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e The testresults in this test report was made by using the measuring instruments which are traceable to national standards
of measurement in accordance with ISO/IEC 17025.
e The applicable standard, testing condition and testing method which were used for the tests are based on the request of

the applicant.

e The test results presented in this report relate only to the offered test sample.

e The contents for the equipment under test (EUT) such as identification information in clause 2 and 6 of this report were
provided by the applicant. JQA is not responsible for the test results affected by the incorrect information.

e The contents of this test report cannot be used for the purposes, such as advertisement for consumers.

e This test report shall not be reproduced except in full without the written approval of JQA.

e VLAC does not approve, certify or warrant the product by this test report.
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1 Summary of Test Results

Applied Standard : CFR 47 FCC Rules and Regulations Part 15 — Radio Frequency Devices
Subpart C — Intentional Radiators

Item FCC rules Result Note
Antenna Requirement §15.203 Passed 1
99% Occupied Bandwidth -- - 2
6 dB Emission Bandwidth §15.247(a)(2) Passed
Power Spectral Density §15.247(e) Passed
Maximum Conducted Output Power §15.247(b)(3) Passed
Conducted Spurious Emission §15.247(d) Passed
. . - §15.205, §15.209 and
Radiated Spurious Emission §15.247(d) Passed
AC Powerline Conducted Emission §15.207 Passed
RF Exposure §1.1310, §2.1091 and Passed 3
§15.247()
1) The EUT is designed to ensure that no antenna other than that furnished by the manufacturer shall be used.
Information for antenna type is described in clause 2.
2) Reporting purposes only
3) Refer to test report KL80230810.

In the approval of test results,
No deviations were employed from the applied standard.
No modifications were conducted by JQA to achieve compliance to the limitations.

Reviewed by
Yasuhisa Sakai / Project Manager /% gaé A

Yuji Shintaku / Assistant Manager ?74 ¢
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2 Description of Equipment Under Test (EUT)

2.1 General Information

Teijin Frontier Co., Ltd.

Manufacturer NBF Comodio Shiodome 2-14-1, Higashishimbashi, Minato-ku,
Tokyo 105-0021, Japan

Products RecoHand

Model No. M920SRW

Serial No. 00012 (Radiated sample), 00013 (Conducted sample)

Product Type Mass Production

Date of Manufacture October 19, 2023

Power Rating 3.3vDC

EUT Grounding None

Modulation Technology

Digital transmission system (DTS)

Modulation Type

Bluetooth 5.1 +LE (GFSK)

Operating Frequency

2402.0 MHz (00CH) — 2480.0MHz (39CH)

Antenna Type

PCB Antenna

Antenna Gain

-1.61 dBi

2.2 Channel List

40 channels are provided for BLE.

Channel Frequency (MHz) Channel Frequency (MHz)
0 2402 20 2442
1 2404 i i
2 2406 i i
i 37 2476
18 2438 38 2478
19 2440 39 2480

Control No. 23130-2302
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Accreditation of Test Laboratory
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JQA Kitakansai Testing Center Saito EMC Branch is accredited under ISO/IEC 17025 by the following
accreditation bodies and the test facility is registered by the following bodies. If the accreditation logo does
not appear on this cover, it is outside the scope of ISO/IEC 17025.

VLAC Accreditation No.
A2LA Accreditation No.

VCCI Registration No.
FCC Registration No.
ISED Registration No.
BSMI Registration No.

VLAC-001-2 (Expiry date : April 30, 2024)
5498.01 (Expiry date : November 30, 2025)

A-0002 (Expiry date : April 30, 2024)
JP5008 (Expiry date : April 30, 2024)
JP0014 (Expiry date : November 30, 2025)
SL2-1S-E-6006, SL2-IN-E-6006, SL2-R1/R2-E-6006, SL2-A1-E-6006
(Expiry date : September 14, 2025)

Accredited as conformity assessment body for Japan electrical appliances and material law by METI.

(Expiry date : February 22, 2025)

Measurement Uncertainty
Item Frequency Uncertainty (U)

Emission Bandwidth -- +09%
Peak Output Power -- +0.9dB
9kHz -1 GHz +1.4dB
Conducted Emission (Antenna Port) 1 GHz - 18 GHz +1.7dB
18 GHz — 40 GHz +2.3dB
9 kHz — 30 MHz +3.0dB
30 MHz — 200 MHz +3.6dB
Radiated Emission 200 MHz — 1000 MHz +4.8dB
1 GHz — 6 GHz +4.7dB
6 GHz — 18 GHz +4.6dB
18 GHz — 40 GHz +5.1dB
AC Powerline Conducted Emission 150 kHz — 30 MHz +2.6dB

Determining compliance with the limits in this test report was based on the results of the compliance
measurement, not taking into account measurement instrumentation uncertainty (MIU).
The reported expanded uncertainty of measurement, U is described with using the coverage factor k = 2,

to give a level of confidence of approximately 95 %.
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6  Setup of EUT
6.1 Test Configuration
The equipment under test (EUT) consists of :
Item Manufacturer Model No. Serial No.
A | RecoHand Teijin Frontier Co., Ltd. M920SRW 00012, 00013
The auxiliary equipment (AE) used for testing :
None
Iltem Manufacturer Model No. Serial No.
D Yingju P
B | AC Adapter ongguan Yingju FOWer | v 3c010w-05020001 | 4219
Co., Ltd.
Type of Cable:
No. | Descriotion Identification Cable Ferrite Length
| P (Manu. etc.) Shielded Core (m)
1 | USB Cable -- Yes No 15

6.2 Test Arrangement (Drawings)

Conducted Emission Tests

B
Il

120VAC 60Hz

Control No. 23130-2302 JAPAN QUALITY ASSURANCE ORGANIZATION
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Other RF Tests

3.3vDC

6.3 Operating Condition

Test Mode
The EUT is set with the test mode, the specification of the test mode is as followings.

Bluetooth Low Energy Mode (Bluetooth 5.1 +LE):
Transmitting frequency : 2402 MHz (O0CH) — 2480 MHz (39CH)
Receiver frequency : 2402 MHz (00CH) — 2480 MHz (39CH)

The tests were performed in the following worst condition.

Mode Data Rate (Worst) Channel
BLE 1 Mbps 1 Mbps 0,19, 39
BLE 2 Mbps 2 Mbps 0,19, 39

The EUT with temporary antenna port was used in conducted measurement.

The tests were performed using the test program which status changed by the contact switches supplied
by applicant.

Control No. 23130-2302 JAPAN QUALITY ASSURANCE ORGANIZATION
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6.4

Control No. 23130-2302

Duty Cycle

Mode On Time On+Off Time Duty Cycle Duty Factor VBW [>1/T]
(msec.) (msec.) (%) (dB) (kHz)
BLE 1 Mbps 0.120 1.465 8.2 10.87 > 8.34
BLE 2 Mbps 0.070 1.410 5.0 13.04 > 14.29

BLE 1 Mbps

BLE 2 Mbps

— Kepsight Spectrum Anshzer - Swept S
AL

“Avg Type:Log-Pwr

g~ Trig:Video
2Arten: 20 B

Ref 10.00 dBm

B e o T L T LR, YV e R S L LY

Span 0 Hz

— Kepight Specium Anshaes - Swept
AL ]
Avg Type: Log-Pwr
st~ Trig: Video
sanen: 20 6B

Ref 10.00 dBm

R e L e e o T L L T e i wsttseronhl

Span 0 Hz

Center 2440000000 GHz
Sweep 5.000 ms (1001 pts)

#VBW 3.0 MHz

Center 2.440000000 GHz
#VBW 3.0 MHz Sweep 5.000 ms (1001 pts)) Res BW MHz
= FUNCTION ‘ LUE = X 3 Fune TWCTH i TE =

1 4,04 dBm

; 0.04d8! |

[ S
5 1
q
7 I
B

9

10

1 v

Tt =3 AT
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7 Test Item
7.1 99% Occupied Bandwidth
7.1.1 Test Site and Instruments
Test Site : Shielded Room S3
Type Model Serial No. (ID) Manufacturer Last Cal. Cal. Due
Spectrum Analyzer N9010A MY50420292 (A-12) | Agilent 2023/12/12 | 2024/12/11
RF Cable SF102 14253/2 (C-52) HUBER+SUHNER | 2023/08/29 | 2024/08/28
Attenuator 54A-10 W5732 (D-30) Weinschel 2023/05/26 | 2024/05/25
Thermo-Hygrometer | testo 608-H2 30050650 (F-71) testo 2023/04/24 | 2024/04/23
Barometer BAROMEX 02952 (F-48) SATO 2023/08/16 | 2024/08/15
7.1.2 Test Method and Test Setup (Diagrammatic illustration)
The EUT is connected to the measuring equipment via a suitable attenuator.
The test conditions and methods comply with the following test standards.
- ANSI C63.10-2020 +Cor.1-2023 clause 6.9.3
EUT Attenuator Spectrum
Analyzer

Control No. 23130-2302
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7.1.3 Test Data

Test Date: February 9, 2024
Temp.: 23 °C, RH: 38 %, Atm.: 1001 hPa

Frequency 99% Occupied Bandwidth Limits
Mode Channel

(MHz) (MHz) (MHz)

0 2402 1.038 -

BLE 1 Mbps 19 2440 1.041 -

39 2480 1.042 -

0 2402 2.036 --

BLE 2 Mbps 19 2440 2.042 -

39 2480 2.043 --

BLE 1 Mbps

Channel 0 (2402 MHz)

Channel 19 (2440 MHz)

— Kepight Spectrum Anshzes - Occupied B9
AL

Ref 20.00 dBm

Center 2.402000 GHz
[#Res BW 15 kHz
Occupied Bandwidth
1.0377 MHz
10.529 kHz
575.8 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2402000000
Fres Run

- Trig:

#VBW 47 kHz

Total Power

% of OBW Power
xdB

GHz
AvglHold: 1010

=
Radio Std: None

Radio Device: BT

Span 2.000 MHz
Sweep 8.533 ms|

10.6 dBm

99.00 %
-6.00 dB

STATUS

= E]

03:24:20 P Feb 0%, 202
Radio Std: None

— Keysight Specinam Anshzes - Occupied B9
AL

Center Freq

2440000000 GF
Trig: Free Run

z
= AvglHold: 1010
Radio Device: BT

Ref 20.00 dBm

Span 2.000 MHz
Sweep 8.533 ms|

Center 2.440000 GHz
HiRes BW 15 kHz

#VBW 47 kHz

Occupied Bandwidth Total Power 10.3 dBm
1.0407 MHz
9.432 kHz

578.9 kHz

99.00 %
-6.00 dB

% of OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

Channel 39 (2480 MHz)

" Keysight Spectrum Anayces - Dccupied BV
RL

SIF GainL ow

Ref 20.00 dBm

Center 2.480000 GHz
H#Res BW 15 kHz

Occupied Bandwidth

1.0415 MHz
9.442 kHz
578.4 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.480000000
s Trig: FreeRun

#VBW 47 kHz

Total Power

% of OBW Power
x dB

GHz
AvglHold: 10110

03,2717 PHFeb 09, 2004

Span 2.000 MHz
Sweep 8.533 ms|

10.1 dBm

99.00 %
-6.00 dB

Control No. 23130-2302
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BLE 2 Mbps

Channel 0 (2402 MHz)

Channel 19 (2440 MHz)

" Keysight Spectrum Anayces - Dccupied BV
RL

SIF GainL ow

Ref 20.00 dBm

Center 2.402000 GHz
[#Res BIW 30 kHz
Occupied Bandwidth
2.0356 MHz
9.478 kHz
915.6 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.402000000 GHz

s Trig: FreeRun
30 48

#VBW 91 kHz

Total Power

% of OBW Power
xdB

Ave|

[Hold: 1010

10.8 dBm

99.00 %

-6.00 dB

s

03.31:26 PHFeb.
Radio Std: None

Radio Device: BTS

Span 4.000 MHz
Sweep 4.267 ms|

" Keysignt Spectmm Anstyces - Dccupied BY0
RL

SIF GainL ow

Ref 20.00 dBm

Center 2.440000 GHz
HRes BW 30 kHz

Occupied Bandwidth

2.0416 MHz
9.711 kHz
917.7 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.440000000 GHz
s Trig: FreeRun AvglHold: 10110
30 48

#VBW 91 kHz

Total Power 10.6 dBm

% of OBW Power
xdB

99.00 %
-6.00 dB

STATUS

03.35:26 7

Radio Std: None

Radio Device: BTS

Span 4.000 MHz
Sweep 4.267 ms|

Channel 39 (2480 MHz)

" Keysight Spectrum Anayces - Dccupied BV
RL

SIF GainL ow

Ref 20.00 dBm

Center 2.479997 GHz
H#Res BW 30 kHz

Occupied Bandwidth

2.0428 MHz
12.778 kHz
793.0 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.479357200 GHz
AvglHold: 10110

s Trig: FreeRun
30 48

#VBW 91 kHz

Total Power

% of OBW Power
x dB

1

0.5 dBm

99.00 %
-6.00 dB

03:42:57 PHFeb.
Radio Std: None

Radio Device: BTS

Span 4.000 MHz
Sweep 4.267 ms|
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7.2 6 dB Emission Bandwidth
7.2.1 Test Site and Instruments
Test Site : Shielded Room S3
Type Model Serial No. (ID) Manufacturer Last Cal. Cal. Due
Spectrum Analyzer N9010A MY50420292 (A-12) | Agilent 2023/12/12 | 2024/12/11
RF Cable SF102 14253/2 (C-52) HUBER+SUHNER | 2023/08/29 | 2024/08/28
Attenuator 54A-10 W5732 (D-30) Weinschel 2023/05/26 | 2024/05/25
Thermo-Hygrometer | testo 608-H2 30050650 (F-71) testo 2023/04/24 | 2024/04/23
Barometer BAROMEX 02952 (F-48) SATO 2023/08/16 | 2024/08/15
7.2.2 Test Method and Test Setup (Diagrammatic illustration)
The EUT is connected to the measuring equipment via a suitable attenuator.
The test conditions and methods comply with the following test standards.
- KDB 558074 D01 15.247 Meas Guidance v05r02
- ANSI C63.10-2020 +Cor.1-2023 clause 11.8
EUT Attenuator Spectrum
Analyzer

Control No. 23130-2302
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Test Date: February 9, 2024
Temp.: 23 °C, RH: 38 %, Atm.: 1001 hPa

Frequency 6dB Bandwidth Limits

Mode Channel
(MHz) (MHz) (MHz)
0 2402 0.708 > 0.5
BLE 1 Mbps 19 2440 0.708 > 0.5
39 2480 0.712 > 0.5
0 2402 1.188 > 0.5
BLE 2 Mbps 19 2440 1.192 > 0.5
39 2480 1.198 > 0.5

BLE 1 Mbps

Channel 0 (2402 MHz)

Channel 19 (2440 MHz)

— Kepight Spectrum Anshzes - Occupied B9
AL

Ref 20.00 dBm

Center 2.402000 GHz
H#Res BW 100 kHz

Occupied Bandwidth

Center Freq: 2402000000

Trig: Free Rus

#VBW 300 kHz

Total Power

.E]

12:55:12 P Fab 99, 2028
Radio Std: None

AvglHold: 1010

Radio Device: BT

Span 2.000 MHz|

— Keysight Specinam Anshzes - Occupied B9
AL

Center 2.440000 GHz Span 2.000 MHz|
H#Res BW 100 kHz #VBW 300 kHz Sweep 1ms|

Sweep 1ms|

10.9 dBm

Occupied Bandwidth Total Power 10.6 dBm

Control No. 23130-2302

1.0676 MHz
Transmit Freq Error 15.086 kHz % of OBW Power  99.00 %
x dB Bandwidth 707.5 kHz xdB -6.00 dB

= STATUS

=

03:23:14 PHFeb 0%, 2004
Radio Std: None

Center Freq: 2440000000 GHz
Trig: Frae Run AvglHold: 1010

Ref 20.00 dBm

1.0717 MHz
Transmit Freq Error 14533kHz % of OBW Power  99.00 %
x dB Bandwidth 707.7 kHz xdB -6.00 dB

Channel 39 (2480 MHz)

" Keysight Spectrum Anayces - Dccupied BV
RL

req: 2.480000000 GHz
o Run AvglHold: 10110
SIF GainL ow #aren: 30 6B

Ref 20.00 dBm

Occupied Bandwidth Total Power 10.4 dBm
1.0719 MHz

Transmit Freq Error 14.785 kHz % of OBW Power  99.00 %

x dB Bandwidth 712.2 kHz x dB -6.00 dB

Center 2.480000 GHz Span 2.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1ms)

JAPAN QUALITY ASSURANCE ORGANIZATION
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BLE 2 Mbps

Channel 0 (2402 MHz)

Channel 19 (2440 MHz)

" Keysight Spectrum Anayces - Dccupied BV
RL

SIF GainL ow

Ref 20.00 dBm

Center 2.402000 GHz

iRes BIV 100 kHz
Occupied Bandwidth

2.0353 MHz

9.963 kHz

1.188 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.402000000 GHz
s Trig: FreeRun AvglHold: 10110
30 48

#VBW 300 kHz

Total Power 11.8 dBm

% of OBW Power  99.00 %
xdB -6.00 dB

STATUS

03.25:48 M Feb.
Radio Std: None

Radio Device: BTS

Span 4.000 MHz
Sweep 1ms|

" Keysignt Spectmm Anstyces - Dccupied BY0
RL

SIF GainL ow

Ref 20.00 dBm

Center 2.440000 GHz
H#Res BW 100 kHz

Occupied Bandwidth

2.0414 MHz
9.047 kHz
1.192 MHz

Transmit Freq Error
x dB Bandwidth

30 48

#VBW 300 kHz

Total Power

% of OBW Power
xdB

Center Freq: 2.440000000 GHz

s Trig: FreeRun AvglHold >1010

11.5 dBm

99.00 %
-6.00 dB

STATUS

05:33:30 PHFeb
Radio Std: None

Radio Device: BTS

Span 4.000 MHz
Sweep 1ms|

Channel 39 (2480 MHz)

" Keysight Spectrum Anayces - Dccupied BV
RL

SIF GainL ow

Ref 20.00 dBm

Center 2.479997 GHz
#Res BW 100 kHz

Occupied Bandwidth

2.0444 MHz
12.468 kHz
1.198 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.479357200 GHz
s Trig: FreeRun AvglHold: 10110
30 48

#VBW 300 kHz

Total Power 11.4 dBm

% of OBW Power 99.00 %
x dB -6.00 dB

03:37:50 PHFeb.
Radio Std: None

Radio Device: BTS

Span 4.000 MHz
Sweep 1ms|
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7.3 Power Spectral Density
7.3.1 Test Site and Instruments
Test Site : Shielded Room S3
Type Model Serial No. (ID) Manufacturer Last Cal. Cal. Due
Spectrum Analyzer N9010A MY50420292 (A-12) | Agilent 2023/12/12 | 2024/12/11
RF Cable SF102 14253/2 (C-52) HUBER+SUHNER | 2023/08/29 | 2024/08/28
Attenuator 54A-10 W5732 (D-30) Weinschel 2023/05/26 | 2024/05/25
Thermo-Hygrometer | testo 608-H2 30050650 (F-71) testo 2023/04/24 | 2024/04/23
Barometer BAROMEX 02952 (F-48) SATO 2023/08/16 | 2024/08/15
7.3.2 Test Method and Test Setup (Diagrammatic illustration)
The EUT is connected to the measuring equipment via a suitable attenuator.
The test conditions and methods comply with the following test standards.
- KDB 558074 D01 15.247 Meas Guidance v05r02
- ANSI C63.10-2020 +Cor.1-2023 clause 11.10
EUT Attenuator Spectrum
Analyzer

Control No. 23130-2302
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Test Date: February 9, 2024
Temp.: 23 °C, RH: 38 %, Atm.: 1001 hPa

Frequency Power Spectral Density Limits
Mode Channel
(MHz) (dBm/30kHz) (dBm/3kHz)

0 2402 1.992 < 8.0

BLE 1 Mbps 19 2440 1.705 < 8.0
39 2480 1.462 < 8.0

0 2402 0.628 < 8.0

BLE 2 Mbps 19 2440 0.348 < 8.0
39 2480 0.117 < 8.0

BLE 1 Mbps

Channel 0 (2402 MHz)

Channel 19 (2440 MHz)

— Kepsight Spectrum Anshzer - Swept S
AL

Type: Log-Pwr

Avg
PN e ~=-  Trig: FreeRun Avg Hold: 100100
|FGaindow i

Ref 20.00 dBm

CFnter 2.4020000 GHz Span 1.600 MHz|

#VBW 100 kHz

— Kepight Spectnum Anshzer - Swept 54
AL

pe: Log-Pwr
Mot

PNG: Wida —>-  Trig: Free Run
{FGain-Low 2t

Mkr1 2.440
Ref 20.00 dBm

Center 2.4400000 GHz Span 1.600 MHz|

#VBW 100 kHz 1001 pts)

2-!)2|m GHz 1.992 dBm.
5
N
N

2M(nn1e GHz 1.705 dBm.

Channel 39 (2480 MHz)

= Kepsight Spectrum Anshzer - Swept S

——

TG s s TG Freefn
G siren: 30 6B

Ref 20.00 dBm

C enter 2.4800000 GHz

Span 1.600 MHz|

#VBW 100 kHz #Sweep 100.0 ms (1001 pts)

2 450 001 § GHiz 1.462 dBm,,
D
D
D
D
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BLE 2 Mbps

Channel 0 (2402 MHz) Channel 19 (2440 MHz)

= Kepsight Spectrum Anshzer - Swept S
RL

= Kepight Spectnam Anshzer - Swept Sh
RL i

ype: Log-Pur
jde —»-  Trigi Free Run AvglHold: 100100
Gain:L.ow #Arten: 30 6B

Ref 20.00 dBm Ref 20.00 dBm

Center 2.402000 GHz Span 3.200 MHz
4 30 kHz #VBW 100 kHz #Sweep 100.0 ms (1001 pts)

Center 2.440000 GHz
#Res BW 30 kHz

Wi
Gain-Low #aren: 30 6B

jde —»-  Trigi Free Run AvglHold: 100100

Span 3.200 MHz|

#VBW 100 kHz #Sweep 100.0 ms (1001 pts)

Channel 39 (2480 MHz)

= Kepsight Spectrum Anshzer - Swept S
RL

ype: Log-Pur
PRO:Wide ~»-  Trig: FreeRun AvglHold: 100100
1Féiain-Low #Arten: 30 6B

Ref 20.00 dBm

Center 2.480000 GHz Span 3.200 MHz|
#Res BW 30 kHz #VBW 100 kHz #Sweep 100.0 ms (1001 pts)|

WHR WODE
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7.4.1

Maximum Conducted Output Power
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Test Site and Instruments
Test Site : Shielded Room S3
Type Model Serial No. (ID) Manufacturer Last Cal. Cal. Due
Power Meter ML2495A 1423001 (B-16) Anritsu 2023/08/14 | 2024/08/13
Power Sensor MA2411B 1339136 (B-18) Anritsu 2023/08/14 | 2024/08/13
Attenuator 54A-10 W5732 (D-30) Weinschel 2023/05/26 | 2024/05/25
Thermo-Hygrometer | testo 608-H2 30050650 (F-71) testo 2023/04/24 | 2024/04/23
Barometer BAROMEX 02952 (F-48) SATO 2023/08/16 | 2024/08/15

7.4.2 Test Method and Test Setup (Diagrammatic illustration)

The EUT is connected to the measuring equipment via a suitable attenuator.

The test conditions and methods comply with the following test standards.
- KDB 558074 D01 15.247 Meas Guidance v05r02
- ANSI C63.10-2020 +Cor.1-2023 clause 11.9.1.2 (PKPM1) and 11.9.2.3.2 (AVGPM-G)

Control No. 23130-2302
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7.4.3 Test Data
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Test Date: February 6, 2024
Temp.: 22 °C, RH: 39 %, Atm.: 1005 hPa

Frequency Peak Output Power Limits
Mode Channel
(MHz) (dBm) (dBm)
0 2402 4.456 < 30.0
BLE 1 Mbps 19 2440 4.238 < 30.0
39 2480 3.944 < 30.0
0 2402 4.464 < 30.0
BLE 2 Mbps 19 2440 4.232 < 30.0
39 2480 3.960 < 30.0
Frequency Average Output Power Limits
Mode Channel
(MHz) (dBm) (dBm)
0 2402 4.434 --
BLE 1 Mbps 19 2440 4.208 --
39 2480 3.925 --
0 2402 4.438 --
BLE 2 Mbps 19 2440 4.205 --
39 2480 3.927 --
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7.5 Conducted Spurious Emission
7.5.1 Test Site and Instruments
Test Site : Shielded Room S3
Type Model Serial No. (ID) Manufacturer Last Cal. Cal. Due
Spectrum Analyzer N9010A MY50420292 (A-12) | Agilent 2023/12/12 | 2024/12/11
RF Cable SF102 14253/2 (C-52) HUBER+SUHNER | 2023/08/29 | 2024/08/28
Attenuator 54A-10 W5732 (D-30) Weinschel 2023/05/26 | 2024/05/25
Thermo-Hygrometer | testo 608-H2 30050650 (F-71) testo 2023/04/24 | 2024/04/23
Barometer BAROMEX 02952 (F-48) SATO 2023/08/16 | 2024/08/15
7.5.2 Test Method and Test Setup (Diagrammatic illustration)
The EUT is connected to the measuring equipment via a suitable attenuator.
The test conditions and methods comply with the following test standards.
- KDB 558074 D01 15.247 Meas Guidance v05r02
- ANSI C63.10-2020 +Cor.1-2023 clause 11.11
EUT Attenuator Spectrum
Analyzer
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7.5.3 Test Data

7.5.3.1 Band-edge Emission

Page 22 of 75

Test Date: February 9, 2024
Temp.: 23 °C, RH: 38 %, Atm.: 1001 hPa

BLE 1 Mbps

Channel 0 (2402 MHz)

Channel 39 (2480 MHz)

" Vepsigh Specrum notyes - Swept 54
RL

Avg Type: Log-Pwr
PNO: toat —»-  Trig: FreeRun Avg|Hold:>1001160
IFéiain-Low #Arten: 30 6B

f 20.00 dBm

Sweep 2.200 ms (1001 pts)

Span 22.50 MHz|

" Vepight Specnum Anotyes - Swept 54

Center 2.48350 GHz
BW 100 kHz

Avg Type: Log-Pwr
Post —»- Trig: FreeRun AvglHold: 100100

FGainLow #aren: 30 6B

Ref 20.00 dBm

Span 22.50 MHz
Sweep 2.200 ms (1001 pts)

#VBW 300 kHz

Channel 0 (2402 MHz)

Channel 39 (2480 MHz)

— Kepsight Spectrum Anshzer - Swept S
AL

“Avg Type: Log-Pwr
. Trig: FresRun AvglHold: 100100

Ref 20.00 dBm

Center 2.40000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Sweep 2.400 ms (1001 pts)

Span 25.00 MHz|
#Res BW 1

— Kepight Spectnum Anshzer - Swept 54
AL

Center 2.48350 GHz

“Avg Type: Log-Pwr
4 - Trig: FreeRun AvglHold: 100100

Ref 20.00 dBm

Span 25.00 MHz
Sweep 2.400 ms (1001 pts)

00 kHz #VBW 300 kHz
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7.5.3.2 Conducted Spurious Emission

Test Date: August 10, 2023
Temp.: 25 °C, RH: 59 %, Atm.: 1003 hPa

BLE 1 Mbps — Channel 0 (2402 MHz)
30 MHz — 1000 MHz 1 GHz -5 GHz

" Vepight Specnum Anotyes - Swept 54
RL [

" Vepsigh Specrum notyes - Swept 54
RL

Avg Type: Log-Pwr
Post —»- Trig: FreeRun AvglHold: 100100
ndow #Arten: 30 6B

\vg Type: Log-Pwr
Post —»- Trig: FreeRun AvglHold: 100100
ndow #Arten: 30 6B

Ref 20.00 dBm

Ref 20.00 dBm

Start 1.000 GHz Stop 5.000 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 382.7 ms (10001 pts]

Start 0.0300 GHz
#Res BW 100 kHz #VBW 300 kHz

e

5 GHz - 10 GHz 10 GHz — 15 GHz

— Kepsight Spectrum Anshzer - Swept S — Kepight Spectnum Anshzer - Swept 54 ==

— e — ; _ o
- Trig: Frae Run Avmuo\u 1001100 o st —s—  Trig: FresRun Avmuo\u 100100
by

‘
Fodntow #Atten: 30 B

Ref 20.00 dBm Ref 20.00 dBm

Start 10.000 GHz Stop 15.000 GHz
#Res BW 100 kHz #VBW 300 kHz weep 478.0 ms (10001 pts)

Starl 5.000 GHz
s BW 100 kHz #VBW 300 kHz

15 GHz — 20 GHz 20 GHz — 25 GHz

" Vepight Specnum Anotyes - Swept 54

— s g
Foat -a- Trig: FreeRun Avg[Hold: 1001100

n-Low #aren: 30 6B

" Vepsigh Specrum notyes - Swept 54

—— s g
s Trig: Free Run Avg[Hold: 100100

Foantow #aren: 30 6B

Ref 20.00 dBm

Ref 20.00 dBm

Start 20.000 GHz ‘Stop 25.000 GHz

Start 15.000 GHz ‘Stop 20.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 478.0 ms (10001 pts]

#Res BW 100 kHz #VBW 300 kHz Sweep 478.0 ms (10001 pts]

e
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BLE 1 Mbps — Channel 19 (2440 MHz)
30 MHz — 1000 MHz 1 GHz -5 GHz

" Vepight Specnum Anotyes - Swept 54
RL [

" Keysight Spectrum Anayees - Swept 54
RL
\vg Type: Log-Pwr
(0: Tast ~»- Trig: FreeRun AvglHold: 100100

in-Low 30 4B

=1 “Avg Type: Log-Pwr
Mkr1 784.660 MHz|
-44.815 dBm

30 48

f 20.00 dBm Ref 20.00 dBm

Slarl 0.0300 GHz Stop 5.000 GHz,
#VBW 300 kHz #VBW 300 kHz Sweep 382.7 ms (10001 pts]

Fun 0T o

5GHz - 10 GHz 10 GHz — 15 GHz

— Kepight Spectnum Anshzer - Swept 54

e
g : _ e
vl s~ Trig: Free Run Avm"o\l 100100

e

s~ Trig: FreeRun Avm"o\u 1001100
Fodntow #Atten: 30 B

Ref 20.00 dBm Ref 20.00 dBm

Start 10.000 GHz
#Res BW 100 kHz #VBW 300 kHz

Start 5.000 GHz ‘Stop 10.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 478.0 ms (10001 pts]

o 0T

T v F v =
M“BGH!

I

I

I

I

15 GHz — 20 GHz 20 GHz — 25 GHz

e =
— e ' e
s Trig: Free Run Avm"o\l 100100 vl s Trig: Free Run Avm"o\l 100100
- G SAtten: 30 dB

Fodntow #Atten: 30 B

Ref 20.00 dBm

‘Stop 25.000 GHz

‘Stop 20.000 GHz Start 20.000 GHz
#Res BW 100 kHz #VBW 300 kHz weep 478.0 ms (10001 pts)

Start 15.000 GHz
#Res BW 100 kHz #VBW 300 kHz weep 478.0 ms (10001 pts)
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BLE 1 Mbps — Channel 39 (2480 MHz)

30 MHz — 1000 MHz

1 GHz — 5 GHz

" Vepsigh Specrum notyes - Swept 54
RL

Avg Type: Log-Pwr c
(0: Tast ~»- Trig: FreeRun AvglHold: 100100 1
sAreen: 3098 - )

f 20.00 dBm

Slarl 0.0300 GHz
#VBW 300 kHz

" Vepight Specnum Anotyes - Swept 54
RL [

Ref 20.00 dBm

(0: Tast ~»- Trig: FreeRun
indow #Arten: 30 6B

#VBW 300 kHz

\vg Type: Log-Pwr

Avg[Hol

DT

d: 100100

Sweep 382.7 ms (10001 pts]

Stop 5.000 GHz,

5GHz - 10 GHz

10 GHz — 15 GHz

e ]
pe: Log-Pwr

Ty
s~ Trig: FreeRun Avm"o\u 1001100
Fodntow #Atten: 30 B

Ref 20.00 dBm

‘Stop 10.000 GHz
#VBW 300 kHz Sweep 478.0 ms (10001 pts]

Fun 0T

TR v v ~
SQHGHK

I

I

I

I

— Kepight Spectnum Anshzer - Swept 54

_

Ref 20.00 dBm

Start 10.000 GHz
#Res BW 100 kHz

s~ Trig: FreeRun

#VBW 300 kHz

pe: Log-Pwr

Ty
Avmuo\u 1001100

DT

Stop 15.000 GHz|
Sweep 478.0 ms (10001 pts]

15 GHz — 20 GHz

20 GHz — 25 GHz

— Kepsight Spectrum Anshzer - Swept S

— e
g AVB\HO\G 100100

s~ Trig: FreeRun
Fodntow #Atten: 30 B

Ref 20.00 dBm

Start 15.000 GHz ‘Stop 20.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 478.0 ms (10001 pts)

|9771oGHz 105 dBm.
r——
r—— 0
r—— 0
r—— 0

Start 20.000 GHz
#Res BW 100 kHz

s~ Trig: FreeRun

#VBW 300 kHz

pe: Log-Pwr

Ty
Avmuo\u 1001100

eep 478.0 ms (10001 pts)

‘Stop 25.000 GHz

=3 AT
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BLE 2 Mbps — Channel 0 (2402 MHz)

30 MHz — 1000 MHz

1 GHz — 5 GHz

" Vepsigh Specrum notyes - Swept 54
RL

\vg Type: Log-Pwr
(0: Tast ~»- Trig: FreeRun AvglHold: 100100
3048

f 20.00 dBm

Slarl 0.0300 GHz
#VBW 300 kHz

" Vepight Specnum Anotyes - Swept 54
RL [

Ref 20.00 dBm

(0: Tast ~»- Trig: FreeRun
indow #Arten: 30 6B

#VBW 300 kHz

\vg Type: Log-Pwr
AvglHold: 100100

Sweep 382.7 ms (10001 pts]

DT

Stop 5.000 GHz,

5GHz - 10 GHz

10 GHz — 15 GHz

e ]
pe: Log-Pwr

Ty
s~ Trig: FreeRun Avm"o\u 1001100
Fodntow #Atten: 30 B

Ref 20.00 dBm

‘Stop 10.000 GHz
#VBW 300 kHz Sweep 478.0 ms (10001 pts]

— Kepight Spectnum Anshzer - Swept 54

_

Ref 20.00 dBm

Start 10.000 GHz
#Res BW 100 kHz

s~ Trig: FreeRun

#VBW 300 kHz

Type: Log-Pwr
Mot

DT

Stop 15.000 GHz|
Sweep 478.0 ms (10001 pts]

15 GHz — 20 GHz

20 GHz — 25 GHz

— Kepsight Spectrum Anshzer - Swept S

— e
g AVB\HO\G 100100

s~ Trig: FreeRun
Fodntow #Atten: 30 B

Ref 20.00 dBm

Start 15.000 GHz ‘Stop 20.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 478.0 ms (10001 pts)

19.920 0 GHz 3,867 dBm.
r——
r—— 0
r—— 0
r—— 0

Start 20.000 GHz
#Res BW 100 kHz

s~ Trig: FreeRun

#VBW 300 kHz

Type: Log-Pwr
Mot

eep 478.0 ms (10001 pts)

‘Stop 25.000 GHz

=3 AT
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BLE 2 Mbps — Channel 19 (2440 MHz)
30 MHz — 1000 MHz 1 GHz -5 GHz

= Kepight Spectnam Anshzer - Swept Sh ===
RL & Fuse T 055

" Vepsigh Specrum notyes - Swept 54
RL

\vg Type: Log-Pwr
(0: Tast ~»- Trig: FreeRun AvglHold: 100100
indow #Arten: 30 6B

\vg Type: Log-Pwr
(0: Tast ~»- Trig: FreeRun AvglHold: 100100
3048

Mkr1 948.1
r 20.00 dBm -44.650 dBm|

Ref 20.00 dBm

Stop 5.000 GHz,
#VBW 300 kHz Sweep 382.7 ms (10001 pts]

O DT o

Slarl 0.0300 GHz

#VBW 300 kHz

5GHz - 10 GHz 10 GHz — 15 GHz

E — Kepight Spectnum Anshzer - Swept 54

g _ e
4 igi Avm"o\l 100100

s~ Trig: FreeRun Avmuo\u 1001100 s~ Trig: FreeRun
Fodntow #Atten: 30 B

Ref 20.00 dBm Ref 20.00 dBm

Start 10.000 GHz ‘Stop 15.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 478.0 ms (10001 pts]

Start 5.000 GHz ‘Stop 10.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 478.0 ms (10001 pts]

Fun 0T c ~ E v 0T I

TR v
H‘“Gh

I

I

I

I

15 GHz — 20 GHz 20 GHz — 25 GHz

— Kepsight Spectrum Anshzer - Swept S

=
i
— e e
s Trig: Free Run Avm"o\l 100100 vl s Trig: Free Run Avm"o\l 100100
- G SAtten: 30 dB

Fodntow #Atten: 30 B

Ref 20.00 dBm

Start 15.000 GHz ‘Stop 20.000 GHz Start 20.000 GHz ‘Stop 25.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 478.0 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz weep 478.0 ms (10001 pts)

19151 0 GHz| 227 dBm
r——
r—— 0
r—— 0
r—— 0

=3 AT =3 AT
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BLE 2 Mbps — Channel 39 (2480 MHz)
30 MHz — 1000 MHz 1 GHz -5 GHz

= Kepight Spectnam Anshzer - Swept Sh ===
RL & ENEEINT -

" Vepsigh Specrum notyes - Swept 54
RL

\vg Type: Log-Pwr
(0: Tast ~»- Trig: FreeRun AvglHold: 100100
indow #Arten: 30 6B

\vg Type: Log-Pwr
(0: Tast ~»- Trig: FreeRun AvglHold: 100100
3048

f 20.00 dBm -45.392 dBm

Ref 20.00 dBm

Stop 5.000 GHz,

Slarl 0.0300 GHz
#VBW 300 kHz Sweep 382.7 ms (10001 pts]

#VBW 300 kHz

5GHz - 10 GHz 10 GHz — 15 GHz

E — Kepight Spectnum Anshzer - Swept 54

g : _ e
4 igi Avm"o\l 100100

s~ Trig: FreeRun Avmuo\u 1001100 s~ Trig: FreeRun
Fodntow #Atten: 30 B

Ref 20.00 dBm Ref 20.00 dBm

Start 10.000 GHz
#Res BW 100 kHz #VBW 300 kHz

Start 5.000 GHz ‘Stop 10.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 478.0 ms (10001 pts]

Fun 0T

T v v =
“"m;h

I

I

I

I

15 GHz — 20 GHz 20 GHz — 25 GHz

— Kepsight Spectrum Anshzer - Swept S

=
i
— e e
s Trig: Free Run Avm"o\l 100100 vl s Trig: Free Run Avm"o\l 100100
- G SAtten: 30 dB

Fodntow #Atten: 30 B

Ref 20.00 dBm

Start 15.000 GHz ‘Stop 20.000 GHz Start 20.000 GHz ‘Stop 25.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 478.0 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz weep 478.0 ms (10001 pts)

|9ws5GHz 089 dBm.
r——
r—— 0
r—— 0
r—— 0

=3 AT =3 AT
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7.6 Radiated Spurious Emission

7.6.1 Test Site and Instruments
Test Site : Anechoic Chamber A2
Type Model Serial No. (ID) Manufacturer Last Cal. Cal. Due
Test Receiver ESR26 101680 (A-76) Rohde & Schwarz | 2024/01/29 | 2025/01/28
Pre-Amplifier 310N 304573 (A-17) SONOMA 2023/11/07 | 2024/11/06
Pre-Amplifier RP1826G-45H ?;140121'11 (A- EMCS 2023/07/17 | 2024/07/16
- BZR-01001800-
Pre-Amplifier 201040-182323.Hs | 23804 (A-65) B&Z 2024/02/07 | 2025/02/06
Loop Antenna HFH2-22 872096/25 (C-2) Rohde & Schwarz 2023/05/25 | 2024/05/24
Biconical Antenna | VHBB9124/BBA9106 | 01314 (C-85) Schwarzbeck 2023/11/01 | 2024/10/31
;On?éf’“e]g‘)d'c VULP9118B 871 (C-39) Schwarzbeck 2023/11/01 | 2024/10/31
Double-Ridge
Guide Horn TR17206 73370006 (C-29) ADVANTEST 2023/05/22 | 2024/05/21
Antenna
Horn Antenna 91889-2 568 (C-41-2) EATON 2023/05/23 | 2024/05/22
Horn Antenna 3160-09 9808-1117 (C-48) EMCO 2023/07/17 | 2024/07/16
Horn Antenna 3160-08 9904-1099 (C-59) EMCO 2023/05/23 | 2024/05/22
RF Cable SF102E 6683/2E (C-70) HUBER+SUHNER | 2023/04/03 | 2024/04/02
RF Cable SF102E 10055/2E (C-75) HUBER+SUHNER | 2023/04/03 | 2024/04/02
Ei";‘tg‘: Rejection BRM50702 371 (D-121) MICRO-TRONICS | 2023/10/05 | 2024/10/04
EMC Software EP5/RE Ver.6.00.120 TOYO -- --
RF Cable RG213/U --- (H-28) HUBER+SUHNER | 2023/05/25 | 2024/05/24
RF Cable S 10162 B-11 etc. --- (H-4) HUBER+SUHNER | 2023/11/07 | 2024/11/06
fnermo- testo 608-H2 30050646 (F-68) | testo 2023/06/09 | 2024/06/08
ygrometer
Barometer BAROMEX 02952 (F-48) SATO 2023/08/16 | 2024/08/15

7.6.2 Test Method and Test Setup (Diagrammatic illustration)

The test conditions and methods comply with the following test standards.
- KDB 558074 D01 15.247 Meas Guidance v05r02
- ANSI C63.10-2020 +Cor.1-2023 clause 11.12
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7.6.2.1 Radiated Spurious Emission 9 kHz — 30 MHz

The pre-scan measurements were performed using the scan mode of test receiver or spectrum analyzer
to observe the emissions characteristics of the EUT. The EUT configuration, cable configuration and mode
of operation were determined for producing the maximum level of emissions.

The measurement were performed about three antenna orientations (parallel, perpendicular, and ground-
parallel).

According to KDB 414788, a used anechoic chamber were equivalent to those on an open fields site
based on comparison measurements.

This configurations was used for formal measurements.

(Reference divisional instruction No. G703649)

: 3m s
Loop Antenna
' 9 kHz — 30 MHz
EUT
T Measuring
Receiver
08m | Table 1'1’“
Turn Table , /

Reference Plane
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7.6.2.2 Radiated Spurious Emission 30 MHz — 1000 MHz

The pre-scan measurements were performed using the scan mode of test receiver or spectrum analyzer
to observe the emissions characteristics of the EUT. The EUT configuration, cable configuration and mode
of operation were determined for producing the maximum level of emissions.

This configurations was used for formal measurements.

(Reference divisional instruction No. G703649)

«—— m ——

i E Antenna height

' ' 1im —4m

Log-periodic Antenna N

: 200 — 1000 MHz :

Biconical Antenna

' 30 - 200 MHz >

EUT
Measuring
Receiver
0.8m Table | |
Turn Table

Reference Plane
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7.6.2.3 Radiated Spurious Emission above 1 GHz

The pre-scan measurements were performed using the scan mode of test receiver or spectrum analyzer
to observe the emissions characteristics of the EUT. The EUT configuration, cable configuration and mode
of operation were determined for producing the maximum level of emissions.

This configurations was used for formal measurements.

(Reference divisional instruction No. G703649)

i 3m :

E E Antenna height

: i 1m —4m

: : N

e B

4
Horn Antenna
EUT Above 1 GHz l |_
1.5m Table Measuring
Receiver
Absorber | |

Turn Table

Reference Plane

NOTE

When the EUT is manipulated through three different orientations (for example, X, Y and Z axis),
the scan height upper range for the measurement antenna is limited to 2.5 m or 0.5 m above the
top of the EUT.
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7.6.3 Test Data

7.6.3.1 Band-edge Emission

w/o Attachment
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Test Date: February 8, 2024
Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa

BLE 1 Mbps — Channel 0 (2402 MHz)

Horizontal — Y axis

Vertical — Z axis

BOD1 pts

Function Result

Ref Level 11000

Span 120.0 MHz

Peak Average

Peak detector is set to RBW 1 MHz and VBW 3 MHz.

BLE 1 Mbps — Channel 39 (2480 MHz)

Horizontal — Y axis

Vertical — Z axis

Ref Level 110,00 dBpv/m = RBW (CISPR) 1 MHz

Start 2.4625 GHz 8001 pts

M2 z Hz

! m 2
0dB  SWT 21.3ms = VBW 10kHz Mode Sweep Input 1AC e 0dB SWT 21.3ms = VBW kHz e Sweep  Input 1 AC

Marke
[ Type | Ref [Trc | Xovalue | Y-value | Function ] Function Result | Tvpe | Ref [Trc | X-value Y-value Function Rasult
M1 1 35187 GHz | & ] M1 1 i/m
z M2 2 dayuv/m

Ref Level 110,00 v/ = RBW (C

TOF

Stop 2.5375 GHz CF 2.5 GHz 8001 pts Span 75.0 MHz

Peak Average

Peak detector is set to RBW 1 MHz and VBW 3 MHz.
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BLE 2 Mbps — Channel 0 (2402 MHz)

Horizontal — Y axis

Vertical — Z axis

Ref Level 110
= Att
Ps

start 2.3 GHz
Marker

M1
M2
[

[

DB SWT 17ms © VBW

Ref Level 110,00 dBpv/
Sweep  Input 1AC tt 0de  SWT 17 ms ® VBW

8001 pts Stop 2.42 GHz Start 2.3 GHz
Marker

| M2
™
M

e Peak

Average

Peak detector is set to RBW 1 MHz and VBW 3 MHz.

| Type | Ref [ Trc | s-value | v-value | _Function | FunctionResult |
M1 1

2 Mode Sweep Input 1 AC

8001 pts Stop 2.42 GHZ

By /m

BLE 2 Mbps — Channel 39 (2480 MHz)

Horizontal — Y axis

Vertical — Z axis

CF 2.5 GHz
Marker

Mz

| Type | Ref | Trc| X-value ¥_value Function Result
M1 1 2,483E 56.76 dB|

= RBW (¢ MHz Ref Level 110,00 dBuV/m = RBW
= vBW z Mode Sweep Input 1AC 0

8001 pts Span 75.0 MHz Start 2.4625 GHz

Marker

| Type | Ref [ Trc |
M1 i
Mz 2]

e Peak

Average

Peak detector is set to RBW 1 MHz and VBW 3 MHz.
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w/ Attachment

BLE 1 Mbps — Channel 0 (2402 MHz)
Horizontal — Z axis Vertical — Y axis

2 v/ (cIs
2 Mode Sweep Input 1 AC ) 3 10kHz Mode Sweep Input 1AC

8001 pts Stop 2.42 GHz Start 2.3 GHz 8001 pts Stop 2.42 GHz
Marker

| Ref | Trc | X-value ¥-value Function Result | Type | Ref | Trc| X -value ¥-value Function Result
1 1 M1 1

Mz

m—— Peak Average

Peak detector is set to RBW 1 MHz and VBW 3 MHz.

BLE 1 Mbps — Channel 39 (2480 MHz)
Horizontal — Z axis Vertical — Y axis

Ref Lovel 110,00 dBpv/m = RBW (C Ref Lovel 110,00 dBpv z
Ocde  SWT 213ms = VBW 10kHz  Mode Sweep  Input 1AC tt 2 ] tHz  Mode Sweep  Input 1 AC

Start 2.4625 GHz 8001 pts Stop 2.5375 GHz 8001 pts Stop 2.5375 GHz
Marker

[ Type L Ref [Trc ] X_value | v_value o Function | Function Result  Type | = Function Result
M1 1 7S 51,40 0B 1 ] ;

Mz

— Peak Average

Peak detector is set to RBW 1 MHz and VBW 3 MHz.
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BLE 2 Mbps — Channel 0 (2402 MHz)

Control No. 23130-2302

Horizontal — Z axis

Vertical — Y axis

Ref Level 110.0 /m ( MHz
= At 0ds  SWT 17 ms ® VBW kHz Mode Sweep Input 1 AC
[

Start 2.3 GHz 8001 pts

Peak detector is set to RBW 1 MHz and VBW 3 MHz.

Ref Level 110,00
tt

/) (
Ode SWT 17ms = VBW 2 Mode Sweep Input 1AC

Start 2.3 GHz 8001 pts
Marker

| Type | Ref | Trc | X-value Y-value Function Result
M1 1 E

M2

Stop 2.42 GHz

Average

BLE 2 Mbps — Channel 39 (2480 MHz)

Horizontal — Z axis

Vertical — Y axis

= RBW (C

/m
0DdB  SWT 10.7ms ® VBW z  Mode Swesp  Input 1AC

Start 2.4625 GHz 8001 pts
Marker

| Type | Ref | Trc| X-value ¥-value Function Result
M1 1 2,483E 51.94 |

Mz

Stop 2.5375 GHz

Peak
Peak detector is set to RBW 1 MHz and VBW 3 MHz.

Ref Level 110,00 dBpv/m = RBW (CI
o

e SWT 10.7ms ® VBW Mode Swesp  Input 1 AC

8001 pts Stop 2.5375 GHz

Function Result

Average
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7.6.3.2 Radiated Spurious Emission 9 kHz — 30 MHz

Mode of EUT : All modes have been investigated and the worst case mode has been listed.

Test voltage : 3.3VDC Test Date: February 7, 2024
Test condition : w/o Attachment Temp.: 24 °C, RH: 40 %, Atm.: 998 hPa
Antenna polarization : Perpendicular to measurement axis

e PK/QP Limits e AVE Limits o PK/QP X AVE ———Scan Levels
80

70
60
50 |-

\\
—
\

40 —~—
30 o

\
\

20 —

10

(L A 1T PP PPN Y PO I LT PPN W
-10

20 WWWMW

-40 AWV,Y

Emission Level [dB(pV/m)]

-50
0.009 0.03 0.1 0.3 1 3 10 30

Frequency [MHz]

NOTES

1) Measurement Distance : 3 m (Specified Distance : 30 m)

2) The spectrum was checked from 9 kHz to 30 MHz.

3) PK/QP : Quasi-Peak detector, AVE : Average detector

4) Bandwidth : 200 Hz (9 kHz - 150 kHz), 9 kHz (150 kHz - 30 MHz)

5) All emission levels were below the noise floor, or more than 15 dB below the applied limits.
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Test voltage : 3.3VDC Test Date: February 7, 2024
Test condition : w/ Attachment Temp.: 24 °C, RH: 40 %, Atm.: 998 hPa
Antenna polarization : Perpendicular to measurement axis

e PK/QP Limits e AVE Limits o PK/QP X AVE ———Scan Levels
80

70 |
60
50 |

\\
—
~—

30 =~

~——_
~—
~—

20 —~_
10

-10
_(
-20 H‘H

30 o

-50
0.009 0.03 0.1 0.3 1 3 10 30

Frequency [MHz]

Emission Level [dB(pV/m)]

AR

NOTES

1) Measurement Distance : 3 m (Specified Distance : 30 m)

2) The spectrum was checked from 9 kHz to 30 MHz.

3) PK/QP : Quasi-Peak detector, AVE : Average detector

4) Bandwidth : 200 Hz (9 kHz - 150 kHz), 9 kHz (150 kHz - 30 MHz)

5) All emission levels were below the noise floor, or more than 15 dB below the applied limits.
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7.6.3.3 Radiated Spurious Emission 30 MHz — 1000 MHz

Mode of EUT : All modes have been investigated and the worst case mode has been listed.

Test voltage : 3.3VDC Test Date: February 7, 2024
Test condition : w/o Attachment Temp.: 24 °C, RH: 40 %, Atm.: 998 hPa
Antenna polarization : Horizontal

— | imits O QP ——Scan Levels

60

50

40 I

30

20

Emission Level [dB(pV/m)]

10 i

30 50 100 300 500 1000
Frequency [MHz]

NOTES

1) Measurement Distance : 3 m

2) The spectrum was checked from 30 MHz to 1000 MHz.

3) QP : Quasi-Peak detector

4) Bandwidth : 120 kHz (30 MHz - 1000 MHz)

5) All emission levels were below the noise floor, or more than 15 dB below the applied limits.
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Test voltage : 3.3VDC Test Date: February 7, 2024
Test condition : w/o Attachment Temp.: 24 °C, RH: 40 %, Atm.: 998 hPa
Antenna polarization : Vertical

— | imMits O QP ——Scan Levels

60

50

40 |

30

20 }

30 50 100 300 500 1000
Frequency [MHz]

Emission Level [dB(pV/m)]

NOTES

1) Measurement Distance : 3 m

2) The spectrum was checked from 30 MHz to 1000 MHz.

3) QP : Quasi-Peak detector

4) Bandwidth : 120 kHz (30 MHz - 1000 MHz)

5) All emission levels were below the noise floor, or more than 15 dB below the applied limits.
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Test voltage : 3.3VDC Test Date: February 7, 2024
Test condition : w/ Attachment Temp.: 24 °C, RH: 40 %, Atm.: 998 hPa
Antenna polarization : Horizontal

— | imMits O QP ——Scan Levels

60

50

40 |

30

20

Emission Level [dB(pV/m)]

10

30 50 100 300 500 1000
Frequency [MHz]

NOTES

1) Measurement Distance : 3 m

2) The spectrum was checked from 30 MHz to 1000 MHz.

3) QP : Quasi-Peak detector

4) Bandwidth : 120 kHz (30 MHz - 1000 MHz)

5) All emission levels were below the noise floor, or more than 15 dB below the applied limits.
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Test voltage : 3.3VDC Test Date: February 7, 2024
Test condition : w/ Attachment Temp.: 24 °C, RH: 40 %, Atm.: 998 hPa
Antenna polarization : Vertical

— | imMits O QP ——Scan Levels

60

50

40 |

30

20

10 W

30 50 100 300 500 1000
Frequency [MHz]

Emission Level [dB(pV/m)]

NOTES

1) Measurement Distance : 3 m

2) The spectrum was checked from 30 MHz to 1000 MHz.

3) QP : Quasi-Peak detector

4) Bandwidth : 120 kHz (30 MHz - 1000 MHz)

5) All emission levels were below the noise floor, or more than 15 dB below the applied limits.

Control No. 23130-2302 JAPAN QUALITY ASSURANCE ORGANIZATION



'QA JQA File No. : KL80230809
Issue Date : February 20, 2024

Page 43 of 75

7.6.3.4 Radiated Spurious Emission above 1 GHz

Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 1 Mbps, Och (2402MHz) w/o Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Horizontal

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV/m)] [dB(pV/m)] [dB]

[MHz] [dB] PK AVE PK AVE PK AVE PK AVE

4804.00 -15.4 51.7 44.2 74.0 54.0 36.3 28.8 + 37.7 + 25.2 Y
e PK LiMits AVE Limits o PK x AVE Maximum Sensitivity

80

70
= 60
£
>
2 50
e
S,
g 40
g ¢
S 30 ————
f _—
E 20
L

10

0

1000 2000 3000 5000 10000 25000
Frequency [MHz]

NOTES

1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -15.4 + 44.2 = 28.8 dB(uV) at 4804.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 10 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 1 Mbps, Och (2402MHz) w/o Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Vertical

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV/m)] [dB(pV/m)] [dB]
[MHz] [dB] PK AVE PK AVE PK AVE PK AVE
4804.00 -15.4 51.2 44.0 74.0 54.0 35.8 28.6 + 38.2 + 25.4 Zz

e PK Limits AVE Limits o PK x AVE

Maximum Sensitivity

80

70

60

50

40

30

-~ =

Emission Level [dB(pV/m)]

20

10

1000 2000 3000 5000 10000 25000
Frequency [MHz]

NOTES
1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -15.4 + 44.0 = 28.6 dB(uV) at 4804.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 10 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 1 Mbps, 19ch (2440MHz) w/o Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Horizontal

Frequency Factor Readings Limits Results Margin Remarks

[dB(pV)] [dB(pV/m)] [dB(pV/m)] [dB]
[MHz] [dB] PK AVE PK AVE PK AVE PK AVE

4880.00 -15.2 48.8 42.5 74.0 54.0 33.6 27.3 + 40.4 + 26.7 Y

e PK Limits AVE Limits o PK x AVE

Maximum Sensitivity

80

70

60

50

40

30

|

Emission Level [dB(pV/m)]

20

10

1000 2000 3000 5000 10000 25000
Frequency [MHz]

NOTES
1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -15.2 + 42.5 = 27.3 dB(uV) at 4880.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 10 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 1 Mbps, 19ch (2440MHz) w/o Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Vertical

Frequency Factor Readings Limits Results Margin Remarks

[dB(pV)] [dB(pV/m)] [dB(pV/m)] [dB]
[MHz] [dB] PK AVE PK AVE PK AVE PK AVE

4880.00 -15.2 48.4 42.3 74.0 54.0 33.2 27.1 + 40.8 + 26.9 Z

e PK Limits AVE Limits o PK x AVE

Maximum Sensitivity

80

70

60

50

40

30

|

Emission Level [dB(pV/m)]

20

10

1000 2000 3000 5000 10000 25000
Frequency [MHz]

NOTES
1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -15.2 + 42.3 = 27.1 dB(uV) at 4880.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 10 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 1 Mbps, 39ch (2480MHz) w/o Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Horizontal

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV/m)] [dB(pV/m)] [dB]
[MHz] [dB] PK AVE PK AVE PK AVE PK AVE
4960.00 -14.9 49.2 43.6 74.0 54.0 34.3 28.7 + 39.7 + 25.3 Y

e PK LiMits AVE Limits o PK x AVE Maximum Sensitivity
80
70
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2 50
)]
2,
o 40
>
. \
S 30 ————
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é T /_/_//
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E 20
L
10
0
1000 2000 3000 5000 10000 25000
Frequency [MHz]
NOTES

1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -14.9 + 43.6 = 28.7 dB(uV) at 4960.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 10 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 1 Mbps, 39ch (2480MHz) w/o Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Vertical

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV/m)] [dB(pV/m)] [dB]
[MHz] [dB] PK AVE PK AVE PK AVE PK AVE
4960.00 -14.9 48.9 43.0 74.0 54.0 34.0 28.1 + 40.0 + 25.9 VA

e PK LiMits AVE Limits o PK x AVE Maximum Sensitivity
80
70
= 60
£
>
2 50
)]
2,
o 40
>
. 7
S 30 ————
; f
.2 /_/_//
E 20
L
10
0
1000 2000 3000 5000 10000 25000
Frequency [MHz]
NOTES

1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -14.9 + 43.0 = 28.1 dB(uV) at 4960.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 10 kHz

Control No. 23130-2302 JAPAN QUALITY ASSURANCE ORGANIZATION



'QA JQA File No. : KL80230809
Issue Date : February 20, 2024

Page 49 of 75

Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 2 Mbps, Och (2402MHz) w/o Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Horizontal

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV/m)] [dB(pV/m)] [dB]
[MHz] [dB] PK AVE PK AVE PK AVE PK AVE
4804.00 -15.4 51.1 44.6 74.0 54.0 35.7 29.2 + 38.3 + 24.8 Y

e PK Limits AVE Limits o PK x AVE

Maximum Sensitivity

80

70

60

50

40

30

- =©

Emission Level [dB(pV/m)]

20

10

1000 2000 3000 5000 10000 25000
Frequency [MHz]

NOTES
1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -15.4 + 44.6 = 29.2 dB(uV) at 4804.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 20 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 2 Mbps, Och (2402MHz) w/o Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Vertical

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV/m)] [dB(pV/m)] [dB]
[MHz] [dB] PK AVE PK AVE PK AVE PK AVE
4804.00 -15.4 50.9 44.3 74.0 54.0 35.5 28.9 + 38.5 + 25.1 Zz

e PK Limits AVE Limits o PK x AVE

Maximum Sensitivity

80

70

60

50

40

30

-~ =

Emission Level [dB(pV/m)]

20

10

1000 2000 3000 5000 10000 25000
Frequency [MHz]

NOTES
1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -15.4 + 44.3 = 28.9 dB(uV) at 4804.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 20 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 2 Mbps, 19ch (2440MHz) w/o Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Horizontal

Frequency Factor Readings Limits Results Margin Remarks

[dB(pV)] [dB(pV/m)] [dB(pV/m)] [dB]
[MHz] [dB] PK AVE PK AVE PK AVE PK AVE

4880.00 -15.2 48.8 42.6 74.0 54.0 33.6 27.4 + 40.4 + 26.6 Y

e PK Limits AVE Limits o PK x AVE

Maximum Sensitivity

80

70

60

50

40

30

|

Emission Level [dB(pV/m)]

20

10

1000 2000 3000 5000 10000 25000
Frequency [MHz]

NOTES
1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -15.2 + 42.6 = 27.4 dB(uV) at 4880.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 20 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 2 Mbps, 19ch (2440MHz) w/o Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Vertical

Frequency Factor Readings Limits Results Margin Remarks

[dB(pV)] [dB(pV/m)] [dB(pV/m)] [dB]
[MHz] [dB] PK AVE PK AVE PK AVE PK AVE

4880.00 -15.2 48.5 42.4 74.0 54.0 33.3 27.2 + 40.7 + 26.8 Z

e PK Limits AVE Limits o PK x AVE

Maximum Sensitivity

80

70

60

50

40
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|

Emission Level [dB(pV/m)]

20

10

1000 2000 3000 5000 10000 25000
Frequency [MHz]

NOTES
1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -15.2 + 42.4 = 27.2 dB(uV) at 4880.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 20 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 2 Mbps, 39ch (2480MHz) w/o Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Horizontal

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV/m)] [dB(pV/m)] [dB]
[MHz] [dB] PK AVE PK AVE PK AVE PK AVE
4960.00 -14.9 49.4 43.6 74.0 54.0 34.5 28.7 + 39.5 + 25.3 Y

e PK LiMits AVE Limits o PK x AVE Maximum Sensitivity
80
70
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E 20
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10
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1000 2000 3000 5000 10000 25000
Frequency [MHz]
NOTES

1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -14.9 + 43.6 = 28.7 dB(uV) at 4960.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 20 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 2 Mbps, 39ch (2480MHz) w/o Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Vertical

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV/m)] [dB(pV/m)] [dB]
[MHz] [dB] PK AVE PK AVE PK AVE PK AVE
4960.00 -14.9 48.9 43.1 74.0 54.0 34.0 28.2 + 40.0 + 25.8 VA

e PK LiMits AVE Limits o PK x AVE Maximum Sensitivity
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NOTES

1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -14.9 + 43.1 = 28.2 dB(uV) at 4960.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 20 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 1 Mbps, Och (2402MHz) w/ Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Horizontal

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV/m)] [dB(pV/m)] [dB]
[MHz] [dB] PK AVE PK AVE PK AVE PK AVE
4804.00 -15.4 49.4 42.2 74.0 54.0 34.0 26.8 + 40.0 + 27.2 VA

e PK Limits AVE Limits o PK x AVE
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NOTES
1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -15.4 + 42.2 = 26.8 dB(uV) at 4804.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 10 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 1 Mbps, Och (2402MHz) w/ Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Vertical

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV/m)] [dB(pV/m)] [dB]
[MHz] [dB] PK AVE PK AVE PK AVE PK AVE
4804.00 -15.4 49.1 42.0 74.0 54.0 33.7 26.6 +40.3 +27.4 Y

e PK Limits AVE Limits o PK x AVE

Maximum Sensitivity
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NOTES
1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -15.4 + 42.0 = 26.6 dB(uV) at 4804.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 10 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 1 Mbps, 19ch (2440MHz) w/ Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Horizontal

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV/m)] [dB(pV/m)] [dB]

[MHz] [dB] PK AVE PK AVE PK AVE PK AVE

4880.00 -15.2 48.0 39.8 74.0 54.0 32.8 24.6 +41.2 +29.4 z
e PK LiMits AVE Limits o PK x AVE Maximum Sensitivity
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NOTES

1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -15.2 + 39.8 = 24.6 dB(uV) at 4880.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 10 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 1 Mbps, 19ch (2440MHz) w/ Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Vertical

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV/m)] [dB(pV/m)] [dB]

[MHz] [dB] PK AVE PK AVE PK AVE PK AVE

4880.00 -15.2 48.2 39.9 74.0 54.0 33.0 24.7 +41.0 +29.3 Y
e PK LiMits AVE Limits o PK x AVE Maximum Sensitivity
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NOTES

1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -15.2 + 39.9 = 24.7 dB(uV) at 4880.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 10 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 1 Mbps, 39ch (2480MHz) w/ Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Horizontal

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV/m)] [dB(pV/m)] [dB]
[MHz] [dB] PK AVE PK AVE PK AVE PK AVE
4960.00 -14.9 48.4 40.1 74.0 54.0 33.5 25.2 + 40.5 + 28.8 Zz

e PK LiMits AVE Limits o PK x AVE Maximum Sensitivity
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NOTES

1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -14.9 + 40.1 = 25.2 dB(uV) at 4960.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 10 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 1 Mbps, 39ch (2480MHz) w/ Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Vertical

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV/m)] [dB(pV/m)] [dB]
[MHz] [dB] PK AVE PK AVE PK AVE PK AVE
4960.00 -14.9 48.6 40.4 74.0 54.0 33.7 25.5 +40.3 + 28.5 Y

e PK LiMits AVE Limits o PK x AVE Maximum Sensitivity
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NOTES

1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -14.9 + 40.4 = 25.5 dB(uV) at 4960.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 10 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 2 Mbps, Och (2402MHz) w/ Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Horizontal

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV/m)] [dB(pV/m)] [dB]
[MHz] [dB] PK AVE PK AVE PK AVE PK AVE
4804.00 -15.4 49.2 41.9 74.0 54.0 33.8 26.5 + 40.2 +27.5 VA

e PK Limits AVE Limits o PK x AVE
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NOTES
1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -15.4 + 41.9 = 26.5 dB(uV) at 4804.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 20 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 2 Mbps, Och (2402MHz) w/ Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Vertical

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV/m)] [dB(pV/m)] [dB]
[MHz] [dB] PK AVE PK AVE PK AVE PK AVE
4804.00 -15.4 49.0 41.6 74.0 54.0 33.6 26.2 +40.4 + 27.8 Y

e PK Limits AVE Limits o PK x AVE
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NOTES
1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -15.4 + 41.6 = 26.2 dB(uV) at 4804.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 20 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 2 Mbps, 19ch (2440MHz) w/ Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Horizontal

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV/m)] [dB(pV/m)] [dB]

[MHz] [dB] PK AVE PK AVE PK AVE PK AVE

4880.00 -15.2 48.4 40.0 74.0 54.0 33.2 24.8 + 40.8 +29.2 z
e PK LiMits AVE Limits o PK x AVE Maximum Sensitivity
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NOTES

1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -15.2 + 40.0 = 24.8 dB(uV) at 4880.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 20 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 2 Mbps, 19ch (2440MHz) w/ Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Vertical

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV/m)] [dB(pV/m)] [dB]

[MHz] [dB] PK AVE PK AVE PK AVE PK AVE

4880.00 -15.2 48.2 39.8 74.0 54.0 33.0 24.6 +41.0 +29.4 Y
e PK LiMits AVE Limits o PK x AVE Maximum Sensitivity
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NOTES

1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -15.2 + 39.8 = 24.6 dB(uV) at 4880.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 20 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 2 Mbps, 39ch (2480MHz) w/ Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Horizontal

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV/m)] [dB(pV/m)] [dB]
[MHz] [dB] PK AVE PK AVE PK AVE PK AVE
4960.00 -14.9 48.5 40.2 74.0 54.0 33.6 25.3 +40.4 + 28.7 VA
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NOTES

1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -14.9 + 40.2 = 25.3 dB(uV) at 4960.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 20 kHz
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Test voltage : 3.3VDC Test Date: February 8, 2024
Test condition : BLE 2 Mbps, 39ch (2480MHz) w/ Attachment Temp.: 21 °C, RH: 40 %, Atm.: 1002 hPa
Antenna polarization : Vertical

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV/m)] [dB(pV/m)] [dB]
[MHz] [dB] PK AVE PK AVE PK AVE PK AVE
4960.00 -14.9 48.4 40.3 74.0 54.0 33.5 25.4 + 40.5 + 28.6 Y

e PK LiMits AVE Limits o PK x AVE Maximum Sensitivity
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NOTES

1) Measurement Distance : 1 m (Specified Distance : 3 m)
2) The spectrum was checked from 1 GHz to 25 GHz.
3) The factor includes the antenna factor, the pre-amplifier gain, the cable loss and the distance conversion.
4) Calculated result as the worst point shown on underline :
Factor + Reading (AVE) = -14.9 + 40.3 = 25.4 dB(uV) at 4960.00 MHz
5) PK : Peak detector, AVE : Average detector
6) Bandwidth : 1 MHz (1 GHz - 25 GHz)

Spectrum Analyzer Setting(s) :
Peak : RBW 1 MHz, VBW 3 MHz / Average : RBW 1 MHz, VBW 20 kHz
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7.7 AC Powerline Conducted Emission

7.7.1 Test Site and Instruments

Test Site : Measurement Room M2

Type Model Serial No. (ID) Manufacturer Last Cal. Cal. Due
Test Receiver ESR26 101680 (A-76) Rohde & Schwarz | 2023/02/20 | 2024/02/19
AMN (main) KNW-407FR 8-2019-1 (D-103) Kyoritsu 2023/06/30 | 2024/06/29
EMC Software EP9/CE Ver.4.04.050 TOYO -- --

RF Cable RG223/U --- (H-9) HUBER+SUHNER | 2023/11/07 | 2024/11/06
Thermo-Hygrometer | testo 608-H2 30050646 (F-68) testo 2023/06/09 | 2024/06/08
Barometer BAROMEX 02952 (F-48) SATO 2023/08/16 | 2024/08/15

7.7.2 Test Method and Test Setup (Diagrammatic illustration)

The pre-scan measurements were performed using the scan mode of test receiver or spectrum analyzer
to observe the emissions characteristics of the EUT. The EUT configuration, cable configuration and mode
of operation were determined for producing the maximum level of emissions.

This configurations was used for formal measurements.

(Reference divisional instruction No. G703649)

Vertical Reference
Plane

Power EUT .
Line Measuring

I Receiver

Testing Table

AMN
1

¢ Horizontal Reference Plane
To Power Supply
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7.7.3 Test Data

Test voltage : 3.3VDC (AC Adapter 120VAC 60Hz) Test Date: February 7, 2024
Temp.: 24 °C, RH: 40 %, Atm.: 998 hPa

Measured phase : VA

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(1V)] [dB(pV)] [dB]
[MHz] [dB] QP AVE QP AVE QP AVE QP AVE
0.1606 10.3 19.0 -- 65.4 55.4 29.3 - + 36.1 - -
0.3308 10.3 15.2 - 59.4 49.4 25.5 -- + 33.9 - -
0.5389 10.3 19.8 -- 56.0 46.0 30.1 -- + 25.9 -- -
0.6505 10.3 20.2 - 56.0 46.0 30.5 - + 25.5 -- -
0.7016 10.3 24.6 -- 56.0 46.0 34.9 - +21.1 - -
1.3933 10.3 14.1 -- 56.0 46.0 24.4 -- + 31.6 - -
17.1423 11.1 17.9 - 60.0 50.0 29.0 -- + 31.0 - -
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NOTES
1) The spectrum was checked from 150 kHz to 30 MHz.
2) The factor includes the AMN voltage division factor and the cable loss.
3) The symbol of “--" means “not applicable”.
4) Calculated result as the worst point shown on underline :
Factor + Reading (QP) = 10.3 + 24.6 = 34.9 dB(pnV) at 0.7016 MHz
5) QP : Quasi-Peak detector, AVE : Average detector
6) Bandwidth : 9 kHz (150 kHz - 30 MHz)

Control No. 23130-2302 JAPAN QUALITY ASSURANCE ORGANIZATION



'QA JQA File No. : KL80230809
Issue Date : February 20, 2024

Page 69 of 75

Test voltage : 3.7VDC (AC Adapter 120VAC 60Hz) Test Date: February 7, 2024
Temp.: 24 °C, RH: 40 %, Atm.: 998 hPa

Measured phase : VB

Frequency Factor Readings Limits Results Margin Remarks
[dB(1V)] [dB(pV)] [dB(pV)] [dB]
[MHz] [dB] QP AVE QP AVE QP AVE QP AVE
0.1606 10.4 18.5 -- 65.4 55.4 28.9 - + 36.5 - -
0.3308 10.4 13.3 - 59.4 49.4 23.7 -- + 35.7 - -
0.5389 10.4 18.0 -- 56.0 46.0 28.4 -- +27.6 -- -
0.6337 10.4 20.5 - 56.0 46.0 30.9 - + 25.1 -- -
0.6937 10.4 27.4 - 56.0 46.0 37.8 - + 18.2 - -
1.3933 10.4 13.1 - 56.0 46.0 23.5 - +32.5 -- -
17.1423 11.4 19.8 - 60.0 50.0 31.2 -- + 28.8 -- -
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NOTES

1) The spectrum was checked from 150 kHz to 30 MHz.
2) The factor includes the AMN voltage division factor and the cable loss.
3) The symbol of “--" means “not applicable”.
4) Calculated result as the worst point shown on underline :

Factor + Reading (QP) = 10.4 + 27.4 = 37.8 dB(MV) at 0.6937 MHz
5) QP : Quasi-Peak detector, AVE : Average detector
6) Bandwidth : 9 kHz (150 kHz - 30 MHz)
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