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1. Purpose of test

Ordinance on Technical Standards Conformity Certification of Specified Radio

Equipment

1. Summary of Test

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

ailbERe 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 Condiistad PASS
Strength
6 RF Output Power Tolerance Conducted PASS
7 Secondary Emitted Radio Wave Gerdieked PASS
Strength
8 Carrier Sensing Function Conducted N/A
12 Interference Prevention Function Conducted PASS

1) Test set up
Table-Top

2) Modification to the EUT by laboratory

None
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1. Test Information

1. Applicant

DREAMUS COMPANY
5, Bangbae-ro 18gil, Seocho-gu, Seoul, Republic of Korea

2. Equipment under test
KANN ALPHA

3. Model number
PPM43

4. Serial number
N/A

5. Size
(W) 68.22 x (D) 25.63 x (H) 117.1

6. Terminal limitation
-10°C to 50°C

7. RF Specification Frequency range
IEEE802.11b/g/n (HT20) : 2412 - 2472 MHz

8. Number of RF Channels
IEEE802.11b/g/n (HT20) : 13 Ch

9. Modulation method
IEEE802.11b: DSSS (DBPSK, DQPSK, CCK)
IEEE802.11g / n (HT20) : OFDM (BPSK, QPSK, 16QAM, 64QAM)

10. Data rate

IEEE802.11b: 1, 2, 5.5, 11Mbps

IEEE802.119: 6, 9, 12, 18, 24, 36, 48, 54Mbps

IEEE802.11n (HT20 LGI): 6.5, 13, 19.5, 26, 39, 52, 58.5, 65Mbps
IEEE802.11n (HT20 SGI): 7.2, 14.4, 21.7, 28.9, 43.3, 57.8, 65, 72.2Mbps

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

1. Frequency tolerance, RF output power tolerance, Occupied Bandwidth, Spread bandwidth,
Interference Prevention Function, Unwanted(Spurious) emission strength,
Secondary emitted radio wave strength

Spectrum
Analyzer

EUT Attenuator
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4. Measurement equipment list

Calibrated Cal.

USH Equipment Company Model No. | Serial No. b Method Cal. Due | Cal. Date
X |Spectrum Analyzer R&S FSV30 100808 HCT (c) 2020-07-30|  2019-07-30
X |DC Power Supply AGILENT E3632A KR73001026 HCT (c) 2021-04-09|  2020-04-09
X _|Signal Generator R&S SMR40 100007 HCT (c) 2021-04-08|  2020-04-08
X |Attenuator HP 8491A 29738 HCT (c) 2021-01-03|  2020-01-03
X |Coaxial Attenuator Weinschel ENGINEERING [56-10 53206 HCT (c) 2021-01-22|  2020-01-22

Note1: "X" (& LIz RIE#I=E T,

"X" used equipment.

Note2: BIEHIRIZ. BEZ#To-BDEAISEE L TIEUNTT,
The validity of measurement equipment is one year from the first day of the following month of the calibration date.

Note3: BRIEAE ...

Cal.Method ...

1) EXXHRFARENBREEHTHE (NICT) (T B L0 5, ) XEEE-_£0+/\%H—
THO¥EERIEHES

(TELEC,A Y2 —TFT 9o Ox iAo, F—H4A k) KNI3KRE
a) : Calibration conducted by the National Institute of Information and Communications Technology~
NICT ~ or a designated

calibration agency under Article 102-18 paragraph (1)~ TELECOM Engineering Center, Intertek
Japan K.K.,

Keysight Technologies, Inc~.

n): =% (PROUEZEERE+—8) FE=1TEE XEEEE+THEE OFREITEIIKE
(JCSSHKIE)
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~

N HEICBEWTITSRETH DT, BEXEEE-_EOH/\E—HDIEERIERE
(TELECA B —T v I PvnNy, F=H4 b)) MTSKREICHETIED
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 ADNBNETOVTIAEBIFIBREZEZ TN EAVTITSRES
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 +1.42dB
Spurious emissions conducted +1.05dB
Temperature £1.12C
Humidity +4.92%
Judge Measured value and standard limit value

Case1l Standard limit value

+Uncertainty  -Uncertainty

|
|
: | Even if it takes uncertainty into consideration,
I Measured value a standard limit value is fulfilled.
PASS Case2 l
|
| Although measured value is in a standard limit value,
I a limit value won't be fulfilled if uncertainty is taken into consideratio
Case3 b
|
I
Although measured value exceeds a standard limit value,
a limit value will be fulfilled if uncertainty is taken into consideration.
FAIL Case4

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

Conducted Measurement Photo
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3. Test results (Rated voltage)

S/N : N/A
Date of test 2020-07-15 2020-07-20
Environment of test room Temperature O °C 20 °C
Humidity 49 % 50 %
Test category IEEE802.11b/1-13ch/ANT1
Peak Antenna Gain -0.35 dBi
Declaration Output Power 3.000 mW/MHz
Declaration Output Power 477 dBm/MHz
E.LR.P. 4.42 dBm/MHz
Input Power Voltage 3.80 VvDC
Test category IEEE802.11b/1-13ch/ANT1
Tested Circuit Insertion Loss 0 dB
Frequency equal to the Transmission rate 1.375 MHz Measurement of plots are included Loss value.
@@ANE 8.605 ms
(1sec or less)
Transmission
Time OFF TIME 0.098 ms
(0.1sec or more)
Ratio 0.9888 %
Packet Type (Mode) Not Applicable mode
Transmit Speed Not Applicable MHz

Using TDF and offset function in Spectrum Analyzer.

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

Test category :

2.4GHz Band Low-Power Data Communication System (IEEE802.11b/1-13ch/ANT1)

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
%. Please refer to "Regulator performance test result_ PPM43" file.

Measurement Frequency MHz 2412 2442 2472 Result Limit Note
Channel Number Ch. il 7 13 --- -
Frequency Measurements MHz 2411.972000 | 2441.971300 | 2471.970600 - -
Frequency Tolerance ppm -11.60862 -11.75266 -11.89320 PASS | :+50x10°(50ppm)
Occupied Bandwidth MHz 10.69 19759 11.69 PASS |26MHz or below
Spread Bandwidth MHz 7.4900 7.5900 7.6900 PASS |500kHz or more
RF Output Power mW/MHz 2.258880 2.599520 2.563853 PASS 10mW/MHz or below
RF Output Power Tolerance % -24.7040 -13.3493 -14.5382 +20 to -80%
20020 uW/MHz 0.034435 0.031696 0.026122 PASS | 25uW/MHz or below|
MHz 2385.800 2383.500 2350.500 | -
Unwanted uW/MHz 0.224905 | 0.043752 | 0.041115 | PASS |25uWMHzor below
(Spurious) | 2387 1o 2400MHz MHz 2399.994 | 2397.019 | 2396331 | -—
';"'Ss'on UW/MHz | 0.037411 | 0.040365 | 0.390841 | PASS |Zsawrizorbeiow
rength | 2483 5 to 2496 .5MHz
(1-13ch) MHz 2484.857 | 2488.831 | 2485065 | -—-
2496.5 10 12750MHz uW/MHz 0.134586 0.117220 0.123310 PASS | 25uW/MHz or below
MHz 6895.500 6916.500 6947500 | -
nW 0.032961 0.034754 0.031405 PASS |4nW or below
30 to 1000MHz
Secondary MHz 750.470 750.470 888.080 | -—
Emitted 1000 to 10000MHz nW 1.428894 1.438799 1.377209 PASS |20nW or below|
Radio Wave MHz 6938.600 6965.500 6902.600 | -
Strength S — nW 0444631 | 0492040 | 0478630 | PASS |20nW or below
MHz 12732.100 12633.200 10638.700 | --—---
Spreading Factor --- 5.4473 5.5200 5.5927 PASS |5/10 or more
Interference Prevention Function Good PASS
Transmitting antenna absolute gain -] - =]
Angular width of the main radiation of the transmitting antenna -] mmea- =

*1 Measurement only if the E.LR.P. exceeds 12.14dBm/MHz
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/. Test chart
7.1 Frequency tolerance (Rated voltage)

Ch.1: 2412MHz Ch.7: 2442MHz

Spectrum ] 5 Spectrum k2

Ref Level 25.30 dbm  Offset 0.50 d& RBW 2 kHz Ref Level 24.32 dBm  Offset 0.60 dB RBW 2 kHz
att 45de SWT Sms  VBW 2kHz Mode Sweep aAtt 44dB SWT 5ms VBW 2kHz Mode Sweep
TOF TOF
(@ 17k view (@ 1Pk view
M1[1] 15.19 dBr]| 7 M1[1] 14.14 dBm)
20 Count 2.411972024 GH| 20 Count 2.441971332 GH|

m -

8 &

a

&

3

e L. |

o
5

30 di )'
- a8 ARV T - J AN AN VL SV
A , ~ Ve
@/k, ol s A e W A WY, Vo W v A AN A
60 60
70 70d
CF 2.412 GHz 1001 pts CF 2.442 GHz 1001 pts Span 200.0 kHz

Ch.13: 2472MHz
Spectrum ]_ [@

Ref Level 23.10 d8m  Offset 0.50 d8 RBW 2 kHz

43dB SWT Sms  VBW 2kHz Mode Sweep
TOF
(@ 1Pk View
20 d M1l 13.08 dBm)|
M1 Count 2.471970598 GHz|

(s \ . /nﬁw/\ y
E J e
56 G =0 WV AT VYa SR
-60
-70
CF 2.472 GHz 1001 pts
= )
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7.2 Occupied bandwidth / Spread bandwidth (Rated voltage)

Ch.1: 2412MHz

7. Test chart

Occupied bandwidth

Ch.7: 2442MHz

Spectrum

=)

Ref Level 14,12 dm _ Offset 0.50 0B & RBW 300 kHz
At 0de SWT

Spectrum

(=]

Ref Level 15,21 dBm _ Offset 0.50 0B & RBW 300 kHz
At 31de SWT

ms @ VBW 300kHz Mode Sweep ms @ VBW 300kHz Mode Sweep
ToF o
@irr view @ P view
5 mi[1] 4.18 dBm| mi[1] 4.89 dBm|
1 2.4130000 GHz| 10 2.4430000 GHz|
cow 10.689310689 MH:z occBw 11168811189 MHZ
o
i
-10 -10
¥
20 20 \
a0 20 1
i T PP i Uiyt .
PR FRTRPET By RIS (TP T R
0
50
70
50
001 pts Spon 100.0 iz GF 7392 Griz 001 pts Spon 100.0 vz
— 222 000 — 222 000 I )
] G we ] D W
—
Spectrum B
Ref Level 20,00 d8m Offset 0.50 dB & RBW 300 kHz
A 6dE SWT  lims e VBW 300Kk Mode Swesp
o
@ P view
CHe] 525 dom|
2.4715000 Gz
10 oW 11.688311688 MHs]
"
o ,L\\‘
-10 w’v
20 \\
0
M B S 2N JoAana il s
001 pts Span 100.0 Mz
L JU ) [
Spectrum > Spectrum =
Ref Lovel 14,45 darm  Offset 0.50 08 & RBW 300 Tz Ref Level 15.03 dam  OFfset 0.50 08 = RBW 300 [z
att 30de SWT  llms e VBW 300KkH: Mode Swesp At SLde SWT  lims e VBW 300KH: Mode Swesp
o o
@ irkview @rrview
] va7 B o] 5:07 dom|
3 1 2.4110000 GHz| 10 T 2.4415000 GHZ|
I 7.492507493 M occBw 7.592407592 Mg
. o
F1y \
I T
|
2 \ 20
an Y 20
T Ll PORTA | 5 aahy’ ) SRR
ortahudst e A\ pd Tyt Ly e
0
0
70
a0
001 pts Span 100.0 vz | GF 744z ariz 001 pts Span 100.0 Mz
- ] |0 ] [ )
—
Spectrum ﬂgx
Ref Level 15,21 d8m  Offset 0.50 dB & RBW 300 kHz
At SLde SWT  lims e VBW 300kH: Mode Swesp
o
@ iPi view
] 510 dom|
10 - 2.4714000 GH]
T occBw 7.692307692 Miz|
!
Jul
- m =
001 pts Span 100.0 Mz
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7. Test chart

7.3 Unwanted(Spurious) emission strength (Rated voltage

2412MHz
30-2387MHz 30-2387MHz(Detail)

Spedirom | ®)

Ref Level 0,00 B Offset 0.50 06 = RBW 1 MHz
o At 24 47ms @ VBW 1MHz  Mode Sweep

TOF
(@ 1Pk View

M 2.6 dbm)|
2.38580 GH|

T IR omission

[tart 0.0 viviz o0 pis Stop 2,967 Griz
Start 50

I ] WRRRARAED We

2387-2400MHz 2387-2400MHz(Detail)

Spectum ) K2

Ref Level 0,00 GBm __ Offset 0.50 06 = RBW 1 MHz
At 24 1ms @ VBW 1MHz Mode Sweep

TOF
(@ 1Pk View
M 36,48 dbm)|
2.3999940 GHz|
-10
20
a0

:D W Y T ST T TP g omission

Start 2.387 GHz 1001 pts Stop 2.4 GHz
—

J [TEEE )

2483.5-2496.5MHz 2483.5-2496.5MHz(Detail)

Ref Level 0,00 GBm _ Offset 0.50 46 @ RBW 1 MHz
o At 24 s 1ms @ VBW 1MHz Mode Sweep

TOF
(@ 1Pk view

M1 ~44.27 dBm|
2.4848570 GHz

B P | \ omission

Start 2.4835 GHz 1001 pts Stop 2.4965 GHz.
J ey

2496.5-12750MHz 2496.5-12750MHz(Detail)

spectrum | [n?]

Ref Level 0,00 GBm _ Offset 0.50 06 = RBW 1 MHz
o att 20d8 SWT 30.8ms @ VBW 1MHz Mode Sweep

Tor
|

M 38,71 dbm)|
6.8955 GHz|

h /
TR TN g L . "
p— s g bl g 1 oo sy 0 omission

Stort 3.4965 Griz o0 pis Stop 12.75 Griz
SRR

J J [

11/35



2442MHz
30-2387MHz

30MHz-5135MHz(Detail)

S ] =

Ref Level 0,00 B Offset 0.50 06 = RBW 1 MHz

o At 20d8 SWT  47ms @ VBW 1MHz Mode Sweep
TOF

(@ 1Pk View

Tey]

Mot

[tart 0.0 viviz o0 pis Stop 2,967 Griz
Start 50

) [ )

omission

2387-2400MHz

2387-2400MHz(Detail)

Spectum ) Kz

Ref Level 0,00 Gm _ Offset 0.50 4B w RBW 1 MHz
o att 20dE SWT  1ms e VBW 1MHz Mode Sweep
TOF

(@ 1Pk View

M 43.50 dBm)|
2.3970190 GHz

YS! PR SRSON SN pReT) (5 P r—

Start 2.387 GHz 1001 pts Stop 2.4 GHz
s

JU S Foe wRAT

omission

2483.5-2496.5MHz

2483.5-2496.5MHz(Detail)

Srecrom ) ®
Ref Level 0,00 dém Offset 0.50 dB & RBW 1 MHz

o At 20dE SWT  1ms e VBW 1MHz Mode Sweep
TOF

(@ 1Pk view

M1 ~33.94 dbm|
2.4888310 GHz

3

TTRANTNETS Sepae

ekt bbb mrashathy, Al
S0

Start 2.4835 GHz 1001 pts

omission

2496.5-12750MHz

2496.5-12750MHz(Detail)

T ) (=

Ref Level 0,00 dém  Offset 0.50 8 = RBW 1 1Hz
o Att 20dE SWT 30.8ms @ VBW 1MHz Mode Sweep
TOF

(@ 1Pk view

[Tey] 9551 dom|
9165 GHZ|

74:‘ o) Sy “""""MW;I

TP TS SN Y SO P

(start 2,965 ariz o0 pis Stop 12.75 Griz
SRR

) L e

omission
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2472MHz
30-2387MHz 30MHz-5135MHz(Detail)

Spectrum ) @
Ref Lovel 0,00 ForOffset 0,50 9 & RBW 1Tz
tt 2008 W 47ms e VBW 1MH:  Mode Sweep

o At

(@ 1Pk View

[Tey] +5.63 dBm|
2.35050 GHZ|

i : R PR T sl omission

(Start 0.0 viriz To0i pis Stop 2,967 Griz |
Start 50 Y ETTALE

J [

2387-2400MHz 2387-2400MHz(Detail)

Shectum ¥ =
wat Lovel Oy TP o0 AT TV
w : s B ]

lo At

(@ 1Pk view

[TEy] 43.86 dBm]
2.3963310 GH|

e morpve e e s omission

Start 2.387 GHz 1001 pts Stop 2.4 GHz

— TR

2483.5-2496.5MHz 2483.5-2496.5MHz(Detail)

Specrm | &

Ref Lovel 0,00 GBm _ Offset 0.50 46 @ RBW 1 MHz
tt

o At 20de SWT 1ms @ VBW 1MHz Mode Sweep
(@ 1Pk view
[ITe] 3408 dom)|
2.4850650 GH|
-10
-20
-0
..... sttt d

bl 4 Lo bbbl )

: omission

60

70

a0

20

[Starizasas oz 1001 pts Stop 2.4965 Gz
L. ) Cnni e

2496.5-12750MHz 2496.5-12750MHz(Detail)

Spectrum ) @
Ref Lovel 0.00 G Offset 050 08 & RBW T
tt 2008 SWT 30.8ms @ VBW 1hH: Mode Sweep

o At

(@ 1Pk View

[OTE] 39.09 dbim|
9475 GH7|

R PR T
Abhaalils "

L STt LTI e T omission

[start 3.3965 Gz o0 pis Siop 1775 Griz
L

)j W e
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Ch.1: 2412MHz

7. Test chart

7.4 RF output power tolerance (Rated voltage)

Ch.7: 2442MHz

Spectrum | Ce Spectrum =
Ref Level 9.71 dBm _ Offset 0.50 db & RBW 30 kHz Ref Level 9.71 dBm _ Offset 0.50 db & RBW 30 kHz
25d8 SWT 1.1ms @ VBW 300 kHz Mode Sweep 25d8 SWT  1.1ms @ VBW 300 kHz Mode Sweep
SGL Count 100/100 TDF SGL Count 100/100 TDF.
(@ 1Rm AvgPwr (@ 1”Rm AvgPwr
M1 5,57 dBm| M1 ~10.04 dBm|
2.41147000 GHz y 2.44135000 GHz
M M1
Y — -10 X T—
(P S A ] | I— FTRE i
Lot \ //‘ \ - e // IR S
\ “ 0 AR
g
-3
7
h .
Y 50
-60
70
-80
CF 2.41106 GHz 1001 pts Span 10.0 MHz CF 2.441 GHz 1001 pts Span 10.0 Mz
Channel Power Channel Power |}
Bandwidth 1.00 MHz Power 3.49 dBm Tx Total 3.49 dBm Bandwidth 1.00 MHz Power 4.10 dBm Tx Total 4.10 dBm
| — — —
Ready ) 7 Ready AN 7
Spectrum Lo Spectrum -
Ref Level 9.71 dBm _ Offset 0.50 db & RBW 30 kHz Ref Level 16.53 dBm _ Offset 0.50 dB & RBW 1 MHz
SWT 1.1ms & VBW 300 kHz Mode Sweep Att 36 dB @ SWT 35ms @ VBW 1 MHz
SGL Count 100/100 TOF TRG:VID TDF
@ 1IRm AvgPwr @ 1Pk View
M1 ~11.03 dbm)| T SETEY]
2.47300000 GHz 104 " L
M1
f S A
R |7 R -10 di
204
3 23.46
e -30 d
-40 di
sod
60d
704
80d
CF 2.412 GHz 10001 pts 3.5ms/
CF 2.47298 GHz 1001 pts Span 10.0 MHz Marker
Channel Power | Type | Ref | Trc | X-value | v-value | Function | Function Result |
. M1 1 8.706 ms 6.29 dBm
Bandwidth 1.00 MHz Power 4.04 dBm Tx Total 4.04 dBm Y R R 05 e e
i ) Ready T TR ) 7 p2| M1l 1 8.7025 ms 0.08 dB
J WD W
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7. Test chart

7.5 Secondary emitted radio wave strength (Rated voltage)

Ch.1: 2412MHz
30-1000MHz

1-10GHz

Spectrum # o= Spectrum 2
Ref Level -20.00 deém Offset 0.50 dB @ RBW 100 kHz Ref Level -20.00 d8m  Offset 0.50 dé & RBW 1 MHz
fo At 0de SWT 9.7ms @ VBW 100kHz Mode Sweep b Att 0de  SWT 27 ms @ VBW 1MHz Mode Sweep
TDF TDF
@ 1Pk View @ 1Pk View
M1 74.82 dBm)| CETEY] 58.45 dBm)|
750.470 MHz 6.93860 GHz
-30
-40
-50
M1
60 di s0d v o hA
sttt * M
o b g Pguar ALty
70d - bl i T P R
ok b kil Pl s bbb ik akah b it g
-90
-100 -100
-110 -110
Start 30.0 MHz 1001 pts Stop 1.0 GHz Start 1.0 GHz 1001 pts Stop 10.0 GHz
—_— — — —
)i ) [TTTTT ] I J WD e
Spectrum =
Ref Level -20.00 dém _ Offset 0.50 dB = RBW 1 MHz
= Att 0dB  SWT 83ms ® VBW 1MHZ Mode Sweep
TDF
@ 1Pk View
mi[1] 3.52 dBm|
10 GHz]
-30
-40
-50
60 di .
i ety PP A ;b ALY - T L) ‘,W
Jowrtl Ll gp o i s
-80
-90
-100
-110
Start 10.0 GHz 1001 pts
[ > — ]
Spectrum - Spectrum k-
Ref Level -20.00 deém Offset 0.50 dB & RBW 100 kHz Ref Level -20.00 dém Offset 0.50 dB & RBW 1 MHz
fo At 0de SWT 9.7ms @ VBW 100 kHz _Mode Sweep jo Att 0de SWT 27 ms @ VBW 1MHz Mode Sweep
TDF TDF
@ 1Pk View @ 1Pk View
GEIE] 74.59 dBm)| CETEY] 58.42 dBm|
750.470 MHz 6.96550 GHz
-30 -30
40 -40
-50 di -50
60 d -60 d &
et FAATY
S
- bl pgrefpaue o W“‘*}‘r*l"‘ e o
-70d ™I
) b bl IO ST RPN MERUNY X TR Moo
- ik " ) i
-90 -90
-100 -100
-110 -110.di
Start 30.0 MHz 1001 pts Stop 1.0 GHz. Start 1.0 GHz 1001 pts Stop 10.0 GHz
S ane oy 20 — 3 =
)i J D )il J 0 e
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10-12.75GHz

Spectrum

=

Ref Level -20.00 dém
fo att 0dB  SWT

Offset 0.50 d8 @ RBW 1 MHz
8.3ms @ VBW 1 MHz

Mode Sweep

(@ 1Pk View

Mi[1]

63.08 dBm)|
12.63320 GHz|

flviyy

A g f

g P o

-100

-110

Start 10.0 GHz
S

1001 pts

Stop 12.75 GHz

il

Ch.13: 2472MHz
30-1000MHz

Spectrum

=)

Ref Level -20.00 dém
fo att 0dB  SWT

Offset 0.50 d& @ RBW 100 kHz
9.7 ms @ VBW 100 kHz

Mode Sweep

(@ 1Pk View

Mi[1]

75.03 dBm)|
888.080 MHz|

60 di

70 di

e IRTRRRT A ATE

il Lo

-100

-110

Start 30.0 MHz
e

1001 pts

Stop 1.0 GHz

]Y

=)

Offset 0.50 dB @ RBW 1 MHz
SWT 27 ms @ VBW 1MHz

Mode Sweep

Mi[1]

58.61 dBm|
6.90260 GHz|

1.

A

TR
i

R Aoy

LT e S

1001 pts

Stop 10.0 GHz

10-12.75GHz

Spectrum #

=)

Ref Level -20.00 dBm

Offset 0.50 dB @ RBW 1 MHz

SWT

8.3 ms @ VBW 1 MHz

Mode Sweep

(@ 1Pk View

Mi[1]

63.20 dBm)|
10.63870 GHz|

60 di M1

L O

me% W

T A p—"

PR VL P,

-100

-110

Start 10.0 GHz
S

1001 pts
b

Stop 12.75 GHz

L I
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3. Test results (Rated voltage)

S/N : N/A
Date of test 2020-07-15 2020-07-20
Environment of test room Temperature O °C 20 °C
Humidity 49 % 50 %
Test category IEEE802.11g/1-13ch/ANT1
Peak Antenna Gain -0.35 dBi
Declaration Output Power 2.000 mW/MHz
Declaration Output Power 3.01 dBm/MHz
E.LR.P. 2.66 dBm/MHz
Input Power Voltage 3.80 VvDC
Test category IEEE802.11g/1-13ch/ANT1
Tested Circuit Insertion Loss 0 dB :
Measurement of plots are included Loss value.
@@ANE 1.4189 ms
(1sec or less)
Transmission
Time OFF TIME 0.112 ms
(0.1sec or more)
Ratio 0.9268 %
Packet Type (Mode) Not Applicable mode
Transmit Speed Not Applicable MHz

Using TDF and offset function in Spectrum Analyzer.

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

Test category :

2.4GHz Band Low-Power Data Communication System (IEEE802.11g/1-13ch/ANT1)

The reason why the
tests are performed

only at rated
voltage :

%. Please refer to "Regulator performance test result_ PPM43" file.

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 2412 2442 2472 Result Limit Note
Channel Number Ch. il 7 13 - -
Frequency Measurements MHz 2411.973100 | 2441.971900 |2471.970900 - -
Frequency Tolerance ppm -11.15257 -11.50696 -11.77184 PASS | .50x10°(50ppm)
Occupied Bandwidth MHz 16.88 16.78 16.88 PASS |26MHz or below
RF Output Power mW/MHz 1.435473 1.790585 1.887970 PASS 10mW/MHz or below
RF Output Power Tolerance % -28.2263 -10.4707 -5.6015 +20 to -80%
uW/MHz 0.147231 0.030549 0.036224 PASS | 25uW/MHz or below
30 to 2387MHz
MHz 2385.800 2301.100 2317.500 | -
Unwapted 2387 to 2400MHz uW/MHz 8.974288 0.106660 0.040832 PASS | 250W/MHz or below
(gplf”",us) MHz 2399.994 | 2399578 | 2388370 | -
s't“'ss'°” UW/MHz | 0.034514 | 0.050933 | 20.989399 | PASS [25uWMHzorbeiow
rength | 2483.5 to 2496.5MHz
(1-13ch) MHz 2493065 | 2484.779 | 2483844 | -
uW/MHz 0.116145 0.145546 0.382825 PASS | 25uW/MHz or below
2496.5 to 12750MHz
MHz 6578.500 6906.500 2501.500 | -
nW 0.037931 0.032285 0.037931 PASS |4nW or below
30 to 1000MHz
Secondary MHz 149.680 750.470 750470 | -—
i W 1.399587 1.250259 1.592209 20nW or bel
Emnted 1000 to 10000MHz n PASS nW or below|
Radio Wave MHz 6965.500 6686.800 6911.600 | -----
Strength nW 0442588 | 0495450 | 0487528 | PASS |20nW or below
10000 to 12750MHz
MHz 10611.300 12303.600 11158.000 | --—---
Interference Prevention Function Good PASS
Transmitting antenna absolute gain -] - =]
Angular width of the main radiation of the transmitting antenna -] mmee- =1

*1 Measurement only if the E.LR.P. exceeds 12.14dBm/MHz
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/. Test chart
7.1 Frequency tolerance (Rated voltage)

Ch.1: 2412MHz Ch.7: 2442MHz

Ref Level 25.38 dem Offset 0.50 dB RBW 2 kHz Ref Level 24.23 dém Offset 0.50 dB RBW 2 kHz
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Ch.1: 2412MHz

7. Test chart

7.2 Occupied bandwidth (Rated voltage)

Occupied bandwidth

Ch.7: 2442MHz

Spectrum v Spectrum =
Ref Level 12.76 dém  Offset 0.50 dB @ RBW 300 kHz Ref Level 14.87 dBm _ Offset 0.50 db & RBW 300 kHz
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7. Test chart

7.3 Unwanted(Spurious) emission strength (Rated voltage

2412MHz
30-2387MHz

30-2387MHz(Detail)
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2442MHz
30-2387MHz

30MHz-5135MHz(Detail)

Spectrum
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2472MHz
30-2387MHz

30MHz-5135MHz(Detail)
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7. Test chart

7.4 RF output power tolerance (Rated voltage)

Ch.1: 2412MHz

Ch.7: 2442MHz

o =)
Spectrum &3
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7. Test chart

7.5 Secondary emitted radio wave strength (Rated voltage)

Ch.1: 2412MHz
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Spectrum

<

Ref Level -20.00 dBm
fo att
TDF

Offset 0.50 d& e RBW 100 kHz

SWT  9.7ms @ VBW 100 kHz Mode Sweep

Spectrum

=

Ref Level -20.00 dBm  Offset 0.50 dB & RBW 1 MHz

SWT 27 ms @ VBW 1MHz

(@ 1Pk View

M1[1]

Mode Sweep

74.21 dBm)|

149.680 MHZ

mi[1]

58.54 dBm)|
6.96550 GHz|

60 di

70 d +

T !

tsodbbibbusnlglind otk

bt hodsnsl

RS

Wwwwf

L T

BT L)

-100

-110

Start 30.0 MHz 1001 pts
S e —

Stop 1.0 GHz

1

Hz

1001 pts

Stop 10.0 GHz

10-12.75GHz

Spectrum

<

Ref Level -20.00 dBm
fo att
TOF

Offset 0.50 B @ RBW 1 MHz

SWT 8.3ms e VBW 1MHz Made Sweep

(@ 1Pk View

CETEY]

63.54 dBm)|
10.61130 GHz|

")“TMWM L T VY VIO PPV TSN

LA LN VIR

-100 df

-110

Start 10.0 GHz 1001 pts
P

1

Stop 12.75 GHz
—

Ch.7: 2442MHz
30-1000MHz

1-10GHz

Spectrum .2
P i Spectrum o
Ref Level -20.00 d8m  Offset 0.50 dB & RBW 100 kHz £ | 5 ™
st SWT  9.7ms @ VBW 100 kHz Mode Swesp Ref Level -20.00 dBm  Offset 0.50 d& @ RBW 1 MHz
e Att SWT  27ms @ VBW 1MHz Mode Sweep
@ 1Pk View .Tlei -
ow
M1[1] 74.91 dBm| -
750.470 MHz| mMi[1] 59.03 dPr\\
. 6.68680 GH2
-30
-40
-40
-S0
-50
e ¥ it
o - I L
P
" At Ay S
70 = . T VAT s
| ORI benghutdhl gt \\Th Lwruhadog g b gin
e -80
-90
-90
-100 di
-100 d
-110
-110
Start 30.0 MHz 1001 pts Stop 1.0 GHz
jri—— Start 1.0 GHz 1001 pts Stop 10.0 GHz
1 " )i ]

24/35




10-12.75GHz
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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 2020-07-15 2020-07-20
Environment of test room Temperature O °C 20 °C
Humidity 49 % 50 %
Test category IEEE802.11n20/1-13ch/ANT1
Peak Antenna Gain -0.35 dBi
Declaration Output Power 1.700 mW/MHz
Declaration Output Power 230 dBm/MHz
E.LR.P. 1.96 dBm/MHz
Input Power Voltage 3.80 VvDC
Test category IEEE802.11n20/1-13ch/ANT1
Tested Circuit Insertion Loss 0 dB :
Measurement of plots are included Loss value.
@@ANE 1.3278 ms
(1sec or less)
Transmission
Time OFF TIME 0.112 ms
(0.1sec or more)
Ratio 0.9225 %
Packet Type (Mode) Not Applicable mode
Transmit Speed Not Applicable MHz

Test category :

2.4GHz Band Low-Power Data Communication System (IEEE802.11n20/1-13ch/ANT1)

The reason why the
tests are performed

only at rated
voltage :

%. Please refer to "Regulator performance test result_ PPM43" file.

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 2412 2442 2472 Result Limit Note
Channel Number Ch. il 7 13 - -
Frequency Measurements MHz 2411.972700 | 2441.971700 | 2471.970900 - -
Frequency Tolerance ppm -11.31841 -11.58886 -11.77184 PASS | .50x10°(50ppm)
Occupied Bandwidth MHz 17.88 17.88 17.98 PASS |26MHz or below
RF Output Power mW/MHz 1.342916 1.618262 1.588725 PASS 10mW/MHz or below
RF Output Power Tolerance % -21.0049 -4.8081 -6.5456 +20 to -80%
uW/MHz 0.073451 0.029376 0.027040 PASS | 25uW/MHz or below
30 to 2387MHz
MHz 2385.800 1750.100 2258.700 | -
Unwapted 2387 to 2400MHz uW/MHz 15.523870 0.095940 0.042855 PASS | 250W/MHz or below
(gplf”",us) MHz 2399.604 | 2399617 | 2399214 | -—
e UW/MHz | 0.036983 | 0.046774 | 23.280913 | PASS [25uWMHzorbeiow
Strength [ 2483.5 to 2496.5MHz
(1-13ch) MHz 2494078 | 2484.195 | 2483987 | --—-
uW/MHz 0.115611 0.127644 0.332660 PASS | 25uW/MHz or below
2496.5 to 12750MHz
MHz 6967.500 6998.500 2501.500 | -
nW 0.035075 0.034914 0.036058 PASS |4nW or below
30 to 1000MHz
Secondary MHz 149.680 149.680 600.270 | -—
i W 1.288250 1.342765 1.282331 20nW or bel
Emnted 1000 to 10000MHz n PASS nW or below|
Radio Wave MHz 6983.500 6965.500 6507.000 | -----
Strength nW 0538270 | 0494311 | 0537032 | PASS |20nW or below
10000 to 12750MHz
MHz 12704.700 11045.300 12265.100 | --—---
Interference Prevention Function Good PASS
Transmitting antenna absolute gain -] - =]
Angular width of the main radiation of the transmitting antenna -] mmee- =1

*1 Measurement only if the E.LR.P. exceeds 12.14dBm/MHz
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Ch.1: 2412MHz

/. Test chart
7.1 Frequency tolerance (Rated voltage)

Ch.7: 2442MHz
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7. Test chart

7.2 Occupied bandwidth / Spread bandwidth (Rated voltage)

Ch.1: 2412MHz
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7. Test chart

7.3 Unwanted(Spurious) emission strength (Rated voltage
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Ch.1: 2412MHz

7. Test chart

7.4 RF output power tolerance (Rated voltage)

Ch.7: 2442MHz
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7.5 Secondary emitted radio wave strength (Rated voltage)

7. Test chart

Ch.1: 2412MHz
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6. Laboratory description

1. Location
Name: KCTL Inc.

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 OATS 3m OATS 10m | OATS 30m | Chamber 3m |Chamber 10m| Expiry Date
8035A-2 No No No Yes Yes 2021-02-21
4) KOLAS
Registration number Expiration date
KT231 2020-09-13
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