MHz, AV, N,
Tx, BLE, 2440 MHz
FCC: KDB 558074 D01 15.247 FCC: Section ,
i Meas Guidance v05r01 15.247(2)(2) Complied
6dB Bandwidth eas Guidance vUor b) Conducted
wc.- T IC:RSS-24752(a)
‘ FCC: KDB 558074 D01 15.247 FCC: Section c ied
Maximum Pea Meas Guidance v05r01 15.247(b)(3) omplie
OUIPUE POWEE Lo See data. o Conducted
IC: RSS-Gen 6.12 IC: RSS-247 5.4(d)
FCC: KDB 558074 D01 15.247 FCC: Section 15.247(¢) )
Power Density Meas Guidance v05r01 dC)omphed Conducted
IC: - IC: RSS-247 5.2(b)
FCC: KDB 558074 D01 15.247 FCC: Section15.247(d) Conducted
Meas Guidance v05r01
: o 5.1dB . (below 30 MHz)/
i‘;‘;;f;:fg;i“g’d o IC: RSS-247 5.5 9648.000 MHz, AV, Hori. eC)Of‘)nphed# Radiated
& IC: RSS-Gen 6.13 RSS-Gen 8.9 Tx 11b 2412 MHz ’
(above 30 MHz)
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) and KDB 558074 D01 15.247 Meas Guidance v05r01 8.5 and
8.6.

a) Refer to APPENDIX 1 (data of Conducted Emission)

b) Refer to APPENDIX 1 (data of 6 dB Bandwidth and 99 % Occupied Bandwidth)

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

d) Refer to APPENDIX 1 (data of Power Density)

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

f) 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 has its own regulator. 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.
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3.3 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 6 dB Bandwidth and 99 % Occupied Bandwidth)

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 2.9dB 2.8dB 2.9dB
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 5.9 dB 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 2.4dB
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
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3.5 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
Moaxi
. IC Registration | Width x Depth x Size of reference ground plane (m) / um
Testsite Number Height (m) horizontal conducting plane measurement
ep distance
No.1 Semi-anechoic 1, o/, | 206x11.3x7.65  |20.6x11.3 10m
chamber
No-2 Semi-anechoic |, ;1 206x113x7.65  [206x11.3 10 m
chamber
No.3 Semi-anechoic |, ;1 5 12.7x7.7x5.35 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 - 6.8 x4.1x2.7 6.8 x4.1 -
No.3 Shielded room - 6.3x4.7x2.7 6.3x4.7 -
No.4 Shielded room - 44x4.7x2.7 4.4x4.7 -
No.5 Shielded room - 7.8x6.4x2.7 7.8 x6.4 -
No.6 Shielded room - 7.8x6.4x2.7 7.8 x6.4 -
No.8 shielded room - 345x55x%x2.4 3.45x5.5 -
No.l Measurement ) 255 x4.1x2.5 ) )

room

3.6

Refer to APPENDIX.

Test data, Test instruments, and Test set up

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 4: Operation of E.U.T. during testing

4.1 Operating Mode(s)

Test operating mode was determined as follows according to “Section 1 of 6 802.11 a/b/g/n testing - Managing
Complex Regulatory Approvals - ” of TCB Council Workshop October 2009.

Mode Remarks*

IEEE 802.11b (11b) 2 Mbps, PN9

IEEE 802.11g (11g) 9 Mbps, PN9

IEEE 802.11n 20 MHz BW (11n-20) MCS 0, PN9

Bluetooth (BT) Low Energy (LE) Maximum Packet Size, PN9

*The worst condition was determined based on the test result of Maximum Peak Output Power
For WLAN

*Power of the EUT was set by the software as follows;

Power settings: Fixed

Software: WSD-F21-radio verl.0

For Bluetooth Low Energy
Power settings: 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.

*The details of Operating mode (s)

Test Item Operating Mode Tested frequency
Conducted Emission, 11g Tx 2437 MHz
Conducted Spurious Emission, = [rzmzmssomzssmsmmmmssmm oo s e e o o s s s o
Radiated Spurious Emission BT LE Tx 2402 MHz
(below 1 GHz) 2440 MHz
2480 MHz
Radiated Spurious Emission 11g Tx 2437 MHz
(above 1 GHz) BT LE Tx 2402 MHz
2440 MHz
2480 MHz
6dB Bandwidth, 11b Tx 2412 MHz
Maximum Peak Output Power, 11g Tx 2437 MHz
Power Density, n20Tx ] M2MHz ]
99% Occupied Bandwidth BT LE Tx 2402 MHz
2440 MHz
2480 MHz
Radiated Spurious Emission 11b Tx 2412 MHz
11g Tx 2437 MHz
11n-20 Tx 2462 MHz
BT LE Tx 2402 MHz
2440 MHz
2480 MHz

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

S N e .
1 1
1 1
1 1
1 1
1 3 1
H b —(E AC120V. 60 Hz |
| i
1 1
1 1

*2) *3) N

1
AC 120V, 60 Hz

*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
1 *4) CASIO COMPUTER
A RF Module WSD-F21 3 *5) CO., LTD. EUT
CASIO COMPUTER
B | LCD - J CO., LTD. -
CASIO COMPUTER
C AC Adapter AD-W50100U1 - CO., LTD. -
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+20 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.
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SECTION 6: Radiated Spurious Emission

Test Procedure
It was measured based on "8.5 and 8.6 of KDB 558074 D01 15.247 Meas Guidance v05r01".

[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) *3) PK
IF Bandwidth BW 120 kHz RBW: 1 MHz | *2)11.12.2.5.2 RBW: 100 kHz
VBW: 3 MHz RBW: 1 MHz VBW: 300 kHz
VBW: 3 MHz
Detector:
Power Averaging
(Linear voltage)
Trace: 100 traces
Duty factor was added
to the results.

*1) Average Power Measurement was performed based on ANSI C63.10-2013.

*2) For 11b/ 11g/ 11n-20 testing.

*3) For BT LE testing. Measurement with Average detector was not performed. The limit for Average detector is applied to
the measurement value with Peak detector used Averaging factor (Duty factor)

UL Japan, Inc.

Shonan EMC Lab.
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Figure 2: Test Setup

Test Distance: 3 m

Distance Factor: 20 x log (3.92 m /3.0 m) =2.32 dB
* 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=0.08m

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)
i 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 table

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 GHz 18 GHz -26.5 GHz
Antenna
Horizontal X Y X X X
Vertical Y Y Y X X

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

: 30 MHz - 26.5 GHz
: APPENDIX
: Pass

Measurement range
Test data
Test result

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| Detector Trace Instrument used
time
6dB Bandwidth WLAN: 50 MHz 100 kHz 300 kHz Auto Peak Max Hold Spectrum Analyzer
BLE :10MHz
99% Occupied Enough width to display | 1to 5% Three times Auto Peak Max Hold Spectrum Analyzer
Bandwidth *1) emission skirts of OBW of RBW
Maximum Peak - - - Auto Peak/ - Power Meter
Output Power Average *2) (Sensor: 50 MHz BW)
Peak Power Density | 1.5 times the 3 kHz 9.1 kHz Auto Peak Max Hold Spectrum Analyzer
6dB Bandwidth *3)
Conducted Spurious | 9 kHz to 150 kHz 200 Hz 620 Hz Auto Peak Max Hold Spectrum Analyzer
Emission *4) 150 kHz to 30 MHz 10 kHz 30 kHz

*2) Reference data

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

*3) Section 11.10.2 Method PKPSD (peak PSD) of "ANSI C63.10-2013".
*4) 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)

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

Limit :

Conducted Emission

(DC 3.8 V line)

DATA OF CONDUCTED EMISSION TEST

FCC_Part 15 Subpart C(15.207)

Mode

Power
Temp./Humi.

Engineer

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2019/03/07
: Tx 11g_2437 MHz

: AC 120V / 60 Hz (EUT input: DC 3.8 V)
: 22 deg.C/ 40 %RH

: Yosuke Ishikawa

80 — Limit(QP)
— Limit2(AV)
70 —— N(PK)
— PX N@/AY)
o — — L1(PK)
— Q)F L1 (QP/AV)
Except EUT
= 50
E E— SN A ) s
5
s ?
E x @ g
W FYVR RPN AY Iy T S
20
JINE S &: (0T
0
2 3 5 1 2 3 5 7 10 20
15 Frequency [MHz] 30
Reading Results Limit Margin
Freg. C.Fac
No. @py AV @P) | AVY | @Py | CAVD | @P) | <AV) | Phase [ Comment
[MHz] (dBuV] | [dBuv] | ([dB] | [dBuV] | [dBuV] | [dBuV] | [dBuV] | [dB] [d3]
1| 015000 24.60 230| 1244| 3704| 1474] 6600 5600 289 41.2 N
2| 018580 24.80 250| 1243| 37.23| 1493| 6422 5422 269 39.2 N
3] 0.34140[ 1970 1.10] 1246|3216 1356[ 59.17| 4917 270 36.6 N
41 049169 1550 050| 1247( 2797 1297| b56.14| 4614 28.1 33.1 N
5| 064390 1350 030| 1250 2600| 1280| 56,00 4600 300 332 N
6] 0.88300[ 1210 0.10] 1250| 24.60 5600( 46.00 31.4 334 N
7] 015000 24.50 220] 1244 4 6600[  56.00 290 413 U
8] 0.18960[ 2500 250| 1243 6405( 5405 26.6 39.1 L
9] 033311 19.80 1.00 1246 59.37( 49.37 27.1 369 U
10[ 049179 1570 0.60| 1247 56.14[ 46.14 279 330 U
11 0.64780[ 13.80 020] 1250 5600( 46.00 29.7 333 U
12| 087640 1230 0.10] 1250 5600( 46.00 31.2 334 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

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, BLE, 2440 MHz
Power : AC 120V / 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)
(O QER L)
Except EUT
S
3
H 4 |
P
g
§
g
i st

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| 2270 210 24| asr4] 14ma| ssoo| seco| o8| 414 N
of or9ra0| 2270 210 1242| asi2| 14s| esvs| s398| 288|304 N
3| o02eseo| 1980| 1o0| 1245| 005| 1345| etis| sii6| 289 smy| N
a| o0ssas0| 1800|080 1246| 046| 1326 ss85| 4sss| 283 s N
5| 050400 1560| 050 1247| 2807 1297 se00| 4600 279 330 N
of 0esoso| 1220 0z0| 1251 2471 500 4600| 312| a3 N
9| o1s000| 2270| 220|124 0000| s600| 308|413 U
8| 018990 2260|  200| 1243 ca04| 5404| 200|396 LI
o| 027330 2000| 110| 1245 o102| s102| 285|374 U
10| o0ss940] 1780 070| 1246 5374|4874 284 355 L
1| os0600] 1550 050 1247 500 4600| 280|330 LU
12| os7780| 1220 020 1280 500 4600| 312|332 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. 12669310S-A-R1
Date October 7, 2015
Temperature / Humidity 22 deg. C/40 % RH
Engineer Yosuke Ishikawa
Mode Tx BT LE
2402 MHz
=ty
\
§ M“\\ -1 — — 71 — 1 T
]
g WWN“M
T
w A T LN L R AM,MW
2440 MHz
—
\
% M\ T T 1 T T
g wa\”“‘*w\,ﬂ
P,
% bt I TRAATY ‘EL,‘MW
2480 MHz
—
\
”—‘h‘\\ -_f — 1 1
[~ o
P
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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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 11g_2437 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)
— X N@/AY)
60 ~ — L1 (PK)
QX LL@p/AY)
Except EUT
N 50
>
H N I I ) S B
% 40
: M“\m
N A
E 3 0} -
[ G f
Y W At A
R
20 \1, T
o 1
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> AVY QP | AV P AVY QP> CAV) Phase | Comment
[MHz] [dBuV] | [dBuV] [aB] | [dBuV] [ [dBuV] | [dBuV] | [dBuV] | [dB] [d3]
1 0.15000 16.50 1.50[ 1244 2894 1394 6600 56.00 370 42.0] N
2 0.16580| 2040 420 1246 3286 16.66[ 6517 5517 32.3 385 N
3 0.18500 17.00 310 1244|2944 1554| 6426 5426 348 38.7 N
4 069699 17.70 1050 1249 30.19| 2299 56.00| 46.00 258 230 N
5 1.08978, 7.00 1.10[ 1253 19.53] 1363 56.00| 46.00 36.4 32.3 N
6| 24.26449] 15630 650 1348| 2878 1898 60.00[ 50.00 31.2] 31.0] N
7 0.15000 16.60 1.50[ 12.44 4 13.94 6600  56.00 36.9 42.0] L1
8 0.16520 18.70 400 1246 65201 56.20 340 38.7 ]
9 0.18480 17.10 320 1244 6427 54.27 34.7 386 L1
10 0.69120 17.10 1030 1249 56.00| 46.00 264 232 ]
" 1.09008 7.30] 1.30] 1283 56.00| 46.00 36.1 32.1 L1
12| 24.26179, 14.10 520| 1348 60.00| 50.00 324 31.3 ]

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)

DATA OF CONDUCTED EMISSION TEST

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

Date : 2019/03/08

Mode : Tx, BLE, 2440 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 —— Limiti(QP)
——— Limit2(AV)
70 ——— N(PK)
_ PX N@/AY)
60 ~ — L1 (PK)
QX LL(@p/AY)
Except EUT
N 50
>
H N I I ) S B
o
g
H
E Ny
orgl T
20
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> AVY QP | AV P AVY QP> CAV) Phase | Comment
[MHz] [dBuV] | [dBuV] [dB] | (dBuV] | [dBuV] | [dBuV] | [dBuV] | (dB] [d3]
1 0.15000 16.60 1.60[ 1244 2904| 1404 6600 56.00 36.9 41.9 N
2 0.16520]  20.70 350 1246 3316| 1596 6520| 5520 320 39.2 N
3 0.18560 17.30 330 1243| 29973 1573| 6423 5423 345 385 N
4] 069070 1810 1050 1249 3069 2299 56.00| 46.00 264 230 N
5 1.05840 7.60 1.20[ 1253 2013| 1373 56.00| 46.00 358 32.2 N
6 2398977  14.60 580 1347| 2807 19.27| 60.00[ 50.00 31.9] 30.7, N
7 0.15000 16.50 1.60[ 1244 2894 14 6600  56.00 370 41.9 L1
8 0.16211 18.70 450 1245 65.36] 65.36 34.2 3841 ]
9 0.18480 17.20 330 1244 6427 54.27 34.6 385 L1
10 0.59040 17.00 1020 1249 56.00| 46.00 265 233 ]
" 1.07069 7.60] 1.10] 1283 56.00| 46.00 35.8] 323 L1
12| 2398317, 14.50 550 1347 60.00| 50.00 320 31.0] ]

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. 12669310S-A-R1
Date March 8, 2019
Temperature / Humidity 22 deg. C/40 % RH
Engineer Yosuke Ishikawa
Mode Tx BT LE
2402 MHz
= )
\
2440 MHz
—
\
g \“WWWWWMMWWMWM 0 wwMM W
2480 MHz
im::m
\
e e R T —
Chat  — 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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6 dB Bandwidth and 99 % Occupied Bandwidth
Report No. 12669310S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 21, 2019
Temperature / Humidity 24 deg. C/34 % RH
Engineer Kazuya Noda
Mode Tx
Mode Frequency 99% Occupied 6dB Bandwidth Limit for
Bandwidth 6dB Bandwidth
[MHz] [kHz] [MHz] [MHz]
11b 2412 14072.2 8.054 > (0.5000
2437 14059.7 8.819 > (0.5000
2462 14055.8 9.595 > (0.5000
g 2412 16552.3 15.132 > (0.5000
2437 16486.2 15.181 > (0.5000
2462 16521.5 15.149 > (0.5000
11n-20 2412 17638.8 15.150 > (0.5000
2437 17635.7 15.097 > (0.5000
2462 17631.1 15.125 > (.5000
BT LE 2402 1065.8 0.748 > (0.5000
2440 1065.0 0.725 > (0.5000
2480 1065.4 0.730 > (.5000
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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99%Occupied Bandwidth

2412 MHz 2412 MHz
# Agllent RL # Agllent RL
Ref 117 dBpV #Atten 20 d Ref 117 dBpV sAtten 20 d
wPeak wPeak
Lnag oy Lnag
1 I IVl S ¥ 1 I R . I
dB/ 7 Ve dB/ K e
.-'. c 'J\‘h
s "2l
7 = - gy
an AW ¥ ) i aa” i, PR M,,,,ohl’-""*\ TS bear g
Lgkv Lghv
Ml 52 Ml $2
Center 2.412 08 GHz Span 58 MHz Center 2.412 08 GHz Span 58 MHz
*Res BH 278 kHz SUBH 8§20 kHz Sweep 1.84 ms (1201 pts) *Res BH 330 kHz *UBH 1 MHz Sweep 1.04 ms (1201 prs)
Occupied Bandvidth Occ BH % Pur  99.00 7 Occupied Bandvidth Occ BH % Pur  99.00 7
14.0722 MHz X dB -6.00 48 16.5523 MHz X dB -6.00 48
Transmit Freq Error 12,915 kHz Transmit Freq Error  -6.373 kHz
% dB Bandwidth 9.681 MHz % dB Bandwidth 15,977 MHz
2437 MHz 2437 MHz
% Agllent RL % Agllent RL
Ref 117 dBpV sfAtten 20 dB Ref 117 dBpV sfAtten 20 dB
wPeak T T wPeak T
Log 1 T | g ey Log T T 1
19 FY Yl eV 3 19 PR
B/ o . e d8/ o . T
s B - / 1 A%
; | 1 1 M ; | [ ] IV
S S A= Y . NI N S I 1 M,
'S T v Pl
T Ll Al el | il
Lgftv Lgfv :
M szl | M szl |
Center 2.437 89 GHz Span 58 MHz Center 2.437 89 GHz Span 58 MHz
sRes BH 270 kHz SUBH 820 kHz Sweep 1.84 ms (1201 pts) sRes BH 330 kHz VBN 1 MHz Sweep 1.84 ms (1201 prs)
Occupied Bandwidth Oce BH X Pur  99.00 1 Occupied Bandwidth Oce BH X Pwr  99.00 1
14.8597 MHz XoE HWE 16.4862 MHz xoE ShWeE
Transmit Freq Error  -14.849 kHz Transmit Freq Error  -8.334 kHz
% dB Bandwidth 9.456 MHz % dB Bandwidth 15,528 MHz
2462 MHz 2462 MHz
o Aglent RL i Agient RL
Ref 117 dBpV sAtten 20 d Ref 117 dBpV sAtten 28 d
wPeak *Peak
Log T — T Log
18 1 e § e 18 1 ey L - |
o8/ o o a8/ an RE
!_,.w Vi \,\‘
A o e T
',‘Vf\r' V z L] . P ““"“-‘M-\w
LgFty Lgfv
ML 52 ML 52
Center 2.462 80 GHz Span 58 MHz Center 2.462 80 GHz Span 58 MHz
sRes BH 270 kHz SVBH 820 kHz Sweep 1.84 ms (1201 pts) sRes BH 330 kHz WBH 1 MHz Sweep 1.04 ms (1201 prs)
Occupied Bandwidth Occ BH % Pur 9900 1 Occupied Bandwidth Occ BH % Pur 9900 1
14.0558 MHz xdB  -6.00db 16.5215 MHz xdB  -6.00 db
Transmit Freq Error  -7.036 kHz Transmit Freq Error  -6.205 kHz
% dB Bandwidth £.885 MHz % dB Bandwidth 16.828 MHz
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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99% Occupied Bandwidth

11n-20 BT LE
2412 MHz 2402 MHz
% Agllent RL % Aglent RL
Ref 187 dBpV sHtten 18 dB Ref 187 dBpV #Htten 10 d8
*Peak *Peak
Log + “@"IJM‘AWH’W-M‘""QF + 1 Log 1 1 1 . _‘,“‘ v + 4 1+
19 17 [ X1 1 ! LS
dB/ o N dB/ ] C
1 = 1 4 1 ‘,"'-.. 1 1 1 4 e ha 1
T 1 ! ! ! 1 U""."“"u"h ] | 1 I 1 ]
T T T 1 T 1 T " | «‘J“I"Jﬂ‘ T 1 1 : JI“‘-\-‘!U—,--“J‘ |
LgRv 4 1 + 4 + + 1 LgRv W_L‘-’J":M‘\Ji-:' st 4 1 + 1 - SRS ST
Ml 52 | | | | [ | Ml 52 | |
Center 2.412 88 GHz Span 58 MHz Center 2.482 909 GHz Span 18 MHz
sRes BH 360 kHz *UBH 1 MHz Sweep 1.04 ms (1201 prs) *Res BH 22 kHz *VBH 68 kHz Sweep 19.76 ms (1201 pts)
Occupied Bandwidth Occ BH 7 Pur  99.00 % Occupied Bandwidth Occ BH 7 Pur  99.00 %
17.6388 MHz xd6  -6.00d8 1.0658 MHz xdB  -6.00d8
Transmit Freq Error  -5.008 kHz Transmit Freq Error  16.804 kHz
% dB Bandwidth 16,065 MHz % dB Bandwidth 657.942 kHz
2437 MHz 2440 MHz
= Aglent RL 3 Agilent RL
Ref 187 dBpV sfitten 10 dB Ref 167 dBpY WAtten 19 dB
Peak =Peak
Ii%g _:)?W......---_- v*h—-uv_,&__"if_: Iioag _’,J'M' W'\;
dB/ | Vi | | | - | dE/ \
e N, ] )
| /“,ﬁ 1 T Y T il Tk
g A , )
bawsaomee T 1 ! 1 [ IR . ,‘
e ",
Lofv | | Lofv WL P AL Bl N Y
ML S2 [ | [ | [ ML 52
Center 2,437 88 GHz Span 58 MHz Center 2.440 006 GHz Span 16 MHz
*Res BH 360 kHz *UBH 1 MHz Sweep 1.04 ms (1201 prs) #Res BH 22 kHz WEBH 63 kHz Sweep 19.92 ms (1201 pts)
Occupied Bandwidth Occ BH ¥ Pur  99.00 7 Occupied Bandwidth Occ BH % PWr 9900
17.6357 MHz xdg  -6.60d8 1.06508 MHz x dB  -6.00 dB
Transmit Freq Error 7,442 kHz Transmit Freq Error  20.827 kHz
% dB Bandwidth 17.035 MHz % dB Bandmidth 659.741 kHz B
2462 MHz 2480 MHz
5 Aglent RL 5 Agilent RL
Ref 187 dBpV sAtten 18 dB Ref 187 dBpY #Atten 10 dB
*Peak sPeak
Log ! ! B T T + + Log Ry
10 | | vl Aol 10 ‘;41" W&
dB/ / \ B/ . !
! 1 — o 1 N 1 i T
. .‘,.-.""f "‘T‘._L [ L T
"
fus Aot - 4 1 4 1 1 \""‘-""'l‘m"r“ JJI s
| ! e
" o S —
LgRv ! { ! ! ! Loy e e T a0 S S
ML s2 | ' | [ ' W s2
Center 2.462 8B GHz Span 58 MHz Center 2.450 000 GHz Span 18 MHz
sRes BH 360 kHz UBH 1 MHz Sweep 1.84 ms (1201 pts) #Res B 22 kHz #UEH 68 kHz Sweep 19.92 ms (1281 pis)
Occupied Bandvidth Occ BH % Pur 93002 | Occupied Bandwidth Oce BN 7 Pur  99.00 7
176311 MHz X8 6008 1.0654 MHz X dB  -6.00 dB
Transmit Freq Error  -9.681 kHz Transmit Freq Error 26,546 kHz
% dB Bandwidth 16.862 MHz ® dB Bandwidth 657,320 kHz
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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6dB Bandwidth
2412 MHz 2412 MHz
% Agllent RL % Agllent RL
Ref 117 dBpV *Atten 20 d Ref 117 dBpV *Atten 20 d
*Peak *Peak
Log P Log
18 ! 3 ".'-"!~.*[_ 18 |
dB/ e ™ e dB/ -;?,lq.'m -»L-"""“‘r’-""-"ihg\olq—
"_i \ "l |
I/ \ ™
% ™ . “1-/ ‘h""a
ATV VY g W .
e o S R e e Pttt
Lafv Lghv
ML 52 ML 52
Center 2.412 98 GHz Span 58 MHz Center 2.412 2@ GHz Span 58 MHz
sRes BH 100 kHz sUBH 300 kHz Sweep 4.8 ms (1201 prs) sRes BH 100 kHz sUBH 300 kHz Sweep 4.8 ms (1201 prs)
Occupied Bandwidth Occ BH % Pur  99.00 7 Occupied Bandwidth Occ B % Pur  99.00 7
14.0164 MHz xdB  -6.00 db 16.2587 MHz xdB  -6.00 db
Transmit Freq Error 1,028 kHz Transmit Freq Error  £.337 kHz
% dB Bandwidth £.854 MHz % dB Bandwidth 15.132 MHz
2437 MHz 2437 MHz
i Agilent RL 5 Agllent RL
Ref 117 dBul *Atten 20 dB Ref 117 dBul *Atten 20 dB
sPeak sPeak
Loag A | Loag
1 AW _adl e 1 + - x
a8/ Pt e a8/ T e s ot
7 Y ] |
4 5 ,” \
’ % e, Wi M,
TNV AL e e
Lo v " M S d [ T s
Lgfv LgRv
ML $2 ML $2
Center 2.437 88 GHz Span 58 MHz | Center 2.437 00 GHz Span 58 MHz
*Res BH 100 kHz WBH 300 kHz Sweep 4.8 ms (1201 prs) *Res BH 100 kHz WUEH 3808 kHz Sweep 4.8 ms (1201 prs)
Occupied Bandwidth Occ BH % Pur 9900 I Occupied Bandwidth Occ BH % Pur 9900 I
14,0243 MHz xds  -6.00d8 16.2547 MHz xdB  -6.00d8
Transmit Freq Error  -9.371 kHz Transmit Freq Error  -10.426 kHz
% dB Bandwidth 6319 MHz % dB Bandwidth 15.181 MHz
2462 MHz 2462 MHz
% Agllent RL % Agllent RL
Ref 117 dBpV #Htten 20 d Ref 117 dBpV #Htten 20 d
wPeak | wPeak
Log 1 Log
10 ypomnt TN e, 10
a8/ o e a8/ s M R et o
/ ' ) |
ri LY
/ Y #J ‘\
- \L ..-*‘"’n d‘"’%.
ATV N .
v “\‘-'-'\-‘““'"’"'wnﬂ e il MFMM,
LgFtv 1 Lgfv 1
Ml S8 Ml S8
Center 2,462 88 GHz Span 58 MHz Center 2,462 88 GHz Span 58 MHz
sRes BH 100 kHz *UBH 300 kHz Sweep 4.8 ms (1201 ps) sRes BH 100 kHz *UBH 300 kHz Sweep 4.8 ms (1201 prs)
Occupied Bandwidth Oce BH X Pur  99.00 1 Occupied Bandwidth Oce BH X Pwr 9900 1
14.0254 MHz xdB 6000 16.2723 MHz xdB 6000
Transmit Freq Error  5.034 kHz Transmit Freq Error  -2.445 kHz
% dB Bandwidth 9.595 MHz % dB Bandwidth 15.149 MHz
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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6dB Bandwidth
11n-20 BT LE
2412 MHz 2402 MHz
% Agllent RL % Agllent RL
R;f iﬁ? dBpV sAtten 18 dl R;f :LG? dBuY sAtten 18 dl
*Peal b rt—,
igg _pw-wt—‘ il e igg -3 \%—
dB/ | | dB/
iy N - I '\,..
.‘\JJ . o] _’.,-\-"' I\\_
= k] "-\_‘WJ e J-I-ﬂ ,
W L B S T v
Lafv Lahv [ I
ML 52 ML 52
Center 2.412 98 GHz Span 58 MHz Center 2.402 808 GHz Span 18 MHz
sRes BH 100 kHz sUBH 300 kHz Sweep 4.8 ms (1201 prs) sRes BH 100 kHz sUBH 300 kHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7 Occupied Bandwidth Occ B % Pur  99.00 7
17.4336 MHz xdB  -6.00 db 1.8983 MHz xdB  -6.00 db
Transmit Freq Error 1067 kHz Transmit Freq Error 12518 kHz
% dB Bandwidth 15.158 MHz % dB Bandwidth 747.892 kHz
2437 MHz 2440 MHz
i Agilent RL 5 Agllent RL
Ref 187 dBul *Atten 10 dB Ref 187 dBul *Atten 10 dB
*Poak *Peak T
Log T Log > A
1 .?r"“'i"‘ NV B, 8 g ) | 3 ~°“
dB/ 1] I‘k dB/ ] \
> n R
e .
I M"P M‘u i .\-._
Lot ..uf*\n’\'ﬂ M..J“ . . H.‘. -_\rw' . N
— T Y gTor
Lgfv T LgRv T
ML $2 ML $2
Center 2.437 88 GHz Span 58 MHz | Center 2,440 000 GHz Span 18 MHz
*Res BH 100 kHz WBH 300 kHz Sweep 4.8 ms (1201 prs) *Res BH 100 kHz WUEH 3808 kHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur 9900 I Occupied Bandwidth Occ BH % Pur 9900 I
17.4248 MHz xds  -6.00d8 1.0882 MHz xdB  -6.00d8
Transmit Freq Error 898197 Hz Transmit Freq Error 18435 kHz
% dB Bandwidth 15,897 MHz % dB Bandwidth 725446 kHz
2462 MHz 2480 MHz
% Agllent RL % Agllent RL
R;l Le? dBpV sfitten 10 d R;l Le? dBpV sfitten 18 d
*Peal *Feal P
L ¥ T L ——
Log YT Xy & FE
B/ [ | B/
. ; N ad 1
L / 1
ot B 2l -
T i L TR N .
pwrr=_c Ra il e o R I
LgFtv Lgfv 1
Ml S8 Ml S8
Center 2,462 88 GHz Span 58 MHz Center 2,450 809 GHz Span 18 MHz
sRes BH 100 kHz *UBH 300 kHz Sweep 4.8 ms (1201 ps) sRes BH 100 kHz *UBH 300 kHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Oce BH X Pur  99.00 1 Occupied Bandwidth Oce BH X Pwr 9900 1
17.4323 MHz xdB 6000 1.8907 MHz xdB 6000
Transmit Freq Error  2.843 kHz Transmit Freq Error  25.562 kHz
% dB Bandwidth 15.125 MHz % dB Bandwidth 730.227 kHz
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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Maximum Peak Output Power

Report No. 12669310S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 19, 2019
Temperature / Humidity 25deg. C/ 51 %RH
Engineer Makoto Hosaka
Mode Tx 11b
Conducted Power e.1.r.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin [ Antennal Result Limit Margin
Loss Loss Gain

[MHZ] | [dBm] | [dB] | [dB] | [dBm]| [mW] | [dBm] ] [mW] | [dB] | [dBi] | [dBm]] [mW] | [dBm]] [mW] | [dB]
2412 | 790 | 1.63 | 9.82 | 1935 | 86.10 | 30.00 | 1000 | 10.65 | -6.90 | 12.45 | 17.58 | 36.02 | 4000 | 23.57
2437 | 796 | 1.64 | 9.82 | 19.42 | 87.50 | 30.00 | 1000 | 10.58 | -6.90 | 12.52 | 17.86 | 36.02 | 4000 | 23.50
2462 | 7.72 | 1.65 | 9.82 [ 19.19 | 82.99 | 30.00 | 1000 | 10.81 | -6.90 | 12.29 | 16.94 | 36.02 | 4000 | 23.73

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

2437MHz
Rate [Reading| Remark

[Mbps]| [dBm]
1

7.83
2 796 |*
5.5 7.94
11 7.87

*: Worst Rate
All comparison were carried out on same frequency and measurement factors.

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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Maximum Peak Output Power

Report No. 12669310S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 19, 2019
Temperature / Humidity 25deg. C/ 51 %RH
Engineer Makoto Hosaka
Mode Tx 11g
Conducted Power e.i.r.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin [ Antennal Result Limit Margin
Loss Loss Gain

[MHz] | [dBm] | [dB] | [dB] | [dBm]| [mW] | [dBm]] [mW] | [dB] | [dBi] | [dBm]]| [mW] | [dBm]| [mW] | [dB]
2412 | 12.77 | 1.63 | 9.82 | 24.22 |264.24 | 30.00 | 1000 | 5.78 | -6.90 | [7.32 | 53.95 | 36.02 | 4000 | 18.70
2437 | 12.82 | 1.64 | 9.82 | 24.28 [267.92 | 30.00 | 1000 | 5.72 | -6.90 | 17.38 | 54.70 | 36.02 | 4000 | 18.64
2462 | 12.76 | 1.65 | 9.82 | 24.23 |264.85 | 30.00 | 1000 | 5.77 | -6.90 | 17.33 | 54.08 | 36.02 | 4000 | 18.69

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

2437 MHz

Rate |Reading| Remark

[Mbps]| [dBm]
6

12.79
9 12.82 |*
12 11.93
18 11.77
24 12.07
36 12.02
48 11.43
54 11.67

*: Worst Rate
All comparison were carried out on same frequency and measurement factors.

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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Maximum Peak OQutput Power
Report No. 12669310S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 19, 2019
Temperature / Humidity 25deg. C/ 51 %RH
Engineer Makoto Hosaka
Mode Tx 11n-20
Conducted Power e.i.r.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin [Antennal Result Limit Margin
Loss Loss Gain
[MHZ] | [dBm] | [dB] | [dB] [[dBm]| mW] | [dBm] | [mW]| [dB] | [dBi] | [dBm] | [mW] | [dBm] | [mW] | [dB]
2412 | 11.66 1.63 9.82 | 23.11 ]204.64 | 30.00 | 1000 6.89 -6.90 | 16.21 | 41.78 | 36.02 [ 4000 | 19.81
2437 11.80 1.64 9.82 23.26 [211.84 | 30.00 1000 6.74 -6.90 | 1636 | 43.25 | 36.02 | 4000 | 19.66
2462 | 11.65 1.65 9.82 | 23.12 ]205.12 ] 30.00 | 1000 6.88 -6.90 | 16.22 | 41.88 | 36.02 [ 4000 | 19.80

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

2437 MHz
Rate [Reading| Remark

[MCS] | [dBm]

0 11.80 [*

1 10.86

2 10.81

3 10.65

4 10.45

5 11.41

6 10.56

7 10.33

*: Worst Rate

All comparison were carried out on same frequency and measurement factors.

UL Japan, Inc.

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

Telephone : +81 463 50 6400
1481463 50 6401

Facsimile
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Maximum Peak Output Power

Report No. 12669310S-A-R1

Test place Shonan EMC Lab. No.5 Shielded Room

Date February 19, 2019

Temperature / Humidity 25deg. C/ 51 %RH

Engineer Makoto Hosaka

Mode Tx BT LE

Conducted Power e.i.r.p. for RSS-247
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]
2402 | -3.96 1.62 9.82 7.48 5.60 ]30.00 | 1000 | 22.52 | -6.90 | 0.58 1.14 ] 36.02 | 4000 | 35.44
2440 | -3.83 1.64 9.82 7.63 5.79 130.00 [ 1000 | 2237 | -6.90 | 0.73 1.18 | 36.02 | 4000 | 35.29
2480 | -3.93 1.65 9.82 7.54 5.68 ]30.00 | 1000 | 22.46 | -6.90 | 0.64 1.16 | 36.02 | 4000 | 35.38

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

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. : 12669310S-A-R1
Page : 29 of 67

Issued date : March 20, 2019
FCCID : BBQ-WSDF21

Report No.
Test place

Date

Average Output Power

(Reference data for RF Exposure)

Temperature / Humidity

12669310S-A-R1

Shonan EMC Lab. No.5 Shielded Room

February 19, 2019

25 deg. C/51 % RH

March 7, 2019
21 deg. C/41 % RH

Engineer Makoto Hosaka Kazutaka Takeyama
Mode Tx
11b 1 Mbps
Freq. | Reading| Cable | Atten. Result Duty Result
Loss Loss (Time average) factor |(Burst power average
[MHz] | [dBm] [dB] [dB] [dBm] [mW] [dB] [dBm] [mW]
2412 4.72 1.63 9.82 16.17 41.40 0.05 16.22 41.88
2437 4.67 1.64 9.82 16.13 41.02 0.05 16.18 41.50
2462 4.59 1.65 9.82 16.06 40.36 0.05 16.11 40.83
11g 6 Mbps
Freq. | Reading| Cable Atten. Result Duty Result
Loss Loss (Time average) factor |(Burst power average
[MHz] | [dBm] [dB] [dB] [dBm] [mW] [dB] [dBm] [mW]
2412 0.82 1.63 9.82 12.27 16.87 0.28 12.55 17.99
2437 0.87 1.64 9.82 12.33 17.10 0.28 12.61 18.24
2462 0.75 1.65 9.82 12.22 16.67 0.28 12.50 17.78
11n-20 MCS 0
Freq. | Reading| Cable Atten. Result Duty Result
Loss Loss (Time average) factor |(Burst power average
[MHz] | [dBm] [dB] [dB] [dBm] [mW] [dB] [dBm] [mW]
2412 -0.25 1.63 9.82 11.20 13.18 0.31 11.51 14.16
2437 -0.31 1.64 9.82 11.15 13.03 0.31 11.46 14.00
2462 -0.53 1.65 9.82 10.94 12.42 0.31 11.25 13.34
BT LE
Freq. | Reading| Cable Atten. Result Duty Result
Loss Loss (Time average) factor |(Burst power average
[MHz] | [dBm] [dB] [dB] [dBm] [mW] [dB] [dBm] [mW]
2402 -6.46 1.62 9.82 4.98 3.15 2.17 7.15 5.19
2440 -6.38 1.64 9.82 5.08 3.22 2.17 7.25 5.31
2480 -6.43 1.65 9.82 5.04 3.19 2.17 7.21 5.26

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 average output power was measured with the lowest order modulation and

lowest data rate configuration in each IEEE 802.11 mode based on KDB 248227 D01.

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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Burst rate confirmation

(for Average Output Power)

Report No. 12669310S-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
11b 1 Mbps 11g 6 Mbps
Tx on / (Tx on + Tx off) = 0.990 Tx on / (Tx on + Tx off) = 0.937
Tx on / (Tx on + Tx off) * 100 = 99.0 % Tx on / (Tx on + Tx off) * 100 = 93.7 %
Duty factor =10 * log (8.707 / 8.616) = 0.05 dB Duty factor =10 * log (1.528 /1.431) = 0.28 dB
¥ Agilent RL ¥ Agilent RL
a Mkr2  8.707 ms a Mkr2  1.528 ms
Ref 20 dBnm #Atten 30 dB -1.58 dB | Ref 20 dBm +Atten 38 dB 166 dB
Peak theak [ | \ | | | | | | I
log == Log
18 18 W
dB/ dB/ | i
| zfF
LgAv Lyfv
5152 5152 \
Center 2.437 0G0 GHz Span @ Hz Center 2.437 008 GHz Span @ Hz
es BH 8 MHz #UBH 58 MHz Sweep 10.13 ms (8901 pis) es BW 8 MHz #UBH 50 MHz Sween 2 ms (8091 pts)
Marker  Trace Type W fis Anplitude Marker  Trace Type K fxis Anplitude
1R 3y Time 842.3 ps -48.68 dBm 1R (3] Time 3668.8 ps -54.97 dBm
1a 33 Time 8.618 ms -2.08 dB 1a (&3] Time 1.431 ne 8.14 dB
2R 32 Tima BdZ2.3 pe 48.68 dBm 2R 3 Tina 306.8 pe 54.97 dBm
2o 33 Time 8.787 me 1.58 dB 2a 3 Time 1.528 ne 1.66 dB
11n-20 MCS 0 BT LE
Tx on / (Tx on + Tx off) = 0.931 Tx on / (Tx on + Tx off) = 0.606
Tx on / (Tx on + Tx off) * 100 = 93.1 % Tx on / (Tx on + Tx off) * 100 = 60.6 %
Duty factor =10 * log (1.438 /1.339) = 0.31 dB Duty factor =10 * log (1.876 /1.137) = 2.17 dB
o Agilent RL o Agilent R T
a Mkr2  1.438 ms aMkr2 1876 ms
Ref 20 dBm sAtren 30 dB -8.31 dB Ref @ dBm sfitten 10 dB .77 dB
sPeak wPeak prm—
Log Log T T T §|
10 19 I | | 1l
a8/ a8/ |l | | 1
Lofiv -II! Lofv mw
s1 s2 | 51 82 i
Center 2.437 009 GHz Span @ Hz | Center 2,448 808 GHz Span @ Hz
Res EH 8 MHz SVEH S8 MHz Sweep 1.9 ms (8081 prs) Res BH 1 MHz SVEH 3 MHz Sweep 2.2 ms (8001 prs)
Marker Trace Type X Axig Auplitude Marker Trace Type X Axis Anplitude
1R 3 Tima 302.8 e =52.46 dim 1R 3 Time 133.7 pe =89.22 dim
1a (3] Time 1.339 s 1.44 48 1s L& 3] Time 1.137 ms 1.82 d8
o (&) Tima 302.8 pe 52,46 dBw IR 3 Tina 133.7 pe =89.22 dém
2a (&) Tima 1.438 me .31 dB 2a L& 3] Tine 1.876 me @8.77 d8

* Since the burst rate is not different between the channels, the data has been obtained on the representative channel.

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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Burst rate confirmation
(for Radiated Spurious Emission)

Report No. 12669310S-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
11b 2 Mbps 11g 9 Mbps
Tx on / (Tx on + Tx off) = 0.979 Tx on / (Tx on + Tx off) = 0.908
Tx on / (Tx on + Tx off) * 100 = 97.9 % Tx on / (Tx on + Tx off) * 100 = 90.8 %
Duty factor = 20 * log (4.404 / 4.314) = 0.18 dB Duty factor = 20 * log (1.061 / 0.9634) = 0.84 dB
i Agllent RL o Agient RL
a Mkr2 4,404 ms & Mkr2 1061 ms
Ref 20 dBm shtten 30 dB 233 dB | Ref 20 dBm sAtten 30 B -0.32 &8
sPaak *Paak
[ I = e S G R N e e e T e o
10 Il ] ] [ [ ! ] ] i 19
a8/ Il ] ] | | ! ] | 4 d8/ 1
L‘gﬂ\f + 13 3 1 ' 13 . . ‘ I.QH\I' . b
St 2] ' [ [ ' ' | | | | s1 82 | B
Center 2,437 009 GHz Span 8 Hz | Center 2.437 900 GHz Span @ Hz
Res BH & MHz WWEH 5@ MHz Sweep 5.3 ms (8001 prs) | Res BH 8 MHz sVEH 58 MHz Sweap 1.5 ms (5001 prs)
Marker Trace Type X Axis finplitude Marker Trace Type X Rxig Anplitude
1R 3 Tima 4949 pu =54.30 dBm 1R [&)] Tima 2805 pe =58.52 dBm
1a 3 Tine 4314 ws 2.43 dB 1a n Tima 963.4 ps 313 48
R (&3] Tina 494.9 pe -54.30 dém m 3 Timae 2805 pe -58.52 dEm
2a L)) Tine 4,404 ws 2,38 dB 2a (3] Tima 1,861 ns -8,32 dB
11n-20 MCS 0
Tx on / (Tx on + Tx off) = 0.931
Tx on / (Tx on + Tx off) * 100 = 93.1 %
Duty factor = 20 * log (1.438 /1.339) = 0.62 dB
o Aglent RL
a Mir2 1,438 ms
Ref 26 dBm sHtten 30 dB -.31 dB
sPeak
Log
10
a8/ i
Lgfv *
S1 2]
Center 2,437 009 GHz Span @ Hz
Res BH & MHz *UBH 58 MHz Sweep 1.9 ms (5001 prs)
Marker Trace Type X Axis fnphitude
1R (&3] Tine 302.8 pe =52.46 dim
1a (&3] Tine 1.339 as -1.44 48
R [£)] Tima 302.8 pe -52.48 dEm
2a L] Tine 1.438 us -8.31 48

* Since the burst rate is not different between the channels, the data has been obtained on the representative channel.

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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Averaging factor (Duty factor) Calculation chart (For BT LE)

The information provided from the customer.

Worst 100 ms (reference chart)
Averaging factor (Duty Factor) =
20log(3x8/100) =-12.40 dB

Ontime : 3ms Off time : 9.5ms

l 12.5ms l

*Since the burst rate is not different between the channels, the data has been obtained on the representative channel.

*Worst TX Duty cycle BLE is Advertising mode.
The actual measurement value was applied as Averaging factor (Duty Factor).

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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Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission

12669310S-A-R1

Shonan EMC Lab.

No.2 No.3

February 28, 2019 February 24, 2019
23 deg. C/33 % RH 24 deg. C/31 % RH
Kazutaka Takeyama Kazutaka Takeyama

(1 GHz - 2.8 GHz) (2.8 GHz - 13 GHz)
Tx 11b 2412 MHz

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

No.2

February 25, 2019

25 deg. C/34 % RH

Kazutaka Takeyama

(13 GHz - 26.5 GHz)

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. 2390.000|PK 54.54 2791 14.05 39.46 232 59.36 73.90 14.5 146 4
Hori. 4824.000|PK 49.43 31.46 7.44 42.88 232 47.77 73.90 26.1 169 15
Hori. 7236.000(PK. 48.61 36.85 9.21 42.98 232 54.01 73.90 19.8 150 O]floor noise
Hori. 9648.000(PK. 48.28 38.64 10.62 43.13 232 56.73 73.90 17.1 150 0Ol floor noise
Hori. 7236.000(AV 40.03 36.85 9.21 42.98 232 45.43 53.90 8.4 150 0} floor noise
Hori. 9648.000(AV 40.34 38.64 10.62 43.13 2.32 48.79 53.90 5.1 150 0} floor noise
Vert. 2390.000|PK 48.14 2791 14.05 39.46 2.32 52.96 73.90 20.9 166 39
Vert. 4824.000|PK 48.66 31.46 7.44 42.88 232 47.00 73.90 26.9 198 358
Vert. 7236.000(PK 48.35 36.85 9.21 42.98 232 53.75 73.90 20.1 150 O] floor noise
Vert. 9648.000(PK. 4791 38.64 10.62 43.13 232 56.36 73.90 17.5 150 0Ol floor noise
Vert. 7236.000(AV 39.14 36.85 9.21 42.98 232 44.54 53.90 9.3 150 0} floor noise
Vert. 9648.000(AV 38.61 38.64 10.62 43.13 2.32 47.06 53.90 6.8 150 0} floor noise
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
Average measurement value with duty factor
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Duty Distance Result Limit Margin |Remark
Factor Factor

[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 2390.000|AV 38.73 2791 14.05 39.46 0.18 232 43.73 53.90 10.1[*1)
Hori. 4824.000|AV 40.83 31.46 7.44 42.88 0.18 232 39.35 53.90 14.5
Vert. 2390.000|AV 39.50 2791 14.05 39.46 0.18 232 44.50 53.90 9.4]*1)
Vert. 4824.000|AV 39.98 31.46 7.44 42.88 0.18 2.32 38.50 53.90 15.4
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + 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 factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)
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. 2412.000|PK 93.88 27.88 14.07 39.46 232 98.69 - -| Carrier
Hori. 2400.000|PK 45.07 2791 14.06 39.46 232 49.90 78.69 28.7
Vert. 2412.000|PK 93.28 27.88 14.07 39.46 232 98.09 - -|Carrier
Vert. 2400.000|PK 43.42 2791 14.06 39.46 2.32 48.25 78.09 29.8

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

UL Japan, Inc.

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

Telephone : +81 463 50 6400
1481463 50 6401
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12669310S-A-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.2
Date February 28, 2019
Temperature / Humidity 23 deg. C/33 % RH
Engineer Kazutaka Takeyama
(1 GHz - 2.8 GHz)
Mode Tx 11b 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
5 Agilent R T 5 Agilent R T
Mkrl 2.412 633 GHz
Ref 107 dBpll sfitten 10 dB Ref 116.5 dEwV ftten 26 dB 93.44 dBpV
*EmiPk wPeak
Log * Log
18 18
dB/ dB/ .
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v sz | | | | | 51 52
V3 FC i I [ ] ; V3 FC T b [/ )
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FTun FTun
Swp Swp
Start 2,310 08 GHz Stop 2.390 08 GHz Stare 2.399 909 GHz Stop 2.425 BAA GHz
sRes BH (CISPR) 1 MHz wUBH 3 MHz Sweep 1.84 ms (1281 prs) #Res BH 108 kHz sVEH 388 kHz Sweep 3.36 ms (12081 pts)
Trace Green : Peak Plot 20dBc Plot

Trace Purple : Average Plot

Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agient R T T Agilent R T
Mkrl 2.411 284 GHz
Ref 187 dBpV *Arten 10 dB Ref 1165 dEpV Atten 20 dB 93.94 dBpVY
*EmiPk wPeak
Log * Log
18 T T T T T T T T T 18
dB/ dB/ )
R el
ol LAY
739 ol i1
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sLgAv LaRv A
W os2 | 51 $2 | |
V3 FC I ; P V3 FC o A L Yo,
£06): 2 | gy e Y \
FTun FTun .‘J."'"‘ A X
Swp Swp I
Start 2,310 99 GHz Stop 2.399 98 GHz Start 2,390 09 GHz Stop 2.425 BAG GHz
#Res BH (CISPR) 1 MHz sUBH 3 MHz Sweep 1,04 ms (1201 pts) sRes BH 108 kHz oBH 388 kHz Sweep 3.36 ms (1201 prs)
Trace Green : Peak 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 : +81 463 50 6400
Facsimile :+81 463 50 6401
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Radiated Spurious Emission

Report No. 12669310S-A-R1

Test place Shonan EMC Lab.

Semi Anechoic Chamber No.2 No.2

Date February 28, 2019 February 25, 2019

Temperature / Humidity 23 deg. C/33 % RH 25 deg. C/34 % RH

Engineer Kazutaka Takeyama Kazutaka Takeyama
(1 GHz - 2.8 GHz) (2.8 GHz - 26.5 GHz)

Mode Tx 11b 2437 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. 4874.000|PK 4741 31.17 6.63 39.50 232 48.03 73.90 25.8 141 2

Hori. 7311.000|PK 46.41 36.82 7.69 39.35 232 53.89 73.90 20.0 150 0]floor noise
Hori. 9748.000|PK. 46.35 38.55 8.89 39.42 232 56.69 73.90 17.2 150 0] floor noise
Hori. 7311.000|AV 36.26 36.82 7.69 39.35 232 43.74 53.90 10.1 150 0] floor noise
Hori. 9748.000|AV 36.35 38.55 8.89 39.42 232 46.69 53.90 72 150 0] floor noise
Vert. 4874.000|PK 47.14 31.17 6.63 39.50 2.32 47.76 73.90 26.1 138 24

Vert. 7311.000{PK 46.53 36.82 7.69 39.35 2.32 54.01 73.90 19.8 150 0]floor noise
Vert. 9748.000| PK 46.13 38.55 8.89 39.42 232 56.47 73.90 17.4 150 0]floor noise
Vert. 7311.000|AV 36.43 36.82 7.69 39.35 232 4391 53.90 9.9 150 0l floor noise
Vert. 9748.000|AV 36.44 38.55 8.89 39.42 232 46.78 53.90 7.1 150 0] floor noise

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

Average measurement value with duty factor

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Duty Distance Result Limit Margin [Remark
Factor Factor
[MHZz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 4874.000|AV 37.35 31.17 6.63 39.50 0.18 232 38.15 53.90 15.7
Vert. 4874.000|AV 37.50 31.17 6.63 39.50 0.18 232 38.30 53.90 15.6

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + 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 factor refer to "Duty factor Calculation chart" 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. 12669310S-A-R1

Test place Shonan EMC Lab.

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

Date February 28, 2019 February 24, 2019 February 25, 2019

Temperature / Humidity 23 deg. C/33 % RH 24 deg. C/31 % RH 25 deg. C/34 % RH

Engineer Kazutaka Takeyama Kazutaka Takeyama Kazutaka Takeyama

(1 GHz - 2.8 GHz) (2.8 GHz - 13 GHz) (13 GHz - 26.5 GHz)
Mode Tx 11b 2462 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. 2483.500|PK 49.11 27.67 14.11 39.46 2.32 53.75 73.90 20.1 185 9
Hori. 4924.000|PK 49.08 31.37 7.56 42.90 232 47.43 73.90 26.4 132 146
Hori. 7386.000| PK 48.43 37.01 9.35 43.28 2.32 53.83 73.90 20.0 150 0| floor noise
Hori. 9848.000| PK 48.23 39.12 10.57 42.92 2.32 57.32 73.90 16.5 150 0| floor noise
Hori. 7386.000(AV 40.07 37.01 9.35 43.28 232 45.47 53.90 8.4 150 0l floor noise
Hori. 9848.000|AV 38.38 39.12 10.57 42.92 232 47.47 53.90 6.4 150 O] floor noise
Vert. 2483.500|PK 47.71 27.67 14.11 39.46 232 52.35 73.90 21.5 189 14
Vert. 4924.000|PK 49.23 31.37 7.56 42.90 232 47.58 73.90 26.3 130 59
Vert. 7386.000| PK 48.18 37.01 9.35 43.28 2.32 53.58 73.90 203 150 0| floor noise
Vert. 9848.000|PK 48.50 39.12 10.57 42.92 232 57.59 73.90 16.3 150 0] floor noise
Vert. 7386.000(AV 39.46 37.01 9.35 43.28 232 44.86 53.90 9.0 150 0] floor noise
Vert. 9848.000|AV 38.57 39.12 10.57 42.92 232 47.66 53.90 6.2 150 0] floor noise
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
Average measurement value with duty factor
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Duty Distance Result Limit Margin |Remark
Factor Factor
[MHz] [dBuV] [dB/m)] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m]| [dB]
Hori. 2483.500|AV 40.22 27.67 14.11 39.46 0.18 232 45.04 53.90 8.8|*1)
Hori. 4924.000|AV 40.56 31.37 7.56 42.90 0.18 232 39.09 53.90 14.8
Vert. 2483.500|AV 39.00 27.67 14.11 39.46 0.18 232 43.82 53.90 10.0[*1)
Vert. 4924.000|AV 40.85 31.37 7.56 42.90 0.18 232 39.38 53.90 14.5

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + 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 factor refer to "Duty factor Calculation chart" sheet.

*1) Not out of band emission (Leakage Power)

UL Japan, Inc.

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

Telephone : +81 463 50 6400
1481463 50 6401
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12669310S-A-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.2
Date February 28, 2019
Temperature / Humidity 23 deg. C/33 % RH
Engineer Kazutaka Takeyama
(1 GHz - 2.8 GHz)
Mode Tx 11b 2462 MHz
Horizontal
Restricted-band band-edge Plot
% Agilent R T
Ref 187 dBpV sftten 10 4B
*EmiPk|
Log x
o | | | | . | | . |
a8/
*LgAy
L2 T WIHPT TINY 10 NP WY IS -
V3 FC '
£(fx i
FTun
Sup
Start 2.483 508 GHz Stop 2,500 888 GHz
#Res BH (CISPR) 1 MHz WWEH 3 MHz Sweep 1.04 ms (1201 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot
= Agilent R T
Ref 187 dBEpV sArten 18 4B
sEmiPk
Log *
o | | | | | . | . .
d8/
sLafv
V3 FC | |
e [ T -
FTun
Swp
Start 2,483 500 GHz Stop 2,509 899 GHz
sRes BH (CISPRY 1 MHz sYEH 3 MHz Sweep 1.84 ms (1201 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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Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity
Engineer

Mode

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

Radiated Spurious Emission

12669310S-A-R1
Shonan EMC Lab.

No.3

February 24, 2019
24 deg. C/31 % RH
Kazutaka Takeyama
(1 GHz - 13 GHz)
Tx 11g 2412 MHz

No.2

February 25, 2019

25 deg. C/34 % RH
Kazutaka Takeyama
(13 GHz - 26.5 GHz)

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. 2390.000|PK 55.61 27.86 14.79 41.59 232 58.99 73.90 14.9 151 203
Hori. 4824.000|PK 49.17 31.46 7.44 42.88 232 47.51 73.90 26.3 152 91
Hori. 7236.000(PK 48.86 36.85 9.21 42.98 232 54.26 73.90 19.6 150 0Ol floor noise
Hori. 9648.000(PK. 48.04 38.64 10.62 43.13 232 56.49 73.90 17.4 150 0] floor noise
Hori. 7236.000(AV 38.78 36.85 9.21 42.98 232 44.18 53.90 9.7 150 0} floor noise
Hori. 9648.000(AV 38.67 38.64 10.62 43.13 232 47.12 53.90 6.7 150 0} floor noise
Vert. 2390.000|PK 51.19 27.86 14.79 41.59 2.32 54.57 73.90 19.3 211 22
Vert. 4824.000|PK 49.69 31.46 7.44 42.88 232 48.03 73.90 25.8 145 72
Vert. 7236.000(PK 48.58 36.85 9.21 42.98 2.32 53.98 73.90 19.9 150 0O floor noise
Vert. 9648.000(PK. 48.34 38.64 10.62 43.13 232 56.79 73.90 17.1 150 0] floor noise
Vert. 7236.000(AV 38.83 36.85 9.21 42.98 232 44.23 53.90 9.6 150 0} floor noise
Vert. 9648.000(AV 38.70 38.64 10.62 43.13 2.32 47.15 53.90 6.7 150 0} floor noise
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
Average measurement value with duty factor
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Duty Distance Result Limit Margin |Remark
Factor Factor

[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 2390.000|AV 40.57 27.86 14.79 41.59 0.84 232 44.79 53.90 9.1*1)
Hori. 4824.000|AV 39.26 31.46 7.44 42.88 0.84 232 38.44 53.90 15.4
Vert. 2390.000|AV 40.70 27.86 14.79 41.59 0.84 2.32 44.92 53.90 8.9|*1)
Vert. 4824.000|AV 39.18 31.46 7.44 42.88 0.84 2.32 38.36 53.90 15.5
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + 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 factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)
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. 2412.000|PK 89.12 27.85 14.81 41.60 232 92.50 - -| Carrier
Hori. 2400.000|PK 52.84 27.85 14.81 41.60 232 56.22 72.50 16.2
Vert. 2412.000|PK 88.81 27.85 14.81 41.60 232 92.19 - -|Carrier
Vert. 2400.000|PK 54.23 27.86 14.80 41.60 2.32 57.61 72.19 14.5

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

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
1481463 50 6401
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12669310S-A-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date February 24, 2019
Temperature / Humidity 24 deg. C/31 % RH
Engineer Kazutaka Takeyama
(1 GHz - 2.8 GHz)
Mode Tx 11g 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
o Agilent R T - Agilent R T
Mirl 2413 275 GHz
Ref 167 dBwl sfitten 10 dB Ref 116.5 dEpV Atten 20 dB 89.17 dBpV
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Start 2.310 00 Ghz Stop 2.300 00 GHz | Start 2.390 080 GHz Stop 2.425 090 GHz
sRes BH (CISPR) 1 Mz SEH 3 MHz Sweep 104 ms (1281 prs) | *Res BH 190 kHz WBH 300 kiz Sweep 3.36 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 Agilent R T o Agilent R T
Mikrl 2.413 275 GHz
Ref 187 dBpV *Atten 16 dB Ref 116.5 dBpV Atten 26 dB 58.68 dEpV
*EmiPk sPeak
Log * Log
18 T T T T T T T T 1 18
dB/ dB/
o .'._'_"___,-.-.v‘-"'--' S TR e, T A -»I-w.-_\_'
657 | | ! ! |
dBp ]
sLgfv LgRv 1 1 T ra ‘l. 1
ves L L _— . " 51 82 | | [ T,
V3 P[Pt e e e e g ' - ¥ V3 FC . ,v".b "'\.-‘,
£co: [ o T 1 £ [ b
FTun FTun [re®
Swp Swp

Start 2,310 08 GHz
*Res BH (CISPR) 1 MHz

Stop 2,399 989 GHz
SVEH 3 MHz Sweep 1.84 ms (1261 prs)

Start 2,390 909 GHz

sRes BH 100 kHz sUBH 308 kHz

Stop 2.425 808 GHz
Sweep 3.36 ms (1201 pts)

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.
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Radiated Spurious Emission

Report No. 12669310S-A-R1

Test place Shonan EMC Lab.

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

Date February 20, 2019 February 28, 2019 February 25, 2019

Temperature / Humidity 20 deg. C/30 % RH 23 deg. C/33 % RH 25 deg. C/34 % RH

Engineer Yosuke Ishikawa Kazutaka Takeyama Kazutaka Takeyama

(30 MHz - 1 GHz) (1 GHz - 2.8 GHz) (2.8 GHz - 26.5 GHz)
Mode Tx 11g 2437 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. 33.338|QP 23.70 17.37 7.10 31.84 0.00 16.33 40.00 23.6 193 215
Hori. 187.510{QP 23.70 16.41 8.97 31.77 0.00 17.31 43.50 26.1 286 4
Hori. 319.254|QP 30.30 14.24 7.04 31.77 0.00 19.81 46.00 26.1 100 19
Hori. 375.347|QP 24.70 15.14 7.36 31.80 0.00 15.40 46.00 30.6 153 226
Hori. 915.385(QP 23.80 22.13 9.71 31.24 0.00 24.40 46.00 21.6 100 309
Hori. 4874.000|PK 47.37 31.17 6.63 39.50 2.32 47.99 73.90 25.9 137 80
Hori. 7311.000{PK 46.57 36.82 7.69 39.35 232 54.05 73.90 19.8 150 0] floor noise
Hori. 9748.000{PK 46.36 38.55 8.89 39.42 2.32 56.70 73.90 17.2 150 0]floor noise
Hori. 7311.000{AV 36.36 36.82 7.69 39.35 2.32 43.84 53.90 10.0 150 0]floor noise
Hori. 9748.000({AV 36.07 38.55 8.89 39.42 2.32 46.41 53.90 7.4 150 0]floor noise
Vert. 67.826|QP 25.80 6.82 7.38 31.82 0.00 8.18 40.00 31.8 100 255
Vert. 187.867(QP 23.70 16.49 8.98 31.77 0.00 17.40 43.50 26.1 100 105
Vert. 247.215(QP 27.30 11.70 6.34 31.75 0.00 13.59 46.00 324 100 140
Vert. 476.023|1QP 25.20 17.15 7.80 31.89 0.00 18.26 46.00 27.7 100 1
Vert. 905.532|QP 23.70 22.08 9.69 31.32 0.00 24.15 46.00 21.8 100 53
Vert. 4874.000|PK 47.41 31.17 6.63 39.50 2.32 48.03 73.90 25.8 158 74
Vert. 7311.000{PK 46.13 36.82 7.69 39.35 2.32 53.61 73.90 20.2 150 0]floor noise
Vert. 9748.000(PK 46.11 38.55 8.89 39.42 232 56.45 73.90 17.4 150 0] floor noise
Vert. 7311.000({AV 36.03 36.82 7.69 39.35 2.32 43.51 53.90 10.3 150 0] floor noise
Vert. 9748.000{AV 36.51 38.55 8.89 39.42 2.32 46.85 53.90 7.0 150 0] floor noise
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
Average measurement value with duty factor
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Duty Distance Result Limit Margin |Remark
Factor Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m]| [dB]
Hori. 4874.000|AV 37.20 31.17 6.63 39.50 0.84 232 38.66 53.90 15.2
Vert. 4874.000|AV 37.26 31.17 6.63 39.50 0.84 2.32 38.72 53.90 15.1

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + 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 factor refer to "Duty factor Calculation chart" sheet.

UL Japan, Inc.

Shonan EMC Lab.
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Radiated Spurious Emission

Report No. 12669310S-A-R1

Test place Shonan EMC Lab.

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

Date February 28, 2019 February 24, 2019 February 25, 2019

Temperature / Humidity 23 deg. C/33 % RH 24 deg. C/31 % RH 25 deg. C/34 % RH

Engineer Kazutaka Takeyama Kazutaka Takeyama Kazutaka Takeyama

(1 GHz - 2.8 GHz) (2.8 GHz - 13 GHz) (13 GHz - 26.5 GHz)
Mode Tx 11g 2462 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. 2483.500|PK 51.02 27.65 14.88 41.62 2.32 54.25 73.90 19.6 128 11
Hori. 4924.000|PK 49.46 31.37 7.56 42.90 2.32 47.81 73.90 26.0 147 104
Hori. 7386.000{PK 48.22 37.01 9.35 43.28 2.32 53.62 73.90 20.2 150 0]floor noise
Hori. 9848.000(PK 48.02 39.12 10.57 42.92 2.32 57.11 73.90 16.7 150 0]floor noise
Hori. 7386.000({AV 39.29 37.01 9.35 43.28 232 44.69 53.90 9.2 150 0] floor noise
Hori. 9848.000(AV 38.74 39.12 10.57 42.92 232 47.83 53.90 6.0 150 0] floor noise
Vert. 2483.500|PK 53.25 27.65 14.88 41.62 232 56.48 73.90 17.4 148 357
Vert. 4924.000|PK 49.78 31.37 7.56 42.90 232 48.13 73.90 25.7 153 69
Vert. 7386.000{PK 48.25 37.01 9.35 43.28 2.32 53.65 73.90 20.2 150 0]floor noise
Vert. 9848.000(PK 46.90 39.12 10.57 42.92 2.32 55.99 73.90 17.9 150 0]floor noise
Vert. 7386.000({AV 39.40 37.01 9.35 43.28 2.32 44.80 53.90 9.1 150 0]floor noise
Vert. 9848.000({AV 38.56 39.12 10.57 42.92 232 47.65 53.90 6.2 150 0] floor noise
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
Average measurement value with duty factor
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Duty Distance Result Limit Margin |Remark
Factor Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m]| [dB]
Hori. 2483.500|AV 40.66 27.65 14.88 41.62 0.84 232 44.73 53.90 9.1*1)
Hori. 4924.000|AV 39.41 31.37 7.56 42.90 0.84 2.32 38.60 53.90 15.3
Vert. 2483.500|AV 41.26 27.65 14.88 41.62 0.84 232 4533 53.90 8.5|*1)
Vert. 4924.000|AV 39.62 31.37 7.56 42.90 0.84 2.32 38.81 53.90 15.0

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + 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 factor refer to "Duty factor Calculation chart" sheet.

*1) Not out of band emission (Leakage Power)

UL Japan, Inc.

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

Telephone : +81 463 50 6400
1481463 50 6401
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12669310S-A-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.2
Date February 28, 2019
Temperature / Humidity 23 deg. C/33 % RH
Engineer Kazutaka Takeyama
(1 GHz - 2.8 GHz)
Mode Tx 11g 2462 MHz
Horizontal
Restricted-band band-edge Plot
o Agilent R T
Ref 107 dBpl +fitten 10 dB
sEmiPk
Log *
10
dB/
sLgFiv
v os2 ? : el b
VS FC...._..‘_._.... e PR PP SE——— —— -
£ -
FTun
Swp
Stare 2,433 590 GHz Stop 2.509 @89 GHz
sRes BH (CISPR) 1 MHz *JBH 3 MUz Sweep 1.04 ms (1201 prs)
Trace Green : Peak Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot
¥ Agilent R T
Ref 107 dBp *fitten 10 dB
sEmiPk
Log %
10
B/
sLgfy
V3 FC
£ . 1
FTun
Swp
Start 2.483 500 GHz Ston 2,500 080 GHz
sRes BH (CISPR) 1 MHz WWEN 3 MHz Sweep 1.04 ms (1201 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
Telephone : +81 463 50 6400

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

Semi Anechoic Chamber

Date

Temperature / Humidity
Engineer

Mode

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

Radiated Spurious Emission

12669310S-A-R1
Shonan EMC Lab.

No.2

February 28, 2019

23 deg. C/33 % RH
Kazutaka Takeyama
(1 GHz - 2.8 GHz)
Tx 11n-20 2412 MHz

No.3

February 24, 2019
24 deg. C/31 % RH
Kazutaka Takeyama
(2.8 GHz - 13 GHz)

No.2

February 25, 2019

25 deg. C/34 % RH
Kazutaka Takeyama

(13 GHz - 26.5 GHz)

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. 2390.000|PK 48.91 2791 14.05 39.46 232 53.73 73.90 20.1 228 2
Hori. 4824.000|PK 48.89 31.46 7.44 42.88 232 47.23 73.90 26.6 148 15
Hori. 7236.000(PK 47.49 36.85 9.21 42.98 232 52.89 73.90 21.0 150 O]floor noise
Hori. 9648.000(PK. 47.47 38.64 10.62 43.13 232 55.92 73.90 17.9 150 O] floor noise
Hori. 7236.000(AV 38.74 36.85 9.21 42.98 232 44.14 53.90 9.7 150 0} floor noise
Hori. 9648.000(AV 38.50 38.64 10.62 43.13 2.32 46.95 53.90 6.9 150 0} floor noise
Vert. 2390.000|PK 49.95 2791 14.05 39.46 232 54.77 73.90 19.1 249 36
Vert. 4824.000|PK 49.42 31.46 7.44 42.88 232 47.76 73.90 26.1 133 71
Vert. 7236.000(PK 4831 36.85 9.21 42.98 232 53.71 73.90 20.1 150 O] floor noise
Vert. 9648.000(PK. 48.03 38.64 10.62 43.13 232 56.48 73.90 17.4 150 0Ol floor noise
Vert. 7236.000(AV 38.83 36.85 9.21 42.98 232 44.23 53.90 9.6 150 0} floor noise
Vert. 9648.000(AV 38.83 38.64 10.62 43.13 2.32 47.28 53.90 6.6 150 0} floor noise
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
Average measurement value with duty factor
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Duty Distance Result Limit Margin |Remark
Factor Factor

[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 2390.000|AV 39.10 2791 14.05 39.46 0.62 232 44.54 53.90 9.3|*1)
Hori. 4824.000|AV 39.15 31.46 7.44 42.88 0.62 232 38.11 53.90 15.7
Vert. 2390.000|AV 38.52 27.91 14.05 39.46 0.62 2.32 43.96 53.90 9.91*1)
Vert. 4824.000|AV 39.53 31.46 7.44 42.88 0.62 2.32 38.49 53.90 15.4
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + 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 factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)
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. 2412.000|PK 86.94 27.88 14.07 39.46 232 91.75 - -| Carrier
Hori. 2400.000|PK 53.08 2791 14.06 39.46 232 57.91 71.75 13.8
Vert. 2412.000|PK 86.72 27.88 14.07 39.46 2.32 91.53 - -|Carrier
Vert. 2400.000|PK 52.98 2791 14.06 39.46 2.32 57.81 71.53 13.7

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

UL Japan, Inc.

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

Telephone : +81 463 50 6400
1481463 50 6401

Facsimile
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Radiated Spurious Emission
(Reference Plot for band-edge)

Start 2.310 0@ GHz
*Res BH (CISPR) 1 MHz

*UEH 3 MHz

Stop 2.398 89 GHz

Sweep 1.84 ms (1281 prs) *Res BH 108 kHz sUBH 308 kHz

Report No. 12669310S-A-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.2
Date February 28, 2019
Temperature / Humidity 23 deg. C/31 % RH
Engineer Kazutaka Takeyama
(1 GHz - 2.8 GHz)
Mode Tx 11n-20 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
5 Agilent R T o Aglent R T
Mkrl 2.413 275 GHz
Ref 107 dBp sfitten 10 dB Ref 116.5 dBwV ftten 20 d 86.97 dBpY
*EmiPk *Peak
Log X Log
19 10
d8/ dB/
-
ol AT AR Ty
67.0 | . . I
dBpY 1
sLafv LgAv = I.|
v s2 | s s P Mo
VU3 FCltti i apani ik " o e e T MR AT o,
£y F————a— === T = | & A :
FTun FTun [0
Swp Swp
Start 2.390 800 GHz

Stop 2.425 808 GHz
Sweep 3.36 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agilent R T % Agient R T
Mkrl 2,413 275 GHz
Ref 187 dBuV *Atten 10 d Ref 116.5 dBpV Atten 26 dB £6.70 dEpV
*EmiPk *Peak
Log * Log
18 16
dB/ dB/
i
ol O e Lt W[
86.7 I . vl
dBpY 1
sLgfv LgAv | JE— '\_.
4 1
Ul s2 51 %2 | [ ™
[ 3= o FEVSRATS TR SR IR T TR YT T T T V3 FC .r-‘"'-b o
) IS S NUUS S U NSO W—— P ™
eo: [ T f £66): e
FTun FTun prdadabiisd
Swp Swp

Start 2.318 08 GHz
*Res BH (CISPR) 1 MHz

sVEH 3 MHz

Start 2,390 989 GHz
*Res BH 108 kHz

Stop 2.398 8@ GHz

Sweep 1.84 ms (1201 prs) sVUEBH 308 kHz

Stop 2.425 8089 GHz
Sweep 3.36 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

1 +81 463 50 6400
1 +81 463 50 6401
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Radiated Spurious Emission

Report No. 12669310S-A-R1

Test place Shonan EMC Lab.

Semi Anechoic Chamber No.1 No.2

Date February 20, 2019 February 25, 2019

Temperature / Humidity 20 deg. C/30 % RH 25 deg. C/34 % RH

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

Mode Tx 11n-20 2437 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. 4874.000|PK 47.77 31.17 6.63 39.50 232 48.39 73.90 25.5 144 57

Hori. 7311.000|PK 46.21 36.82 7.69 39.35 232 53.69 73.90 20.2 150 0]floor noise
Hori. 9748.000|PK. 46.44 38.55 8.89 39.42 232 56.78 73.90 17.1 150 0] floor noise
Hori. 7311.000|AV 36.52 36.82 7.69 39.35 232 44.00 53.90 9.9 150 0l floor noise
Hori. 9748.000|AV 36.74 38.55 8.89 39.42 232 47.08 53.90 6.8 150 0l floor noise
Vert. 4874.000|PK 47.27 31.17 6.63 39.50 2.32 47.89 73.90 26.0 148 49

Vert. 7311.000{PK 46.59 36.82 7.69 39.35 2.32 54.07 73.90 19.8 150 0]floor noise
Vert. 9748.000| PK. 46.25 38.55 8.89 39.42 232 56.59 73.90 17.3 150 0]floor noise
Vert. 7311.000|AV 36.21 36.82 7.69 39.35 232 43.69 53.90 10.2 150 0] floor noise
Vert. 9748.000|AV 36.33 38.55 8.89 39.42 232 46.67 53.90 72 150 0l floor noise

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

Average measurement value with duty factor

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Duty Distance Result Limit Margin |[Remark
Factor Factor
[MHZz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 4874.000|AV 37.74 31.17 6.63 39.50 0.62 232 38.98 53.90 14.9
Vert. 4874.000|AV 37.41 31.17 6.63 39.50 0.62 232 38.65 53.90 15.2

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + 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 factor refer to "Duty factor Calculation chart" 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. 12669310S-A-R1

Test place Shonan EMC Lab.

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

Date February 20, 2019 February 28, 2019 February 24, 2019 February 25, 2019

Temperature / Humidity
Engineer

20 deg. C/30 % RH
Yosuke Ishikawa
(30 MHz - 1 GHz)

23 deg. C/31 % RH
Kazutaka Takeyama

(1 GHz - 2.8 GHz)

24 deg. C/31 % RH
Kazutaka Takeyama
(2.8 GHz - 13 GHz)

25 deg. C/34 % RH
Kazutaka Takeyama
(13 GHz - 26.5 GHz)

Mode Tx 11n-20 2462 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. 2483.500|PK 50.47 27.67 14.11 39.46 2.32 55.11 73.90 18.7 188 11
Hori. 4924.000|PK 49.11 31.37 7.56 42.90 232 47.46 73.90 26.4 169 54
Hori. 7386.000| PK 48.89 37.01 9.35 43.28 2.32 54.29 73.90 19.6 150 0| floor noise
Hori. 9848.000| PK 48.88 39.12 10.57 42.92 2.32 57.97 73.90 159 150 0| floor noise
Hori. 7386.000(AV 38.75 37.01 9.35 43.28 232 44.15 53.90 9.7 150 0] floor noise
Hori. 9848.000|AV 37.99 39.12 10.57 42.92 232 47.08 53.90 6.8 150 O]floor noise
Vert. 2483.500|PK 51.55 27.67 14.11 39.46 232 56.19 73.90 17.7 184 5
Vert. 4924.000|PK 49.97 31.37 7.56 42.90 232 48.32 73.90 255 158 85
Vert. 7386.000| PK 48.60 37.01 9.35 43.28 2.32 54.00 73.90 19.9 150 0| floor noise
Vert. 9848.000|PK 48.11 39.12 10.57 42.92 232 57.20 73.90 16.7 150 0] floor noise
Vert. 7386.000(AV 39.31 37.01 9.35 43.28 232 44.71 53.90 9.1 150 0l floor noise
Vert. 9848.000|AV 38.75 39.12 10.57 42.92 232 47.84 53.90 6.0 150 0] floor noise
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
Average measurement value with duty factor
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Duty Distance Result Limit Margin |Remark
Factor Factor
[MHZ] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 2483.500|AV 39.19 27.67 14.11 39.46 0.62 232 44.45 53.90 9.41*1)
Hori. 4924.000|AV 38.49 31.37 7.56 42.90 0.62 232 37.46 53.90 16.4
Vert. 2483.500|AV 39.51 27.67 14.11 39.46 0.62 232 44.77 53.90 9.1[*1)
Vert. 4924.000|AV 39.36 31.37 7.56 42.90 0.62 232 38.33 53.90 15.5

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + 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 factor refer to "Duty factor Calculation chart" sheet.

*1) Not out of band emission (Leakage Power)

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. 12669310S-A-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.2
Date February 28, 2019
Temperature / Humidity 23 deg. C/31 % RH
Engineer Kazutaka Takeyama
(1 GHz - 2.8 GHz)
Mode Tx 11n-20 2412 MHz
Horizontal
Restricted-band band-edge Plot
o Agilent R T
Ref 107 dBpY sAtten 18 4B
sEmiPk
Log *
10
dB/
sLgFy
V3 FC
£(ix
FTun
Swp
Start 2.483 500 GHz Stop 2.500 009 GHz
*Res BH (CISPR) 1 Mz WEH 3 MHz Sweep 1.04 ms (1201 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot
o Agilent R T
Ref 187 dBwy fitten 20 dB
sEmiPk
Log x
)
dB/
sLaFiv
V3 FC
£(fx =
FTun
Swp
Start 2.483 590 GHz Stop 2.580 089 GHz
sRes BH (CISPR) 1 MHz wWENW 3 MHz Sweep 1.04 ms (1201 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
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Radiated Spurious Emission

12669310S-A-R1
Shonan EMC Lab.
No.1

February 20, 2019
20 deg. C/30 % RH
Yosuke Ishikawa
(30 MHz - 1 GHz)

No.1

February 18, 2019
21 deg.C/27%RH

Yosuke Ishikawa

(1 GHz - 13 GHz)

No.2

February 25, 2019
25 deg. C/34 % RH

Kazutaka Takeyama
(13 GHz - 26.5 GHz)

Mode Tx BT LE 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] [cm] [deg]
Hori. 30.546|QP 24.10] 18.38 7.02 31.84] 0.00 17.66) 40.00 22.3 153 356
Hori. 188.802(QP 24.20] 16.57, 8.99 31.77, 0.00 17.99 43.50 25.5 258 140
Hori. 365.869|QP 26.70] 15.08 7.32 31.79] 0.00 17.31 46.00 28.6 153 263
Hori. 612.425|QP 24.30 19.59 8.37 32.02 0.00 20.24 46.00 25.7 147 52
Hori. 924.707|QP 23.60 22.08 9.74 31.18 0.00 24.24 46.00 21.7 183 266
Hori. 2390.000|PK 46.51 27.89 14.79 39.46 2.32 52.05 73.90 21.8 123 10|
Hori. 4804.000{PK 53.36 31.35 7.42 39.50 2.32 54.95 73.90 18.9 125 0
Hori. 7206.000|PK 45.44 36.78 9.18 39.29 2.32 54.43 73.90 19.4] 100 0
Hori. 9608.000|PK 45.93 38.10 10.63 39.52 2.32 57.46, 73.90] 16.4 100 0
Vert. 31.355|QP 23.70 18.05 7.04 31.84 0.00 16.95 40.00 23.0) 100 217
Vert. 67.471|QP 27.30] 6.87 7.35 31.82] 0.00 9.70 40.00 30.3 100 102
Vert. 192.100{QP 23.80] 16.54 9.00 31.77, 0.00 17.57 43.50 259 100 143
Vert. 604.364|QP 24.10] 19.43 8.34 32.01 0.00 19.86) 46.00 26.1 162 95
Vert. 917.528|QP 23.50] 22.11 9.72 31.23 0.00 24.10] 46.00 21.9 100 90|
Vert. 2390.000(PK. 45.59 27.89 14.79 39.46] 232 51.13 73.90] 22.7 152 0
Vert. 4804.000|PK 52.26] 31.35 7.42 39.50] 232 53.85 73.90] 20.0 100 1
Vert. 7206.000(PK. 45.06 36.78 9.18 39.29] 232 54.05 73.90] 19.8 150 0
Vert. 9608.000{PK. 45.09 38.10] 10.63 39.52] 2.32 56.62 73.90] 17.2 100 0
Result = Reading + Ant.Fac. + Loss (Cable+(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 Averaging factor(Duty factor)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Averaging Distance Result Limit Margin  |Remark
Factor Factor

[MHZ] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 2390.000(PK. 46.51 27.89] 14.79 39.46] -12.40 2.32 39.65 53.90] 14.3]*1)
Hori. 4804.000|PK 53.36] 31.35 7.42 39.50] -12.40 2.32 42.55 53.90] 11.4
Hori. 7206.000(PK. 45.44 36.78 9.18 39.29] -12.40 2.32 42.03 53.90] 11.9
Hori. 9608.000(PK. 45.93 38.10] 10.63 39.52] -12.40 2.32 45.06 53.90] 8.8
Vert. 2390.000(PK 45.59 27.89] 14.79 39.46] -12.40 2.32 38.73 53.90] 15.2]*1)
Vert. 4804.000|PK 52.26] 31.35 7.42 39.50] -12.40 2.32 41.45 53.90] 12.5
Vert. 7206.000|PK 45.06 36.78 9.18 39.29 -12.40 2.32 41.65 53.90 12.3
Vert. 9608.000|PK. 45.09 38.10 10.63 39.52 -12.40 2.32 44.22 53.90 9.7

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

13 GHz - 40 GHz : 20log (1.0 m/ 3.0 m) = -9.54 dB
Averaging factor refer to "Averaging factor (Duty factor) Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)

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. 92.38] 27.88 14.80 39.46] 232 97.92] - -|Carrier
Hori. 2400.000(PK. 37.57, 27.89 14.80 39.46] 232 43.12] 77.92] 34.8
Vert. 2402.000(PK. 91.72] 27.88 14.80 39.46] 232 97.26] - -|Carrier
Vert. 2400.000{PK. 37.80] 27.89 14.80 39.46] 2.32 43.35 77.26] 33.9

Result = Reading + Ant.Fac. + Loss (Cable+(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

1 +81 463 50 6401
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12669310S-A-R1
Shonan EMC Lab.
No.1

February 18, 2019

21 deg. C/27 % RH
Yosuke Ishikawa

(1 GHz - 13 GHz)
Tx BT LE 2402 MHz

Horizontal

Restricted-band band-edge Plot
R T

Authorized-band band-edge Plot
R T

5 Agilent 5 Agilent
Mkrl 2,402 @08 GHz
Ref 95,55 dBpY Atten 18 dB Ref 95.55 dBpV Atten 18 di 90.50 dBpV
sEmiPk| *Peak o
Log * Log n
16 16
dB/ dB/ B
[}
o I W
70.5 1 1 { I
dBpV
slofv| | I I R Lafv | ! Fa |
NPV I ST T ST ERONY FYFT I MUY SU Y PRI S T (T T . S E J; .
v s2 5152 VT L
U3 FC TENS e Ak K
£(Fx £(F):
FTun FTun
Swip Swp
Star 2,310 08 GHz Stop 2.399 89 GHz Start 2.390 800 GHz Stop 2.415 809 GHz
#Res BH (CISPR) 1 MHz WWEH 3 MHz Sweep 104 ms (1201 pis) #Res BH 108 kHz sVEH 380 kHz Sweep 2.4 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
i Agilent R T 5 Agilent R T
Mkrl 2.482 821 GHz
Ref 95.55 dBpV Atten 18 dE Ref 95,55 dEpV Ftten 18 dB 92.56 dEpY
sEmiPk *Peak 2
Log * Log by
18 18 |
dB/ dB/ ||
T I 1
ol N
726 ! 1 J 1
dBpV | |
Lol ]| L g
W 52 7. - § T, | el neen | —
V3 FC V3 EC B Ty Ebartypben e o b
£(f) £(f):
FTun FTun
Swip Swp
Start 2.319 88 GHz Stop 2.399 89 GHz Sare 2,390 989 GHz Stop 2.415 B89 GHz
*Res BH (CISPR) 1 MHz SVEH 3 MHz Sweep 1.04 ms (1201 prs) sRes BH 109 kHz *YEH 386 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. 12669310S-A-R1

Test place Shonan EMC Lab.

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

Date February 20, 2019 February 18, 2019 February 25, 2019

Temperature / Humidity 20 deg. C/30 % RH 21 deg. C/27 % RH 25 deg. C/34 % RH

Engineer Yosuke Ishikawa Yosuke Ishikawa Kazutaka Takeyama

(30 MHz - 1 GHz) (1 GHz - 13 GHz) (13 GHz - 26.5 GHz)
Mode Tx BT LE 2440 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. 33.152|QP 24.30 17.46 7.09 31.84 0.00 17.01 40.00 22.9 155 138
Hori. 189.331{QP 23.60 16.56 8.98 31.77 0.00 17.37 43.50 26.1 253 119
Hori. 325.841|{QP 26.60 14.41 7.08 31.77 0.00 16.32 46.00 29.6 150 250
Hori. 616.421|QP 24.10 19.62 8.39 32.02 0.00 20.09 46.00 25.9 150 204
Hori. 915.144|QP 23.80 22.13 9.71 31.25 0.00 24.39 46.00 21.6 182 256
Hori. 4880.000|PK 51.09 31.20 7.51 39.50 232 52.62 73.90 21.2 119 12
Hori. 7320.000{PK 44.75 36.71 9.29 39.35 232 53.72 73.90 20.1 150 0
Hori. 9760.000{PK 4472 38.60 10.60 3941 2.32 56.83 73.90 17.0 150 0
Vert. 34.269|1QP 23.70 16.96 7.11 31.84 0.00 15.93 40.00 24.0 100 337
Vert. 68.402|QP 27.20 6.75 7.41 31.82 0.00 9.54 40.00 30.4 100 82
Vert. 193.649(QP 24.00 16.67 9.02 31.77 0.00 17.92 43.50 25.5 100 41
Vert. 628.193(QP 24.20 19.54 8.45 32.04 0.00 20.15 46.00 25.8 155 114
Vert. 905.771|(QP 23.70 22.08 9.69 31.32 0.00 24.15 46.00 21.8 100 232
Vert. 4880.000|PK. 49.19 31.20 7.51 39.50 2.32 50.72 73.90 23.1 100 1
Vert. 7320.000{PK 44.39 36.71 9.29 39.35 2.32 53.36 73.90 20.5 150 0
Vert. 9760.000{PK 45.30 38.60 10.60 39.41 2.32 57.41 73.90 16.4 150 0
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.32dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Peak measurement value with Averaging factor(Duty factor)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Averaging [ Distance Result Limit Margin |Remark
Factor Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m]| [dB]
Hori. 4880.000|PK 51.09 31.20 7.51 39.50 -12.40 232 40.22 53.90 13.7
Hori. 7320.000{PK 4475 36.71 9.29 39.35 -12.40 2.32 41.32 53.90 12.6
Hori. 9760.000(PK 44.72 38.60 10.60 3941 -12.40 232 44.43 53.90 9.5
Vert. 4880.000|PK. 49.19 31.20 7.51 39.50 -12.40 232 38.32 53.90 15.6
Vert. 7320.000{PK 44.39 36.71 9.29 39.35 -12.40 232 40.96 53.90 12.9
Vert. 9760.000{PK 45.30 38.60 10.60 39.41 -12.40 232 45.01 53.90 8.9

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Averaging Factor + 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
Averaging factor refer to "Averaging factor (Duty factor) Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)

UL Japan, Inc.

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

Telephone : +81 463 50 6400
1481463 50 6401

Facsimile




Test report No. : 12669310S-A-R1
Page : 51 of 67
Issued date : March 20, 2019
FCCID : BBQ-WSDF21
Radiated Spurious Emission

Report No. 12669310S-A-R1

Test place Shonan EMC Lab.

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

Date February 20, 2019 February 18, 2019 February 25, 2019

Temperature / Humidity 20 deg. C/30 % RH 21 deg. C/27 % RH 25 deg. C/34 % RH

Engineer Yosuke Ishikawa Yosuke Ishikawa Kazutaka Takeyama

(30 MHz - 1 GHz) (1 GHz - 13 GHz) (13 GHz - 26.5 GHz)
Mode Tx BT LE 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. 31.144(QP 24.50 18.14 7.04 31.84 0.00 17.84 40.00 22.1 155 113
Hori. 188.665(QP 24.00 16.56 8.98 31.77 0.00 17.77 43.50 25.7 255 157
Hori. 373.581|QP 28.60 15.12 7.35 31.80 0.00 19.27 46.00 26.7 150 260
Hori. 600.003 QP 24.70 19.31 8.32 32.00 0.00 2033 46.00 25.6 145 23
Hori. 918.038(QP 23.40 22.11 9.72 31.23 0.00 24.00 46.00 22.0 185 225
Hori. 2483.500|PK 47.15 27.64 14.88 39.46 232 52.53 73.90 21.3 142 18
Hori. 4960.000|PK 55.75 31.40 7.61 39.50 232 57.58 73.90 16.3 101 11
Hori. 7440.000(PK. 45.12 36.84 9.39 39.42 232 54.25 73.90 19.6 150 0
Hori. 9920.000(PK 44.66 38.77 10.56 39.30 232 57.01 73.90 16.8 150 0
Vert. 31.747(QP 23.80 17.89 7.05 31.84 0.00 16.90 40.00 23.1 100 240
Vert. 67.824(QP 27.10 6.82 7.38 31.82 0.00 9.48 40.00 30.5 100 267
Vert. 192.959(QP 24.00 16.67 9.01 31.77 0.00 17.91 43.50 255 100 151
Vert. 610.646(QP 24.50 19.59 8.37 32.02 0.00 20.44 46.00 25.5 152 209
Vert. 928.995(QP 23.70 22.10 9.75 31.14 0.00 24.41 46.00 21.5 100 96
Vert. 2483.500|PK 47.47 27.64 14.88 39.46 232 52.85 73.90 21.0 106 11
Vert. 4960.000|PK 55.54 31.40 7.61 39.50 232 57.37 73.90 16.5 141 284
Vert. 7440.000(PK. 44.47 36.84 9.39 39.42 232 53.60 73.90 20.3 150 0
Vert. 9920.000{PK 45.56 38.77 10.56 39.30 232 57.91 73.90 15.9 100 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 Averaging factor(Duty factor)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Averaging [ Distance Result Limit Margin |Remark
Factor Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 2483.500|PK 47.15 27.64 14.88 39.46 -12.40 232 40.13 53.90 13.8[*1)
Hori. 4960.000|PK 55.75 31.40 7.61 39.50 -12.40 232 45.18 53.90 8.7
Hori. 7440.000(PK. 45.12 36.84 9.39 39.42 -12.40 232 41.85 53.90 12.1
Hori. 9920.000(PK. 44.66 38.77 10.56 39.30 -12.40 232 44.61 53.90 9.3
Vert. 2483.500|PK 47.47 27.64 14.88 39.46 -12.40 232 40.45 53.90 13.5[*1)
Vert. 4960.000|PK 55.54 31.40 7.61 39.50 -12.40 232 44.97 53.90 8.9
Vert. 7440.000(PK 44.47 36.84 9.39 39.42 -12.40 232 41.20 53.90 12.7
Vert. 9920.000{PK 45.56 38.77 10.56 39.30 -12.40 2.32 4551 53.90 8.4

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Averaging Factor + 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
Averaging factor refer to "Averaging factor (Duty factor) Calculation chart" sheet.

*1) Not out of band emission (Leakage Power)

UL Japan, Inc.

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

Telephone : +81 463 50 6400
1481463 50 6401

Facsimile
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12669310S-A-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.1
Date February 18, 2019
Temperature / Humidity 21 deg. C/27 % RH
Engineer Yosuke Ishikawa
(1 GHz - 13 GHz)
Mode Tx BT LE 2480 MHz
Horizontal
Restricted-band band-edge Plot
o Agilent R T
Ref 95.55 dBpV Atten 10 dB
sEmiPk
Log *
10
dB/
slofv |, . } I
T e |
V3 FC
£(ix
FTun
Swp
Start 2.483 500 OHz Stop 2.500 009 GHz
*Res BH (CISPR) 1 Mz WEH 3 MHz Sweep 1.04 ms (1201 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot
o Agilent R T
Ref 95.55 dBwy Atten 10 dB
sEmiPk
Log x
)
dB/
sLafv L. |
VI §2hmmin -
V3 FC
£(fx:
FTun
Swp
Start 2.483 590 GHz Stop 2.580 089 GHz
sRes BH (CISPR) 1 MHz wWENW 3 MHz Sweep 1.04 ms (1201 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
Telephone : +81 463 50 6400
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Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity

Radiated Spurious Emission

(Plot data, Worst case)

12669310S-A-R1
Shonan EMC Lab.
No.1

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

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

Engineer Yohsuke Ishikawa Kazutaka Takeyama
(30 MHz - 1 GHz) (1 GHz - 26.5 GHz)
Mode Tx 11g 2437 MHz
80
70
60 & —— QP Limit
= il ——PK Limit
= 50
%_ | I & AV Limit
/M [l .
S, 40 O Hori./QP
= O Hori./PK
w30
é % O Hori./AV
X Vert./QP
20 RN Q
X @ X Vert./PK
10 X 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.

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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Report No.
Test place
Semi Anechoic Chamber

Date

Temperature / Humidity

Radiated Spurious Emission

(Plot data, Worst case)

12669310S-A-R1
Shonan EMC Lab.
No.1

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

No.1
February 18, 2019
21 deg. C/27 % RH

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

Engineer Yosuke Ishikawa Yosuke Ishikawa Kazutaka Takeyama
(30 MHz - 1 GHz) (1 GHz - 13 GHz) (13 GHz - 26.5 GHz)
Mode Tx BT LE 2440 MHz
80
70
60 e —— QP Limit
= = ——PK Limit
= 50 X
%_ | 5 AV Limit
2] AR .
S, 40 < O  Hori./QP
:5 O Hori./PK
@w 30
& & O  Hori/AV
20 X X Vert./QP
3 0
X Vert./PK
10 X Vert./AV
0
10 1000 10000 100000
Frequency [MHz]

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

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 Spurious Emission

Report No. 12669310S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 21, 2019
Temperature / Humidity 24 deg. C/34 % RH
Engineer Kazuya Noda
Mode Tx 11g 2437 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
© Agilent RL ¥ Aglent RL
Mikrl 12.88 kHz Mkrl 175 kHz
R;\f ;16 dBm sAtten 26 dB -32.50 dBm R;E ? dBm *Atten 20 dB -50.69 dBm
Loﬁal | Loéal
18 I T | 1 ] ] 1 l | 18
dB/ ] dB/
LgAv ! | I I | | I | ) LgAv
51 $2 | | | | | | | | | || $1 %2
W3 FC V3 FC
AR AR
£(F): I I [ | [ [ I [ | £(F)
f<sok | , FTun
FET ! I ] ! | ] ! ! ! S S ] ! | ! ! ]
Lf:'.'u.ﬁ%. TR AN IS i i ) B AL TR R T e ot A A A b g s o,
B T T A T — e
! |
Start 9.00 kHz Stop 150.86 kHz | Start 150 kHz Stop 30.860 MHz
sRes BH 208 Hz_ _VEBH 628 Hz_ Sweep 2,279 5 (1201 prs)_| eRes BH 18 kHz_ oVEH 38 kHz_ Sweep 265.3 ms (12081 prs)_
Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] |[dBuV/m] [dB]
12.88 -92.5 0.02 9.7 2.0 1 -80.7 300 6.0 -19.5 454 64.9
175.00 -80.1 0.02 9.7 2.0 1 -68.3 300 6.0 -7.1 22.7 29.8

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]

EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)
N: Number of output

*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

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 Spurious Emission

Report No. 12669310S-A-R1

Test place Shonan EMC Lab. No.5 Shielded Room

Date February 21, 2019

Temperature / Humidity 24 deg. C/34 % RH

Engineer Kazuya Noda

Mode Tx BT LE 2402 MHz

9 kHz - 150 kHz 150 kHz - 30 MHz

= Agilent RL o Aglent RL
Mkrl 9.35 kHz Mkrl 448 kHz
Ref -20 dBm sAtten 26 dB -92.42 dBm [ Ref -10 dBm *Atten 20 dB -50.51 dBm
sPeak wPeak
Log | Log
18 18
a8/ ] 8/
Lgfv LgAv
51 $2 || $1 %2
W3 FC V3 FC
AR + + 1 + 4 | + + AAR 4 | + 4 4 |
fcéégl.‘”‘lﬂl" 0 E'L |aa Lt i |lan s i } ﬁ'?’ Witk hipesin A A T A il bl et s P i st
FET il LIIER “'HW‘-%‘I"“"‘,’“'Hﬁ”‘-]*"‘yl"-"‘-llf'l“._".*‘m‘-‘.n‘ -’!"w-'“‘l".ﬁ_{"ﬁrlrftﬁ'.'rﬁ"f'r"T"v'.ﬁ"hl Swp 1 1 | ! ! 1 1 1 1
|
Start 9.00 kHz Stop 150.86 kHz | Start 150 kHz Stop 30.860 MHz
sRes BH 208 Hz_ #UBH 629 Hz_ Sweep 2,279 5 (1201 prs)_| eRes BH 18 kHz_ oVBH 38 kHz_ Sweep 265.3 ms (12081 prs)_
Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] [[dBuV/m] [dB]
9.35 -92.4 0.02 9.7 2.0 1 -80.7 300 6.0 -19.4 48.1 67.5
448.00 -80.5 0.02 9.7 2.0 1 -68.7 300 6.0 -1.5 14.5 22.0

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]
EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)
N: Number of output
*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

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 Spurious Emission

Report No. 12669310S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 21, 2019
Temperature / Humidity 24 deg. C/34 % RH
Engineer Kazuya Noda
Mode Tx BT LE 2440 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
© Agilent RL ¥ Aglent RL
Mkl 25.22 kHz Mkl 274 kHz
Ref -20 dBm sAtten 26 dB -92.68 dBm [ Ref -10 dBm *Atten 20 dB -73.49 dBm
sPeak wPeak
Log Log
18 18
dB/ dB/
Lgfv LgRv
31 %2 $1 %2
W3 FC V3 FC
AR . ARG
T P ' ' ' ' ' ' ' LI oy ' ' ' '
<S8k |"-_"||._. A '.-"-}I'_' soad i siell byl i u N - ETum AN o A e i e M o sk A e A s A
FET [ rr‘.'.“”ﬁ“‘ﬂ1,.',‘9"1‘-r"1-‘.*r1f,r,Im1li,4'r'.‘“. '{f.‘r']‘q.hr&‘ﬁ\..\{f..,‘].{* | i i | i i | i f i
Start 9.00 kHz Stop 150.86 kHz | Start 150 kHz Stop 30.860 MHz
sRes BH 208 Hz_ _VEBH 628 Hz_ _ Sweep 2.279 5 (1201 prs)_| eRes BH 10 kHz_ oVEH 38 kHz_ Sweep 265.3 ms (1201 pts)_
Frequency | Reading | Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] [[dBuV/m] [dB]
25.22 -92.7 0.02 9.7 2.0 1 -80.9 300 6.0 -19.7 39.5 59.2
274.00 -79.5 0.02 9.7 2.0 1 -67.7 300 6.0 -6.5 18.8 253

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]

EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)
N: Number of output
*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

UL Japan, Inc.

Shonan EMC Lab.
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Conducted Spurious Emission

Report No. 12669310S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 21, 2019
Temperature / Humidity 24 deg. C/34 % RH
Engineer Kazuya Noda
Mode Tx BT LE 2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
© Agilent RL ¥ Aglent RL
Miel 12.76 kHz Mkrl 175 kHz
Ref -20 dBm sAtten 26 dB -92.50 dBm [ Ref -10 dBm *Atten 20 dB -50.36 dBm
sPeak *Peak
Log Log
18 I T | 1 ] ] 1 l | 18
dB/ dB/
Lgfiv | ! ] | | | | | | Lafv
31 %2 | | | | | | | | | $1 %2
W3 FC V3 FC
S — | I ! | ] AR | | ! | ! ! | ] |
£(F): A0V TP )
F<Sek ML kA ax 11 Lok ul _ . ETun MRSy A s B g A e P b A i
er [ T A 'I"l"lﬂ_.‘l.i\r“.h?*'n‘]\‘.‘."‘l“'-Iy"lki,;i]‘-lﬁ.’ﬂffll}fffIll-?-l.\ﬁ:{[r'iulnlﬁ'. | svo — Tttt 11
Start 9.00 kHz Stop 150.86 kHz | Start 150 kHz Stop 30.860 MHz
sRes BH 208 Hz_ _VEBH 628 Hz_ _ Sweep 2.279 5 (1201 prs)_| eRes BH 10 kHz_ oVEH 38 kHz_ Sweep 265.3 ms (1201 pts)_
Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] |[dBuV/m] [dB]
12.76 -92.5 0.02 9.7 2.0 1 -80.7 300 6.0 -19.5 45.4 64.9
175.00 -80.4 0.02 9.7 2.0 1 -68.6 300 6.0 -7.3 227 30.0

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]

EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)
N: Number of output

*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

UL Japan, Inc.

Shonan EMC Lab.
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Power Density

Report No. 12669310S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 21, 2019
Temperature / Humidity 24 deg. C/34 % RH
Engineer Kazuya Noda
Mode Tx
11b
Freq. Reading | Cable | Atten. | Result| Limit | Margin
Loss | Loss
[MHZz] [dBm] [dB] | [dB] |[dBm]|[dBm]]| [dB]
2412 -16.63 1.63 | 9.82 | -5.18 | 8.00 | 13.18
2437 -15.36 1.64 | 9.82 | -3.90 | 8.00 | 11.90
2462 -17.26 1.65 | 9.82 | -5.79 | 8.00 | 13.79
11g
Freq. Reading | Cable | Atten. | Result| Limit | Margin
Loss | Loss
[MHZz] [dBm] [dB] | [dB] | [dBm]|[dBm]]| [dB]
2412 -22.49 1.63 | 9.82 [-11.04| 8.00 | 19.04
2437 -22.87 1.64 | 9.82 [-11.41| 8.00 | 19.41
2462 -23.07 1.65 | 9.82 [-11.60 | 8.00 | 19.60
11n-20
Freq. Reading | Cable | Atten. | Result| Limit | Margin
Loss | Loss
[MHZz] [dBm] [dB] | [dB] | [dBm]|[dBm]]| [dB]
2412 -25.02 1.63 | 9.82 [-13.57| 8.00 |21.57
2437 -24.21 1.64 | 9.82 |-12.75 | 8.00 [ 20.75
2462 -24.44 1.65 | 9.82 [-12.97| 8.00 | 20.97
BT LE
Freq. Reading | Cable | Atten. | Result| Limit | Margin
Loss | Loss
[MHZz] [dBm] [dB] | [dB] | [dBm]|[dBm]| [dB]
2402 -19.62 1.63 | 9.82 | -8.17 | 8.00 | 16.17
2440 -19.39 1.64 | 9.82 | -7.93 | 8.00 | 15.93
2480 -19.61 1.65 | 9.82 | -8.14 | 8.00 | 16.14

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

*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
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Power Density
2412 MHz 2412 MHz
= Agilent RL = Agilent RL
Mirl 2.412 746 GHz Mirl 2.413 267 GHz
Ref =10 dBm sAtten 18 dB -16.63 dBm Ref -10 dBm sAtten 18 dB -22.49 dBm
wPeak 1 *Peak
i PO % i .
MR T e T ‘f
Ll | ‘.l"' _\ / "“'*"\.\\ dB/ AN M AR AW AN, T
\. } \y ’J' I"\'f ] Wy |l
7 i
Lgfv Lgfv -""'»M
51 §2 51 §2
V3 FC V3 FC
AR AR
£(Fx £(Fx
FTun FTun
Swp Swp
Center 2.412 889 GHz Span 12.1 MHz Center 2.412 809 GHz Span 22.7 MHz
*Res BH 3 kHz *UBH 9.1 kHz Sweep 1.284 5 (1201 prs) *Res BH 3 kHz *UBH 9.1 kHz Sweep 2.489 5 (1201 prs)
2437 MHz 2437 MHz
# Aglent RL # Aglent RL
Mikrl 2.436 346 GHz Mikrl 2.437 608 GHz
Ref -16 dBm sfitten 19 df -15.36 dBm Ref =18 dBm *fitten 10 df -22.87 dBm
wPeak i wPeak
li;g " 1.‘3‘. iyl li;g 1
PSS aie d ‘\ K A Moy,
o juty 'n'{ o, \jm‘ dB/ .L;.‘,.J,r{‘.;fhg'\“ MM 'UV\JW\"III JJJ‘A"\ POV, Ak
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)
!;‘ﬂ }'-.,I v
N
Lgfv Lgfv
31 8¢ 31 8¢
V3 FC| V3 FC|
AA AA
£(f) £(f):
FTun FTun
Swp Swp
Center 2.437 808 GHz Span 13.3 MHz Center 2.437 808 GHz Span 22.8 MHz
*Res BH 3 kHz *VEH 9.1 kHz Sweep 1.411 s (1281 prs) *Res BH 3 kHz *VEH 9.1 kHz Sweep 2.419 s (1281 prs)
2462 MHz 2462 MHz
i Agllent RL i Agilent RL
Mkrl 2.462 876 GHz Mkrl 2.458 865 GHz
Ref -16 dBm sftten 18 dB =17.26 dBm Ref -16 dBm sftten 18 dB -23.07 dBm
*Peak " *Peak
Log N PP 4 Ty .
A by ol Py i T 1
B el M \ / i P &%/ aitd AN AR AAMAAAN AN A At o
o \’,' \ ok lf‘l!” P 1 Yo
| ,\1
LoRv LoRv M m‘*\
51 82 51 82
V3 FC V3 FC
AA AA
£(fx £(fx
FTun FTun
Svip Swp
Center 2.4562 800 GHz Span 14.4 MHz Center 2.4562 808 GHz Span 22.8 MHz
*Res BH 3 kHz #UBH 9.1 kHz Sweep 1.528 5 (1201 prs)_ | eRes BH 3 kHz #UBH 9.1 kHz Sweep 2.419 5 (1201 prs)_
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Power Density
11n-20 BT LE
2412 MHz 2402 MHz
= Aglent RL = Aglent RL
Mirl 2.410 708 GHz Mirl 2.401 987 GHz
Ref -18 dBm sAtten 18 dB -25.02 dBm Ref -18 dBm sAtten 16 dB -19.62 dBm
*Peak | *Peak |
Log | Log §. |
1e 1 T 1e T W i . |
) | _ P L L L TP b
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£(Fx £(Fx
FTun 250k
Swp Swp
Center 2.412 088 GHz Span 22.8 MHz Center 2.402 289 GHz Span 1.2 MHz
*Res BH 3 kHz SUEH 9.1 kHz Sweep 2.419 5 (1201 prs) *Res BH 3 kHz SUEH 9.1 kHz Sweep 127.4 ms (1201 prs)
2437 MHz 2440 MHz
“ Aglent RL “ Aglent RL
Mkrl 2.435 752 GHz Mikrl 2.439 991 6 GHz
Ref =20 dBm *ftten 10 di -24.21 dBm Ref -18 dBm *Atten 18 d -19.39 dBm
*Peak | ° *Peak l|
Log Anl .iﬂ\h\ﬁ'.‘h.\? ahn 'pwi,.: A Log
18 Bt et S ELLSELEN A AT A TN PR 10 B
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V3 FC| V3 FC|
AA AA
£(f) £
FTun 50k
Swp Swp
Center 2.437 908 GHz Span 22.7 MHz Center 2,440 908 @ GHz Span 1.1 MHz
*Res BH 3 khz SVEH 9.1 kHz Sweep 2.409 s (1201 prs) *Res BH 3 khz SVEH 9.1 kHz Sweep 116.7 ms (1281 pts)
2462 MHz 2480 MHz
#  Agilent RL W Aglent RL
Mkrl 2.462 586 GHz Mikrl 2.479 997 2 GHz
Ref -28 dBm #fitten 10 dB -24.44 dBm Ref =10 dBm *Atten 10 di -19.61 dBm
#Peak *Peak T
Loa NN Y A;,AM\MMFLM Fvn i 3
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51 2 51 52 !
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AR AA
£0): £06):
FTun 1550k
Swp Swp
Center 2.462 000 GHz Span 22.7 MHz Center 2.458 808 8 GHz Span 1.1 MHz
#Res BH 3 kHz #UBH 9.1 kHz. Sweep 2.409 s (1261 pts)_ | eRes BH 3 kHz WEH 9.1 kHz Sweep 116.7 ms (1201 pts)_
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APPENDIX 2: Test instruments
Test Instruments (1 /2)
Last . . Calibration
Local ID LG 0 Description Manufacturer Model Serial Calibration Calibratod 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- 0CT-0
SCC-G32 | AT 145183 | Coaxial Cable | Junkosha 02000KMSK | 1200 2018/11/25 | 2019/11/30 12
MS i
S0S-09 AT 146318 ﬁl‘;‘;ﬁgry 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 g;tg;;‘ir 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)
. HEWLETT 3008A0126
KAF-02 RE 144878 | Pre Amplifier | L. CiaRD 84498 2 2018/4/4 | 2019/4/30 12
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-
Sﬁﬁik) RE 145597 | Anechoic TDK (S)ﬁﬁcsj'A) 1 2018/529 | 2019/5/31 12
Chamber
SAEC- Semi- SAEC
01(SVSWR | RE 145561 | Anechoic TDK y 1 2018/7/19 |  2019/7/31 12
01(SVSWR)
) Chamber
SAEC- Semi- SAEC-
02(SVSWR | RE 145598 | Anechoic TDK 2 2018/7/15 | 2019/7/31 12
02(SVSWR)
) Chamber
SAEC- Semi- SAEC-
03(SVSWR | RE 145566 | Anechoic TDK 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-04 RE 145127 | Pre Amplifier | 100 TPAO118-36 | 2072554 2018/6/26 | 2019/6/30 12
Corporation
SAF-06 RE 145005 | Pre Amplifier | 10 TPAO118-36 | 1440491 2019/2/8 | 2020/2/29 12
Corporation
SATI0-05 | RE 145136 OAV“eel‘g‘;t;)r(ab AGILENT 8493C010 | 74864 2018/11/25 | 2019/11/30 12
SATI10-06 | RE 145137 | Attenuator AGILENT 3493C-010 74865 2018/11/25 | 2019/11/30 12
SAT3-09 RE 144959 | Attenuator JFW SOHF-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 ° 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 | 2019/4/30 12
SRSE-01 clector TOYO 1P clector
SCC-G05 | 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 Soy O T 2061904 2018/5/11 | 2019/5/31 12
MWX221-
SCC-G40 | RE 166491 | Coaxial Cable | Junkosha 01000NFSN | 16128005 2019/1/25 | 2020/1/31 12
MS/B
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Test Instruments (2 / 2)
Last . . Calibration
Local ID Ui LA Description Manufacturer Model Serial Calibration e Interval
Name ID Due Date
Date (Month)
MWX221-
SCC-G41 | RE 151617 | Coaxial Cable | Junkosha 01000NFSN | 16128006 2019/1/25 | 2020/1/31 12
MS/B
. HUBER+SUNE | SUCOFLEX_ | SN MY
SCC-G43 | RE 156380 | Coaxial Cable | o 04 E 1340645 2018/7/10 | 2019/7/31 12
SCC-G44 | RE 168300 | Coaxial Cable gUBEmSUNE ?&COFLEX 800070/4A 2018/3/28 | 2019/3/31 12
Highpass MICRO-
SFL-18 RE 145305 | TRONICS HPM50111 119 2018/4/20 | 2019/4/30 12
SHA-01 RE 145383 | Horn Antenna | Schwarzbeck BBHA9120D | 9120D-725 2018/7/23 | 2019/7/31 12
SHA-02 RE 145384 | Horn Antenna | Schwarzbeck BBHA9120D | 9120D-726 2018/7/23 2019/7/31 12
SHA-03 RE 145501 | Horn Antenna | Schwarzbeck BBHA9120D | 9120D-739 2018/7/23 | 2019/7/31 12
SIM-09 RE 145336 | Measure PROMART SEN1935 - - - -
SLA-05 RE 145527 I/;‘r’fgrf;‘;d‘c 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-03 RE 146317 | Humidity A&D AD-5681 4063325 2018/10/25 | 2019/10/31 12
Indicator
S0OS-05 RE 146293 | Humidity A&D AD-5681 4062518 2018/10/25 | 2019/10/31 12
Indicator
. Rohde &
STR-07 RE 146209 | Test Receiver | 0N °~ ESU26 100484 2018/9/26 | 2019/9/30 12
STS-01 RE 145792 gitg;;‘ir HIOKI 3805-50 80997812 2018/10/16 | 2019/10/31 12
STS-02 RE 145793 g;tgels;r HIOKI 3805-50 80997819 2018/3/8 | 2019/3/31 12
STS-03 RE 146210 g;tg;::ér HIOKI 3805-50 80997823 2018/10/16 | 2019/10/31 12
SAT3-13 CE 150923 | Attenuator JFW SOHF-003N 2019/1/25 | 2020/1/31 12
SCC- Coaxial ~/0901-
CY/CI0/SR | CE 145036 | Cableg&Rp | Subner/Suhner/ | RG22SU/LAL | g 2018/4/9 | 2019/4/30 12
TOYO PE/NS4906
SE-03 Selector Selector)
Rohde &
SLS-02 CE 145539 | LISN Sehwers ENV216 100512 2019/2/20 | 2020/2/29 12
S0S-06 CE 146294 | Humidity A&D AD-5681 4062118 2018/12/5 | 2019/12/31 12
Indicator
. Rohde &
STR-08 CE 150463 | Test Receiver | g1 ° 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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