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1. Purpose of test

Ordinance on |echnical Standards conrormity Cerurication or Specitied Radlo

Equipment

1. Summary of Test

2.4 GHz Band wide band low nower data communication Svstem

2. Standards

Certification Ordinance Article 2 Clause 1 Item19

1) Test Methods

Ministry of Internal Affairs and Communications Natification Article 88 Appendix 43

2) Deviation from standards

None

3. List of applied test to the EUT

Article 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 PASS
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 F_’rlr!mpal Radiation Conducted N/A
from Transmission Antenna
14 Interference Prevention Function | Conducted PASS
15 Hopping frequency dwell time Conducted PASS

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
3S PLUS

3. Model number
SP111

4, Serial number

5. RF Specification Frequency range
Bluetooth BDR, EDR: 2402-2480MHz

6. Number of RF Channels
Bluetooth BDR, EDR: 79 Channels

7. Modulation method
Bluetooth BDR, EDR: GFSK, 11/4 DQPSK, 8DPSK

8. Data rate

9. Variation of the family model(s)
None



3. Configuration of equipment

1. Frequency Tolerance, Occupied Bandwidth, Spread Bandwidth, Time of occupancy
hopping frequency, Unwanted(Spurious)Emission Strength, Dwell Time, Secondary
Emitted Radio Wave Strength

Spectrum
EUT P
Analyzer
2. RF Output Power
Power

EUT

Meter




4. HABHFR

Test results

BDR
Date of test 2024-09-10
Environment of test room Temperature 249 °C
Humidity 50.1 %
Peak Antenna Gain 0.42 dBi
Declaration Output Power 1 mW/MHz
Declaration Output Power 0.000 dBm/MHz
E.LR.P. 0.420 dBm/MHz
Input Power Voltage 3.70 vDC
Frequency equal to the Transmission rate 1 MHz
ON TIME 2.898 ms
Transmission
Time OFF TIME 0.875 ms
Ratio 0.768
Packet Type (Mode) DH5 mode
Transmit Speed 1 MHz

Test category ;

2.4GHz Band Low-Power Data Communication System (Bluetooth [GFSK])

The reason why
the tests are

When the input voltage to receiver RF circuit varies below £1% as the input voltage

performed only at from the external power supply to the receiver varies £10% (excluding power supply).

rated voltage;

Measurement Frequency MHz 2 402 2441 2480 Result Limit Note
Channel Number Ch. 0 39 78
Frequency Measurements MHz 2 401.995 6162 440.994 805|2 479.992 973 ---
Frequency Tolerance ppm -1.83 -2.13 -2.83 PASS | +50x10%(50ppm)
Occupied Bandwidth MHz --- 78.30 PASS | 83.5MHz or below
Spread Bandwidth MHz 71.30 PASS |500kHz or more
RF Output Power mW/MHz 0.53 0.53 0.57 PASS | 3mw/MHz or below
RF Output Power Tolerance % -46.84 -46.59 -42.53 PASS | Upto +20%
uW/MHz - 0.239 883 PASS | 25uw/MHz or below
30to 2 387 MHz
MHz 161.992 — =
Unwanted 2 387 0 2 400 MHz uW/MHz 1.185 769 PASS [ 25uwiMHz or below [*RBW 30 kHz
(Spurious) MHz --- 2 399.974 - -
Emission uW/MHz — 1.625 549 — PASS | 25uwW/MHz or below
Strength 2 483.5t0 2 496.5 MHZz| Mz — > 483,501 — T
uW/MHz - 0.075 509 PASS | 25uw/MHz or below
2 496.5 to 12 500 MHz
MHz 7 438.229 — =
nw --- 0.014 555 PASS [4nW or below
30 to 1 000 MHz
Secondary MHz 529.550 - | -
i . 20nW or bel
Emltted 1 000 to 10 000 MHz nwW 0.194 984 PASS nW or below
Radio Wave MHz 9 253.000 N —
Strength nwW 0.250 035 PASS [20nw or below
10 000 to 12 500 MHz
MHz 11 847.500 - |-
) ) sec - 0.002 898 --- PASS | o0.4sec or below
Time of occupancy hopping frequency
sec --- 0.281 089 --- PASS | 0.4sec or below|0.4secxSpread rate
Spreading Factor 71.300 PASS 5 or more
Interference Prevention Function Good PASS




4. HABHFR

Test results

BDR AFH
Date of test 2024-09-10
Environment of test room Temperature 249 °C
Humidity 50.1 %
Peak Antenna Gain 0.42 dBi
Declaration Output Power 3 mW/MHz
Declaration Output Power 4.771 dBm/MHz
E.LR.P. 5.191 dBm/MHz
Input Power Voltage 3.70 vDC
Frequency equal to the Transmission rate 1 MHz
ON TIME 2.906 ms
Transmission
Time OFF TIME 0.875 ms
Ratio 0.769
Packet Type (Mode) mode
Transmit Speed 1 MHz

Test category ;

2.4GHz Band Low-Power Data Communication System (Bluetooth [GFSK])

The reason why
the tests are

When the input voltage to receiver RF circuit varies below 1% as the input voltage

performed only at from the external power supply to the receiver varies £10% (excluding power supply).

rated voltage;

Measurement Frequency Low Middle High Result Limit Note
Channel Number Ch. -—- -—-
Frequency Measurements MHz - - -
Frequency Tolerance ppm
Occupied Bandwidth MHz 19.60 19.60 19.65 PASS | 83.5MHz or below
Spread Bandwidth MHz 18.05 18.15 18.10 PASS [500kHz or more
RF Output Power mW/MHz 2.05 2.10 2.27 PASS |3mw/MHz or below
RF Output Power Tolerance % -31.62 -29.93 -24.25 PASS | Upto +20%
uW/MHz 0.293 089 0.281 838 0.329 610 PASS | 25uw/MHz or below
30to 2 387 MHz
MHz 93.639 131.351 154921 | ----
Unwanted uW/MHz 1.472 313 0.036 983 0.022 080 PASS | 25uw/MHz or below |*RBW 30 kHz
2 387 to 2 400 MHz
(Spurious) MHz 2 400.000 2395.372 2396.984 | -
Emission 5 483.5 0 2 496.5 MHz uW/MHz 0.028 907 0.056 234 1.857 804 PASS | 25uw/MHz or below
Strength ' ' MHz 2485151 | 2483.721 | 2483521 | -
uW/MHz 0.060 256 0.057 677 0.092 683 PASS | 25uw/MHz or below
2 496.5 to 12 500 MHz
MHz 2546.518 2 606.539 2496.700 | -
30to 1 000 MHz
Secondary MHz . . -
Emitted nw
. 1 000 to 10 000 MH
Radio Wave © z MHz
Strength nw . . .
10 000 to 12 500 MHz
MHz
. ) sec 0.002 906 0.002 906 0.002 906 PASS | 0.4sec or below
Time of occupancy hopping frequency
sec 0.281 866 0.281 866 0.281 866 PASS | 0.4sec or below|0.4secxSpread rate
Spreading Factor 18.050 18.150 18.100 PASS 5 or more
Interference Prevention Function Good PASS

*The low, middle, high in Measurement Frequency represents the range frequency.

(Low: 2402-2421 MHz, Middle: 2432-2451 MHz, High: 2461-2480 MHz)




4. HABHFR

Test results

EDR
Date of test 2024-09-10
Environment of test room Temperature 249 °C
Humidity 50.1 %
Peak Antenna Gain 0.42 dBi
Declaration Output Power 0.05 mW/MHz
Declaration Output Power -13.010 dBm/MHz
E.LR.P. -12.590 dBm/MHz
Input Power Voltage 3.70 vDC
Frequency equal to the Transmission rate 1 MHz
ON TIME 2.909 ms
Transmission
Time OFF TIME 0.859 ms
Ratio 0.772
Packet Type (Mode) 3DH5 mode
Transmit Speed 1 MHz

Test category ;

2.4GHz Band Low-Power Data Communication System (Bluetooth [8DPSK])

The reason why

the tests are

rated voltage;

When the input voltage to receiver RF circuit varies below 1% as the input voltage
performed only at from the external power supply to the receiver varies £10% (excluding power supply).

Measurement Frequency MHz 2 402 2441 2480 Result Limit Note
Channel Number Ch. 0 39 78
Frequency Measurements MHz 2401.993 0412 440.993 474|2 479.993 352 ---
Frequency Tolerance ppm -2.90 -2.67 -2.68 PASS | +50x10%s50ppm)
Occupied Bandwidth MHz --- 78.50 --- PASS | 83.5MHz or below
Spread Bandwidth MHz 71.50 PASS |500kHz or more
RF Output Power mW/MHz 0.02 0.02 0.03 PASS |3mw/MHz or below
RF Output Power Tolerance % -55.37 -50.22 -37.07 PASS | Up to +20%
uW/MHz - 0.037 844 PASS | 2.50W/MHz or below
30to 2 387 MHz
MHz 2 387.000 - | -
Unwanted 2 387 0 2 400 MHz uW/MHz 2.831 392 PASS | 25uwiMHz or below [*RBW 30 kHz
(Spurious) MHz - 2 399.675 - -
Emission uW/MHz — 1.901 078 — PASS | 25uwW/MHz or below
Strength 2 483.5t0 2 496.5 MHZ MHz — > 483.630 —
uW/MHz 0.050 466 PASS | 25uwMHz or below
2 496.5 to 12 500 MHz
MHz 2 566.525 - |-
nw - 0.015 560 PASS |4nW or below
30to 1 000 MHz
Secondary MHz 636.250 - |-
i . 20nW or bel
Er_mtted 1 000 to 10 000 MHz nW 0.196 336 PASS nW or below
Radio Wave MHz 9910.000 S
Strength nw 0.264 850 PASS |20nW or below
10 000 to 12 500 MHz
MHz 11 835.000 - |-
) ) sec 0.002 909 PASS | 0.4sec or below
Time of occupancy hopping frequency
sec --- 0.282 139 --- PASS | 0.4sec or below|0.4secxSpread rate
Spreading Factor 71.500 PASS 5 or more
Interference Prevention Function Good PASS




4. HABHFR

Test results

EDR AFH
Date of test 2024-09-10
Environment of test room Temperature 249 °C
Humidity 50.1 %
Peak Antenna Gain 0.42 dBi
Declaration Output Power 0.15 mW/MHz
Declaration Output Power -8.239 dBm/MHz
E.LR.P. -7.819 dBm/MHz
Input Power Voltage 3.70 vDC
Frequency equal to the Transmission rate 1 MHz
ON TIME 2.909 ms
Transmission
Time OFF TIME 0.859 ms
Ratio 0.772
Packet Type (Mode) mode
Transmit Speed 1 MHz

Test category ;

2.4GHz Band Low-Power Data Communication System (Bluetooth [8DPSK])

The reason why
the tests are

When the input voltage to receiver RF circuit varies below 1% as the input voltage

performed only at from the external power supply to the receiver varies £10% (excluding power supply).

rated voltage;

Measurement Frequency Low Middle High Result Limit Note
Channel Number Ch. --- ---
Frequency Measurements MHz - - ---
Frequency Tolerance ppm
Occupied Bandwidth MHz 20.00 20.05 20.05 PASS | 83.5MHz or below
Spread Bandwidth MHz 18.25 18.25 18.25 PASS [500kHz or more
RF Output Power mW/MHz 0.09 0.10 0.12 PASS |3mw/MHz or below
RF Output Power Tolerance % -41.60 -35.99 -20.69 PASS | Upto +20%
uW/MHz 0.043 652 0.009 441 0.010 304 PASS | 25uw/MHz or below
30to 2 387 MHz
MHz 2 387.000 2 280.935 2311576 | -----
Unwanted uW/MHz 0.121 899 0.014 488 0.010 304 PASS | 25uw/MHz or below |*RBW 30 kHz
2 387 to 2 400 MHz
(Spurious) MHz 2 399.805 2 399.831 2399.051 | -
Emission ) 4835 10 2 496.5 MHz uW/MHz 0.010 093 | 0.017579 | 0.008 790 | PASS |25uwiMHz or below
Strength ' ' MHz 2484.683 | 2488.037 | 2483.526 | -
uW/MHz 0.007 980 0.027 861 2.046 445 PASS | 25uw/MHz or below
2 496.5 to 12 500 MHz
MHz 11 339.594 | 2556.521 2496.700 | -
30 to 1 000 MHz
Secondary MHz . . -
Emitted nw
. 1 000 to 10 000 MH
Radio Wave © z MHz
Strength nw . . .
10 000 to 12 500 MHz
MHz
. ) sec 0.002 909 0.002 909 0.002 909 PASS | 0.4sec or below
Time of occupancy hopping frequency
sec 0.282 139 0.282 139 0.282 139 PASS | 0.4sec or below|0.4secxSpread rate
Spreading Factor 18.250 18.250 18.250 PASS 5 or more
Interference Prevention Function Good PASS

*The low, middle, high in Measurement Frequency represents the range frequency.

(Low: 2402-2421 MHz, Middle: 2432-2451 MHz, High: 2461-2480 MHz)




5. BRI}

Measurement equipment list

USE Equipment Company Model No. Serial No. |Calibrated by|Cal. Method| Cal. Due | Cal. Date
TEMP & HUMID CHAMBER|® MoloiZzateuxitioiel  JFMA-001 2020092901 HCT 7\(c) Dec. 2024 Dec. 7, 2023
CONTROLLER FHEAN SBEHI=2X|  TEMI2500  [s78oovkist o707 HCT 7\(c) Dec. 2024 Dec. 7, 2023
PSA SERIES SPECTRUM ANALYZER AGILENT E4440A MY45304057 HCT 7\(c) Dec. 2024] Dec. 8, 2023
X | MXG ANALOG SIGNAL GENERATOR AGILENT N5183A MY50141890 HCT 7\(c) Dec. 2024 Dec. 8, 2023
SYSTEM DC POWER SUPPLY AGILENT 6674A MY53000118 HCT 7\(c) Dec. 2024 Dec. 11, 2023
VECTOR SIGNAL GENERATOR| ROHDE & SCHWARZ| SMBV100A 257524 HCT /\(c) Dec. 2024 Dec. 8, 2023
BLUETOOTH TESTER TESCOM TC—-3000A [3000A480088 HCT 7:\(c) Dec. 2024| Dec. 8, 2023
DIRECTIONAL COUPLER AGILENT 773D 2839A01855 HCT 7\(c) Dec. 2024] Dec. 8, 2023
ATTENUATOR AGILENT 8493C 73193 HCT 7:\(c) Dec. 2024 Dec. 8, 2023
TERMINATIOM HEWLETT PACKARD 909D 7492 HCT /\(c) Dec. 2024 Dec. 8, 2023
POWER DIVIDER HEWLETT PACKARD 11636A 6916 HCT 7\(c) Dec. 2024] Dec. 8, 2023
SLIDE-AC BERSPN; SV-1023 NONE HCT 7\() Nov. 2024| Nov. 10, 2023
DIGITAL MULTIMETER| SYHIAIAAEN 158+ 50561541WS HCT 7\(C) Dec. 2024 Dec. 8, 2023
Temperature and Humidity Datalogger CEM DT-172 201000251 HCT 7\(c) Apr. 2025( Apr. 5, 2024
ATTENUATOR Ol O A & OIl I 24 [ ATT SMA 20W 2048 8G | A-0820.SM20.2 HCT 7\(c) Apr. 2025( Apr. 4, 2024
TERMINATION Ol O] A Ol = 2 | TERM SMA F 20W 8G| A-0008.5M20.2 HCT 7\() Apr. 2025| Apr. 4, 2024
ATTENUATOR OOl A 0| I & [ATT 2.92 2w 2048 40G| A-4020.2902. 1 HCT 7\(c) Apr. 2025( Apr. 4, 2024
ATTENUATOR Ol0] A 0| I 24 | ATT 2.92 2w 20dB 40G | A-4020.2902. 1 HCT 7\(c) Apr. 2025| Apr. 4, 2024
ATTENUATOR OOl A 2H0f| I 2 |ATT 2.92 2w 20dB 40G [ A-4020.2902.1 HCT 7\(c) Apr2025] Apr. 4,2024
TERMINATION OlO] A U0 24 |TERM 2.92 F 2W 40G|A-0040.2920.2 HCT 7\(c) Apr2025( Apr. 4, 2024
TERMINATION OOl A L0 = 24 [TERM 2.92 F 2W 40G|A-0040.2920.2 HCT 7\(c) Apr. 2025| Apr. 4, 2024
TERMINATION Ol0] A 20l 24 [TERM 2.92 F 2W 40G|A-0040.2920.2 HCT 7\(0) Apr. 2025| Apr. 4, 2024
X | DC POWER SUPPLY AGILENT E3634A MY40012120 HCT 7\(c) Feb. 2025| Feb. 22, 2024
X |USB Peak Power Sensor Anritsu MA24408A 12321 HCT 7\(c) Nov. 2024| Nov. 9, 2023
High Pass Filter WT Microwave INC.|WT-A3314-HS|wr22111804-1 HCT 7\(0) Dec. 2024 Dec. 8, 2023
High Pass Filter WT Microwave INC.]WT-A1935-HS|wr22111804-2 HCT 7\(0) Dec. 2024 Dec. 8, 2023
TUNABLE BAND REJECT FILTER| K&L MICROWAVE | 3TNF-800/1000-0.2-N/N 504 HCT 7\(C) Feb. 2025| Feb. 22, 2024
X |SPECTRUM ANALYZER|ROHDE & SCHWARZ FSU26 200444 HCT 7\(c) Feb. 2025| Feb. 22, 2024
X ATTENUATOR Mini—-Circuits |BW-K3-2W44+| 2318-1 HCT 7:\(c) Jun. 2025 Jun. 28, 2024
ATTENUATOR Mini—-Circuits |BW-K3-2W44+| 2318-2 HCT 7\(c) Jun. 2025 Jun. 28, 2024
ATTENUATOR Mini—Circuits | BW-K10-2W44+| 2307 HCT /\(c) Jun. 2025 Jun. 28, 2024

Notel: JAIFE MR DRIE (X, 1 ERBAMTT .

The calibration of measurement equipment is valid for one year period.
Note2: "X" &AL - RIEHERTT

"X" used equipment.

Note3: BXIE A% ...
Cal.Method ...

1) BILTBUAANFREEMAEEB (UTIHBIEVS) REIEEZEO+/\E—HOEEREMENTS

BRIE

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):AE% (FRUEZEFRE+—8)FE=+EE XEFEETN+HE OHREICEIRE
b): Correction conducted pursuant to the provisions of Article 135 or Article 144 of the Measurement Law (Law No. 51 of 1992)
NAEICEVTITORETHOT. BEXIIEE _SFO+/\E—HOIEEREMBENITIRIEICHY

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 AREZDTHRICIBITLAERETDHMDFBETHOT, ADDNETOVTIAMNIIBITEIRIESFZE

ZT=E0OEANT

ITOREF

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. AEDTEHNSE

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 %

¥ 5E Measured value and standard limit value
Casel Sandard limit value
1
I . .
|*Uncertainty -Uncertainty
| Even if it takes uncertainty into consideration,
I Measured value a standard limit value is fulfilled
PA -
SS Case2 :
|
Although measured value is in a standard limit value,
| a limit value won't be fulfilled if uncertainty is taken into consideration.
|
Case3 :
| .
Although measured value exceeds a standard limit value,
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 HEEE

Photographs

Conducted Measurement Photo
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Test chart

8.1 FEEDIE

Frequency tolerance
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Test chart
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Occupied bandwidth / Spread bandwidth

BDR
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Occupied bandwidth / Spread bandwidth

BDR AFH
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Occupied bandwidth / Spread bandwidth

EDR

Occupied bandwidth
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Occupied bandwidth / Spread bandwidth

EDR AFH
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8.3R T FRDEIG R I T BRI DHEE

Unwanted(Spurious) emission strength
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8.3R T FRDEIG R I T BRI DHEE

Unwanted(Spurious) emission strength
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8.3R T FRDEIG R I T BRI DHEE

Unwanted(Spurious) emission strength
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Unwanted(Spurious) emission strength
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8.4 EFREIDIFE

RF output power tolerance
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