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1. Summary of Test

1. Purpose of test

Ordinance on Technical Standards Conformity Certification of Specified Radio

Equipment

2.4GHz Band wide band low power data communication System

2. Standards
Certification Ordinance Article 2 Clause 1 Item19

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

Classification of EUT Condition Result

Frequency Tolerance Conducted PASS

Occupied Bandwidth Conducted PASS

Spread Bandwidth Conducted PASS

Spurious Emission Intensity Conducted PASS

RF Output Power Tolerance Conducted PASS
Secondary Emitted Radiated Wave Strength Conducted PASS
Dwell Time Conducted PASS

Interference Prevention Funtion Conducted PASS

1) Test set up
Table-Top

2) Modification to the EUT by laboratory
None




2. Test Information

1. Applicant

InterSolutionMarketing, Inc.
150-0013 B RES S SXELLFH 1-24-14 EXOS EibFH L)L 5F

2. Equipment under test
SRL-Mesh

3. Model number
SP116

4. Serial number

5. Size
(W) 82.0 x (H) 39.3 x (D) 32.9 mm

6. Terminal limitation
-20°Cto 60°C

7. RF Specification Frequency range

Bluetooth BDR, EDR : 2402-2480MHz 79 Channels

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

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

10. Data rate

10. 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
Analyzer

EUT Attenuator

2. RF Output Power

Power

EUT
v Meter




4. ARER

Test results
BDR
Date of test 2022-05-06
Environment of test room Temperature 255 °C
Humidity 45.8 %
Peak Antenna Gain 0.59 dBi
Declaration Output Power 25 mW/MHz
Declaration Output Power 3.9794 dBm/MHz
E.ILR.P. 4.5694 dBm/MHz
Input Power Voltage 3.8 VDC
Frequency equal to the Transmission rate 1 MHz
ON TIME 2.885 ms
Transmission
Time OFF TIME 0.865 ms
Ratio 0.7693
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 2402 2441 2480 Result Limit Note
Channel Number Ch. 0 39 78 - —
Frequency Measurements MHz 2401.967909 | 2440.966648 |2479.967219 -— ---
Frequency Tolerance ppm -13.36003 | -13.66317 | -13.21795 PASS | +50x10°(50ppm)
Occupied Bandwidth MHz - 77.9426 --- PASS (83.5MHz or below
Spread Bandwidth MHz - 70.2054 - PASS |[500kHz or more
RF Output Power mW/MHz 0.524222 0.529072 0.536432 PASS |[3mW/MHz or below
RF Output Power Tolerance % -79.031135 | -78.837112 | -78.542707 | PASS | +20 to -80%
uW/MHz --- 0.080538 - 2.5UW/MHz or bel
30 to 2387MHz LS | AR
MHz - 2314.000 - |
Unwanted 2387 to 2400MHz uW/MHz - 1.185769 - PASS | 25uw/MHz or below
(Spurious) MHz - 2399.820 - |
Emission uW/MHz -— 0.056494 -— PASS | 25uW/MHz or below
Strength  [2483.5 to 2496 5MHA——— e e
uW/MHz - 0.062806 - 2.5UW/MHz or bel
2496.5 to 12500MHz LA MR
MHz --- 2570.000 - |
nw - 0.006223 - PASS [4nW or below
30 to 1000MHz
Secondary MHz 719.700 — | =
Emitted nw - 0.142561 - PASS [20nW or below
Rado Wave | 1000 to 10000MHz e = e
Strength nw 0.152757 PASS |20nW or bel
10000 to 12500MHz : N orpeow
MHz 12450.000 - | —
Time of hoonas sec - 0.002885 - PASS |0.4sec or below
ime of occupancy hopping frequenc:
PRy "R Y sec - 0.274075 --- PASS [0.4sec or below|0.4secxSpread rate
Spreading Factor - 70.205400 PASS 5 or more
Interference Prevention Function Good PASS




4. ARER

Test results
BDR AFH
Date of test 2022-05-06
Environment of test room Temperature 255 °C
Humidity 45.8 %
Peak Antenna Gain 0.59 dBi
Declaration Output Power 3 mW/MHz
Declaration Output Power 4.7712 dBm/MHz
E.ILR.P. 5.3612 dBm/MHz
Input Power Voltage 3.8 VDC
Frequency equal to the Transmission rate 1 MHz
ON TIME 2.885 ms
Transmission
Time OFF TIME 0.865 ms
Ratio 0.7693
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 19.5443 19.5685 19.5919 PASS |83.5MHz or below
Spread Bandwidth MHz 17.811 18.0289 18.3283 PASS [500kHz or more
RF Output Power mW/MHz 1.932846 2.046050 2.021917 PASS |[3mW/MHz or below
RF Output Power Tolerance % -35.571816 | -31.798337 | -32.602776 | PASS | +20to -80%
uW/MHz 0.022646 0.031046 0.040738 2.5UW/MHz or bel
30 to 2387MHz L3 |
MHz 2264.000 2295.000 2314.000 | -
Unwanted | 2387 0 2400MHy |_UW/MHZ | 0562341 | 0004064 | 0.040738 | PASS [zsumizorboiow
(Spurious) MHz 2399.920 2399.120 2399.990 | -
Emission 24835 to 2496 5MH uW/MHz 0.010666 0.005370 0.005321 PASS [ 25uw/MHz or below
Strength ' T MHzZ 2496140 | 2484.860 | 2483530 | -—
uW/MHz 0.053951 0.027102 0.020559 PASS (25un/MHz or below
2496.5 to 12500MHz
MHz 2570.000 2590.000 2630.000 | -----
nwW - --- -—- —— -
30 to 1000MHz
Secondary MHz -- - - - —
Emitted nw - --- - -— ---
Radio Wave 1000 to 10000MHz MHz — — — — —
Strength nw = s - - -
10000 to 12500MHz
MHz
Ti " hoonas sec 0.003 0.003 0.003 PASS [0.4sec or below
ime of occupancy hopping frequenc:
PRy "R Y sec 0.274 0.277 0.283 PASS [0.4sec or below|0.4secxSpread rate
Spreading Factor - 17.811 18.029 18.328 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. ARER

Test results
EDR
Date of test 2022-05-06
Environment of test room Temperature 255 °C
Humidity 45.8 %
Peak Antenna Gain 0.59 dBi
Declaration Output Power 1 mW/MHz
Declaration Output Power 0.0000 dBm/MHz
E.ILR.P. 0.5900 dBm/MHz
Input Power Voltage 3.8 VDC
Frequency equal to the Transmission rate 1 MHz
ON TIME 2.895 ms
Transmission
Time OFF TIME 0.855 ms
Ratio 0.7720
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

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 2402 2441 2480 Result Limit Note
Channel Number Ch. 0 39 78 — —
Frequency Measurements MHz 2401.967771 | 2440.966680 |2479.967207 -— ---
Frequency Tolerance ppm -13.41769 -13.65030 | -13.22311 PASS | 150x10°(50ppm)
Occupied Bandwidth MHz - 78.0169 --- PASS (83.5MHz or below
Spread Bandwidth MHz - 70.8166 PASS |[500kHz or more
RF Output Power mW/MHz 0.262572 0.266838 0.268688 PASS |[3mwW/MHz or below
RF Output Power Tolerance % -73.742847 | -73.316203 | -73.131240 | PASS | +20to -80%
30 to 2387MHz uW/MHz - 0.061376 -—- PASS (25un/MHz or below
MHz 2309.000 — | —
Unwanted 2387 to 2400MHz uW/MHz = 4.027170 - PASS | 25uw/MHz or below
(Spurious) MHz --- 2399.860 e
Emission uW/MHz — 0.362243 - PASS | 25uW/MHz or below
Strength 2483.5 to 2496.5MHZ MHz — =483 860 — 1
2496.5 0 12500MHz|—2v MHz 0.078163 a0 |
MHz 2560.000 — | —
30 to 1000MHz nW - 0.006546 PASS |4nW or below
Secondary MHz 831.200 -~ | —
Emitted 1000 fo 10000MHz nw - 0.121060 - PASS [20nW or below
Radio Wave MHz 7201.000 N
Stren
gth 10000 to 12500MHa nW 0.130317 PASS |20nW or below
MHz - 12208.000 - | -
Time of occupancy hopping frequency Se¢ — 0.002895 - PASS |0-4sec or below
sec - 0.277920 --- PASS [0.4sec or below|0.4secxSpread rate
Spreading Factor - 70.816600 PASS 5 or more
Interference Prevention Function Good PASS




4. ARER

Test results
EDR AFH
Date of test 2022-05-06
Environment of test room Temperature 255 °C
Humidity 45.8 %
Peak Antenna Gain 0.59 dBi
Declaration Output Power 3 mW/MHz
Declaration Output Power 4.7712 dBm/MHz
E.ILR.P. 5.3612 dBm/MHz
Input Power Voltage 3.8 VDC
Frequency equal to the Transmission rate 1 MHz
ON TIME 2.895 ms
Transmission
Time OFF TIME 0.855 ms
Ratio 0.7720
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 19.9042 19.9299 19.9207 PASS |83.5MHz or below
Spread Bandwidth MHz 17.8473 18.4215 18.2651 PASS |500kHz or more
RF Output Power mW/MHz 1.025204 1.011714 1.029818 PASS |[3mW/MHz or below
RF Output Power Tolerance % -65.826542 | -66.276204 | -65.672720 | PASS | +20to -80%
uW/MHz 0.027353 0.056364 0.063680 PASS (25uw/MHz or bel
30 to 2387MHz el
MHz 2260.000 2290.000 2321.000 | -
uW/MHz 4.045759 0.006353 0.063680 PASS | 25uw/MHz or bel
Unwanted | 2387 to 2400MHz b
(Spurious) MHz 2399.950 2399.450 2399.830 | -
Emission [ @ = oa06.50a_W/MHz | 0013243 | 0006902 | 0010641 | PASS [zsuwizoreon
Strength ' T MHz 2488860 | 2489.880 | 2483700 | -
uW/MHz 0.060954 0.030200 0.454988 PASS |25uW/MHz or below
2496.5 to 12500MHz
MHz 2570.000 | 2590.000 | 2620.000 | -
30 to 1000MHz
Secondary MHz - = - - .
Emitted nW
Radio Wave 1000 to 10000MHz MHz — — — — —
Strength nW = — . . .
10000 to 12500MHz
MHz
Ti " hoonas sec 0.003 0.003 0.003 PASS |0.4sec or below
ime of occupancy hopping frequenc:
PRy "R Y sec 0.281 0.284 0.281 PASS [0.4sec or below|0.4secxSpread rate
Spreading Factor - 17.847 18.422 18.265 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. mgEa X,

Measurement equipment list

USE Equipment Company Model No. Serial No. [Calibrated by|Cal. Method| Cal. Due | Cal. Date
EPM SERIES POWER METER AGILENT E44198 MY41291980 HCT 7\(c) May. 2022|May. 14, 2021
E-SERIES AVG POWER SENSOR H.P E9301A US39210340 HCT 7\(c) May 2022| May 14, 2021
E-SERIES AVG POWER SENSOR AGILENT E9301A US39212396 HCT 7\(C) May 2022 May 14, 2021

EMI TEST RECEIVER ROHDE & SCHWARZ ESW44 101952 HCT 7\(c) Apr.2023| Apr.7,2022

X TEMP & HUMID CHAMBER JFM Engineering JFMA-001 20200929-01 HCT l\(C) Dec. 2022 Dec. 17, 2021
X CONTROLLER SAMWON TECHNOLOGY TEMI2500 S7800VK191 0707 HCT 7\(c) Dec. 2022| Dec. 17, 2021
X | PSA SERIES SPECTRUM ANALYZER AGILENT E4440A MY45304057 HCT 7\(c) Dec. 2022 Dec. 15, 2021
MXG ANALOG SIGNAL GENERATOR AGILENT N5183A MY50141890 HCT 7\(c) Dec. 2022 Dec. 15, 2021
SYSTEM DC POWER SUPPLY AGILENT 6674A MY53000118 HCT 7\(c) Dec. 2022| Dec. 15, 2021
VECTOR SIGNAL GENERATOR [ ROHDE & SCHWARZ SMBV100A 257524 HCT 7\(c) Dec. 2022| Dec. 15, 2021
BLUETOOTH TESTER TESCOM TC-3000A 3000A480088 HCT 7\(c) Dec. 2022| Dec. 15, 2021
DIRECTIONAL COUPLER AGILENT 773D 2839A01855 HCT 7\(c) Dec. 2022| Dec. 15, 2021
ATTENUATOR AGILENT 8493C 73193 HCT 7\(c) Dec. 2022| Dec. 15, 2021
TERMINATIOM HEWLETT PACKARD 909D 7492 HCT 7\(c) Dec. 2022| Dec. 15, 2021
POWER DIVIDER HEWLETT PACKARD 11636A 6916 HCT 7\(c) Dec. 2022| Dec. 15, 2021

SLIDE-AC DAEKWANG T8&M CO. LTD. SV-1023 - HCT /\e) - -
DIGITAL MULTIMETER Humantechstore 158+ 50561541WS HCT 7\(c) Dec. 2022| Dec. 15, 2021
Temperature and Humidity Datalogger CEM DT-172 201000251 HCT 7\(c) Apr. 2023( Apr. 13, 2022

DFS MASTER DEVICE NETGEAR RAX50 6AJ10B7RA007E HCT 7\(c) - -

DFS SLAVE DEVICE ipTIME A1000U A1000U 09BC02862 HCT 7\(c) 5 -
ATTENUATOR ACE RF COM ATT SMA 20W 20dB 8G | A-0820.SM20.2 HCT 7\(c) Apr. 2023| Apr. 11, 2022
TERMINATION ACE RF COM TERM SMA F 20W 8G | A-0008.5M20.2 HCT 7\(c) Apr. 2023| Apr. 11, 2022

X ATTENUATOR ACE RF COM ATT 2.92 2W 208 40G | A-4020.2902.1 HCT 7\(c) Apr 2023| Apr. 11, 2022
ATTENUATOR ACE RF COM ATT 2.92 2W 208 40G | A-4020.2902.1 HCT 7\(c) Apr 2023| Apr. 11, 2022
ATTENUATOR ACE RF COM ATT 2.92 2W 208 40G | A-4020.2902.1 HCT 7\(c) Apr. 2023( Apr. 11, 2022
TERMINATION ACE RF COM TERM 2.92 F 2W 40G | A-0040.2920.2 HCT 7\(c) Apr. 2023( Apr. 11, 2022
TERMINATION ACE RF COM TERM 2.92 F 2W 40G | A-0040.2920.2 HCT 7\(c) Apr. 2023( Apr. 11, 2022
TERMINATION ACE RF COM TERM 2.92 F 2W 40G | A-0040.2920.2 HCT 7\(c) Apr. 2023 Apr. 11, 2022

X E£-SERIES AVG POWER SENSOR AGILENT E9304A MY41499030 HCT 7\(c) Dec. 2022 Dec. 15, 2021

X E-SERIES AVG POWER SENSOR AGILENT E9304A MY41499039 HCT 7\(c) Dec. 2022| Dec. 15, 2021

X Power meter AGILENT E44198 GB38410188 HCT 7)) Dec. 2022 Dec. 15, 2021

X DC POWER SUPPLY AGILENT E3634A NUBICOM HCT 7\(c) Feb. 2023( Feb.3,2022

Note': BIEHIRDEIE L. 1EMBEHTT,
The calibration of measurement equipment is valid for one year period.

Note2: "X" [£f#E AL =Bl E#3R T,

"X" used equipment.

Note3: B{IE A% ...
Cal.Method ...

1) JIATBUA AN EREEAEEE (LUTIHE 1LV, REEEZZOH/N\E-—HOEERE#ELTS

BIE

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)

A

FTEE (FREFEEEE+T—S) RS TAE REFEEETEE OREICEIKIE

b): Correction conducted pursuant to the provisions of Article 135 or Article 144 of the Measurement Law (Law No. 51 of 1992)
N:HEICBVTTIRETH O T BERFER Z£Z0+/\E—EHOEEREHBENTIREICHES

EXEI2

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)
) BIREZDOTHICHERITFLATRZDOHMDRFETH DT AMSNETONTIANIBIFLRKIEES

ZFTLOEAVTITIRES
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)
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About uncertainty of measured value

Parameter Uncertainty
Total RF power conducted +0.292 dB
Spurious emissions conducted +0.40 dB
Temperature +0.8°C
Humidity +4.4%
¥E Measured value and standard limit value
Case1 Sandard limit value
|
]*+Uncertainty -Uncertainty
| Even if it takes uncertainty into consideration,
| Measured value a standard limit value is fulfilled.
PASS Case2 :
I Although measured value is in a standard limit value,
I a limit value won't be fulfilled if uncertainty is taken into consideration.
|
Case3 |
|
| Although measured value exceeds a standard limit value,
I a limit value will be fulfilled if uncertainty is taken into consideration.
']
FAIL  Icasea i
|
1 Even if it takes uncertainty into consideration,
| a standard limit value isn't fulfilled.
|
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Photographs

Conducted Measurement Photo
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Test chart
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BDR

Occupied bandwidth
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Spread bandwidth
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BDR AFH
Ch:Low
Occupied bandwidth
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Spread bandwidth
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Ch:Middle

Occupied bandwidth
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Ch:High
Occupied bandwidth
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Spread bandwidth
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RF output power tolerance
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