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1. Purpose of test

Ordinance on |echnical Standards Conrormity Cerufication ot Specired Radio

Equipment

1. Summary of Test

2.4 GHz Band wide band low nower data communication Svstem

2. Standards

Certification Ordinance Atrticle 2 Clause 1 ltem19

1) Test Methods

Ministry of Internal Affairs and Communications Notification Article 88 Appendix 43

2) Deviation from standards

None

3. List of applied test to the EUT

Artlcle_88 Classification of EUT Condition Result
Appendix 43
1 Voltage fluctuation Conducted PASS
3 Frequency Tolerance Conducted PASS
4 Occupied Bandwidth Conducted PASS
4 Spread Bandwidth Conducted N/A
5 Unwanted (Spurious) Emission Conducted PASS
Strength
6 RF Output Power Tolerance Conducted PASS
7 Secondary Emitted Radio Wave Conducted PASS
Strength
8 Carrier Sensing Function (1) Conducted N/A
9 Carrier Sensing Function (2) Conducted N/A
10 Carrier Sensing Function (3) Conducted N/A
11 Transmit Frequency Switching Function| Conducted N/A
12 Absoluto Gain of Transmission Conducted N/A
Antenna
13 Angle Width of I?rm_mpal Radiation Conducted N/A
from Transmission Antenna
14 Interference Prevention Function Conducted PASS
15 Hopping frequency dwell time Conducted N/A

1) Test set up
Table-Top

2) Modification to the EUT by laboratory

None




2. Test Information

1. Applicant
Sena Technologies Co., Ltd.
19, Heolleung-ro 569-gil, Gangnam-gu, Seoul, Korea

2. Equipment under test
Wireless Communication Systems

3. Model number
10R 2

4, Serial number
M02383

5. RF Specification Frequency range
Bluetooth LE 1Mbps: 2402-2480MHz

6. Number of RF Channels
Bluetooth LE 1Mbps: 40 Channels

7. Modulation method
Bluetooth LE 1Mbps: GFSK

8. Data rate

9. Variation of the family model(s)
None



3. Configuration of equipment

1. Frequency Tolerance, Occupied Bandwidth, Unwanted(Spurious)Emission Strength,
Secondary Emitted Radio Wave Strength

EUT Attenuator Spectrum

2. RF Output Power

EUT Attenuator Power




4. ABER

Test results

SIN:
Date of test 2025-09-08
Environment of test room Temperature 23.5 °C
Humidity 46.9 %
Peak Antenna Gain 0.27 dBi
Declaration Output Power 3 mwW
Declaration Output Power 4.771 dBm
E.LR.P. 5.041 dBm
Input Power Voltage 3.70 VDC
Frequency equal to the Transmission rate - MHz
Gccoriessy | 039 ms
Transmission
Time OFF TIME 0.235 ms
(0.1sec or more)
Ratio 0.624 -
Packet Type (Mode) mode
Transmit Speed MHz

Test category

2.4GHz Band Low-Power Data Communication System (GFSK/0-39ch)

The reason why the

tests are performed When the input voltage to receiver RF circuit varies below +1% as the input voltage

only at rated
voltage :

from the external power supply to the receiver varies +10% (excluding power supply).

Measurement Frequency MHz 2402 2442 2480 Result Limit Note
Channel Number Ch. 0 20 39
Frequency Measurements MHz 2401.992 3262 441.991 3132 479.990 846
Frequency Tolerance ppm -3.19 -3.56 -3.69 PASS | +50x10°(50ppm)
Occupied Bandwidth MHz 1.27 1.26 1.26 PASS [26MHz or below
RF Output Power mw 2.59 2.07 1.81 PASS [10mW or below
RF Output Power Tolerance % -13.59 -30.88 -39.76 PASS | Upto +20%
uwW/MHz 0.136 144 0.018 967 0.019 099 PASS [ 25uw/MHz or below
30 to 2 387 MHz
MHz 2 385.000 1 682.000 2297.000 | ----
Unwanted 5 387 10 2 400 MHz uW/MHz 2.065 380 0.024 044 0.021 135 PASS [ 25uw/MHz or below
(Spurious) MHz 2 399.990 2 396.540 2390.330 | -
Emission > 4835 0 2 496.5 MH uW/MHz 0.022387 | 0.023442 | 0.961612 [ PASS |25uWiMHz or below
ReR (o) . z
Strength MHz 2483.730 | 2484540 | 2485530 | -
uwW/MHz 0.047 973 0.042 756 0.118 850 PASS [ 25uw/MHz or below
2 496.5 to 12 500 MHz
MHz 7 310.000 | 10430.000 | 2500.000 | ----
nw 0.017 179 0.017 539 0.017 298 PASS [4nW or below
30 to 1 000 MHz
Secondary MHz 96.000 96.000 96.000 | -----
Emitted nw 0.385 478 0.339 625 0.356 451 PASS [20nw or below
. 1 000 to 10 000 MHz
Radio Wave MHz 7 300.000 7 498.000 7147.000 | -
Strength nw 0375837 | 0417830 | 0.367282 | PASS |20nW or below
10 000 to 12 500 MHz
MHz 12 265.000 | 12 370.000 | 11 418.000 | -----
Interference Prevention Function Good PASS
Transmitting antenna absolute gain
Angular width of the main radiation of the transmitting antenna --- -—- -




5. ABRHE I}

Measurement equipment list

USE Equipment Company Model No. Serial No. |Calibrated by |Cal. Method| Cal. Due | Cal. Date
X | PSA SERIES SPECTRUM ANALYZER AGILENT E4440A MY 45304057 HCT 7\(c) Nov. 2025 Nov. 7, 2024
X | PSA SERIES SPECTRUM ANALYZER AGILENT E4440A MY45304057 HCT 7\(c) Nov. 2026 Nov. 5, 2025
X' | MXG ANALOG SIGNAL GENERATOR AGILENT N5183A MY50141890 HCT 7\(c) Nov. 2025| Nov. 7, 2024
X' | MXG ANALOG SIGNAL GENERATOR AGILENT N5183A MY50141890 HCT 7\(c) Nov. 2026 Nov. 5, 2025
X [sYSTEM DC POWER SUPPLY AGILENT 6674A MY53000118 HCT 7\(c) Nov. 2025| Nov. 7, 2024
X | SYSTEM DC POWER SUPPLY AGILENT 6674A MY53000118 HCT 7\(c) Nov. 2026 Nov. 5, 2025

Temperature and Humidity Datalogger CEM DT-172 201000251 HCT 7\(c) Apr. 2026| Apr. 8, 2025
ATTENUATOR OOl A ZHOIl I 2 [ATT SMA 20W 20dB 8G| A-0820.5M20.2 HCT 7\(c) Apr. 2026| Apr. 4,2025
TERMINATION OlOl A 2H0fl == 24 | TERM SMA F 20W 8G| A-0008.SM20.2 HCT 77\() Apr.2026( Apr. 4, 2025
ATTENUATOR Ol Ol A Q| 24 |ATT 2.92 2w 20dB 40G| A-4020.2902.1 HCT 7\(c) Apr. 2026 Apr. 4, 2025
ATTENUATOR OllOl A Ol & [ATT 2.92 2w 20dB 40G| A-4020.2902.1 HCT 7\(c) Apr.2026] Apr.4,2025
ATTENUATOR Ol Ol A Q| 24 |ATT 2.92 2w 20dB 40G| A-4020.2902.1 HCT 7\(c) Apr 2026 Apr. 4, 2025
TERMINATION OOl A O I 24 | TERM 2.92 F 2W 40G | A-0040.2920.2 HCT 7\(c) Apr2026| Apr.4,2025
TERMINATION OllOl A 0l 2 |TERM 2.92 F 2W 40G | A-0040.2920.2 HCT 7\(c) Apr.2026] Apr.4,2025
TERMINATION OOl A O 24 [TERM 2.92 F 2w 40G | A-0040.2920.2 HCT 7\(¢) Apr. 2026| Apr. 4, 2025

DC POWER SUPPLY AGILENT E3634A MY40012120 HCT 7\(c) Feb. 2026| Feb. 13, 2025

X | USB Peak Power Sensor Anritsu MA24408A 12321 HCT 7\(c) Nov. 2025| Nov. 8, 2024
X | USB Peak Power Sensor Anritsu MA24408A 12321 HCT 7\(c) Nov. 2026 Nov. 5, 2025
TUNABLE BAND REJECT FILTER | K&L MICROWAVE | 3TNF-800/1000-0.2-N/N 504 HCT 7\(c) Feb. 2026 Feb. 13, 2025
SPECTRUM ANALYZER|ROHDE & SCHWARZ FSU26 200444 HCT 7\(c) Feb. 2026| Feb. 13, 2025

X ATTENUATOR Mini-Circuits |BW-K3-2W44+| 2318-1 HCT 7\(c) Feb. 2026| Feb. 13, 2025
ATTENUATOR Mini-Circuits [BW-K3-2W44+[ 2318-2 HCT 7\(c) May. 2026| May. 8, 2025
ATTENUATOR Mini-Circuits |BW-K10-2W44+| 2307 HCT 7:\(c) May. 2026 May. 8, 2025

Note': I E#ERDEIE (X, 1 ERMADTY,
The calibration of measurement equipment is valid for one year period.

Note2: "X" [&fE AL AIEHIZTT .

"X" used equipment.

Note3: BRIE A% ...
Cal.Method ...

1) I ATBUE N BERBEATHE (UTIHEEIEVS) REEEEO+/\E-ROHEEREHBEATD

EIE

a): Calibration conducted by the National Institute of Information and Communications Technology(NICT)(hereinafter referred to
as "NICT") or a designated calibration agency under Article 102-18 paragraph (1)

n]

=

FER (FRREEREFRE+T—S)EE=ZTES XEEEE+TEE OREICEIKIE

b): Correction conducted pursuant to the provisions of Article 135 or Article 144 of the Measurement Law (Law No. 51 of 1992)
N:SAEICBVTITOIRETHO T ERIIET - £O+H/\E—EDEEREMBEATIREIZHEY

TH5LD

c): Calibration conducted in foreign countries, which shall be equivalent to the calibration conducted by the NICT or a designated
calibration agency under Article 102-18 paragraph (1)
I AREZDOTHICHITFIRERZDHRDFFETHDOT, ADBNETOVTANIIBIFIRIEES
R OERAVTITORES
d): Calibration conducted by using measuring instruments and other equipment listed in the right column of Table No. 3 attached
hereto, which shall have been given any of calibration, etc. listed above from a) to c)




6.4 fﬂ) M}j\é

About uncertainty of measured value

Parameter Uncertainty
Total RF power conducted +0.34 dB
Spurious emissions conducted +0.34 dB
Temperature +0.8°C
Humidity 4.4 %
¥%E Measured value and standard limit value
Casel Sandard limit value
|
|+Uncertainty -Uncertainty
: Even if it takes uncertainty into consideration,
Measured value a standard limit value is fulfilled.
[
PASS Case2 I
|
1 Although measured value is in a standard limit value,
| a limit value won't be fulfilled if uncertainty is taken into consideration.
|
Case3 :
I_ Although measured value exceeds a standard limit value,
I a limit value will be fulfilled if uncertainty is taken into consideration.
|
FAIL Case4 |
|
| Even if it takes uncertainty into consideration,
: a standard limit value isn't fulfilled.




7 B EE

Photographs

Conducted Measurement Photo




8. AEF+—F

Test chart

8.1 FRBDlE

Frequency tolerance

Low Channel
Freq/Channel

Center Freq
2.46200060 GHz

Crtrl

Start Freq
2.481950688 GHz

Stop Freq
2.40265008 GHz

CF Step
10.0008668 kHz
Auto Man

Freq Offset
B.ARBRREEE Hz

u‘| ||J W' ‘r.;lrqu l M

YEW 1 kHz 1

Copyright 2000-2005 Agilent Technologies

Middle Channel
Agilent L |Freq/Channe|

Center Freq
2.44206000 GHz

StartFreq
2.44195088 GHz

Stop Freq
2.44205008 GHz

CF Step
10.0000068 kHz
Auta Man

Freq Offset
B.000008000 Hz

- i Serio
T" y J|J|‘r|||1'|,[ﬂ \1“ .ﬂ "" i"||mllj |f|| hl‘ullll m |‘ III]I r \l|l||||l|||”'” |L||I‘I||‘||'LJ]\'||J '|‘1 r”"(.' lle |\ ;'l|| llll b Signal Tragili

VEBH 1 kHz n

Copyright 20600-2005 Agilent Technologies

High Channel
i Agilent L |Freq/ChanneI

Cntrl

Center Freq
2. 48006008 GHz

Start Freq
2.47995008 GHz

Stop Freq
2.48085000 GHz

CF Step
10.0000068 kHz
Auto Man

Freq Offset
A.00EB0EEE Hz

|
; i || an J
\ll‘l ‘I[ll ||,“|“l‘\ '1le \] Flll ﬂ|ﬁ|ﬂ“\ || | Lﬁfl Hi‘" ’1 r|

Ll

" Signal Track
|I||'|1‘I f | o Off;

opyright 2000-2005 Agilent Technologies



Occupied bandwidth / Spread bandwidth

Low Channel

Agilent L

Ch Freq
Occupied Bandwidth

2.482 GHz Trig Free

Occupied Bandwidth
1.2653 MHz

Transmit Freq Error  —11.43

Occ BH % Pur
% dB

kHz

¥ B Bandwidth
Copyright 2000-2005 Agilent Technologies

Middle Channel

Agilent L

Ch Freq
Occupied Bandwidth

2.442 GHz Trig Free

B e e Y SRR

Occ BH £ Pur
%x dB

Occupied Bandwidth
1.2637 MHz

Transmit Freq Error
x dB Bandwidth

kHz

Freq/Channel

Center Freq
2.49200008 GHz

Start Freq
2.39950000 GHz

Stop Freqg
2.48450688 GHz

CF Step
C00.066060 kHz
Auto Man

Freq Dffset
B.AGARAAGEEA Hz

Signal Track
On Off

Freq/Channel

Center Freq
2.442006068 GHz

Start Freq
2.439586068 GHz

Stop Freq
2.444586068 GHz

CF Step
CR0.0BAGEA kHz
Auto Man

Freqg Offset
B.A0ARAREA Hz

Signal Track
On Off

Copyright 2000-2005 Agilent Technologies

High Channel

Agilent L

Ch Freq
Occupied Bandwidth

2.48 GHz Trig Free

i e T U

Occ BH % Pur
x dB

Occupied Bandwidth
1.2622 MHz

Transmit Freq Error

-1
% B Bandwidth ¢

Freq/Channel

Center Freq
2.48000008 GHz

Start Freq
2.47758808 GHz

Stop Freq
2.45250000 GHz

CF Step
500.090080 kHz
Auto Man

Freq Offset
B.BEREERER Hz

Signal Track
On Off

Copyright 2000-2005 Agilent Technologies



8.3 XY PR 45

Unwanted(Spurious) emission strength

Low Channel
30 -2 387 MHz

Freq/Channel

Center Freq
1.26850000 GHz

Start Freq
30.0000000 MHz

Stop Freq
2.387080088 GHz

Step!
235.788888 MHz
Man

Freq Offset
0.00000008 Hz!

Signal Track
On Off

VEH 1

Copyright 2000-2005 Agilent Technologies

2 483.5 - 2 496.5 MHz

Agilent L

Freq/Channel

Center Freq
2.49000000 GHz

Start Freq
2.48350000 GHz

Stop Freq
2.49650000 GHz

CF Step
1.30000008 MHz
Ruto Man

Freq Offset
0.60000808 Hz

Signal Track
On Off|

YEBH 1 MHz

Copyright 2000-2005 Agilent Technologies

2 387 - 2400 MHz

+ Agilent

Freq/Channel

X Center Freq
2.39350000 GHz

Start Freq
2.38700008 GHz

Stop Freq
2.40000008 GHz

J CF Step
Qe paee N LB PR ER RIS | 150000800 il
il Auto Man

| —— o r A

Freq Offset
0.60000808 Hz

Signal Track
On Off|

YEBH 1 MHz

Copyright 2000-2005 Agilent Technologies

2 496.5 - 12 500 MHz

Adgilent

Freq/Channel

Center Freq
7.49825000 GHz

Start Freq
2.49650000 GHz

Stop Freq
12.5000008 GHz

CF Step
1.00035008 GHz
A Man

w&wwm-wum-mmww‘w

B e T IR Y L Freq Offset

0.00600008 Hz!

Signal Track
On Off|

YEBH 1 MHz

Copyright 2000-2005 Agilent Technologies



Middle Channel
30 -2 387 MHz

Agilent L

Freq/Channel

Center Freq
1.20850000 GHz

Start Freq
30.0000008 MHz

Stop Freq
2.38700008 GHz

CF Step
235.700008 MHz
Ruto Man

Freq Offset
0.60000808 Hz

Signal Track
On Off|

YEBH 1 MHz

Copyright 2000-2005 Agilent Technologies

2 483.5 - 2 496.5 MHz
[Frea/Channel

Center Freq
2.49000000 GHz

Start Freq
2.48350000 GHz

Stop Freq
2.49650000 GHz

CF Step
1.30000008 MHz
Ruto Man

Freq Offset
0.60000808 Hz

Signal Track
On Off|

Copyright 2000-2005 Agilent Technologies

2 387 - 2 400 MHz

Freq/Channel

X Center Freq
2.39350000 GHz

Start Freq
2.38700008 GHz

Stop Freq
2.40000008 GHz

CF Step
1.30000008 MHz
Ruto Man

A
gt Ay o b bt ol Bl s sl ANt

Freq Offset
| 0.00000888 H>

Signal Track
On Off|

YEBH 1 MHz

Copyright 2000-2005 Agilent Technologies

2 496.5 - 12 500 MHz
[Frea/Channel

X Center Freq
7.49825000 GHz

Start Freq
2.49650000 GHz

Stop Freq
12.5000008 GHz

CF Step
1.80035008 GHz
Ruto Man

Freq Offset
0.60000808 Hz

Signal Track
On Off|

Copyright 2000-2005 Agilent Technologies



High Channel
30 - 2 387 MHz

Agilent L

Freq/Channel

Center Freq
1.20850000 GHz

Start Freq
30.0000008 MHz

Stop Freq
2.38700008 GHz

CF Step
235.700008 MHz
Ruto Man

Freq Offset
I RTL VI RPN R AT R IR e | 1 0PERRRRE  Hz

Signal Track
On Off|

YEBH 1 MHz

Copyright 2000-2005 Agilent Technologies

2 483.5 - 2 496.5 MHz
[Frea/Channel

Center Freq
2.49000000 GHz

Start Freq
2.48350000 GHz

Stop Freq
2.49650000 GHz

CF Step
1.30000008 MHz

1
\\«tdw'leww-vﬁ#-wm‘m.r-.mummh it Man

Wty
WAM"M*"““\"”‘“"“'““Ww«-w

Freq Offset
0.60000808 Hz

Signal Track
On Off|

Copyright 2000-2005 Agilent Technologies

2 387 - 2 400 MHz

Freq/Channel

X Center Freq
2.39350000 GHz

Start Freq
2.38700008 GHz

Stop Freq
2.40000008 GHz

CF Step
1.30000008 MHz
Ruto Man

& Freq Offset
AL R L e P S W EE R SN, GEEE6EEE  He

Signal Track
On Off|

YEBH 1 MHz

Copyright 2000-2005 Agilent Technologies

2 496.5 - 12 500 MHz
[Frea/Channel

X Center Freq
7.49825000 GHz

Start Freq
2.49650000 GHz

Stop Freq
12.5000008 GHz

CF Step
1.80035008 GHz
Ruto Man

Freq Offset
0.60000808 Hz

Signal Track
On Off|

Copyright 2000-2005 Agilent Technologies



84 ZEFREHDlFE
RF output power tolerance

Low Channel
1~ L
a3

MA244004 Peak Power Analyzer

Virtual Power Analyzer - MA24408A|12321 x

Bl ccor EllTooce [l Avto Mess (i stat veas [l e

b run @ St

Automatic Measur

Middle Channel
{Ac

MA244004 Peak Power Analyzer

me/Trig M chonel [llMork EllPuseDer Y Statcon ¥
SEeS——— | ~|Elrecan vem cran~ v
~ 2 X Trace View- MA24408A|12321 %

High Channel

File.

=S

Peak Power Analyzer

Virtual Power Analyzer - MA24408A[12321 X
B ccor @l Toace (i avto mess i stat mreac B e
Run 0 stop @B S Cleas Ini

Automatic Messurements

vCent

WY o O oo (G o se

~ Bwor. v~ ¥



On Time / On + Off Time

Low Channel
Agilent L |Freq/(:hanne|

Center Freqg
2. 40280006 GHz

Start Freq
2. 40280006 GHz

Stop Freq
2.48280088 GHz

CF Step
1.666600008 MHz
Autog Man

Freq Offset
& (.00000088 Hz

Amplit

Signal Track
On Off

Time

Copyright 2000-2005 Agilent Technologies

Middle Channel
Agilent L [Freq/Channel

Center Freq
244200000 GHz

Start Freq
2.442606008 GHz

Stop Freq
2442606008 GHz

CF Step
1.06660808 MHz
Auta tan

Freq Dffset

YBH 1 Bl (.06606000 Hz

Signal Track
OFff]

On

Copyright 2000-2005 Agilent Technologies

High Channel
Agilent Freq/Channel

, Center Freq
2480606008 GHz

Start Freq
2 48000008 GHz

Stop Freq

\- J 2.45000008 GHz=
bbbt —

CF Step
150080000 MHz
Auto Man

Freq Offset

WBH 1 00600600000 Hz

Signal Track
On O

Copyright 2000-2805 Agilent Technologies



8.5 BIXHI-RT EEREDRE

Secondary emitted radio wave strength

Low Channel
30 MHz - 1 GHz
% Agilent L  [Freg/Channel

Center Freq
515.000880 MHz

Start Freq
308900090 MHz

Stop Freq
108800660 GHz

CF Step
97.0060008 MHz
Buto Man

Freq Offset
B.EEEAGEHE Hz

Signal Track
On Off;

1 GHz - 10 GHz
Agilent L |Freq/(:hanne|

Center Freq
E.50800080 GHz

Start Freq
1.08000200 GHz

Stop Freq
10.8600880 GHz

CF Step
960.600868 MHz
Auto Man

Freq Offset
006006600 Hz

Signal Track
n 0ff

YBH 1 MHz 0 15
10 GHz - 12.5 GHz
: Agilent L |Freq/(:hanne|

Center Freq
11.2500080 GHz

Start Freq
108000800 GHz

Stop Freq
12.5600880 GHz

CF Step
250.600888 MHz
Auto Man

Freq Offset
006006600 Hz

Signal Track
On Off

opyright 2000-2005 Agilent Technologies



Middle Channel
30 MHz - 1 GHz
A Agilent L lm

Center Freq
S15.000080 MHz

Start Freq
308000200 MHz

Stop Freq
108600880 GHz

CF Step
970600868 MHz
Auto Man

1

,,,?,ﬂmwmwuw,ww.wm.mwmnw,mmwm
Freq Offset
008000008 Hz

Signal Track
On Off

1 GHz - 10 GHz
: Agilent L |Freq/(:hanne|

Center Freq
E.50800080 GHz

Start Freq
1.08000200 GHz

Stop Freq
10.8600880 GHz

CF Step
960.600868 MHz
Auto Man

Freq Offset
006006600 Hz

Signal Track
n 0ff

VBH 1 MHz

|Freq/ChanneI

Center Freq
11.2500080 GHz

Start Freq
108000800 GHz

Stop Freq
12.5600880 GHz

CF Step
250.600888 MHz
Auto Man

Freq Offset
006006600 Hz

Signal Track
On Off

VBH 1 MHz

opyright 2000-2005 Agilent Technologies



High Channel
30 MHz - 1 GHz
A Agilent L lm

Center Freq
S15.000080 MHz

Start Freq
308000200 MHz

Stop Freq
108600880 GHz

CF Step
970600868 MHz
Auto Man

Freq Offset
006006600 Hz

Signal Track
On Off

1 GHz - 10 GHz
: Agilent L |Freq/(:hanne|

Center Freq
E.50800080 GHz

Start Freq
1.08000200 GHz

Stop Freq
10.8600880 GHz

1

\ LT AP U NP CF Step
B s i 900.600000 M

Auto Man

Freq Offset
006006600 Hz

Signal Track
n 0ff

VBH 1 MHz

|Freq/ChanneI

Center Freq
11.2500080 GHz

Start Freq
108000800 GHz

Stop Freq
12.5600880 GHz

CF Step
250.600888 MHz
Auto Man

Freq Offset
006006600 Hz

Signal Track
On Off

VBH 1 MHz

opyright 2000-2005 Agilent Technologies



