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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 ltem19

1) Test Methods
Ministry of Internal Affairs and Communications Notification Article 88 Appendix 43

2) Deviation from standards
None

3. List of applied test to the EUT

Article B3 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

DREAMUS COMPANY
311, Gangnam-daero, Seocho-gu, Seoul, Republic of Korea

2. Equipment under test
KANN ULTRA

3. Model humber
PPM45

4. Serial number
N/A

5. Size
(W) 81.8 x (D) 24.4 x (H) 140.5

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, Secondary emitted radio wave strength, Time of occupancy hopping frequency

EUT

2. RF output power tolerance

EUT

PF)WEF Adtantator Spectrum
Divider Analyzer
I
BlueTooth
Tester
P.O\_Ner Attenuator Power
Divider Sensor
BlueTooth
Tester
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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 : N/A
Date of test 2023-09-25 2023-09-26
Environment of test room Temperature 21 °C 20 °C
Humidity 49 % 50 %
Peak Antenna Gain -2.98 dBi
Declaration Output Power 0.010 mW/MHz
Declaration Output Power -20.00 dBm/MHz
E.LR.P. -22.98 dBm/MHz
Input Power Voltage 3.80 VDC
Tested Circit Insertion Loss 0 dB
Frequency equal fo the Transmission rate 1 MHz Measurement of plots are included Loss value.
Ttansmission ON TIME 2.880 ms
Time OFF TIME 0.871 ms
Ratio 0.768
Packet Type (Mode) DH5 mode
Transmit Speed 1 MHz

Test category ;

[GFSK])

2.4GHz Band Low-Power Data Communication System (BluetoothV4+BDR

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 2402.000 2440.990 2480.000 -— -—-
Frequency Tolerance ppm 0.021 -4.076 0.020 PASS |150x10%50ppm)
Occupied Bandwidth MHz - 78.12 - PASS |83.5MHz or below
Spread Bandwidth MHz - 70.13 -— PASS |500kHz or more
RF Output Power mW/MHz 0.004 0.005 0.007 PASS | 3mWiMHz or below
RF Output Power Tolerance % -59.47 -46.32 -34.41 PASS | +20to -80%
uwW/MHz -—- 0.011 -— PASS |2 5uwmHz or below
30 to 2387MHz Rz ) ) Tl —
Unwanted | 2387 to 2400MHz uW/MHz - 0.0859 -— PASS [25uw/MHz or below
(Spurious) MHz - 2399.994 —_ |
Emission uW/MHz - 0.0133 — PASS [25uW/MHz or below
2483.5 to 2496 .5MHz
Strength MHz 2494 844 — [
uwW/MHz - 0.0718 -— PASS |2 5uwimtzor below
2496.5 to 12500MHz e — —
Secondary 30 to0 1000MHz nw — 0.4887 -— PASS |4nW or below
Emitted MHz - 888.080 e
Radio Wave w 2.3933 20nW or bel
Strenath | 1000 to 12500MHz |— BASS | oierbrioy
9 MHz 1833.000 B
- " hoopidl § sec - 0.0029 - PASS |0.4sec or below,
e T oeeupancy Hopping reateney I cee -— 0.2736 -— PASS |0.4sec or below|0.4secxSpread rate
Spreading Factor - 70.1300 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 FSV30 100732 HCT (c) 2024.07.03(2023.07.03
X | DC Power Supply| TOYOTECH TL305TP 21040051 HCT (c) 2024.07.03/2023.07.03
X | Signal generator R&S SMB100A 176206 HCT (c) 12024.01.19] 2023.01.1
X Attenuator API Inmet 40AH2W-10 10 HCT (c) 2024.07.04(2023.07.04
X Power Divider |Marki Microwave, Inc. PD-0040 D0006 HCT (c) |2024.07.04/2023.07.04
X | Bluetooth Tester TESCOM TC-3000C 30008640056 HCT (c)  12024.01.19)2023.01.19

DNF D&
X | Coaxial Attenuator R&S mpfungsglied 10 2 HCT (c)  12024.04.25)2023.04.25
dB
X | Wideband Power Sensor R&S NRP-Z81 1137 9009 02-10625-M]  HCT (c) 2024.04.25|2023.04.25

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 ~

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

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

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 +0.9dB
Spurious emissions conducted +1.3dB
Temperature +0.8C
Humidity +3.3%
Judge Measured value and standard limit value

Standard limit value

Measured value  standard limit value is fulfilled.

Case1l : +Uncedainty| -Uncertainty
I Even if it takes uncertainty into consideration, a
!
l
l

PASS Case2
l 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
taken into consideration.
FAIL

Cased

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

+

o e —————— —
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6. Photographs

Conducted Measurement Photo
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7. Test chart

7.1 Frequency tolerance (Rated voltage)

Ch.0: 2402MHz

Ch.39: 2441MHz

Spectrur

Ref Level 508 dim  Offset

=
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Spectrum
Ref Leval 7.43 dBm  Offset

=

50 dB & RBW 300 kHz

At 26dB8 SWT 1ms = VBW 300kHz Mode Sweep Al 27 dB - SWT 1ms = VBW 300kHz Mode Sweep
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@17k view @17k view
B Mi[1] 4.06 dbm| " Mi[1] 50 dim)|
g % 2.40215000 GHz od - 2.44115000 GHz,
o . -, 3 ~14.07 dBm)| mM2{1] 12 dBm|
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20d d A
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/ \
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| Marker |
Type | Ref | 1rc | X-value 1 Y-valug |__Function | Function Result | Type | Ref | Tre | X-value 1 Y-value |__Function | Function Result |
ML 1 2.40215 GHz 4,08 dBm WML | 243115 GHz .56 dBm
Mz 1 24015505 GHz -14,07 dBm m2 1f 24405305 GHz -14.12 dém
M3 [ 2,4004495 GHz 14,11 d&m | - M3 [ 2,4414495 GHz -12,72 dém |

Ch.78: 2480MHz

Ref Level

Spectrum

=

1 9.71 dim  Offset
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Att 2048 SWT 1ms @ VBW 300kHz  Mode Sweep
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@ 1Pk View
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50 di
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Marker
Type | Ref | Trc | X-value 1 Y-valug | Function | Function Result |
M1 1| 2.48016 GHz -0.16 dBm
M2 1 2,4795505 GHz -10.45 dim
M3 1 2,4804495 GHz -10,31 dBm

b=

— W e
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7. Test chart

7.2 Occupied bandwidth / Spread bandwidth (Rated voltage)

Occupied bandwidth

Spectrum
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7. Test chart

7.3 Unwénted(Spun'ous) emission strength (Rated voltage)
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7. Test chart

7.4 RF output power tolerance (Rated voltage)

Ch.39: 244TMHz

Numeri
Currert
10 %

01 %
0.001 %
0.0001 5

Ch.78: 2480MHz ON/OFF time B

Numeric Results Spectrum | _ y
Current Scan
10 %

RBW 1 MHz
s @ VBW 1 MHz

Ref Level 7.49 dBm  Offset 0
Att 27 dB @ SWT
ToF

Dif1] 14 dE

MI[1]

20 dBm T

304d

40 dem

-80 dBém

-50 d
CF 2.441 GHz 10001 pis 1ams/

Marker
Type | Ref | Tre |
ML 1

X-value | Y-value |__Function | Function Result |

3.751 ~6.09 dBm

D1 M1 1 2.88
Ml 1 3,75

ns 6,09 dey
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7. Test chart
7.5 Secondary emitted radio wave strength (Rated voltage)

30-1000MH | 1-12.5GH |
Spectrum | [ Spectrum [
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7. Test chart
7.6 Time of occupancy hopping frequency (Rated voltage)

ef Laval 7.60 dBm Offset 0.50 dB = RBW 1 MHz

27 dB = SWT 3.5ms & VBW 1 MHz
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8. Test results (Rated voltage)

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

S/N : N/A
Date of test 2023-09-25 2023-09-26
Environment of test room Temperature 21 °C 20 °C
Humidity 49 % 50 %
Peak Antenna Gain -2.98 dBi
Declaration Output Power 0.03 mW/MHz
Declaration Output Power -15.23 dBm/MHz
E.LR.P. -18.21 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 2.882 ms
Transmission
Time OFF TIME 0.871 ms
Ratio 0.768
Packet Type (Mode) DHS(AFH) mode
Transmit Speed ] MHz

Test category ;

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

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 - -— — -— +50x10°(50ppm)
Occupied Bandwidth MHz 19.57 19.57 19.57 PASS |83.5MHz or below
Spread Bandwidth MHz 18.01 18.07 17.89 PASS |500kHz or more
RF Output Power mW/MHz| 0.015782 0.020831 0.025707 PASS |3mWiMHz or below
RF Qutput Power Tolerance % -47.394774 | -30.564039 | -14.309582 | PASS | +20to-80%
uW/MHz 0.009 0.010 0.015 PASS |25uWmhz or below
3010 2387MHz - T 7844300 | 1834800 | 1754800 | —
Unwa_nted 2387 to 2400MHz uW/MHz 0.072 0.012 0.012 PASS |25uw/MHz o below,
(Spurious) MHz 2399.994 2395.279 2394357 | -
Emission uW/MHz 0.012 0.012 0.013 PASS |25uW/MHz or below
Strength | 2483510 2496 Mz 0 e6 818 | 2480.338 | 2485908 | —
idin =1 {2600k uW/MHz 0.052 0.046 0.041 PASS |25uwWmHz or below
MHz 7228.500 6938.500 6948.500 -----
4 ] sec 0.003 0.003 0.003 PASS |0.4sec or below
Time of occupancy hopping frequency
sec 0.288 0.228 0.202 PASS |0.4sec or below|0.4secxSpread rate
Spreading Factor - 18.010 18.070 17.890 PASS 5 or more
Interference Prevention Function Good PASS

15/36




9. Test chart

9.1 Occupied bandwidth / Spread bandwidth (Rated voltage)
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[¥) Spectrum [7]
Ret Lovel 17,66 T OMet GE0 3 = AW S0TIG 7,64 T OWet G50 GG AW 300 T
S SWE Dme e VAW 00K Mode Sweep M SWE Sme e VAW 300K Mode Sweep
G ivve
W ERETTT ERE
e zaw 10.570420370 Wiy it zaw :
a : - - 0 dBme—{ i
7 VATAYIITA !"wllf‘ al """ !"M‘"".‘ G AT ‘H'-‘l,",‘ M \ rr-1 ,nlf,{-
10 dBm J' T i wlll - %Ll’, \f HH ‘| ‘10 dem If x} .J T i LI v -‘I
- w \ anén / w
b ] v
I
1 ]
y ; R , J |
e ) T W i ™ R
& -
50 8 M 80
n -
G 7411 dr 01 pis Spon 1070 Wiz G 7. 4oL dr a0 pis By 10,0 Wiz
Y , o ) e

Ch.78: 2480MHz

Spectrum

Ref Level
At
ToF

19.74 OB Ofset .50 0B = ROW 300 b
3EdE SWT

1ms e VBW 300 ki Mode Swaep

| R

10 dom

D]

ore Bur 10.5704295

AR \UJ'A\I’\F‘.U.’ i“u

i TV

EVatnivatali
"\|FI\ TRIRII
RN
LA

Yavavivi
AT
AR

I
AR T

= e

50

60 dem

-70 dBm—

G a7 ane 00 pis

Spon T0.0 W

Spread bandwidth

Spectrum (= Spectrum [
Rat Lovel 17.52 T GHER 5 50 G AW D90 T Rat Lovel 17,59 T GHER 55 S AW T
At 33dE SWT 1ms & VBW 300 kH:  Mode Sweep At 33dE SWT 1ms e VBW 300 kH:  Mode Sweep
o o
| R | R
T i T R
. 4227300 Gl i 2 am881 cit.
el O B 18011968012 MH2| e Occ Hew 18.07 1028072 MH.|
o 0 dm: T e 1
\ NaVaTiil mwAAMAN \ *"r\-w,f'v
10 dom | Y e ITRIRIAT TATATIATATII
ERIRRIE ILARILEE =y TV
= / I — 204 /
| 1 [
30 d - - f“ 30 dm— ‘J — i
| ] | / ‘
a dom / AN i o / L
ot b b M bt ! PRE——
0
=
70 dBrm- —_—— = — = o 70
0
EERAYn Tuat i San G0 G i Tut e S G
o | , . — , T—
Lo Whotlll J J

Ch.78: 2480MHz

(=

700Bm  ONset 0.50 0B = RBW 300 hhz

Ref Level
At 5B BWT  1me e VBW 300 kH:

ToF

Mode Sweep

10 dpm

s V.10 dam)
.

e B 17092107092 MH.

==Y Vala
\AAMAN

Ui
i+

NANS
A
yFvy

ATIATAL
ILREE

pram

70 dBm——

CF 7.47 GHz
-

EXTENES

Bpan 10,0 MHz

16/36



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)

Numeric Results
Current Scan
10 %

Ch.78: 2480MHz
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9. Test chart
9.4 Time of occupancy hopping frequency (Rated voltage)
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10. Test results (Rated voltage)

S/N : N/A
Date of test 2023-09-25 2023-09-26
Environment of test room Temperature 21 °C 20 °C
Humidity 49 % 50 %
Peak Antenna Gain -2.98 dBi
Declaration Output Power 0.010 mW/MHz
Declaration Output Power -20.00 dBm/MHz
E.LR.P. -22.98 dBm/MHz
Input Power Voltage 3.80 VDC

Tested Circit Insertion Loss dB
Frequency equal to the Transmission rate MHZ
Transmission ON TIME 2.884 ms
Time OFF TIME 0.867 ms
Ratio 0.769
Packet Type (Mode) 3DH5 mode
Transmit Speed MHz

Using TDF and offset function in Spectrum Analyzer.
Measurement of plots are included Loss value.
(Att : 10dB + Cable loss + EUT cable: 0.5dB offset )

Test category ;

2.4GHz Band Low-Power Data Communication System (BluetoothVV4+EDR
[BDPSK])

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 0 39 78 - -
Frequency Measurements MHz 2402.005 2440.995 2480.000 - -—
Frequency Tolerance ppm 2.082 -2.048 0.000 PASS |150x10°(50ppm)
Occupied Bandwidth MHz -— 78.32 -— PASS |[83.5MHz orbelow
Spread Bandwidth MHz - 71.33 - PASS |[500kHz or more
RF Output Power mwW/MHz 0.002 0.003 0.004 PASS | 3mW/MHz or below
RF Output Power Tolerance -75.23 -67.43 -61.99 PASS | +20to -80%
uwW/MHz -—- 0.012 -— PASS |2 5uWmHz or below
30 to 2387MHz e o —
Unwanted 2387 to 2400MHz uW/MHz . 0.5176 -— PASS |25uw/mHz or betow
(Spurious) MHz - 2399.981 — | -
Emission uW/MHz -—- 0.0122 — PASS |[250W/MHz or below
Strength 2483.5 to 2496.5MHZ Mz — 489,974 — T
uwW/MHz - 0.0335 — PASS |25uwmHz or below
2496.5 to 12500MHz Wiz — 5958500 — =
Secondary 30 1o 1000MHz — 0.8730 -— PASS |4nW or below
Emitted MHz - 888.080 e
Radio Wave - 1.2589 - PASS |[20nW or below
Strength 1000 to 12500MHz Mz - T844.000 —T
) . — 0.0029 — PASS [0.4sec or below
Time of occupancy hopping frequency
- 0.2592 — PASS |0.4sec or below|0.4secxSpread rate
Spreading Factor 71.3300 PASS | 5ormore
Interference Prevention Function Good PASS
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11. Test chart

11.1 Frequency tolerance (Rated voltage)
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11. Test chart

11.2 Occupied bandwidth / Spread bandwidth (Rated voltage)
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11. Test chart

11.3 UnWanted(Spurious) emission strength (Rated voltage)
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11. Test chart
11.4 RF output power tolerance (Rated voltage)

Ch.39: 244TMHz
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11. Test chart
11.5 Secondary emitted radio wave strength (Rated voltage)
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11. Test chart

11.6 Time of occupancy hopping frequency (Rated voltage)
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12. Test results (Rated voltage)

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

S/N : N/A
Date of test 2023-09-25 2023-09-26
Environment of test room Temperature 21 °C 20 °C
Humidity 49 % 50 %
Peak Antenna Gain -2.98 dBi
Declaration Output Power 0.02 mW/MHz
Declaration Output Power -16.99 dBm/MHz
E.LR.P. -19.97 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 2877 ms
Transmission
Time OFF TIME 0.872 ms
Ratio 0.768
Packet Type (Mode) 3DH5(AHF) mode
Transmit Speed ] MHz

Test category ;

2.4GHz Band Low-Power Data Communication System (BluetoothV4+EDR

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 - -— — -— +50x10°(50ppm)
Occupied Bandwidth MHz 19.57 19.93 19.87 PASS |83.5MHz or below
Spread Bandwidth MHz 18.07 18.19 17.83 PASS |500kHz or more
RF Output Power mW/MHz| 0.009593 0.012650 0.015023 PASS |3mWiMHz or below
RF Qutput Power Tolerance % -52.035217 | -36.751834 | -24.884546 | PASS | +20 to -80%
uW/MHz 0.012 0.009 0.009 PASS |25uWmhz or below
3010 2387MHz - T 825400 | 890600 | 2348.100 | —
Unwa_nted 2387 to 2400MHz uW/MHz 0.094 0.011 0.014 PASS |25uw/MHz o below,
(Spurious) MHz 2399.994 2397.474 2390669 | -
Emission uW/MHz 0.012 0.012 0.014 PASS |25uW/MHz or below
Strength | 2483510 2496 Mz =g = e8 610 | 2486.727 | 2495.143 | —
idin =1 {2600k uW/MHz 0.051 0.036 0.040 PASS |25uwWmHz or below
MHz 7208.500 6898.500 6918.500 -----
4 ] sec 0.003 0.003 0.003 PASS |0.4sec or below
Time of occupancy hopping frequency
sec 0.245 0.263 0.228 PASS |0.4sec or below|0.4secxSpread rate
Spreading Factor - 18.070 18.190 17.830 PASS 5 or more
Interference Prevention Function Good PASS
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13. Test chart

13.1 Occupied bandwidth / Spread bandwidth (Rated voltage)
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13. Test chart

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

13.3 RF output power tolerance (Rated voltage)

Ch.39: 244TMHz
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13. Test chart
13.4 Time of occupancy hopping frequency (Rated voltage)
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14. Laboratory description

1. Location

Name: Eurofins KCTL Co., Ltd.

65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
Telephone Number: +82 70 5008 1021

Facsimile Number: +82 505 299 8311

2. Accreditation and Registration

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

2) vcal
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

36/36



