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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

Artlcle. 88 Classification of EUT Condition Result
Appendix 43
3 Frequency Tolerance Conducted PASS
4 Occupied Bandwidth Conducted PASS
4 Spread Bandwidth Conducted PASS
5 Unwanted (Spurious) Emission Strength Conducted PASS
6 RF Output Power Tolerance Conducted PASS
7 Secondary Emitted Radio Wave Strength Conducted PASS
13 Time of occupancy hopping frequency Conducted PASS
13 Spreading Factor Conducted PASS
12 Interference Prevention Function Conducted PASS
1) Test set up
Table-Top

2) Modification to the EUT by laborator
None
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1. Test Information

1. Applicant

KAON Group Co., Ltd.
884-3, Seongnam-daero, Bundang-gu, Seongnam-si, Gyeonggi-do, Republic of Korea

2. Equipment under test
b TIVF 2—F— (AKRHG) EFIL

3. Model number
KS-6100

4. Serial number
N/A

5. Size
(W) 13.5x (D) 13.5x (H) 3.05

6. Terminal limitation
-10°C to 50°C

7. RF Specification Frequency range
2402-2480MHz

8. Number of RF Channels
79 Channels

9. Modulation method
FHSS(GFSK, m/4-DQPSK, 8DPSK)

10. Data rate
1, 2, 3Mbps

10. Variation of the family model(s)
None
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2. Configuration of equipment

1. Frequency tolerance, Occupied Bandwidth, Spread bandwidth, Unwanted(Spurious) emission
strength, Time of occupancy hopping frequency

EUT Attenuator < s Ll
Analyzer
2. RF output power tolerance
EUT Attenuator Power
Sensor
3. Secondary emitted radio wave strength
EUT Spectrum
Analyzer
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3. Test results (Rated voltage)

S/N : N/A
Date of test 2024-08-22 2024-08-26 2024-08-28
Environment of test room Temperature 21 °C 20 °C 21 °C
Humidity 49 % 50 % 50 %
Peak Antenna Gain 0.60 dBi
Declaration Output Power 0.440 mW/MHz
Declaration Output Power -3.57 dBm/MHz
E.l.LR.P. -2.97 dBm/MHz
Input Power Voltage 12.00 VDC
Tested Circit Insertion Loss 0 dB Using TDF and offset function in Spectrum Analyzer.
Frequency equal to the Transmission rate 1 MHz Measurement of plots are included Loss value.
Transmission ON TIME 2.883 ms (Att : 10dB + Cable loss + EUT cable: 0.5dB offset )
Time OFF TIME 0.847 ms
Ratio 0.773
Packet Type (Mode) DH5 mode
Transmit Speed 1 MHz

Test category

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

The reason why
the tests are
performed only at
rated voltage :

N/A

Measurement Frequency MHz 2402 2441 2480 Result Limit Note
Channel Number Ch. 0 39 78 - -—-
Frequency Measurements MHz 2401.985 2440.985 2479.985 -— -
Frequency Tolerance ppm -6.224 -6.125 -6.028 PASS |150x10°(50ppm)
Occupied Bandwidth MHz - 78.15 - PASS |83.5MHz or below,
Spread Bandwidth MHz - 70.46 - PASS |[500kHz or more
RF Output Power mW/MHz 0.126 0.099 0.091 PASS |3mW/MHz or below
RF Output Power Tolerance % -71.45 -77.41 -79.35 PASS +20%
W/MH - 0.010 -—- 2.5UW/MHz or below
30 to 2387MHz | €S o
MHz 2206.900 — | -
Unwanted 2387 to 2400MHz UW/MHZ -— 22699 -— PASS 25uW/MHz or below
(Spurious) MHz - 2399.955 e
Emission uW/MHz _— 0.0318 — PASS |25uW/MHz or below
2483.5 to 2496.5MHZ
Strength ° MHz 2483649 — | —
uW/MHz -—- 0.1750 - PASS |2 5uWMHz or below
2496.5 to 12500MHz
MHz - 4800.500 - |
Secondary 30 to 1000MHz nW -—- 0.0015 - PASS |[4nW or below
Emitted MHz - 550.850 - | -
Radio Wave W 0.0339 20nW or bel
Strenath | 1000 to 12500MHz — PASS |20nW or below
g MHz 7049.000 — | -
i ) sec - 0.0029 -—- PASS [0.4sec or below
Time of occupancy hopping frequency
sec - 0.2448 - PASS [0.4sec or below|0.4secxSpread rate
Spreading Factor 70.4600 PASS 5 or more
Interference Prevention Function Good PASS
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3. Test results (-10% voltage)

S/N : N/A
Date of test 2024-08-22 2024-08-26 2024-08-28
Environment of test room Temperature 21 °C 20 °C 21 °C
Humidity 49 % 50 % 50 %
Peak Antenna Gain 0.60 dBi
Declaration Output Power 0.440 mW/MHz
Declaration Output Power -3.57 dBm/MHz
E.l.LR.P. -2.97 dBm/MHz
Input Power Voltage 10.80 VDC
Tested Circit Insertion Loss 0 dB Using TDF and offset function in Spectrum Analyzer.
Frequency equal to the Transmission rate 1 MHz Measurement of plots are included Loss value.
Transmission ON TIME 2.883 ms (Att : 10dB + Cable loss + EUT cable: 0.5dB offset )
Time OFF TIME 0.847 ms
Ratio 0.773
Packet Type (Mode) DH5 mode
Transmit Speed 1 MHz

Test category

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

The reason why
the tests are
performed only at
rated voltage :

N/A

Measurement Frequency MHz 2402 2441 2480 Result Limit Note
Channel Number Ch. 0 39 78 - -—-
Frequency Measurements MHz 2401.985 2440.990 2479.985 -— -
Frequency Tolerance ppm -6.224 -4.076 -6.028 PASS |150x10°(50ppm)
Occupied Bandwidth MHz - 78.05 - PASS |83.5MHz or below
Spread Bandwidth MHz - 71.12 - PASS |[500kHz or more
RF Output Power mW/MHz 0.125 0.099 0.091 PASS | 3mW/MHz or below
RF Output Power Tolerance % -71.70 -77.59 -79.43 PASS +20%
W/MH - 0.012 -—- 2 5UW/MHz or below
30 to 2387MHz | et o
MHz - 2291.600 - -
Unwanted | 2387 to 2400MHz uW/MHz 2.5119 PASS |25uWMHz or below
(Spurious) MHz - 2399.968 - | -
Emission uW/MHz - 0.0366 [ PASS |25uW/MHz or below
2483.5 to 2496.5MHZ
Strength ° MHz 2483 558 — | —
uW/MHz -— 0.1770 — PASS | 2.5uw/MHz or below
2496.5 to 12500MH
° T MHz 4819.500 — | —
Secondary 30 o 1000MHz nW - 0.0017 - PASS |[4nW or below
Emitted MHz 987.890 S [ —
Radio Wave W 0.0328 20nW or bel
Strenath | 1000 to 12500MHz — PASS |20nW or below
g MHz 8944.000 et [
, ) sec - 0.0029 - PASS |0.4sec or below
Time of occupancy hopping frequency
sec - 0.2678 - PASS [0.4sec or below|0.4secxSpread rate
Spreading Factor 71.1200 PASS 5 or more
Interference Prevention Function Good PASS
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3. Test results (+10% voltage)

S/N : N/A
Date of test 2024-08-22 2024-08-26 2024-08-28
Environment of test room Temperature 21 °C 20 °C 21 °C
Humidity 49 % 50 % 50 %
Peak Antenna Gain 0.60 dBi
Declaration Output Power 0.440 mW/MHz
Declaration Output Power -3.57 dBm/MHz
E.l.LR.P. -2.97 dBm/MHz
Input Power Voltage 13.20 VDC
Tested Circit Insertion Loss 0 dB Using TDF and offset function in Spectrum Analyzer.
Frequency equal to the Transmission rate 1 MHz Measurement of plots are included Loss value.
Transmission ON TIME 2.883 ms (Att : 10dB + Cable loss + EUT cable: 0.5dB offset )
Time OFF TIME 0.847 ms
Ratio 0.773
Packet Type (Mode) DH5 mode
Transmit Speed 1 MHz

Test category

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

The reason why
the tests are
performed only at
rated voltage :

N/A

Measurement Frequency MHz 2402 2441 2480 Result Limit Note
Channel Number Ch. 0 39 78 - -—-
Frequency Measurements MHz 2401.985 2440.985 2479.985 -— -
Frequency Tolerance ppm -6.224 -6.125 -6.028 PASS |150x10°(50ppm)
Occupied Bandwidth MHz - 78.08 - PASS |83.5MHz or below
Spread Bandwidth MHz - 70.86 - PASS [500kHz or more
RF Output Power mW/MHz 0.125 0.099 0.090 PASS | 3mW/MHz or below
RF Output Power Tolerance % -71.59 -77.44 -79.44 PASS +20%
W/MH - 0.011 -—- 2 5UW/MHz or below
30 to 2387MHz | et o
MHz - 2312.800 - -
Unwanted | 2387 to 2400MHz uW/MHz 2.0845 PASS |25uWMHz or below
(Spurious) MHz - 2399.994 I —
Emission uW/MHz - 0.0455 [ PASS |25uW/MHz or below
2483.5 to 2496.5MHA
Strength ° MHz 2483.662 — | —
uW/MHz - 0.1517 —— PASS |25uwWmMHz or below
2496.5 to 12500MH
° T MHz 4829.500 — | —
Secondary 30 o 1000MHz nW - 0.0014 - PASS |[4nW or below
Emitted MHz 961.720 S [ —
Radio Wave W 0.0323 20nW or bel
Strenath | 1000 to 12500MHz — PASS |20nW or below
g MHz 11116.000 et [
i ) sec - 0.0029 -—- PASS [0.4sec or below
Time of occupancy hopping frequency
sec - 0.2621 - PASS [0.4sec or below|0.4secxSpread rate
Spreading Factor 70.8600 PASS 5 or more
Interference Prevention Function Good PASS
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4. Measurement equipment list

USE | Equipment Company Model No. | Serial No. |calibrated by| Cal. Method| Cal. Due| Cal. Date
X | Spectrum Analyzer R&S FSW26 101353 HCT (c) 24.10.13 | 23.10.13
X | DC Power Supply AGILENT E3632A MY40008800 |  HCT (c) 25.07.01 | 24.07.01
X | Signal generator R&S SMB100A 176206 HCT (c) 25.01.18 | 24.01.18
X Attenuator HUBER+SUHNER | 6610_sk-50-11199_NE[ - 2024-09-10 HCT (c) 24.10.16 | 23.10.16
X Power Sensor R&S NRP-Z81  |1137.9000.02-10622308]  HCT (c) 25.04.24 | 24.04.24
X Attenuator HP 8491A 29738 HCT (c) 24.10.12 | 23.10.12

Note1: "X" used equipment.

Note2: The validity of measurement equipment is one year from the first day of the following month of the calibration

date.
Note3:

Cal.Method ...

a) : Calibration conducted by the National Institute of Information and Communications Technology~

Engineering Center, Intertek Japan K.K., Keysight Technologies, Inc~.

NICT ~ or a designated calibration agency under Article 102-18 paragraph (1)~ TELECOM

b) : Correction conducted pursuant to the provisions of Article 135 or Article 144 of the Measurement
Law (Law No. 51 of 1992)~ Japan Calibration Service System~

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)~ TELECOM
Engineering Center, Intertek Japan K.K., Keysight Technologies, Inc~.

d) : Calibration conducted by using other equipment that listed above from a) to ¢)
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5. Uncertainty

About uncertainty of measured value

Parameter Uncertainty
Total RF power conducted +0.9dB
Spurious emissions conducted +1.9dB
Temperature +¥1.0C
Humidity 1+3.3%
Judge Measured value and standard limit value

Standard limit value

|
Case1 | +Uncertainty | -Uncertainty
: Even if it takes uncertainty into consideration, a
i Measured value  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 I
|
| Although measured value exceeds a standard limit
value, a limit value will be fulfilled if uncertainty is
taken into consideration.
FAIL

Case4d

Even if it takes uncertainty into consideration, a
standard limit value isn't fulfilled.
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6. Photographs

Conducted Measurement Photo

23 - 111 ©

= . L
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7. Test chart

7.1 Frequency tolerance (Rated voltage)

Ch.0: 2402MHz

Ch.39: 2441MHz

run

2848 SWT

Ref Level 18.96 dBm  Offset 0.50dB @ RBW 300 kHz
101 ms ® VBW 300 kHz

Mode Sweep

. Multiview
RefLevel 17,63 d2m ~ Offset 0.50d8 ™ RBW 300 kiz
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210152048 GHz ”

SWT 101 ms ® VBW 300kHz Mode Swesp
Mi[1] 7.63 dam|

u 44099000 GHz

M2[1] -2.81 dBm

244052048 GHz|

2370 dem

Ref Level 163

0 dBrm
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et 05008 @ RBW 300 kHz

101 ms @ VBW 300 kHz
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i1 1 2.47982 GHz .23 dBm

2 1 2.4795205 GHz -4.08 dBm

13 ! 2.4804495 GHz -4.08 dBm

Measuring.. v
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7. Test chart
7.1 Frequency tolerance (-10% voltage)

Ch.0: 2402MHz___ | , Ch.39: 2441MHz |

MultiView run Multiview = 'Spectiuny
Ref Level 1888 dBm  Offset 0.50 B & RBW 300 kHz Reflevel 1763 d2m  Offset 0.50dB » RBW 300 kHz
2806 SWT 10ims ® VBW 300 kHz Mode Sweep Att 271d8 SWT 101ms ® VBW 300kHz Mode Sweep
ML[1] 7.62 dBm|
I o 44099000 GHz
7 Mz[1] -2.39 dBm
L 1/ 2.44053047 GHz)
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[CF 2.402 GHz 1001 pts 1.0 MHz, pan 10.0 MHz [CF 2.441 GHz. 1001 pts 1.0 MHz, Span 10.0 MHz
[2 Marker Table 2 Marker Table
M1 1 2.40184 GHz 8.89 dBm ML 1 2.44099 GHz 7.62 dBm
M2 1 2.4015205 GHz -1.71 dBm M2 1 2.4405305 GHz -2.39 dBm
M3 1 2.4024495 GHz -1.26 dBm M3 1 2.4414495 GHz -2.50 dBm
Stessuring... NNNEERNE ™ — ] ™

Ch.78: 2480MHz |

MultiView = Spectrun .

Ref Level 1620 dBm  Offset 0.50G8 @ RBW 300 kz

Att SWT 101 ms @ VBW 300Kz Mode Sweep
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@
i
£
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£
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7. Test chart

Ch.0: 2402MHz

7.1 Frequency tolerance (+10% voltage)

Ch.39: 2441MHz |

MultiView

28

Ref Level 1887 dim  Offset 0,50 GB @ RBW 300 kHz
dB SWT 1.01ms e VBW 300kHz Mode Sweep

Miltiview = ‘Spectrufi

Ref Level 17 61 dBm  Offset 0.50dB » RBW 300 khz
2748 SWT 101ms ® VBW 300kHz Mode Sweep

Ref Level 16.23 dBm

Offset 0.50 8 & RBW 300 kHz
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[2 Marker Table

M1 1 2.47981 GHz .22 dBm

M2 1 2.4795205 GHz -4.00 dBm

M3 1 2.4804495 GHz -4.14 dBm
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[CF 2.402 GHz 1001 pts 1.0 MHz, pan 10.0 MHz [CF 2.441 GHz. 1001 pts 1.0 MHz, Span 10.0 MHz
[2 Marker Table 2 Marker Table
i 1 2.40182 GHz 8.90 dBm m 1 2.44083 GHz 7.61 dBm
M2 1 2.4015205 GHz -1:67 dBm w2 i 2.4405205 GHz -2.91 dBm
M3 1 2.4024495 GHz -1:36 dBm M3 1 24414495 GHz -2.71 dBm
Steasuring... NINEEA ™ [ ™
Ch.78: 2480MH |
MultiView trun .
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7. Test chart

7.2 Occupied bandwidth / Spread bandwidth (Rated voltage)

Occupied bandwidth

&

MultiView Spectrum

RefLevel 251 dBm  Offset 0.50 43 @ RBW 300 kiiz
Att 385 SWT  1.imse VBW 300kHz Mode Sweep

TSI e
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nr{fmawwhj Lot
0
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5
CF 2.441 GHz 1001 pts. 10.0 MHz, Span 100.0 MHz.
[2 Marker Table

ML 1 2.40514 GHz 8.56 dBm Occ Bw 78.14950372 MHz

T ¥ 2.4D17841 GHz 8.65 dBm Occ Bw Centroid 2440858824 GHz

T2 1 2.4799336 GHz 6.06 dBm Occ Bw Freq Offset -141.176402125 kHz

measuring... INNINNEN Ll

Spread bandwidth

MultiView Spectrum
RefLevel 2337 dBm  Offset 0,50 d8 ® RBW 300 kHz
Atﬁ 38d8 SWT 1.1ms® VBW 300kHz Mode Sweep
Mi1] 7.92 dBm|
S 4509900 Gz
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0
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[2 Marker Table
[ 1 2.45099 GHz 7.93 dBm Oce Bw 70.457615246 MHz
TL i 24046174 GHz 6.73 dBm Occ Bw Centroid 2439846223 GHz
T2 1 2.475075 GHz 5.33 dBm Occ Bw Freq Offset -1.153776985 MHz
Noosuring... NUANNANND W
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7. Test chart

7.2 Occupied bandwidth / Spread bandwidth (-10% voltage)

Occupied bandwidth

&

MultiView Spectrum

RefLevel 2532 dBm  Offset 0.50 43 & RBW 300 kiz
Att 385 SWT  1.imse VBW 300kHz Mode Sweep
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CF 2.441 GHz 1001 pts. 10.0 MHz, Span 100.0 MHz.
7 Viarker Table

ML 1 2.40893 GHz 8.40 dBm Occ Bw 78.046259852 MHz

TL -1 2.4D19562 GHz 7.7 dBm Occ Bw Centroid 2.440979286 GHz

T2 1 2.4800024 GHz 6.59 dBm Occ Bw Freq Offset 14266695 kHz

[T )
MultiView Spectrum

RefLevel 2577 dBm  Offset 0.50 43 & RBW 300 kiiz
Att 38d5 SWT  1.imse VBW 300kHz Mode Sweep

e
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M

eI

St el
=
&
CF 2441 GHz 1001 pts 10.0 Mz, Span 100.0 VHz
[ Miarker Table

Mt 1 2.4459 GHz 7.18 dBm Occ B 71.122376018 MHz

it 1 24041355 GHz 8,64 dBm Qce Bw Centroid 2439696665 GHz

12 1 2.4752579 GHz -0.77 dim Oce B Freq Offset -1.303335383 MHz

measuring...  ENNENEREN e
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7. Test chart

7.2 Occupied bandwidth / Spread bandwidth (+10% voltage)

Occupied bandwidth

&
MultiView Spectrum
RefLevel 2878 dBm  Offset 0,50 d3 ® RBW 300 kriz
Atﬁ 38dB SWT 1.ims® VBW 300kHz Mode Sweep
IEUp\ed Bandwidth 1Pk View
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ML 1 2.40384 GHz 8.51 dBm Occ Bw 78.080376387 MHz
T ¥ 2.4D18612 GHz 8,43 dBm Occ Bw Centroid 2.440901406 GHz
T2 1 2.4799416 GHz 6.01 dBm Occ Bw Freq Offset -98.504267918 kHz
e T O
Spread bandwidth
MultiView Spectrum

RefLevel 2532 dBm  Offset 0.50 43 & RBW 300 kiz
Att 38d5 SWT  1.imse VBW 300kHz Mode Sweep

o
1 Occupied Bandwidth
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[2 Marker Table

[ 1 2.41083 GHz 8.54 dBm Oce Bw 70.862886415 MHz

T 1 2.4047138 GHz 8.4 dBm Occ Bw Centroid 2440145217 GHz

2 1 2.4755767 GHz 012 d3m Occ Bw Freq Offeet -854,78254084 kHz

veasuring... NNNNNNNND < we
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7. Test chart

7.3 Unwanted(Spurious) emission strength (Rated voltage)
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7. Test chart

7.3 Unwanted(Spurious) emission strength (-10% voltage)

30-2387MHz
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7. Test chart

7.3 Unwanted(Spurious) emission strength (+10% voltage)

[ 30-2387MHz
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7. Test chart

7.4 RF output power tolerance (Rated voltage)
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7. Test chart

7.4 RF output power tolerance (-10% voltage)
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7. Test chart

7.4 RF output power tolerance (+10% voltage)
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7. Test chart

7.5 Secondary emitted radio wave strength (Rated voltage)
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7. Test chart

7.5 Secondary emitted radio wave strength (-10% voltage)
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7. Test chart

7.5 Secondary emitted radio wave strength (+10% voltage)
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7. Test chart

7.6 Time of occupancy hopping frequency (Rated voltage)
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7. Test chart

7.6 Time of occupancy hopping frequency (-10% voltage)
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7. Test chart

7.6 Time of occupancy hopping frequency (+10% voltage)
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3. Test results (Rated voltage)

S/N : N/A
Date of test 2024-08-22 2024-08-26 2024-08-28
Environment of test room Temperature 21 °C 20 °C 21 °C
Humidity 49 % 50 % 50 %
Peak Antenna Gain 0.60 dBi
Declaration Output Power 0.44 mW/MHz
Declaration Output Power -3.57 dBm/MHz
E.l.LR.P. -2.97 dBm/MHz
Input Power Voltage 12.00 vDC
Tested Circit Insertion Loss 0 dB Using TDF and offset function in Spectrum Analyzer.
Frequency equal to the Transmission rate 1 MHz Measurement of plots are included Loss value.
ON TIME 2.883 ms (Att : 10dB + Cable loss + EUT cable: 0.5dB offset )
Transmission
Time OFF TIME 0.847 ms
Ratio 0.773
Packet Type (Mode) DH5(AHF) mode
Transmit Speed 1 MHz
Test category 2.4GHz Band Low-Power Data Communication System (Bluetooth+BDR [GFSK] *AFH)
The reason why
the tests are
performed only at A
rated voltage :
Measurement Frequency MHz 2402 2441 2480 Result Limit Note
Channel Number Ch. 0 39 78 --- -
Frequency Measurements MHz - - - - -
Frequency Tolerance ppm -— - - === +50x10°(50ppm)
Occupied Bandwidth MHz 19.59 19.58 19.59 PASS |83.5MHz or below
Spread Bandwidth MHz 18.04 17.98 18.01 PASS |500kHz or more
RF Output Power mW/MHz | 0.497445 0.385382 0.356589 PASS |3mW/MHz or below
RF Output Power Tolerance % 13.055602 | -12.413145 | -18.957113 | PASS +20%
30 to 2387MHz uW/MHz 0.012 0.012 0.011 PASS | 25uWiMHz or below
MHz 2352.900 2383.500 1980.800 | -—---
Unwanted | 2387 1o 2400Mmuz L2VWMHZ] 2254 0.021 0.017 PASS | 2510z or below
(Spurious) MHz 2399.981 2398.682 2397.201 | -
Emission uW/MHz 0.016 0.016 0.039 PASS |25uW/MHz or below
Strength | 2483.5 to 2496.5MHz
MHz 2493.130 2489.844 2483.740 | -
2.5uW/MHz or W
195 5 1 12500MHz uW/MHz 0.161 0.120 0.093 PASS |25uWiMHz or belo
MHz 4819.500 4879.500 4919.500 | -
Time of occupancy hopping frequenc sec 0.003 0.003 0.003 PASS |04sge oLbalfg
pancy hopping freq y sec 0.228 0.259 0.256 PASS |0.4sec or below|0.4secxSpread rate
Spreading Factor - 18.040 17.980 18.010 PASS 5 or more
Interference Prevention Function Good PASS
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3. Test results (+10% voltage)

S/N : N/A
Date of test 2024-08-22 2024-08-26 2024-08-28
Environment of test room Temperature 21 °C 20 °C 21 °C
Humidity 49 % 50 % 50 %
Peak Antenna Gain 0.60 dBi
Declaration Output Power 0.44 mW/MHz
Declaration Output Power -3.57 dBm/MHz
E.l.LR.P. -2.97 dBm/MHz
Input Power Voltage 10.80 vDC
Tested Circit Insertion Loss 0 dB Using TDF and offset function in Spectrum Analyzer.
Frequency equal to the Transmission rate 1 MHz Measurement of plots are included Loss value.
ON TIME 2.883 ms (Att : 10dB + Cable loss + EUT cable: 0.5dB offset )
Transmission
Time OFF TIME 0.847 ms
Ratio 0.773
Packet Type (Mode) DH5(AHF) mode
Transmit Speed 1 MHz
Test category 2.4GHz Band Low-Power Data Communication System (Bluetooth+BDR [GFSK] *AFH)
The reason why
the tests are
performed only at A
rated voltage :
Measurement Frequency MHz 2402 2441 2480 Result Limit Note
Channel Number Ch. 0 39 78 - -
Frequency Measurements MHz - - - - -
Frequency Tolerance ppm -— - - === +50x10°(50ppm)
Occupied Bandwidth MHz 19.59 19.58 19.59 PASS |83.5MHz or below
Spread Bandwidth MHz 18.03 17.98 18.02 PASS |500kHz or more
RF Output Power mW/MHz| 0.491797 0.384939 0.357130 PASS |3mW/MHz or below
RF Output Power Tolerance % 11.771967 | -12.513925 | -18.834058 | PASS +20%
30 to 2387MHz uW/MHz 0.013 0.012 0.010 PASS | 25uWMHz or below
MHz 2367.000 2378.800 1896.100 | -—---
Unwanted | 2387 10 2400Mmuz L2VWMHZ]  2.355 0.015 0.015 PASS | 2510z or below
(Spurious) MHz 2399.994 2391.968 2397500 | -
Emission uW/MHz 0.016 0.016 0.037 PASS |25uwW/MHz or below
Strength | 2483-510 2496 Mg =1 o3 117 | 2490558 | 2484909 | —
uW/MHz 0.178 0.145 0.083 PASS | 25uWiMHz or below
2496.5 to 12500MHz
MHz 4819.500 4869.500 4929500 | -
Time of occupancy hopping frequency sec 0.003 0.003 0.003 PASS |04sge oLball
sec 0.245 0.248 0.259 PASS |0.4sec or below|0.4secxSpread rate
Spreading Factor - 18.030 17.980 18.020 PASS 5 or more
Interference Prevention Function Good PASS
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3. Test results (Rated voltage)

S/N : N/A
Date of test 2024-08-22 2024-08-26 2024-08-28
Environment of test room Temperature 21 °C 20 °C 21 °C
Humidity 49 % 50 % 50 %
Peak Antenna Gain 0.60 dBi
Declaration Output Power 0.44 mW/MHz
Declaration Output Power -3.57 dBm/MHz
E.l.LR.P. -2.97 dBm/MHz
Input Power Voltage 13.20 vDC
Tested Circit Insertion Loss 0 dB Using TDF and offset function in Spectrum Analyzer.
Frequency equal to the Transmission rate 1 MHz Measurement of plots are included Loss value.
ON TIME 2.883 ms (Att : 10dB + Cable loss + EUT cable: 0.5dB offset )
Transmission
Time OFF TIME 0.847 ms
Ratio 0.773
Packet Type (Mode) DH5(AHF) mode
Transmit Speed 1 MHz
Test category 2.4GHz Band Low-Power Data Communication System (Bluetooth+BDR [GFSK] *AFH)
The reason why
the tests are
performed only at A
rated voltage :
Measurement Frequency MHz 2402 2441 2480 Result Limit Note
Channel Number Ch. 0 39 78 - -
Frequency Measurements MHz - - - - -
Frequency Tolerance ppm -— - - === +50x10°(50ppm)
Occupied Bandwidth MHz 19.59 19.58 19.58 PASS |83.5MHz or below
Spread Bandwidth MHz 18.03 17.99 18.04 PASS |500kHz or more
RF Output Power mW/MHz| 0.490214 0.387213 0.357227 PASS |3mW/MHz or below
RF Output Power Tolerance % 11.412236 | -11.997004 | -18.811955 | PASS +20%
30 to 2387MHz uW/MHz 0.012 0.011 0.012 PASS | 25uWMHz or below
MHz 2371.700 1853.700 2348.100 | -—---
Unwanted | 2387 1o 2400Mmuz L2VWMHZ] 1626 0.019 0.016 PASS | 2510z or below
(Spurious) MHz 2399.994 2391.045 2399.162 | -
Emission uW/MHz 0.017 0.015 0.050 PASS |25uwW/MHz or below
Strength | 2483-510 2490 Mg =1 oa 660 | 2493792 | 2483662 | —
uW/MHz 0.177 0.104 0.090 PASS | 25uWiMHz or below
2496.5 to 12500MHz
MHz 4839.500 4869.500 4939.500 | -
Time of occupancy hopping frequency sec 0.003 0.003 0.003 PASS |04sge oLball
sec 0.239 0.253 0.242 PASS |0.4sec or below|0.4secxSpread rate
Spreading Factor - 18.030 17.990 18.040 PASS 5 or more
Interference Prevention Function Good PASS
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9. Test chart

9.1 Occupied bandwidth / Spread bandwidth (Rated voltage)
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9. Test chart

9.1 Occupied bandwidth / Spread bandwidth (-10% voltage)
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9. Test chart

9.1 Occupied bandwidth / Spread bandwidth (+10% voltage)
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9. Test chart

9.2 Unwanted(Spurious) emission strength (Rated voltage)
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Ch.39: 2441MHz
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Ch.78: 2480MHz
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9. Test chart

9.2 Unwanted(Spurious) emission strength (-10% voltage)
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Ch.39: 2441MHz
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Ch.78: 2480MHz
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9. Test chart

9.2 Unwanted(Spurious) emission strength (+10% voltage)
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Ch.39: 2441MHz
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Ch.78: 2480MHz
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9. Test chart

9.3 RF output power tolerance (Rated voltage)
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9. Test chart

9.3 RF output power tolerance (-10% voltage)
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9. Test chart

9.3 RF output power tolerance (+10% voltage)
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9. Test chart

9.4 Time of occupancy hopping frequency (Rated voltage)
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9. Test chart

9.4 Time of occupancy hopping frequency (-10% voltage)
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9. Test chart

9.4 Time of occupancy hopping frequency (+10% voltage)
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3. Test results (Rated voltage)

S/N : N/A
Date of test 2024-08-22 2024-08-26 2024-08-28
Environment of test room Temperature 21 °C 20 °C 21 °C
Humidity 49 % 50 % 50 %
Peak Antenna Gain 0.60 dBi
Declaration Output Power 0.440 mW/MHz
Declaration Output Power -3.57 dBm/MHz
E.l.LR.P. -2.97 dBm/MHz
Input Power Voltage 12.00 VDC
Tested Circit Insertion Loss 0 dB Using TDF and offset function in Spectrum Analyzer.
Frequency equal to the Transmission rate 1 MHz Measurement of plots are included Loss value.
Transmission ON TIME 2.887 ms (Att : 10dB + Cable loss + EUT cable: 0.5dB offset )
Time OFF TIME 0.849 ms
Ratio 0.773
Packet Type (Mode) 3DH5 mode
Transmit Speed 1 MHz

Test category

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

The reason why
the tests are
performed only at
rated voltage :

N/A

Measurement Frequency MHz 2402 2441 2480 Result Limit Note
Channel Number Ch. 0 39 78 - -—-
Frequency Measurements MHz 2401.980 2440.980 2479.985 -— -
Frequency Tolerance ppm -8.326 -8.193 -6.048 PASS |150x10°(50ppm)
Occupied Bandwidth MHz - 78.23 - PASS |83.5MHz or below
Spread Bandwidth MHz - 71.01 - PASS |[500kHz or more
RF Output Power mW/MHz 0.133 0.106 0.097 PASS | 3mW/MHz or below
RF Output Power Tolerance % -69.87 -75.89 -77.89 PASS +20%
W/MH - 0.013 -—- 2 5UW/MHz or below
30 to 2387MHz | et o
MHz - 2385.800 - -
Unwanted 2387 to 2400MHz UW/MHZ -— 66527 -— PASS 25uW/MHz or below
(Spurious) MHz - 2399.968 - | -
Emission uW/MHz - 0.0190 [ PASS |25uW/MHz or below
2483.5 to 2496.5MHA
Strength ° MHz 2484.208 — | —
uW/MHz - 0.2371 —— PASS |25uwWmMHz or below
2496.5 to 12500MH
° T MHz 4829.500 — | —
Secondary 30 to 1000MHz nW -—- 0.0014 - PASS [4nW or below
Emitted MHz 464.610 —
Radio Wave W 0.0359 20nW or bel
Strenath | 1000 to 12500MHz — PASS |20nW or below
g MHz 9059.000 et [
i ) sec - 0.0029 -—- PASS [0.4sec or below
Time of occupancy hopping frequency
sec - 0.2428 - PASS [0.4sec or below|0.4secxSpread rate
Spreading Factor 71.0100 PASS 5 or more
Interference Prevention Function Good PASS

50/92




3. Test results (-10% voltage)

S/N : N/A
Date of test 2024-08-22 2024-08-26 2024-08-28
Environment of test room Temperature 21 °C 20 °C 21 °C
Humidity 49 % 50 % 50 %
Peak Antenna Gain 0.60 dBi
Declaration Output Power 0.440 mW/MHz
Declaration Output Power -3.57 dBm/MHz
E.l.LR.P. -2.97 dBm/MHz
Input Power Voltage 10.80 VDC
Tested Circit Insertion Loss 0 dB Using TDF and offset function in Spectrum Analyzer.
Frequency equal to the Transmission rate 1 MHz Measurement of plots are included Loss value.
Transmission ON TIME 2.887 ms (Att : 10dB + Cable loss + EUT cable: 0.5dB offset )
Time OFF TIME 0.849 ms
Ratio 0.773
Packet Type (Mode) 3DH5 mode
Transmit Speed 1 MHz

Test category

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

The reason why
the tests are
performed only at
rated voltage :

N/A

Measurement Frequency MHz 2402 2441 2480 Result Limit Note
Channel Number Ch. 0 39 78 - -—-
Frequency Measurements MHz 2401.985 2440.985 2479.985 -— -
Frequency Tolerance ppm -6.245 -6.145 -6.048 PASS |150x10°(50ppm)
Occupied Bandwidth MHz - 78.33 - PASS |83.5MHz or below
Spread Bandwidth MHz - 714 - PASS |[500kHz or more
RF Output Power mW/MHz 0.131 0.105 0.097 PASS | 3mW/MHz or below
RF Output Power Tolerance % -70.25 -76.09 -77.90 PASS +20%
W/MH - 0.012 -—- 2 5UW/MHz or below
30 to 2387MHz | et o
MHz - 2385.800 - -
Unwanted 2387 to 2400MHz UW/MHZ -— 80538 -— PASS 25uW/MHz or below
(Spurious) MHz - 2399.981 - | -
Emission uW/MHz - 0.0228 — PASS |25uW/MHz or below
2483.5 to 2496.5MHZ
Strength ° MHz 2483.610 — | —
uW/MHz -— 0.2228 —— PASS |2 5uWMHz or below
2496.5 to 12500MHz
MHz - 4809.500 - |
Secondary 30 to 1000MHz nW -—- 0.0016 - PASS [4nW or below
Emitted MHz - 917.150 - | -
Radio Wave wW - 0.0361 - 20nW or bel
Strenath | 1000 to 12500MHz — PASS |20nW or below
9 MHz 9094.000 “ I —
i ) sec - 0.0029 -—- PASS [0.4sec or below
Time of occupancy hopping frequency
sec - 0.2457 - PASS [0.4sec or below|0.4secxSpread rate
Spreading Factor 71.4000 PASS 5 or more
Interference Prevention Function Good PASS
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3. Test results (+10% voltage)

S/N : N/A
Date of test 2024-08-22 2024-08-26 2024-08-28
Environment of test room Temperature 21 °C 20 °C 21 °C
Humidity 49 % 50 % 50 %
Peak Antenna Gain 0.60 dBi
Declaration Output Power 0.440 mW/MHz
Declaration Output Power -3.57 dBm/MHz
E.l.LR.P. -2.97 dBm/MHz
Input Power Voltage 13.20 VDC
Tested Circit Insertion Loss 0 dB Using TDF and offset function in Spectrum Analyzer.
Frequency equal to the Transmission rate 1 MHz Measurement of plots are included Loss value.
Transmission ON TIME 2.887 ms (Att : 10dB + Cable loss + EUT cable: 0.5dB offset )
Time OFF TIME 0.849 ms
Ratio 0.773
Packet Type (Mode) 3DH5 mode
Transmit Speed 1 MHz

Test category

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

The reason why
the tests are
performed only at
rated voltage :

N/A

Measurement Frequency MHz 2402 2441 2480 Result Limit Note
Channel Number Ch. 0 39 78 - -—-
Frequency Measurements MHz 2401.985 2440.985 2479.980 -— -
Frequency Tolerance ppm -6.245 -6.145 -8.065 PASS |150x10°(50ppm)
Occupied Bandwidth MHz - 78.43 - PASS |83.5MHz or below
Spread Bandwidth MHz - 70.72 - PASS [500kHz or more
RF Output Power mW/MHz 0.132 0.105 0.097 PASS | 3mW/MHz or below
RF Output Power Tolerance % -70.10 -76.14 -77.87 PASS +20%
W/MH - 0.012 -—- 2 5UW/MHz or below
30 to 2387MHz | et o
MHz - 2133.900 - -
Unwanted 2387 to 2400MHz UW/MHZ -— 92257 -— PASS 25uW/MHz or below
(Spurious) MHz - 2399.981 - | -
Emission uW/MHz - 0.0297 [ PASS |25uW/MHz or below
2483.5 to 2496.5MHA
Strength ° MHz 2483 597 — | —
uW/MHz - 0.1910 - PASS |25uwWmMHz or below
2496.5 to 12500MH
© T MHz 4829.500 — | —
Secondary 30 to 1000MHz nW -—- 0.0016 - PASS [4nW or below
Emitted MHz 38.240 N
Radio Wave w 0.0381 20nW or bel
Strenath | 1000 to 12500MHz — PASS |20nW or below
g MHz 9082.000 et [
i ) sec - 0.0029 -—- PASS [0.4sec or below
Time of occupancy hopping frequency
sec - 0.2803 - PASS [0.4sec or below|0.4secxSpread rate
Spreading Factor 70.7200 PASS 5 or more
Interference Prevention Function Good PASS
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7. Test chart

7.1 Frequency tolerance (Rated voltage)

Ch.0: 2402MH | Ch.39: 2441MH |
RefLevel 1956 dBm  Offset 0.50 cB & RBW 300 ktz RefiLevel 18,39 6B Offset 0.50d8 @ RBW 300 kiiz
29d6 SWT 1.0Lms® VBW 300kHz Mode Sweep Att 288 SWT 101ms ® VBW 300kHz Mode Sweep
o ToF
1 Frequency Sw
M1[1] Mi1[1] .41 dBm|
| a 14099000 Gz
m2[1] | -0.97 dBm| m2[1] 1.71 dBm)
g | o 2.40127073 GHe| . 2.44028072 GHz
) 4
-0
\ \
- . A 20 4
0 ot I »an
I -0
-0
v 2
(PSPPI R e O O Ao e A AN AN Ao At
-50 o
< 0
b -1
a0 6o
[CF 2.402 GHz 1001 pts 1.0 MHz, pan 10.0 MHz CF 2.441 GHz 1001 pts 1.0 MHz, pan 10.0 MHz
[2 Marker Table [2 Marker Table
ML 1 2.40198 GHz 9.61 dBm WL 1 2.44099 GHz 8.41 dBm
M2 1 2.4012707 GHz -0.97 dBm h2 1 2.4402807 GHz -1.71 dBm
3 L 2.4026893 GHz -0.57 dBm M3 i 2.4416793 GHz -1.69 dBm
feasuring.. IRRNNNN w Measuring.. >

Ch.78: 2480MHz |

MultiView

RefLevel 17.32d8m  Offset 0.50 B @ RBW 300 kHz

Att 2748 SWI 101 ms ® VBW J00kHz Mode Sncep
TDF
M1[1] 7.25 dBm|
47999000 GHz
ve(1] | 278 dem|
. s 2.47928072 GHz|
Py 2 i
/ \
-1
/
[ 4
B 8
N o
Ed A
b
Al
a e =
A R
I ol
At A s Bt TR T T
-0
B
@
[CF 2.48 GHz 1001 pts. 1.0 MHz, pan 10.0 MHz
[2 Marker Table
i 1 2.47999 GHz 7.25 dBm
2 1 2.4792807 GHz -2.78 dBm
M3 ! 2.4806893 GHz -2.78 dBm

measuring... ENNNENENN L
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7. Test chart

7.1 Frequency tolerance (-10% voltage)

Ch.0: 2402MHz

Ch.39: 2441MHz

MultiView = Spectrui

RefLevel 15.54 dBm  Offset 0,50 cB ® RBW 300 kHz
2906 SWI 1.01ms ® VBW 300KkHz Mode Sweep

v

1 Frequency Sweep

Multiview " 'Spectruny
RefLevel 18,44 dBm  Offset 0.50d5 ® RBW 300 kiz

2808 SWT 101ms ® VBW 300kHz Mode Sweep
T0F

0440 = 3
/
-10 r
- / 2 /
ﬂw“ b 1 I
- \ »
i 3 W
i W ~ kN m i o =
F v - o
rygggonh AN A, mil P TR A oY Y b A, A, Ao
- oo
" -
5 o
5 65

[CF 2.402 GHz. 1001 pts 1.0 MHz, pan 10.0 MHz [CF 2.441 GHz 1001 pts 1.0 MHz, pan 10.0 MHz
[2 Marker Table 2 Marker Table

ML 1 2.40183 GHz 9.56 dBmn ML 1 2.44099 GHz .45 dBm

M2 1 2.4012807 GHz -0.54 dBm M2 1 2.4402807 GHz -1.64 dBm

3 L 214026893 GHz -0.51 dBm 3 i 214416893 GHz -2:22 dBm

Moasuring.. NNENAN ™ Measuring,. v

Ch.78: 2480MHz

MultiVi

RefLevel 17.15 d8m  Offset 0.50 B @ RBW 300 kHz
Att 2748 SWT 101ms @ VBW 300kHz Mode Sweep
=

1 Frequency Sweep

/
" / \
2 '
A \
i P N
= Vi
/',/‘I b Y
-0
oo

B O e o il b R P W AT
-
B
@
[CF 2.48 GHz 1001 pts. 1.0 MHz, pan 10.0 MHz
[2 Marker Table

ML 1 2.47999 GHz 7.20 dBm

2 1 2.4792807 GHz -2.82 dBm

M5 ! 2.4806893 GHz -3.04 dBm

Measuring..
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7. Test chart

Ch.0: 2402MHz

7.1 Frequency tolerance (+10% voltage)

Ch.39: 2441MHz

MultiView

RefLevel 15,58 dBm  Offset 0.50cB ® RBW 300 kHz
2908 SWIT 1.01ms @ VBW 300KkHz Mode Sweep

RefLevel 18.41 cBm - Offset 0.50d8 ® RBW 300 kHz
288 SWT 101ms ® VBW 300kHz Mode Sweep

Measuring..
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TDF
1 Frequency Sw 1 Frequency Sweep
MI[1]
N
M2[1] | -0.58 dBm|
2.40128072 GHe|
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TP e I I T
- 3
< 0
b -1
a0 6o
[CF 2.402 GHz 1001 pts 1.0 MHz, pan 10.0 MHz CF 2.441 GHz 1001 pts 1.0 MHz, pan 10.0 MHz
[2 Marker Table [2 Marker Table
ML 1 2.40199 GHz 9.59 dBm ML 2.441 GHz 8.44 dBm
e 1 2.4012807 GHz -0.58 dBm 2 1 2.4402807 GHz -1.70 dBm
M3 ! 2.4026893 GHz -0.57 dBm M3 : 2.4416893 GHz -1.79 dBm
[ ] ™ Measuring.. ™
Ch.78: 2480MH
RefLevel 17.19d8m Offset 0.50 B ® RBW 300 kHz
Att 27d8 SWT 1,01 ms ® VBW 300kHz Mode Sweep
TDF
MI[1] 7.21 dBm|
7998000 GH:
ve(1] | 291 d8m|
! Nz 928072 GH|
T T
-10 it
7 \
/ 4
20 \\
Al
™ {
A
V/v
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W
yvensf
-~ Jspertn e oA Niind
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B
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[CF 2.48 GHz 1001 pts. 1.0 MHz, pan 10.0 MHz
[2 Marker Table
i 1 2.47998 GHz .21 dBm
2 1 2.4792807 GHz -2.91 dBm
M3 ! 2.4806793 GHz -2.92 dBm



7. Test chart

7.2 Occupied bandwidth / Spread bandwidth (Rated voltage)

Occupied bandwidth

Multi

ew *  Sp

Ref Level 22,25 dBm  Offset 0,50 d3 @ RBW 300 kiiz
398 SWT 1ims® VBW 300kHz Mode Sweep

R R T e e e e

CF 2.341 GHz 1001 pts 10.0MHz, Span 100.0 MHz
[2 Marker Table
M1 fy 2.40663 GHz 7.39 dBm 78.228645218 MHz

w
T 1 24017229 GHz 7.68 dBm Occ Bw Centroid 2.440837246 Gz
T2 i 24799516 GHz 4.46 d3m Occ Bw Freq Offset -162.753849751 kiz

Measuring... NENNNEENE v

Spread bandwidth

Ref Level 2828 dBm  Offset 0.50 d3 ® RBW 300 kHz
38d8 SWT 1.1ms® VBW 300kHz Mode St
wif1]
18 4230200 GHz,
VoW WYY - s Al K"y Ry
I L i V“W"M e VN AR

-
-0
2
0
Yy i {J TN
©
«©
™
[CF 2.441 GHz 1001 pts 10.0 MHz, Span 100.0 MHz
[2 Marker Table

Wi i 2.42302 GHz 7.43 dBm m 71.010051424 MHz

i 1 2.4041965 Gt 7.85 dBm Oce Bw Centroid 2.439701486 GHz

T2 1 2.4752065 GHz 4.88 dBm Occ Bw Freg Offset -1.208514249 MHz

Veosurin.. NNANNED w6
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7. Test chart

7.2 Occupied bandwidth / Spread bandwidth (-10% voltage)

Occupied bandwidth

Multi

ew *  Sp

Ref Level 22.21 dBm  Offset 0,50 d3 ® RBW 300 kiiz
398 SWT 1ims® VBW 300kHz Mode Sweep

NN ey
gl i vl
- i

fuvw/\m "V‘nw\m“‘;ﬂ\’ﬁ/\ P Vg |
I

gl o
=
rﬁu
[CF 2.441 GHz 1001 pts 10.0 MHz, Span 100.0 MHz
[2 Marker Table

[ 1 2.40384 GHz 9.07 dBm W 78.325870328 MHz

e 1 24017182 GHz 7.78 dBm Oce Bw Centroid 2.440881108 Gf

T2 1 2.480044 GHz 6.69 dBm Occ Bw Freg Offset -118.891879¢ Hz

Measuring... NENNNEENE v

Spread bandwidth

Ref Level 28.94dBm  Offset 0,50 d3 ® RBW 300 kiiz
388 SWT 1.ims® VBW 300kHz Mode S

Mi[1] 5.86 dim|

4220200 GHz|

SO g e R T e

il b psept
50
50
CF 2.441 GHz 1001 pts 10,0 MHz, Span 100.0 MHz
[2 Marker Table

M1 1 2.42202 GHz 5.86 dBm W 71.403129758 MHz

T 1 24042777 8.18 dBm Occ Bw Centroid 2.439979243 Gz

12 1 2.4756808 GHz 3.61 dBm Occ Bw Freq Offset -1.020756545 Mz

voasuring...  INENENERN w
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7. Test chart

7.2 Occupied bandwidth / Spread bandwidth (+10% voltage)

Occupied bandwidth

Multi

ew *  Sp

Ref Level 28,17 dBm  Offset 0,50 d3 ® RBW 300 kiiz
398 SWT 1ims® VBW 300kHz Mode Sweep
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{\mq At X AW e N M\ A oy "W | g
o
T
‘
20
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‘-&E n-ﬂv“u\'\l/ [l owesgine
0
-0
[CF 2.441 GHz 1001 pts 10.0 MHz, Span 100.0 MHz
[2 Marker Table
M1 fy 2.40703 GHz 7.73 dBm 78.429514038 MHz
TL 4 2.4D16722 GHz 8.73 dBm Occ Bw Centroid 2440887004 GHz
T2 1 2.4801018 GHz 5.37 dBm. Occ Bw Freg Offset -112.99604967 kHz

Measuring... NENNNENER v

Spread bandwidth

Ref Level 28,66 dBm  Offset 0,50 d3 ® RBW 300 kiiz
388 SWT 1.ims® VBW 300kHz Mode St
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5 4222200 GHz|
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70
CF 2.441 GHz 1001 pts 10,0 MHz, Span 100.0 MHz
[2 Marker Table

M1 1 2.42222 GHz 5.38 dBm W 70.718035511 MHz

T 1 2.4p44544 6.43 dBm Occ Bw Centroid 2.439813382 GHz

12 1 2.4751724 GHz 531 dBm Occ Bw Freq Offset -1.186615423 MHz

veosuring... NNNNENNN. W

58/92



7. Test chart

7.3 Unwanted(Spurious) emission strength (Rated voltage)

[ 30-2387MHz | 30-2387/MHz(Detail) |

RefLevel 0.00 dr  Offse
o art 0d sur

=
MILT] ~46.94 dBm
236550 Gz
X T
P Y ¥ v WA L
N PR ey e e i
3000z 001 pr 5TV, 2567 iz
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2483.5-2496.5MHz | 2483.5-2496.5MHz(Detail |
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et 000 offs 6505 = 11
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1
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oo ENAEENL Rl
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7. Test chart

7.3 Unwanted(Spurious) emission strength (-10% voltage)

30-2387MHz
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7. Test chart

7.3 Unwanted(Spurious) emission strength (+10% voltage)
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7. Test chart

7.4 RF output power tolerance (Rated voltage)

Ch.0: 2402MHz |

Ch.39: 2441MHz |

30 dBm

10 dB /div_350 us/div

=350 us
Measure
Paints
View

BUN,  Time Gate
s |1

NORM

H
a

Gated Meas
Ay

5,613 dBm
2875 ms | | Pk 11.702 dBm
287 ms | | a 5,082 dB

315ms
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|
-

=350 us
Measure: RUN
Points s00
View HORM

Time Gate Gated Meas,
1 05| [ay 7,65 dBm
2 zevsms | | P 10862 dBm
a zersme) | a 3211 8

318 ms
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106y Lo
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-0
|
I
!
|
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[2 Marker Table
ML 1 846.5 is
oioM i 2,887 ms
D2 ML 1 3.7355 ms 0.01 dB

Maasuring
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7. Test chart

7.4 RF output power tolerance (-10% voltage)

Ch.0: 2402MHz |

Ch.39: 2441MHz |
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7. Test chart

7.4 RF output power tolerance (+10% voltage)

Ch.0: 2402MHz |

Ch.39: 2441MHz |

30 dBm

10 dB /div_350 us/div
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7. Test chart
7.5 Secondary emitted radio wave strength (Rated voltage)

30-1000MHz | 1-12.5GHz |

RefLevel -20.00Bm  Offset 0.50 d8  RBW 100 kHz Ref Level 2000 dBm  Offset 0,50 B @ RBW 1 MHz
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7. Test chart
7.5 Secondary emitted radio wave strength (-10% voltage)

30-1000MHz | 1-12.5GHz |
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7. Test chart

7.5 Secondary emitted radio wave strength (+10% voltage)

30-1000MHz

1-12.5GHz |
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7. Test chart

7.6 Time of occupancy hopping frequency (Rated voltage)
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7. Test chart

7.6 Time of occupancy hopping frequency (-10% voltage)
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7. Test chart
7.6 Time of occupancy hopping frequency (+10% voltage)
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3. Test results (Rated voltage)

S/N : N/A
Date of test 2024-08-22 2024-08-26 2024-08-28
Environment of test room Temperature 21 °C 20 °C 21 °C
Humidity 49 % 50 % 50 %
Peak Antenna Gain 0.60 dBi
Declaration Output Power 0.44 mW/MHz
Declaration Output Power -3.57 dBm/MHz
E.l.LR.P. -2.97 dBm/MHz
Input Power Voltage 12.00 vDC
Tested Circit Insertion Loss 0 dB Using TDF and offset function in Spectrum Analyzer.
Frequency equal to the Transmission rate 1 MHz Measurement of plots are included Loss value.
ON TIME 2.888 ms (Att : 10dB + Cable loss + EUT cable: 0.5dB offset )
Transmission
Time OFF TIME 0.849 ms
Ratio 0.773
Packet Type (Mode) 3DH5(AFH) mode
Transmit Speed 1 MHz
Test category ; |2.4GHz Band Low-Power Data Communication System (Bluetooth+EDR [8DPSK] *AFH)
The reason why
the tests are
performed only at A
rated voltage :
Measurement Frequency MHz 2402 2441 2480 Result Limit Note
Channel Number Ch. 0 39 78 - -
Frequency Measurements MHz - - - - -
Frequency Tolerance ppm - - - -—— +50x10°°(50ppm)
Occupied Bandwidth MHz 19.96 19.92 19.91 PASS |83.5MHz or below
Spread Bandwidth MHz 18.16 18.15 18.04 PASS |500kHz or more
RF Output Power mW/MHz| 0.510586 0.408609 0.380670 PASS |3mW/MHz or below
RF Output Power Tolerance % 16.042307 | -7.134250 | -13.484153 | PASS +20%
30 to 2387MHz uW/MHz 0.017 0.011 0.013 PASS | 25uWiMHz or below
MHz 2369.300 2044.400 2378.800 | -—---
Unwanted 2387 t0 2400MHz uW/MHz 9.661 0.018 0.020 PASS |25uW/MHz or below
(Spurious) MHz 2399.994 2396.565 2397.825 | -
Emission uW/MHz 0.016 0.015 0.025 PASS |25uwW/MHz or below
Strength | 2483-510 2496, OMH— g =1 o688 | 2402001 | 2483844 | —
uW/MHz 0.220 0.183 0.131 PASS | 25uWMHz or below
2496.5 to 12500MHz
MHz 4839.500 4889.500 4959500 | -
Time of occupancy hopping frequency sec 0.003 0.003 0.003 PASS |04sge oLbalfg
sec 0.262 0.257 0.283 PASS |0.4sec or below|0.4secxSpread rate
Spreading Factor - 18.160 18.150 18.040 PASS 5 or more
Interference Prevention Function Good PASS
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3. Test results (-10% voltage)

S/N : N/A
Date of test 2024-08-22 2024-08-26 2024-08-28
Environment of test room Temperature 21 °C 20 °C 21 °C
Humidity 49 % 50 % 50 %
Peak Antenna Gain 0.60 dBi
Declaration Output Power 0.44 mW/MHz
Declaration Output Power -3.57 dBm/MHz
E.l.LR.P. -2.97 dBm/MHz
Input Power Voltage 10.80 vDC
Tested Circit Insertion Loss 0 dB Using TDF and offset function in Spectrum Analyzer.
Frequency equal to the Transmission rate 1 MHz Measurement of plots are included Loss value.
ON TIME 2.888 ms (Att : 10dB + Cable loss + EUT cable: 0.5dB offset )
Transmission
Time OFF TIME 0.849 ms
Ratio 0.773
Packet Type (Mode) 3DH5(AFH) mode
Transmit Speed 1 MHz
Test category ; |2.4GHz Band Low-Power Data Communication System (Bluetooth+EDR [8DPSK] *AFH)
The reason why
the tests are
performed only at A
rated voltage :
Measurement Frequency MHz 2402 2441 2480 Result Limit Note
Channel Number Ch. 0 39 78 --- -
Frequency Measurements MHz - - - - -
Frequency Tolerance ppm -— - - === +50x10°(50ppm)
Occupied Bandwidth MHz 19.94 19.93 19.94 PASS |83.5MHz or below
Spread Bandwidth MHz 18.11 18.15 18.22 PASS |500kHz or more
RF Output Power mW/MHz| 0.511171 0.409174 0.377430 PASS |3mW/MHz or below
RF Output Power Tolerance % 16.175285 | -7.005863 | -14.220438 | PASS +20%
30 to 2387MHz uW/MHz 0.012 0.013 0.012 PASS | 25uWMHz or below
MHz 2376.400 2371.700 1453400 | -—--
Unwanted | 2387 1o 2400Mmuz L2VWMHZ] 9977 0.021 0.017 PASS | 2510z or below
(Spurious) MHz 2399.994 2395.461 2397565 | -
Emission uW/MHz 0.019 0.016 0.031 PASS |25uW/MHz or below
Strength | 2483.5 to 2496.5MHz
MHz 2492.338 2495.364 2485688 | -
2.5uW/MHz or W
196 5 1o 12500MHz uW/MHz 0.236 0.176 0.117 PASS | 25uWiMHz or belo
MHz 4800.500 4879.500 4939.500 | -
Time of occupancy hopping frequenc sec 0.003 0.003 0.003 PASS |04sge oLball
pancy hopping freq y sec 0.269 0.243 0.246 PASS |0.4sec or below|0.4secxSpread rate
Spreading Factor - 18.110 18.150 18.220 PASS 5 or more
Interference Prevention Function Good PASS
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3. Test results (+10% voltage)

S/N : N/A
Date of test 2024-08-22 2024-08-26 2024-08-28
Environment of test room Temperature 21 °C 20 °C 21 °C
Humidity 49 % 50 % 50 %
Peak Antenna Gain 0.60 dBi
Declaration Output Power 0.44 mW/MHz
Declaration Output Power -3.57 dBm/MHz
E.l.LR.P. -2.97 dBm/MHz
Input Power Voltage 13.20 vDC
Tested Circit Insertion Loss 0 dB Using TDF and offset function in Spectrum Analyzer.
Frequency equal to the Transmission rate 1 MHz Measurement of plots are included Loss value.
ON TIME 2.888 ms (Att : 10dB + Cable loss + EUT cable: 0.5dB offset )
Transmission
Time OFF TIME 0.849 ms
Ratio 0.773
Packet Type (Mode) 3DH5(AFH) mode
Transmit Speed 1 MHz
Test category ; |2.4GHz Band Low-Power Data Communication System (Bluetooth+EDR [8DPSK] *AFH)
The reason why
the tests are
performed only at A
rated voltage :
Measurement Frequency MHz 2402 2441 2480 Result Limit Note
Channel Number Ch. 0 39 78 - -
Frequency Measurements MHz - - - - -
Frequency Tolerance ppm -— - - === +50x10°(50ppm)
Occupied Bandwidth MHz 19.95 19.94 19.94 PASS |83.5MHz or below
Spread Bandwidth MHz 18.19 18.06 18.14 PASS |500kHz or more
RF Output Power mW/MHz| 0.509744 0.413492 0.381283 PASS |3mW/MHz or below
RF Output Power Tolerance % 15.850923 | -6.024542 | -13.344743 | PASS +20%
30 to 2387MHz uW/MHz 0.013 0.013 0.012 PASS | 25uWMHz or below
MHz 2383.500 2376.400 2103.300 | -—---
Unwanted | 2387 1o 2400Mmuz L2VWMHZ] 9977 0.019 0.016 PASS | 25uHz or below
(Spurious) MHz 2399.994 2398.175 2393.981 | -
Emission uW/MHz 0.016 0.019 0.032 PASS |25uwW/MHz or below
Strength | 2483-510 2496 Mg =1 57 506 | 2493.766 | 2483948 | —
uW/MHz 0.267 0.185 0.138 PASS | 25uWiMHz or below
2496.5 to 12500MHz
MHz 4809.500 4869.500 4939.500 | -
Time of occupancy hopping frequency sec 0.003 0.003 0.003 PASS |04sge oLball
sec 0.225 0.262 0.249 PASS |0.4sec or below|0.4secxSpread rate
Spreading Factor - 18.190 18.060 18.140 PASS 5 or more
Interference Prevention Function Good PASS
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9. Test chart

9.1 Occupied bandwidth / Spread bandwidth (Rated voltage)
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9. Test chart
9.1 Occupied bandwidth / Spread bandwidth (-10% voltage)
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9. Test chart
9.1 Occupied bandwidth / Spread bandwidth (+10% voltage)
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9. Test chart

9.2 Unwanted(Spurious) emission strength (Rated voltage)
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Ch.39: 2441MHz
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Ch.78: 2480MHz

30-2387/MHz

30-2387MHz(Detail) ]

iWiew

o=

s

20 i

Ref Level 0100 dém_ Offset 0,50 78 @ RBW 1 Mtz

o art 204 swr @ VBW 1HHz Mode Sweep

IO e LY

pworvw

o0 dor

30,011z

1001 prs

2357 Gz

peosins.. WEHD o8

2387-2400MHz

2387-2400MHz(Detall) |

RefLevel 000 dB  Offset:
o an 045 SWT 1

RBW 1 1z
VBW 1MHe Mode Swiep

MLl

2.367 GHz

1001 pis

2.4GHz

2483.5-2496.5MHz

2483.5-2496 5MHz(Detail)]

Ref Level 0.00 cBm

| 2496.5-12500MHz 2496.5-12500MHz(Detail)|
O3

Ref Level 000

™

o art w0d

REW 1 Iz

VBW 1MHz Mode Sweep

i WAL
e
o
7055 To0T prs DG
\\\\\\\\\ o . had

79/92




9. Test chart

9.2 Unwanted(Spurious) emission strength (-10% voltage)
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Ch.39: 2441MHz
30-2387MHz 30-2387MHz(Detail) ]

iView Chium .

Ref Level 0100 dém_ Offset 0,50 78 @ RBW 1 Mtz
VBW 1HHz Mode Sweep

1
ol oMttt A ok s s EETET TR
wwan LW - |
0.0z 1001 pis 2357V 23576z

peosins.. WEHD o8

2387-2400MHz__| 2387-2400MHz(Detall) |

RefLevel 000 dB  Offset:
o an 045 SWT 1

RBW 1 1z
VBW 1MHe Mode Swiep

MLl

2.367 GHz 1001 pis 1.3z, 2.4GHz
pessuns . WD 8

2483.5-2496.5MHz_ | 2483.5-2496 5MHz(Detail)]

Ref Level 000 dBm  Offse

1953640 GHy|
a0 o, FEVSaR . T4
oo

| ) " L
0.t s M A b s e A . A S
o0 o
24835 GHz 1001 i 13z, .40965 GHz

[ 2496.5-12500MHz | 2496.5-12500MHz(Detail)]

RefLevel 0,00 dér  Offset.
o art 0d swT

REW 1 Iz
VBW 1MHz Mode Sweep

w1

1
i ot e baiey
T T e I s, o YN P
T - =
i
SO 00T LoGE; BEaE
Heasurin o “

81/92



Ch.78. 2480MHz
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9. Test chart

9.2 Unwanted(Spurious) emission strength (+10% voltage)
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Ch.39: 2441MHz
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Ch.78: 2480MHz
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9. Test chart

9.3 RF output power tolerance (Rated voltage)
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9. Test chart

9.3 RF output power tolerance (-10% voltage)
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9. Test chart

9.3 RF output power tolerance (+10% voltage)
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9. Test chart
9.4 Time of occupancy hopping frequency (Rated voltage)
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9. Test chart
9.4 Time of occupancy hopping frequency (-10% voltage)
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9. Test chart
9.4 Time of occupancy hopping frequency (+10% voltage)
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10. Laboratory description

1. Location

Name: Eurofins KCTL Co., Ltd

65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
Telephone Number: +82 31 285 0894

Facsimile Number: +82 505 299 8311

2. Accreditation and Registration

1) FCC
Site Designation No.: KR0040
Site Registration No.: 687132

2) VCCl
Registration No.: R-20080, G-20078, C-20059, T-20056

3) Industry Canada

Registration No.: 8035A
Test Site No.: 8035A-2

4) KOLAS
Registration No.: KT231
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