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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

Art'CIe.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

2/36



1. Test Information

1. Applicant
IRIVER
5, Bangbae-ro 18-gil, Seocho-gu, Seoul, Republic of Korea

2. Equipment under test
SP4000T

3. Model number
PPF52

4. Serial number
ES-63

5. Size
(W) 85.7 x (D) 19.5 x (H) 150 mm

6. Terminal limitation
0°'Cto40°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

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

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

EUT P_cn:nver Attenuator Spectrum
Divider Analyzer
I
BlueTooth
Tester

2. RF output power tolerance

EUT P_c.\_.lver Attenuator Power
Divider Sensor
BlueTooth
Tester
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3. Test results (Rated voltage)

S/N : ES-63
Date of test 2026-04-27 2026-05-07 2026-05-13
Environment of test room Temperature 23 °C 21 °C 20 °C
Humidity 49 % 48 % 50 %
Peak Antenna Gain -2.792 dBi
Declaration Output Power 0.100 mW/MHz
Declaration Output Power -10.00 dBm/MHz
E.l.LR.P. -12.79 dBm/MHz
Input Power Voltage 3.80 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 2.890 ms (Att: 10dB + Cable loss + EUT cable: 0.5dB offset )
Time OFF TIME 0.860 ms
Ratio 0.771
Packet Type (Mode) DH5 mode
Transmit Speed 1 MHz

Test category ;

2.4GHz Band Low-Power Data Communication System (BluetoothV4+BDR [GFSK])

The reason why
the tests are
performed only at

The fluctuation of input voltage to the circuit of the radio part of the equipment to be tested is
identified as being less than +1 % when input voltage from an external supply into the

rated voltage :

equipment fluctuates +10 %.

Measurement Frequency MHz 2402 2441 2480 Result Limit Note
Channel Number Ch. 0 39 78 - -—
Frequency Measurements MHz 2401.990 2440.990 2479.990 -—- -
Frequency Tolerance ppm -4.163 -4.097 -4.032 PASS | 150x10°(50ppm)
Occupied Bandwidth MHz - 78.12 - PASS (83.5MHz or below
Spread Bandwidth MHz --- 70.56 —_— |
RF Output Power mW/MHz - 0.107 - PASS [ 3mW/MHz or below
RF Output Power Tolerance % - 6.92 - PASS +20%
uW/MHz - 0.008 - PASS | 25uwmHz or below
30 to 2387MH
© S 2206.900
Unwanted 2387 to 2400MHz uW/MHz - 1.4454 - PASS [ 25uw/MHz or below
(Spurious) MHz - 2399.981 —_— |-
Emission uW/MHz - 0.0117 — PASS | 25uw/MHz or below
Strength 2483.5 to 2496.5MHZ Mz T —
W/MH. == 0.0265 - PASS 2.5uW/MHz or below
2496.5 to 12500MHzf——=
MHz 7468.500 T
Secondary 350 1000MHz nwW - 0.0782 - PASS [4nW or below
Emitted MHz - 875.480 B I
Radio Wave nw 2.4717 PASS (200w or below
1000 to 12500MH
Strength 2 wrz 7485.000 — | —
Time of hoobing | sec - 0.0029 - PASS |0.4sec or below
me ot ocedpancy hopping frequency sec - 0.2630 - PASS |0.4sec or below[0.4secxSpread rate
Spreading Factor --- 70.5600 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 FSVA3030 101127 HCT (c) 2026.11.21] 2025.11.21
X Attenuator HUBER+SUHNER [es10_sk-50-11199 NE|~ ATT11 HCT (c) 2026.07.07|2025.07.07
X Power Sensor R&S NRP-Z81 [ns7.9009.02-106225-mf  HCT (c) 2027.04.241 2026.04.24
X | DC Power Supply AGILENT E3632A | MY40027567 | HCT (c) 2027.04.23| 2026.04.23
X | Signal Generator R&S SMB100A 176206 HCT (c) 2027.01.15/2026.01.15
X Divider Marki Microwave, Inc.| ~ PD-0040 D0016 HCT (c) 2026.12.11)2025.12.11
X | Bluetooth Tester TESCOM TC-3000C |3000C000270| HCT () 2027.04.241 2026.04.24

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 c)
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5. Uncertainty

About uncertainty of measured value

Parameter Uncertainty
Total RF power conducted +1.40 dB
Spurious emissions conducted +1.70 dB
Temperature +0.80 °C
Humidity +3.90 %
Judge Measured value and standard limit value
Standard limit value
|
Case1l | +Uncertainty | -Uncertainty
: Even if it takes uncertainty into consideration, a
Measured value  standard limit value is fulfilled.
1
PASS Case2 I
|
| 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, a limit value will be fulfilled if uncertainty is
FAIL | taken into consideration.
Case4 i
|
+ : Even if it takes uncertainty into consideration, a
I standard limit value isn't fulfilled.
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6. Photographs

Conducted Measurement Photo
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7. Test chart

7.1 Frequency tolerance (Rated voltage)

Ch.0: 2402 | Ch.39: 244TMH |
MultiView =  Spectrum . MultiView o= #Spectrini .
RefLevel 17.46dBm  Offset 0.50dB @ RBW 300 kiz RefLevel 18.24dm  Offset 0.50dB ® RBW 300Kz
Att 278 SWT 1.01ms ® VBW 300kHz Mode Sweep At 2808 SWT 1.01ms @ VBW 300kHz Mode Sweep
TDF "DIVIDER+TXPORTI" TDF "DIVIDER+TXPORTI"
1 Frequency Sweep 1Pk View 1 Frequency Sweep 1Pk View
mp 747d6m| M 820d6m|
10
w1 -278d8m| ‘ '\M wat] 191 dom|
53000 Gz 0 L4 s
H12530dBp—— — 0B H1-1.760 dbs X T
-10 10
20 20
L wfﬂ/ k\'\\ ) 1\/\%
oo T I— i
50 50
0 6
70 70
80
CF2.402GAz 7001 pts 0 MHz/ Span 10.0 MHz (cF2aa1 GAz 7001 pts 0 MHz/ Span 10.0 MHz
2 Marker Table | 2 Marker Table |
M1 1 2.40199 GHz 7.47dBm M1 1 244099 GHz 8.24dBm
M2 1 2.40153 GHz -2.74 dBm M2 1 2.44053 GHz -1.91 dBm
M3 1 240245 GHz -2.91 dBm M3 1 244145 GHz -212d8m
2 ]
los:24:28 A 05/07/2026 los:25:21 A 05/07/2026
I
MultiView =  Spectrum .
Reflevel 17,69dgm  Offset 0.50dB @ RBW 300 kiz
Att 2868 SWT 1.01ms ® VBW 300kHz Mode Sweep
TDF "DIVIDER+TXPORTI"
1 Frequency Sweep 1Pk View
mp) 7.73d8m|
10
”\M Ml -23d8m
w/ 5
H1-2.270 dbs ¥ k3
10
2
30 J/ M’L\L
AYdB= = &) I
50
60
70
80
|[cF2.48 Rz 7001 pts 0 MHz/ Span 10.0 MHz
2 Marker Table |
[ 1 247999 GHz 7.73 dBm
M2 1 247953 GHz -2.34 dBm
M3 1 2.48045 GHz -2.71dBm
lo7:37:21 A 05/07/2026
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7. Test chart

7.2 Occupied bandwidth / Spread bandwidth (Rated voltage)

Occupied bandwidth

MultiView Spectrum

RefLevel 28,56 dBm  Offset 0.50dB ® RBW 300 kHz

A 3968 SWT 101ms ® VW 300Kz Mode Sweep
TDF “DIVIDER/TXPORTI®
1 Occupied Bandwidth 1Pk View
M 830d8m
240010006
n M, 5
FHHHHHH R
-10
-20
-40
50
-60
EF 2.441 GHz 1001 pts. 10.0 MHz/. Span 100.0 MHz
2 Marker Table
M 1 24401 GHz 830 dBm Occbw 78117586791 MHz
m 1 24019736 GHz 7.57 dBm Occ Bw Centroid 2441032369 GHz
i 1 24800912 GHz 8.00 dBm Occ Bw Freg Offset. 32.368 673 879 kHz
[P— o

Jos:28:05 a 05/07/2026

Spread bandwidth

MultiView Spectrum .
Ref Level 2857 dBm  Offset 0.50dB & RBW 300 kHz
Att 3908 SWT 1.01ms ® VBW 300kHz Mode Sweep
TDF "DIVIDER+TXPORTI"
1 Occupied Bandwidth
Ml 3118d8m
2 24
n
T (Y
10
2
i
40
50
60
(cF2aa1GAz 7001 pts 10.0 MHz/ Span 100.0 Mz
2 Marker Table |
M1 1 2.39664 GHz -31.18 dBm Occ Bw 70.558609 232 MHz
il i 2405808 GHz 7.96 dBm Occ Bw Centroid 2441087339 GHz
n 1 2476366 6 GHz 573 dBm Occ Bw Freq Offset 87338858 152 kHz
[
los:30:18 A 05/07/2026
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7. Test chart

7.3 Unwanted(Spurious) emission strength (Rated voltage)

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

RefLevel 000 dim  Offset 05045 © RBW 1 iz
1008 ST 236ms ® VBW 1 Wiz Mode Sweep
porr-

Wil 5085 dom

JFRTUNAN YFUINFER SEERYWRTE PR oS

TP ET NPT ATRINLT DR

300MHz 001 pts FERLLTS 2387 6H:
-y

lo7:38:42 a 05/07/2026

2387-2400MHz | 2387-2400MHz(Detail) ]

RefLevel 000 dim  Offset 05045 © RBW 1 iz
1008 SWT 101ms & VBW 1 Wiz Mode Sweep
porr-

[ 2sd066m

235958106t

/

¥
il
J A - T L TRt

2387 6H: 001 pts 3WHe] 24GH
-y

fo7:38:51 a. 05/07/2026

2483.5-2496.5MHz | 2483.5-2496.5MHz(Detail |

RefLevel 000 dim  Offset 05045 © RBW 1 iz
1008 SWT 101ms ® VBW 1 Wiz Mode Sweep
porr-

M 4930d8m|
2ass0380 6t
LSS e E Ty i TP TR
PEH 00T pis 7] 24565 G#x
‘‘‘‘‘‘‘‘‘‘ [
jo7:35:01 A 05/07/2026

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

RefLevel 000 dhm  Offset 05045 @ RBW 1 iz

A ms @ VBW 1 Wz Mode Sweep
W[ 4576 6Bm
Jreey
ol gp
Nt iy e, N W e
24565 G 001 pts 0GR/ 125G
]
(o7:35:10 a1 05/07/2026
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7. Test chart

7.4 RF output power tolerance (Rated voltage)

[  Ch.39:2441MHz |

26,5 dBm
Y

10 dB /div_ 3 me/div

0s
Measure
Points

view NORM

RUN  Time Gate
E

Gated Meas,
48 ms | | Ay 7,645 dBm
9081 dBm
1416 08

24Tams| | Pk
18T ms| | &

30ms

ONJ/OFF time

At

Spectrlim

RefLevel 20,00Bm _ Offset 0.50.d8 @ RBW 10 MHz
300 @ SWT  15ms @ VBW 10 MHz

TRGVID TDF “DIVIDER:TXPORTI"

sa

oz 0350
375000 ms
750 dom|
375000ms
o
0
50
k0
|lcF 2.902 Ghz 10001 pts. 15ms/
2 Marker Table
i 1 3.75ms 750 dBm
oM 28851 ms 0148
2 m 1 375ms 035 dB

J11:50:28 au 04/27/2026
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7. Test chart

7.5 Secondary emitted radio wave strength (Rated voltage)

[ 30-1000MHz | 1-12.5GHz |

RefLevel 2000dBm  Ofset 03048 @ RBW 100Ktz Reflevel 2000Bm Offset 0005 & RBW 1 iz
oA 0dB SWT 97ms @ VOW 100Kz Mode Sweep o a 0dB SWT 345ms @ VBW.1 Mz Mode Sweep
T0¢ “oIDERDPOR T0F "DIIDER: PO
1 Freciency Sweep. 1PeView 1 Frequeny Sweep 1Pk View

1) 7107 o 101 5607 dom

ersasom Tassoc
-30 30
-40 -40
50 50
m
W}
® = Y R s | YRR Y T e
e PV ISR N o
"
10 10
LSRR S O ki cbpontr N
80 80
% %
10 dBm 10 dBm VAL, w S T
30.0 MHz 1001 pts 97.0MHz/ T0GHz 1.0GHz 1001 pis 115 GHa/ 2.5 GHz
Measuring. o Measuring. o

11:09:02 AM 05/13/2026 [11:09:12 AM 05/13/2026
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7. Test chart
7.6 Time of occupancy hopping frequency (Rated voltage)

285750 ms

350.0 s/

2820

tessuing...  NENRNNEN il

Sweep time = (0.4secxSpread rate)
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3. Test results (Rated voltage)

Using TDF and offset function in Spectrum Analyzer.

(Att : 10dB + Cable loss + EUT cable: 0.5dB offset )

S/N : ES-63
Date of test 2026-05-13 2026-05-14
Environment of test room Temperature 20 °C 21 °C
Humidity 50 % 49 %
Peak Antenna Gain -2.792 dBi
Declaration Output Power 0.100 mW/MHz
Declaration Output Power -10.00 dBm/MHz
E.ILR.P. -12.79 dBm/MHz
Input Power Voltage 3.80 VDC
Tested Circit Insertion Loss 0 dB
Frequency equal to the Transmission rate 1 MHz Measurement of plots are included Loss value.
Transmission ON TIME 2.890 ms
Time OFF TIME 0.860 ms
Ratio 0.771
Packet Type (Mode) 2DH5 mode
Transmit Speed 1 MHz

Test category ;

2.4GHz Band Low-Power Data Communication System (BluetoothV4+EDR [11/4-DQPSK])

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

equipment fluctuates £10 %.

The fluctuation of input voltage to the circuit of the radio part of the equipment to be tested
is identified as being less than +1 % when input voltage from an external supply into the

Measurement Frequency MHz 2402 2441 2480 Result Limit Note
Channel Number Ch. 0 39 78 - -
Frequency Measurements MHz 2401.990 2440.995 2479.990 -— -
Frequency Tolerance ppm -4.163 -2.048 -4.032 PASS |:150x10°(50ppm)
Occupied Bandwidth MHz - 78.28 - PASS [83.5MHz or below
Spread Bandwidth MHz - 70.44 e
RF Output Power mW/MHz --- 0.080 --- PASS | 3mW/MHz or below
RF Output Power Tolerance % - -20.25 - PASS +20%
W/MH - 0.054 - 2.5UW/MHz or bel
30t0 2387MHz |2 RASS | 2eibirz orbscy
MHz 1601.700 e
Unwanted 2387 to 2400MHz uW/MHz - 3.8194 - PASS |25uW/MHz or below
(Spurious) MHz - 2399.981 I
Emission Xars to 2496 5MH uW/MHz - 0.0664 j— PASS |25uW/MHz or below
Strength 10 £ SMNA™h, 2489455 | —
W/MH - 0.3273 - 2.5UW/MHz or bel
2496.5 to 12500MHz———= Hatis) |[miiaente:
MHz 7478.500 —-— |
Secondary 30 to 1000MHz nWwW - 0.0506 - PASS [4nW or below
Emitted MHz -—- 35.330 — ===
Radio Wave nw 2.9376 PA 20nW or bel
Strength | 1000 to 12500MHz SS_|20nW or below
g MHz 7428.000 e
. ) sec - 0.0029 -— PASS [0.4sec or below
Time of occupancy hopping frequency
sec - 0.2601 - PASS [0.4sec or below|0.4secxSpread rate
Spreading Factor - 70.4400 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 |
Spectrum uitiView = Spectum
Reflevel 16.44dBm  Offset 0505 ® RBW 300Kz Ref Level 16,63 dBm-~ Offset 0508 & RBW 300Kz
At 268 SWI 101ms ® VBW 300KkHz Mode Sweep At 27d8_SWT 10ms & VBW 300kHz Mode Sweep
TOF *DIVIDERTXPORTT" TDF “DIVIDERTXPORTI"
1 Frequency Sweep 1PV 1 Frequency Sweep w
[ 643.dBm) i 5 dBm|
0 o /40216000 GHz 4 44116000 G|
‘ J\ M1]  378d8m) ‘ J\\ m2[1] -357dBm
0 T = 7 E 40123000 GHz| T 2
3570 3 >
£ e B> -0 +#
| \ ’ \
/ \
E 2
|
|
| i A b,
o o~
iz po—— oAl Tt g s A0 dBoRT T o v P YT, e ey
k 50
70 E
£
2402 Ghz 7001 pts oW/ Span 10.0 MHz |cF2aaT arz 7001 pts OMH:/ Span 10.0 WHz
2 Marker Table: 2 Marker Table
Ml 1 240216 GHz 643 dBm M1 1 204116 GHz 6,65 dBm
m2 1 240129 GHz 378 dBm M2 1 244029 GHz 3
M3 1 2.40269 GHz -3.83 dBm M3 1 24817 GHz
|
vesoiog..  NNNNNN <% Wessung... N =
10:37:17 M 05/13/2026 10:51:25 A 05/13/2026

[ Ch.78. 2480MHZ__ ]

MultiView Spectrum

RefLevel 15658m  Offset 0.50dB ® RBW 300 kHz

At %65 SWI 101 ms @ VBW 300Kz Mode Sweep
TDF “DIVIDER-TXPORT!
1 Frequency Sweep 1P Vi
[ 568 dbm
10 247995000 GHz
/—/‘) Ml asadsm
o T z 247925000 Gz
4320 >
g 7 Y
7/ \
/ \
VYN TS YV W Y PRy
0
|
(G 2as Gz 7001 prs oW/ Span 100 MHz
2 Marker Table
M 1 247999 GHz 568 dBm
M2 1 247929 GHz -4.54 dBm
M3 1 2.48069 GHz -4.68 dBm

Measuring.

11:03:26 M1 05/13/2026
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7. Test chart

7.2 Occupied bandwidth / Spread bandwidth (Rated voltage)

Occupied bandwidth

i Spectrum
RefLevel 2689 dBm  Offst 0503 © RBW 300 kiz
Att 37d8 SWT 1.01ms ® VBW 300kHz Mode Sweep
TDF *DIVIDER+TXPORTI
1 Occupied Bandwidth
2
10 n
b vavwwv
10 dBr
2
30
)
508
)
2441 GHe 1001 pis 10.0MHz/ Span 100.0 MHz
2 Marker Table
M 1 242102 GHz 7.00 dBm Occ Bw 78.277148652 MHz
Tl 1 2401854 2 GHz 635 dbm Occ B Centroid 2440992787 GHz
n 1 24801314 GHz 556 dbm Occ B Freq Offset 7212811283 ki
|
D, [ &

10:52:35 AU 05/13/2026

Spread bandwidth

MultiView * ~Spectrum
RefLevel 2699 dBm  Offst 0503 © RBW 300 kiz
Att 37d8 SWT 1.01ms ® VBW 300kHz Mode Sweep
TOF *DIVIDER+TXPORTI
1 Occupied Bandwidth 1PV
MIjl]  638dBm|
2 120064
10 i 3
A /\vavvwvwwwvwvwmﬂ/vw\
0dBm
-10 dBr
20
30 dBm
508
)
B
2441 GHe 1001 pis 10.0MHz/ Span 100.0 MHz
2 Marker Table
M 1 242122 GHz 6.98 dBm Occ Bw 70.435504 705 MHz
Tl 1 2405435 Gz 267 dbm Occ B Centroid 2440652731 GHz
n 1 24758705 GHz 562 dbm Occ B Freq Offset 347268707227 kHz

Measuring... [l

10:55:34 AU 05/13/2026
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7. Test chart

7.3 Unwanted(Spurious) emission strength (Rated voltage)

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

o u
ot 0 ST 23ms e VOW 1HH Mode Sweep

o “DupEr oo

il 265 o

0t

ST PPN | SRR ISR T e W T o o ke e et

50dm
EXI oot ERLTY PEGITS

[T
11:00:34 A 05/13/2026

| 2387-2400MHz | 2387-2400MHz(Detail) |

RefLevel Q00 dBm  Offset 05048 © REW 1Mz

@ 2005 SWT 1.01ms @ VBW 1Mz Mode Sweep
TDF “DIVIDERSTPORT!"

W[ 2418 dBm|
23999810 Gt
10 dbr -t —] - - —
!
.
50 dbm
PETY o001 pte ET] 2aGH:

o vesio. NENNNL
11:00:44 A 05/13/2026

| 2483.5-2496.5MHz | 2483.5-2496.5MHz(Detail |

RefLevel Q00 dBm  Offset 05048 & REW 1Mz
@ an 2005 SWT 1.01ms @ VBW 1Mz Mode Sweep
e

T
2amsssoc
10 dtor
w
Laviesce o PRI W N VST p—
50 0
PETFHT W ) a5

T
11:00:53 A 05/13/2026

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

RefLevel Q00 dBm  Offset 05048 & REW 1Mz
2008 SWT 301ms @ VBW 1Mz Mode Sweep
TXpoRTI"

L skssem
P
Todtm
7
I
siopiate T T I TSI WO P v
50d0m
T o1 ) TE

T
11:01:02 A 05/13/2026
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7. Test chart
7.4 RF output power tolerance (Rated voltage)

Ch.39: 2441MH | ON/OFF ti |
165 dBm i 5dB /div 3 ms/div @ 7
v Specirurh [ - |
Ret Level 17.50dBm Oftset 050dB ® RBW 1 Mz
At 2845 @ SWT 16ms @ VBW 1 Mz
— S TRG.VID TDF "DIVIDER+TXPORTI"
1| | \ ) Zero'Span 1Pk View
| | | 2] 006db|
L ¥ 2 220
1 | | | 1 g sk
| ‘ ‘ ¢ I 75090 ms
I ‘ | |
| L ||
| ‘ 20
- el 22463
h A i 50 t T
\ '
il m ¢ i
{ i I
i
| 80 dbm
G 2441 Gz 10001 pts Toms/
2 Marker Table
W335 dBm & L (2] Ml 1 3.7509 ms 6.58 dBm
0s 30ms D1 M1 28891 ms 059 dB
Measure RUN  Time Gate Gated Meas |- 374300 006 dB
Points s |1 7488 ms | | Av 6,384 dBm 5 T
View NoRM | | 2 22478 ms | | Pk 10,709 dBm
» Tesm0ms | | & 4395 0B 10:38:38 A 05/13/2026
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7. Test chart

7.5 Secondary emitted radio wave strength (Rated voltage)

| 30-1000MH | 1-12.5GH |
utiView *  Spectrum [ - | View = Sdctyun B
RefLevel 2000d8m  Offset 0505 ® RBW 100Kz Ref Lovel 2000 dBm Offset 05008 ® RBW 1Mz
0B SWT  97ms ® VBW 100kHz Mode Sweep « 0d8 SWT 345ms @ VBW 1Mz Mode Sweep
TDF "DIVIDERSTXPORTI” TDF "DIVIDER:TXPORTI™
1 Frequency Sweep 1Pk V 1 Frequency Sweep 1Pk
1(1] 7296 dBm IW1[1] -55.32 dBm)
35330 M| 74280 G|
£ 30
40 40
50 T 50 o
| A
| ; whn = — vl T
y 2! N e, ”
| Y [T B T i
t0 t 70
—— 2 — ) M NS AT o
50 0
%0
100 -100 T
|
410 K 1
I
30.0MHz 7001 pts S7.0MH/ T0GHz T0GHz 7001 pts 115 GHz/ 125 GHz
= Measuring =

05:17:15 AM  05/14/2026 05:17:24 MM 05/14/2026
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7. Test chart

7.6 Time of occupancy hopping frequency (Rated voltage)

RefLevel 17.52dBm  Offset 0.50dB @ RBW 1 MHz

Att 28dB ® SWT  35ms ® VBW 1 MHz
TRG:VID TDF "DIVIDER+TXPORT1"
1 Zero Span 1Pk View
(1] 6.66dBm
10 - 0s
S - wwww,nzu% -0.43 d|
2516 I 289100 ms
0dBm
10
20 dBr
30

50

60

70

-80 dBm—TrG

CF 2.441 GHz 1001 pts 350.0 s/

Measuring...  ENNENNENR =

10:57:54 AM 05/13/2026

éweep time = (0.4sec><§pread rate) |

RefLevel 17.68dBm  Offset 0.50dB @ RBW 1 MHz SGL
Att 2308 @ SWT 28225 ® VBW 1 Mz
TOF "DIVIDER+TXPORT1"

M) 1.17 dBm
262015,

60 B

70

80
CF 2.441 GHz 1001 pts 2825/

[
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3. Test results (Rated voltage)

S/N : ES-63
Date of test 2026-04-27 2026-05-07 2026-05-13
Environment of test room Temperature 23 °C 21 °C 20 °C
Humidity 49 % 48 % 50 %
Peak Antenna Gain -2.792 dBi
Declaration Output Power 0.40 mW/MHz
Declaration Output Power -3.98 dBm/MHz
E.LLR.P. -6.77 dBm/MHz
Input Power Voltage 3.80 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 2.885 ms (Att : 10dB + Divider : 6dB + Cable loss + EUT cable: 0.5dB offset )
Transmission
Time OFF TIME 0.865 ms
Ratio 0.769
Packet Type (Mode) DH5 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
rated voltage :

The fluctuation of input voltage to the circuit of the radio part of the equipment to be

tested is identified as being less than £1 % when input voltage from an external supply
into the equipment fluctuates £10 %.

Measurement Frequency MHz 2402 2441 2480 Result Limit Note
Channel Number Ch. 0 39 78 - -
Frequency Measurements MHz - - - -— -
Frequency Tolerance ppm - == == -— +50%107%(50ppm)
Occupied Bandwidth MHz 19.58 19.58 19.58 PASS |83.5MHzor below
Spread Bandwidth MHz 18.00 17.98 1781 | -
RF Output Power mW/MHz| 0.434208 0.442059 0.365348 PASS | 3mW/MHz or below
RF Output Power Tolerance % 8.55 10.51 -8.66 PASS +20%
W/MH .007 0.007 0.008 2.5UW/MHz or bel
30t0 2387TMHz  |nMHz | O PASS |2 suhinzorvelon
MHz 2364.600 2284.600 2213.900 | -
Unwanted | 93g7 to 2400MHz | WW/MHZ| 1153 0.008 0.008 PASS |25z or below
(Spurious) MHz 2399.994 2390.383 2391.344 | -
Emission 25835 to 2496.5MH uW/MHz 0.009 0.009 0.017 PASS |25uW/MHz or below,
Strength PO EOSNNE T MRz | 2492200 | 2486.805 | 2483532 | -—
uW/MHz 0.027 0.031 0.029 PASS | 250W/MHz or below
2496.5 to 12500MHz
MHz 7478.500 7488.500 6998.500 | -
i ) sec 0.003 0.003 0.003 PASS [0.4sec or below
Time of occupancy hopping frequency
sec 0.249 0.254 0.251 PASS [0.4sec or below|0.4secxSpread rate
Spreading Factor - 18.000 17.980 17.810 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

9.2 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

9.3 RF output power tolerance (Rated voltage)
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9. Test chart
9.4 Time of occupancy hopping frequency (Rated voltage)
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3. Test results (Rated voltage)

Using TDF and offset function in Spectrum Analyzer.

Measurement of plots are included Loss value.

(Att : 10dB + Divider : 6dB + Cable loss + EUT cable: 0.5dB offset )

S/N : ES-63
Date of test 2026-05-13
Environment of test room Temperature 20 °C
Humidity 50 %
Peak Antenna Gain -2.792 dBi
Declaration Output Power 0.30 mW/MHz
Declaration Output Power -5.23 dBm/MHz
E.LR.P. -8.02 dBm/MHz
Input Power Voltage 3.80 vVDC
Tested Circit Insertion Loss 0 dB
Frequency equal to the Transmission rate 1 MHz
ON TIME 2.890 ms
Transmission
Time OFF TIME 0.860 ms
Ratio 0.771
Packet Type (Mode) 2DH5 mode
Transmit Speed 1 MHz

Test category ;

2.4GHz Band Low-Power Data Communication System (Bluetooth+EDR [11/4-DQPSK]*AFH)

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

The fluctuation of input voltage to the circuit of the radio part of the equipment to be tested is
identified as being less than +1 % when input voltage from an external supply into the
equipment fluctuates £10 %.

Measurement Frequency MHz 2402 2441 2480 Result Limit Note
Channel Number Ch. 0 39 78 - -
Frequency Measurements MHz - - - -— -
Frequency Tolerance ppm - == == —— +50x107°(50ppm)
Occupied Bandwidth MHz 19.58 19.59 19.59 PASS |83.5MHz or below
Spread Bandwidth MHz 17.99 18.13 18.02 | -
RF Output Power mW/MHz 0.31 0.31 0.25 PASS [ 3mw/MHz or below
RF Output Power Tolerance % 2.04 3.02 -15.21 PASS +20%
W/MH 0.055 0.065 0.054 2.5UW/MHz or bel
30 to 2387MHz | D |tz
MHz 2251.600 35.900 2049.100 | -
uW/MHz 3.715 0.068 0.063 PA 25UW/MHz or bel
Unwanted | 2387 to 2400MHz S|P
(Spurious) MHz 2399.994 2392.981 2389.474 | -
Emission uW/MHz 0.070 0.074 0.065 PASS |25uW/MHz or below
Strength | 2483.5 to 2496 5MHz
MHz 2489.052 2491.701 2487.273 | -
uW/MHz 0.255 0.239 0.254 PASS | 2.5uW/MHz or below
2496.5 to 12500MHz
MHz 7488.500 7358.500 7438.500 | -----
i ) sec 0.003 0.003 0.003 PASS [0.4sec or below
Time of occupancy hopping frequency
sec 0.228 0.223 0.251 PASS [0.4sec or below|0.4secxSpread rate
Spreading Factor - 17.990 18.130 18.020 PASS 5 or more
Interference Prevention Function Good PASS

29/36




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

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

9.4 Time of occupancy hopping frequency (Rated 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 70 4904 0113

Facsimile Number: +82 505 299 8311

2. Accreditation and Registration

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

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

3) Industry Canada

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

4) KOLAS
Registration number : KT231
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