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1. Client

> Name : WIZnet Co., Ltd

o Address : 5F Humax Village, 216 Hwangsaeul-ro, Bundang-Gu, Seongnam-si, Gyeonggi-

Do, South Korea

> Date of Receipt : 2020-09-24

2. Manufacturer

- Name : WIZnet Co., Ltd

> Address : 5F Humax Village, 216 Hwangsaeul-ro, Bundang-Gu, Seongnam-si, Gyeonggi-

o 0 kW

\l

Do, South Korea
Use of Report : For FCC Certification
Test Sample /7 Model: WizFi320 / WizFi320-PA
Date of Test : 2021-05-28 to 2021-06-07
Test Standard(method) used : FCC 47 CFR part 15 subpart C 15.247
ANSI C63.10-2013
. Testing Environment: Temp.: (23 £ 1) °C, Humidity: (48 £ 5) % R.H.

8. Test Results : Compliance

The results shown in this test report refer only to the sample(s) tested unless otherwise
stated. This Test Report cannot be reproduced, except in full.

Affirmation

Tested by

Gwanyong Kim: ($i ure)

Technical Manager
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1. General Product Description

1.1 Client Information

Company

W1iZnet Co., Ltd

Contact Point

5F Humax Village, 216 Hwangsaeul-ro, Bundang-Gu, Seongn
Gyeonggi-Do, South Korea

am-si,

Contact Person

Name : Lucid Minsu Jeun
E-mail : main8096@wiznet.co.kr
Tel : +82-31-8023-5678

1.2 Product Information

FCC ID 2AKKW-WIZFI320
Product Description WizFi320
Basic Model name WizFi320-PA

Variant Model name

WizFi320-CON has a different antenna type from the basic model.

» WizFi320-PA : PCB Antenna
» WizFi320-CON : Dipole Antenna

Operating Frequency

2402 MHz - 2 480 MHz

RF Output Power

GFSK : 5.57 dBm (3.60 mW) - Peak Conducted
/4 DQPSK : 7.72 dBm (5.92 mW) - Peak Conducted
8-DPSK : 8.16 dBm (6.55 mW) - Peak Conducted

Antenna type

» WizFi320-PA : PCB Antenna
» WizFi320-CON : Dipole Antenna

Antenna gain

» WizFi320-PA : 3.28 dBi
» WizFi320-CON : 3.0 dBi

Number of channels

79

Channel Spacing

1 MHz

Type of Modulation

GFSK(1 Mbps), /4 DQPSK(2 Mbps), 8-DPSK(3 Mbps)

Power Source

DC3.3V

Test Software(Version)

ESP RF TEST TOOL(Version 2.5)

RF Power setting in Test SW

Power Setting “6”

1.3 Peripheral Devices

Device Manufacturer Model No. Serial No.
Note Computer HP 15-bs563TU CND7253R6P
AC/DC Adapter HP HSTNN_LA40 7628011101
QF-QP15-03 R102 Rev.0
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2. Facility and Accreditations

2.1 Test Facility

The measurement facility is located at (Ho-dong), 113, Yejik-ro, Cheoin-gu, Yongin-si,

Gyeonggi-do, Korea.

2.2 Laboratory Accreditations and Listings

Country Agency Registration Number
USA FCC 805871
CANADA ISED 8737A-2
KOREA NRRA KR0025

2.3 Calibration Details of Equipment Used for Measurement

Test equipment and test accessories are calibrated on regular basis. The maximum time
between calibrations is one year or what is recommended by the manufacturer, whichever is
less. All test equipment calibrations are traceable to the Korea Research Institute of Standards
and Science (KRISS), therefore, all test data recorded in this report is traceable to KRISS.
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3. Test Specifications

3.1 Standards

. . . Status Test
Section in FCC Requirement(s) (Note 1) Condition
15.247(a) Carrier Frequency Separation C
15.247(a) Number of Hopping Frequencies C
15.247(a) 20 dB Bandwidth C

Conducted
15.247(a) Time of occupancy (Dwell Time) C
15.247(b) Maximum peak conducted output power C
15.247(d) Unwanted emission Cc
15.209 Transmitter emission C Radiated
15.207(a) AC Conducted Emission C Line
) Conducted

Note 1: C=Complies NC=Not Complies NT=Not Tested NA=Not Applicable

Note 2: The data in this test report are traceable to the national or international standards.

Note 3: The sample was tested according to the following specification: FCC Part 15.247, ANSI C63.10-2013

Note 4: The tests were performed according to the method of measurements prescribed in KDB No.558074, ANSI
C63.10-2013

Note 5: This device is frequency hopping system(FHS), and complies frequency hopping system requirement.

3.2 Mode of operation during the test

The EUT is operated in a manner representative of the typical of the equipments.

During at testing, system components were manipulated within the confines of typical usage to

maximize each emission. All modulation modes were tests.
The results are only attached worst cases.

Test Frequency

Lowest channel Middle channel Highest channel
2 402 MHz 2 441 MHz 2 480 MHz
Test mode
. Duty Cycle

Modulation Packet type Data rate Duty Cycle Factor
GFSK DH5 1 Mbps 76.39 % 1.17 dB
/4 DQPSK 2-DH5 2 Mbps 77.04 % 1.13dB
8-DPSK 3-DH5 3 Mbps 77.04 % 1.13dB
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3.3 Maximum Measurement Uncertainty

The value of the measurement uncertainty for the measurement of each parameter.
Coverage factor k = 2, Confidence levels of 95 %

Description Uncertainty
Conducted RF Output Power 1.5 dB (C.L. : Approx. 95 %, k = 2)
Occupied Bandwidth 0.1 MHz (C.L. : Approx. 95 %, k = 2)
Unwanted Emission(conducted) 3.0 dB (C.L. : Approx. 95 %, k = 2)
Radiated Emissions (f < 30 MHz) 1.5dB (C.L. : Approx. 95 %, k = 2)
Radiated Emissions (f < 1 GHz) 4.66 dB (C.L. : Approx. 95 %, k = 2)
Radiated Emissions (f > 1 GHz) 4.76 dB (C.L. : Approx. 95 %, k = 2)
AC Conducted Emission 1.96 dBpV (C.L. : Approx. 95 %, k = 2)
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4. Technical Characteristic Test

4.1 Carrier Frequency Separation
Test Procedures

ANSI C63.10-2013 7.8.2

The carrier frequency separation was measured with a spectrum analyzer connected to
the antenna terminal, while EUT has its hopping function enabled.

After the trace being stable, the reading value between the peaks of the adjacent
channels using the marker-delta function was recorded as the measurement results.

The spectrum analyzer is set to :

a) Span = 5 MHz (wide enough to capture the peaks of two adjacent channels)

b) RBW = 30 kHz (Start with the RBW set to approximately 30 % of the channel spacing;
adjust as necessary to best identify the center of each individual channel)

c) VBW = 30 kHz (= RBW) d) Sweep = auto
e) Detector function = peak f) Trace = max hold
EUT Spectrum Analyzer
Coax cable

Figure 1 : Measurement setup for the carrier frequency separation

Limit
FHSS operating in the band 2400-2483.5 MHz may have hopping channel carrier frequencies
that are separated by 25 kHz or two thirds of the -20 dB bandwidth of the hopping channel,

whichever is greater.

Test Results

Test mode : GFSK

Adjacent Hopping Two-third of 20 dB Minimum
Channel Channel Separation bandwidth Bandwidth Result
[kHZ] [kHZ] [kHZ]
Middle 995 625 25 Complies

Test mode : 8-DPSK

Adjacent Hopping Two-third of 20 dB Minimum
Channel Channel Separation bandwidth Bandwidth Result
[kHZ] [kHZ] [kHZ]
Middle 980 873 25 Complies

See next pages for actual measured spectrum plots.
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Test mode : GFSK

Agilent Spectrum Analyzer - Swept SA

L RF S0Q  AC SEMSE:IMT| ALIGNAUTD 04:38:56PMIUNDS, 2021 [ - |
Warker 2 A 995.000000 kHz | i Avg Type: Log-Pwr TRACE 3456 Marker
PNO: Wide (0 1rig:Free Run AvglHold:»100/100 TvPE "F\“‘IP e
IFGain:Low #Atten: 30 dB Ext Gain: -1.65 dB DET Select Marker
AMKr2 995 kHz 2"
{09/ Ref 20.00 dBm -0.927 dB
oo Normal
0.0o0
Delt
-10.0
=200
Fixed
-30.0
400 o
-50.0
-B0.0 Properties»
-70.0
More
Center 2.441000 GHz Span 5.000 MHz 1of2
#Res BW 30 kHz #VBW 30 kHz Sweep 6.73 ms (1001 pts)
IMSG STATUS
Test mode : 8-DPSK

Agilent Spectrum Analyzer - Swept SA
S0Q  AC

SEMSE:INT|

ALIGNAUTD 05:00:09 PM Jun 05, 2021

[Marker 2 A 980.000000 kHz

PNO: Wide o 1+ig: Free Run
IFGain:Low #Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold:> 1001100

TRACE 2456
TYPE | it o'l

Marker

DET|F FFFPFF

AMkr2 980 kHz

Ext Gain: -1.65 dB

Select Marker’

2
10deidiv__Ref 20.00 dBm 1.217 dB
og
00 Normal
o.oo > |,
Delt
-100
-200
Fixed
=300
-400 offl
-A00
600 Properties»
700
More
Center 2.441000 GHz Span 5.000 MHz 1of2
#Res BW 30 kHz #VBW 30 kHz Sweep 6.73 ms (1001 pts)
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4.2 Number of Hopping Frequencies
Test Procedures

ANSI C63.10-2013 7.8.3

The number of hopping frequencies was measured with a spectrum analyzer connected
to the antenna terminal, while EUT had its hopping function enabled.

The spectrum analyzer is set to :

a) Frequency range 1: Start = 2 390.0 MHz, Stop = 2 439.5 MHz
2: Start = 2 439.5 MHz, Stop = 2 489.5 MHz

b) RBW = 300 kHz (To identify clearly the individual channels, set the RBW to less than
30% of the channel spacing or the 20 dB bandwidth, whichever is smaller)

c) VBW = 300 kHz (= RBW) d) Sweep = auto

e) Detector function = peak f) Trace = max hold
EUT Spectrum Analyzer

Limit

FHSs operating in the band 2400-2483.5 MHz shall use at least 15 hopping channels.

Test Results

Test mode : GFSK
Total number of Hopping Channels Result

79 Complies

Test mode : 8-DPSK
Total number of Hopping Channels Result

79 Complies

See next pages for actual measured spectrum plots.
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Agilent Spectrum Analyzer - Swept SA

Test Mode

: GFSK

RF S0Q  AC

ALIGNAUTOD 04:39:18 PM Jun 05, 2021

L
Marker 1 A 37.026000000 MHz

PNO: Fast (0 1hig: Free Run

Avy Type: Log-Pwr TRACE 3456

Marker

Avg|Hold:>100{100 TYPE|M
IFGainiLow — #Atten: 30 dB Ext Gain: -1.65 dB et PPRPRL gelect Marker,
AMKr1 37.026 0 MHz 1
{0 gBici__Ref 20.00 dBm 0.471 dB
00 Normal
v
X '
0.0o0
Delt
-10.0
-200
Fixed
-300
-40.0 ofl
-50.0
-800 Properties»
-70.0
More
Start 2.39000 GHz Stop 2.43950 GHz 1of2
#Res BW 300 kHz #/BW 300 kHz Sweep 1.00 ms (1001 pts)
IMSG STATUS

RL RF SoQ  AC SEMSE:INT| ALIGHAUTO 04:39:40 PM Jun 05, 2021 Mark
Marker 2 A 40.000000000 MHz | Avg Type: Log-Pur G EERET arker
PHO: Fast 50 Trig: Free Run Avg|Ho_Id:>100f100 TVPE g’lw&#ﬁ
IFGain:Low #Atten: 30 dB Ext Gain: -1.66 dB DET Select Marker
AMKr2 40.00 MHz 2"
{0 gaiciv__Ref 20.00 dBm -0.054 dB
00 D Normal
0.0o
Delt
-10.0
-200
Fixed
-30.0
-40.0 off
-50.0
0.0 Properties»
-70.0
More,
Start 2.43950 GHz Stop 2.43950 GHz 1of2
#Res BW 300 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
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Agilent Spectrum Analyzer - Swept SA

Test Mode : 8-DPSK

RF S0Q  AC

ALIGNAUTOD 05:00:36 PM Jun 05, 2021

L
Marker 1 A 37.075500000 MHz

PNO: Fast (0 1hig: Free Run

Avy Type: Log-Pwr TRACE 3456

Marker

Avg|Hold:>100{100 TYPE|M
IFGainiLow — #Atten: 30 dB Ext Gain: -1.65 dB et PPRPRL gelect Marker,
AMEKr1 37.075 5§ MHz 1
{0 gBici__Ref 20.00 dBm 0.991 dB
00 Normal
y 9
pi
0.0o0
Delt
-10.0
-200
Fixed
-300
-40.0 ofl
-50.0
-800 Properties»
-70.0
More
Start 2.39000 GHz Stop 2.43950 GHz 1of2
#Res BW 300 kHz #/BW 300 kHz Sweep 1.00 ms (1001 pts)
IMSG STATUS

RL RF SoQ  AC SEMSE:INT| ALIGHAUTO 05:01:00 PM Jun 05, 2021 Mark
Marker 1 A 40.000000000 MHz | Avg Type: Log-Pur G EERET arker
PHO: Fast 50 Trig: Free Run Avg|Ho_Id:>100f100 TVPE g’lw&#ﬁ
IFGain:Low #Atten: 30 dB Ext Gain: -1.66 dB DET Select Marker
AMkr1 40.00 MHz e
{0 gaiciv__Ref 20.00 dBm 1.176 dB
00 ’. Normal
0.0o <
Delt
-10.0
-200
Fixed
-30.0
-40.0 off
-50.0
0.0 Properties»
-70.0
More,
Start 2.43950 GHz Stop 2.43950 GHz 1of2
#Res BW 300 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
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4.3 20 dB bandwidth & 99 % Bandwidth

Test Procedures
ANSI C63.10-2013 6.9.2

Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 20 dB relative to the maximum level measured in the fundamental emission.

ANSI C63.10-2013 6.9.3

The occupied bandwidth is the frequency bandwidth such that, below its lower and above its
upper frequency limits, the mean powers are each equal to 0.5 % of the total mean power of
the given emission.

Use the 99 % power bandwidth function of the instrument and report the measured
bandwidth.

The spectrum analyzer is set to :
Center frequency = the highest, middle and the lowest channels

a) Span = 3 MHz (between 2 times and 5 times the OBW)

b) RBW = 30 kHz (1 % to 5 % of the OBW)

c) VBW = 100 kHz (approximately 3 times RBW)

d) Sweep = auto e) Detector function = peak
f) Trace = max hold

EUT Spectrum Analyzer

Limit

Limit : N/A

QF-QP15-03 R102 Rev.0
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Test Results

Test mode : GFSK

Frequenc 2D el A
Channel [I(\q/IHz] y Bandwidth Bandwidth Result
[MHZ] [MHZ]
Lowest 2 402 0.939 0.826 Complies
Middle 2 441 0.938 0.827 Complies
Highest 2 480 0.939 0.826 Complies
Test mode : 8-DPSK
Frequenc 20 Elz ) 0
Channel [I(\q/IHz] Y Bandwidth Bandwidth Result
[MHZ] [MHZ]
Lowest 2402 1.309 1.179 Complies
Middle 2 441 1.309 1.179 Complies
Highest 2 480 1.310 1.180 Complies

See next pages for actual measured spectrum plots.
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20 dB bandwidth & 99 26 Bandwidth - GFSK

Agilent Spectrum Analyzer - Occupied BW

Lowest channel

RL RF SO AC SEMSE:IMT ALIGH 8UTO 03:59:22 PM Jun 05, 2021
[Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
—— Ttig: Free Run Avg|Hold: 10410
H#IFGain:L ow #Atten: 34 dB Ext Gain: -1.65 dB Radio Device: BTS
10 dBidiv Ref 24.00 dBm
Log
140 Center Freq(|
100 2.402000000 GHz
-6.00
-16.0
-26.0
-36.0
-46.0
-56.0
o CF Step
300.000 kHz
Center 2.402 GHz Span 3 MHz |auto Man
#Res BW 30 kHz #/BW 91 kHz Sweep 3.2ms
Occupied Bandwidth Total Power 11.9 dBm Freq Offset
0 Hz
826.07 kHz
Transmit Freq Error -2.981 kHz OBW Power 99.00 %
x dB Bandwidth 938.6 kHz x dB -20.00 dB
IMSG STATUS

Middle channel

Agilent Spectrum Analyzer - Occupied BW

RL RF SO&  AC SEMSE:INT ALIGH AUTO 04:02:00 PM Jun 05, 2021
[Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: Nene Frequency
—— Trig:Free Run Avg|Hoeld: 10110
#IFGain:L ow #Atten: 34 dB Ext Gain: -1.65 dB Radio Device: BTS
10 dBidiv Ref 24.00 dBm
Log
1410 Center Freq||
i 2.441000000 GHz
-6.00
-16.0
-26.0
-36.0
-46.0
-56.0
o CF Step
300.000 kHz
Center 2.441 GHz Span 3 MHz |auto Man
#Res BW 30 kHz #VBW 91 kHz Sweep 3.2ms
Occupied Bandwidth Total Power 12.2 dBm Freq Offset
OH
826.55 kHz §
Transmit Freq Error -2.613 kHz OBW Power 99.00 %
x dB Bandwidth 938.1 kHz x dB -20.00 dB
IMSG STATUS

QF-QP15-03

R102 Rev.0



TK

CTK Co., Ltd.

(Ho-dong), 113, Yejik-ro, Cheoin-gu,
Yongin-si, Gyeonggi-do, Korea

Tel: +82-31-339-9970
Fax: +82-31-624-9501

CTKCoLid.

Report No.:

CTK-2021-02085
Page (16) / (83) Pages

Agilent Spectrum Analyzer - Occupied BW

Highest channel

S0Q  AC

SEMSE:INT

ALIGNAUTO 04:35:48 PM Jun 03, 2021

Center Freq 2.480000000 GHz

]

10 dBidiv

#IFGain:Low

Ref 24.00 dBm

‘ Center Freq: 2.450000000 GHz
—— Trig: Free Run
#Atten: 34 dB

Avg|Hold: 10110
Ext Gain: -1.65 dB

Radio Std: None Frequency

Radio Device: BTS

Log
14.0

4.00

Center Freq
2.480000000 GHz,

-6.00

-16.0

=260

-36.0

-45.0

-56.0

-66.0

CF Step
300.000 kHz,

Center 2.48 GHz
#Res BW 30 kHz
Occupied Bandwidth
825.72 kHz
-822 Hz
939.0 kHz

Transmit Freq Error
x dB Bandwidth

#/BW 91 kHz

Total Power

OBW Power
x dB

Span 3 MHz

>

uto Man

Sweep 3.2 ms

12.2 dBm Freq Offset

0Hz

99.00 %
-20.00 dB

STATUS
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20 dB bandwidth & 99 2% Bandwidth - 8-DPSK

Lowest channel

Agilent Spectrum Analyzer - Occupied BW

ALIGN AUTO 04:44:45 PM Jun 05, 2021

Radio 5td: Nene

S0 AC

2000000 GHz

#IFGain:Low

| Center Freq: 2.402000000 GHz
—— Ttig: Free Run Avg|Hold: 10410
#Atten: 34 dB Ext Gain: -1.65 dB

RL RF
[Center Freq 2.40

[

10 dBidiv

Radio Device: BTS

Ref 24.00 dBm

Frequency

Log
140

4.00

Center Freq
2.402000000 GHz

&.00

-16.0

-26.0

-36.0

-46.0

-56.0

-BE.0

Center 2.402 GHz Span 3 MHz

Auto

CF Step
300.000 kHz,
Man

#/BW 91kHz Sweep 3.2ms

#Res BW 30 kHz
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Highest channel

Agilent Spectrum Analyzer - Occupied BW
RL RF S0Q  AC SEMSE:INT) ALIGNAUTD 04:56:07 PM Jun 05, 2021

Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— Trig: Free Run Avg|Hold: 10110
#IFGain:Low #Atten: 34 dB Ext Gain: -1.65 dB Radio Device: BTS

10 dBidiv Ref 24.00 dBm
Log

140 CenterFreq
400 2480000000 GHz,

-6.00

-16.0

=260

-36.0

-45.0

-56.0

-66.0

CF Step
300.000 kHz
Man

Center 2.48 GHz Span 3 MHz |auto
#Res BW 30 kHz #VBW 91 kHz Sweep 3.2 ms

Occupied Bandwidth Total Power 12.8 dBm Freq Offset
1.1801 MHz ore

Transmit Freq Error 2.970 kHz OBW Power 99.00 %
x dB Bandwidth 1.310 MHz x dB -20.00 dB

MSG STATUS

QF-QP15-03 R102 Rev.0



CTK Co., Ltd.

TK (Ho-dong), 113, Yejik-ro, Cheoin-gu, Report No.:
Yongin-si, Gyeonggi-do, Korea CTK-2021-02085
Tel: +82-31-339-9970 Page (19) / (83) Pages
CTK Co., Ltd. Fax: +82-31-624-9501

4.4 Time of Occupancy (Dwell Time)
Test Procedures
ANSI C63.10-2013 7.8.4

The dwell time was measured with a spectrum analyzer connected to the antenna terminal,
while EUT has its hopping function enabled.

a) Span: Zero span, centered on a hopping channel.

b) RBW shall be < channel spacing and where possible RBW should be set >> 1/ T, where T
is the expected dwell time per channel.

c) Sweep: As necessary to capture the entire dwell time per hopping channel; where
possible use a video trigger and trigger delay so that the transmitted signal starts a

little to the right of the start of the plot. The trigger level might need slight adjustment

to prevent triggering when the system hops on an adjacent channel; a second plot

might be needed with a longer sweep time to show two successive hops on a channel.

d) Detector function: Peak.

e) Trace: Max hold.

Use the marker-delta function to determine the transmit time per hop. If this value varies
with different modes of operation (data rate, modulation format, number of hopping
channels, etc.), then repeat this test for each variation in transmit time.

Repeat the measurement using a longer sweep time to determine the number of hops over
the period specified in the requirements. The sweep time shall be equal to, or less than, the
period specified in the requirements. Determine the number of hops over the sweep time
and calculate the total number of hops in the period specified in the requirements, using the
following equation:

Number of hops in the period specified in the requirements =
(number of hops on spectrum analyzer) x (period specified in the requirements / analyzer
sweep time)

The average time of occupancy is calculated from the transmit time per hop multiplied by the
number of hops in the period specified in the requirements. If the number of hops in a
specific time varies with different modes of operation (data rate, modulation format, number
of hopping channels, etc.), then repeat this test for each variation.

EUT Spectrum Analyzer

Limit

The average time of occupancy on any channel shall not be greater than 0.4 seconds
within a period of 0.4 seconds multiplied by the number of hopping channels employed.

QF-QP15-03 R102 Rev.0
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Test Results

The requirements are:

Xl Complies
Test Data
Test mode : GFSK
. Number of
period o
Number of i . analyzer | transmission . average
specified in . : Transmission . .
hops on sweep in a period . time of Limit
Mode the . time per hop
spectrum . time (channel occupancy | (msec)
requirement (msec)
analyzer (sec) number*0.4 (msec)
(sec)
sec)
1-DH1 21 31.6 5.0 132.72 0.377 50.035 400
1-DH3 22 31.6 5.0 139.04 1.627 226.218 400
1-DH5 14 31.6 5.0 88.48 2.863 253.318 400
Test mode : /4 DQPSK
. Number of
period s
Number of s . analyzer | transmission .. average
specified in . : Transmission . -
hops on sweep in a period . time of Limit
Mode the . time per hop
spectrum . time (channel occupancy | (msec)
requirement (msec)
analyzer (sec) number*0.4 (msec)
(sec)
sec)
2-DH1 16 31.6 5.0 101.12 0.392 39.639 400
2-DH3 18 31.6 5.0 113.76 1.643 186.908 400
2-DH5 19 31.6 5.0 120.08 2.893 347.391 400
Test mode : 8-DPSK
. Number of
period o
Number of s . analyzer | transmission . average
specified in . : Transmission . -
hops on sweep in a period . time of Limit
Mode the . time per hop
spectrum . time (channel occupancy | (msec)
requirement (msec)
analyzer (sec) number*0.4 (msec)
(sec)
sec)
3-DH1 25 31.6 5.0 158.00 0.385 60.830 400
3-DH3 27 31.6 5.0 170.64 1.643 280.362 400
3-DH5 17 31.6 5.0 107.44 2.893 310.824 400
Remark :
Number of transmission in a period(Channel number * 0.4)
= Number of hops on spectrum analyzer x (period specified in the requirement / analyzer sweep time)
Average time of occupancy = Number of transmission in a period x Transmission time per hop
See next pages for actual measured spectrum plots.
QF-QP15-03 R102 Rev.0
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Time of Occupancy for Packet Type 1-DH1(GFSK)

Agilent Spectrum Analyzer, - Swept SA

RF S0 & SEMSEIMT ALIGH AUTO 05:58:22 PM Jun 07, 2021
|— Avg Type: Log-Pwr TRACE|1 © 3456 Marker
n Trig: Free Run TYPE | ittt
PNO: Fast ——
IFGainel ow #Atten: 34 dB Ext Gain: -1.65 dB DET|F R Marker Table
On off
10 dBidiv~ Ref 24.00 dBm
Log
Marker Count’
140 [Off]
400
Couple
Markers
600 —1lon Off
B -
260 ||
3.0 H —_—
-45.0 [ bt At A i - MR | WUR? ATH S . BN g INIFTINETH R .
-86.0 All Markers Off]
BEO
More
2 of2
Center 2441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 s {1001 pts)
MSG STATUS

Agilent Spectrum Analyzer - Swept SA

RF S0@  AC SENSE:INT ALIGHAUTO 05:27:43 PM Jun 07, 2021
IMarker 3 A 3.13007 ms Avg Type: Log-Pwr RAGE[T <456 Marker
PNO: Fast —»— Trig: Free Run TYPE |\ttt
| IFGainLow  WAtten:34 dB Ext Gain: -1.65 dB cerfP HHEEI o o lect Marker
>
AMKr3 3.130 ms| 3
10 g/ Ref 24.00 dBm -0.37 dB
140 .
i Normal
-6.00
-18.0
260 Delt:
-36.0
-45.0
el Fixed
-66.0
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 7.533 ms (1001 pts) o
| v [ FUNCTION [ FUNCTION WIDTH FUNCTION vALUE
1.187 ms 5.74 dBm
3769 us (A) 0.744dB
3.130 ms (A) 037dB
Properties»
More
10f2
MSG STATUS
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Time of Occupancy for Packet Type 1-DH3(GFSK)

Agilent Spectrum Analyzer, - Swept SA
RF 0@ AC SEMSEIMT ALIGN AUTO 06:00:02 PM Jun 07, 2021

[Center Freq 2.441000000 GHz \ Avg Type: Log-Pur maE[ o5 5| Freauency
PNO: Fast —»— Trig:FreeRun THPE |Vt
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MSG STATUS

Agilent Spectrum Analyzer, - Swept SA
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og I
140 ’
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-6.00
-16.0
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2 Al t (a) 1.627 ms (A) 0.09 dB
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4 Properties®
5
6
7
g
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Time of Occupancy for Packet Type 1-DH5(GFSK)

Agilent Spectrum Analyzer - Swept SA
RF 0@ AC SENSEIMT ALIGM AUTO 06;00;36 PM Jun 07, 2021

Center Freq 2.441000000 GHz | Avg Type: Log-Pwr macE[-5 5| Frequency
PNO: Fast —»— Trig: Free Run T PE | Wit
IFGain:Low BAtten: 34 dB Ext Gain: -1.65 dB DET|P TR
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Log
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MSG STATUS

Agilent Spectrum Analyzer, - Swept SA
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Time of Occupancy for Packet Type 2-DH1(it/4 DQPSK)

Agilent Spectrum Analyzer - Swept SA

RF 0% AC SEMSEINT ALIGH AUTO 0&:01:56 PM Jun 07, 2021 s
[Center Freq 2.441000000 GHz | Avg Type: Log-Pur TRACE[T=3 35 6 ave
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Time of Occupancy for Packet Type 2-DH3(t/4 DQPSK)

Agilent Spectrum Analyzer - Swept SA

RF 0% AC SEMSEINT ALIGH AUTO 05;02:22 PM Jun 07, 2021 s
[Center Freq 2.441000000 GHz | Avg Type: Log-Pur TRACE[T=3 35 6 ave
PNO: Fast —»— Trig:Free Run TAPE | Wttt
IFGain:Low #Atten: 34 dB Ext Gain: -1.65 dB oET|P MR
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Time of Occupancy for Packet Type 2-DH5(t/4 DQPSK)

Agilent Spectrum Analyzer - Swept SA

RF 0% AC SEMSEINT ALIGH AUTO 0&;03:08 PM Jun 07, 2021 s
[Center Freq 2.441000000 GHz | Avg Type: Log-Pur TRACE[T=3 35 6 ave
PNO: Fast —»— Trig:Free Run TAPE | Wttt
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Agilent Spectrum Analyzer, - Swept SA

RF SOG  AC SEMSEINT ALIGN AUTO 05:38:38 PM Jun 07, 2021 Mark
Marker 3 A 3.75533 ms \ Avg Type: Log-Pwr TRACE[TZS 35 6 arker
PNO: Fast —»— Ttig:Free Run TYPE |ttt
I IFGaln:Low #Atten: 34 dB Ext Gain: -1.65 dB oETlP MUY o alect Marker
>
AMKr3 3.755 ms| 3
10 g8/ciy__Ref 24.00 dBm 3.46 dB
T
14.0 ‘ ‘
4.00
-B.00
-16.0
-26.0
-36.0
-46.0
-56.0
-B6.0
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 7.533 ms (1001 pts)
) | = [ v [ FUNCTION ] FUNCTIONWID FUNCTIO
t 5316 us 2.13dBm
t (a) 2893 ms (A) 279dB
t (4 3.755 ms (A) 346dB )
Properties®
More
10f2
MSG STATUS

QF-QP15-03 R102 Rev.0



CTK Co., Ltd.

(Ho-dong), 113, Yejik-ro, Cheoin-gu,
Yongin-si, Gyeonggi-do, Korea

Tel: +82-31-339-9970

Fax: +82-31-624-9501

TK

CTKCoLid.

Report No.:

CTK-2021-02085
Page (27) / (83) Pages

Time of Occupancy for Packet Type 3-DH1(8-DPSK)

Agilent Spectrum Analyzer, - Swept SA

RF SOG  AC SEMSEINT ALIGN AUTO 06:04:13 PM Jun 07, 2021 s
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Time of Occupancy for Packet Type 3-DH3(8-DPSK)

Agilent Spectrum Analyzer - Swept SA

RF S0 AC SEMNSE:IMT

ALIGN AUTO 06:04:31 PM Jun 07, 2021

[Center Freq 2.441000000 GHz | .
PNO: Fast —»— Trig: Free Run
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Time of Occupancy for Packet Type 3-DH5(8-DPSK)

Agilent Spectrum Analyzer - Swept SA

RF S0 AC

ALIGN AUTO 06:05:00 PM Jun 07, 2021

[Center Freq 2.441000000 GHz | .
PNO: Fast —»— Trig: Free Run
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Sweep 5.000 s (1001 pts)

STATUS

Agilent Spectrum Analyzer, - Swept SA

RF S0@  AC ALIGN AUTO 05:42:14 PM Jun 07, 2021

Marker 3 A 3.75533 ms Avg Type: Log-Pwr TRaCE[L -~z 456
PNO: Fast —»— Trig:FreeRun TYPE | ifiohinhisiiy

I IFGain:Low #Atten: 34 dB Ext Gain; -1.65 dB DET|F [T

AMKr3 3.755 ms
0.19dB

Marker

Select Marker.

|10 dB/div. Ref 24.00 dBm
Log

14.0

4.00

£.00

-16.0

-26.0
-36.0

-46.0

-56.0

-B6.0

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Span 0 Hz
Sweep 7.533 ms (1001 pts)

x| v | FUNCTION

1 N t 170.0 us 5.26 dBm
2 A1 t (A 2893 ms (A) 064 dB
A1l t (A 3.755 ms (A) 0.19 dB .
4 Properties»
5
6
7
]
9 More
10
" 10f2
12
MSG STATUS
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4.5 Maximum peak Conducted Output Power

Test Procedures
ANSI C63.10-2013 7.8.5

This is an RF-conducted test to evaluate maximum peak output power. Use a direct
connection between the antenna port of the unlicensed wireless device and the spectrum
analyzer, through suitable attenuation. The hopping shall be disabled for this test.

The spectrum analyzer is set to :
Center frequency = the highest, middle and the lowest channels

a) Span = 5 MHz (approximately 5 times of the 20 dB bandwidth)

b) RBW = 3 MHz (greater than the 20 dB bandwidth of the emission being measured)
c) VBW = 3 MHz (= RBW) d) Detector = peak
e) Trace = max hold f) Sweep = auto

Allow trace to stabilize.
Use the marker-to-peak function to set the marker to the peak of the emission.

EUT Spectrum Analyzer

Limit

For FHSs operating in the band 2400-2483.5 MHz, the maximum peak conducted output
power shall not exceed 1.0 W if the hopset uses 75 or more hopping channels; the maximum
peak conducted output power shall not exceed 0.125 W if the hopset uses less than 75
hopping channels. The e.i.r.p. shall not exceed 4 W
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Test Results

Test mode : GFSK

Frequency | Conducted Power | Conducted power e.i.r.p. e.i.r.p. Result
[MHZz] [dBm] [mwW] [dBm] [w]
2 402 5.22 3.324 8.50 0.007 1 Complies
2 441 5.57 3.603 8.85 0.007 7 Complies
2 480 5.57 3.603 8.85 0.007 7 Complies
Test mode : /4 DQPSK
Frequency | Conducted Power | Conducted power e.i.r.p. e.i.r.p. Result
[MHZz] [dBm] [mW] [dBm] [wW]
2 402 7.38 5.470 10.66 0.011 6 Complies
2 441 7.72 5.916 11.00 0.012 6 Complies
2 480 7.69 5.875 10.97 0.0125 Complies
Test mode : 8-DPSK
Frequency | Conducted Power | Conducted power e.i.r.p. e.i.r.p. Result
[MHZz] [dBm] [mwW] [dBm] (w1l
2 402 7.65 5.821 10.93 0.012 4 Complies
2 441 8.16 6.545 11.44 0.0139 Complies
2 480 8.11 6.466 11.39 0.013 8 Complies
Remark
1. e.i.r.p.[dBm] = Conducted Power[dBm] + Antenna Gain[dBi]
2. Antenna Gain [dBi] = 3.28
See next pages for actual measured spectrum plots.
QF-QP15-03 R102 Rev.0



CTK Co., Ltd.

(Ho-dong), 113, Yejik-ro, Cheoin-gu,
Yongin-si, Gyeonggi-do, Korea

Tel: +82-31-339-9970

Fax: +82-31-624-9501

TK

CTKCoLid.

Report No.:

CTK-2021-02085
Page (32) / (83) Pages

Test Mode

: GFSK

Lowest channel

Agilent Spectrum Analyzer - Swept SA

RL RF S0 5 AC SEMSE:INT ALIGNAUTD 03:59:08 PM Jun 05, 2021 F
Center Freq 2.402000000 GHz | Avg Type: Log-Pwr WacE[C - 3456 requency
PNO: Fast 50 Trig: Free Run Avg|Hold:>30/30 THPE Qﬂm
IFGain:Low RAtten: 36 dB Ext Gain: -1.65 dB DET
Mkr1 2.401 885 GHz Auto Tune
10 dBiaiv Ref 26.00 dBm 5.216 dBm
CenterFreq
s 2.402000000 GHz
B.00 ‘
StartFreq
400 2.399500000 GHz
e StopFreq
2.404500000 GHz
-24.0
340 CF Step
500.000 kHz
Auto Man
-44.0
540 Freq Offset|
0 Hz|j
-B4.0
Center 2.402000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
MSG STATUS

[Middle channel]

Agilent Spectrum Analyzer - Swept SA

ALIGNAUTO

04:01:47 PM Jun 03, 2021

Center Freq 2.441000000 GHz \

Avy Type: Log-Pwr

TRACE 1456

Frequency

n T Trig:Free Run Avg|Hold:>30/30 TYPE M
ﬁgﬁ;.fff\‘" ™ #Atten: 36 dB Ext Gain: -1.65 dB per|P PP PP
Mkr1 2.441 110 GHz Auto Tune
E%gBIdiv Ref 26.00 dBm 5.567 dBm
Center Freq
160 2.441000000 GHz,
.00 .
StartFreq
-4.00 2.438500000 GHz,
e Stop Freq
2.443500000 GHz,
240
340 CF Step
500.000 kHz
Auto Man
-44.0
&40 Freq Offset
0Hz
£4.0
Center 2.441000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
MSG STATUS
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Agilent Spectrum Analyzer - Swept SA

RF S0Q  AC

ALIGNAUTO 04:35:32 PM Jun 03, 2021

Center Freq 2.480000000 GHz | Avg Type: Log-Pwr RACE[T 395 6 Frequency
PHO: Fast 50 Trig: Free Run Avg|Hold:>30i30 TPE | M -
IFGain:Low #Atten: 36 dB Ext Gain: -1.66 dB perfF PRFFP
Mkr1 2.480 000 GHz Auto Tune
E%;iBIdiv Ref 26.00 dBm 5.567 dBm
Center Freq
180 2.480000000 GHz
600
StartFreq
-4.00 2.477500000 GHz
e Stop Freq
2.482500000 GHz
-24.0
340 CF Step
500.000 kHz,
Auto Man
-44.0
540 Freq Offset|
0 Hz
-B4.0
Center 2.480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
MSG STATUS
QF-QP15-03 R102 Rev.0
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Agilent Spectrum Analyzer - Swept SA

Test Mode : /4 DQPSK

[Lowest channel]

RL RF S0Q  AC SEMSE:INT) ALIGNAUTD 05:02:22 PM Jun 05, 2021 F
Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[T 355 6 requency
PHO: Fast 50 Trig: Free Run Avg|Hold:>30/30 THPE|M il
IFGain:Low #Atten: 36 dB Ext Gain: -1.65 dB peT|P PR R E
Mkr1 2.401 790 GHz Auto Tune
10 grciv__Ref 26.00 dBm 7.381 dBm
Center Freq
160 2.402000000 GHz|
6.00 ’
StartFreq
L 2399500000 GHz|
a0 Stop Freq
2.404500000 GHz
=240
B CF Step
500.000 kHz,
Auto Man
-44.0
i Freq Offset
0 Hz
£4.0
Center 2.402000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
MSG STATUS

[Middle channel]

Agilent Spectrum Analyzer - Swept SA

RL RF S0 AC SEMNSE:INT ALIGNAUTO 05:02:49 PM Jun 05, 2021
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr v EEERET Frequency
PNO: Fast 0 1rig:Free Run AngHo_Id:>30f30 TwPE gﬂp i
IFGain:Low #Atten: 36 dB Ext Gain: -1.65 dB CET|
Mkr1 2.440 750 GHz Auto Tune
1o gBldiv Ref 26.00 dBm 7.722 dBm
Center Freq
160 2.441000000 GHz
B.00
StartFreq
400 2.438500000 GHz
e Stop Freq
2.443500000 GHz
=240
340 CF Step
500.000 kHz
Auto Man
-44.0
540 Freq Offset
0 Hz|
-64.0
Center 2.441000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
QF-QP15-03 R102 Rev.0




TK

CTKCoLid.

CTK Co., Ltd.

(Ho-dong), 113, Yejik-ro, Cheoin-gu,

Yongin-si, Gyeonggi-do, Korea
Tel: +82-31-339-9970
Fax: +82-31-624-9501

Report No.:

CTK-2021-02085
Page (35) / (83) Pages

Agilent Spectrum Analyzer - Swept SA

RF S0Q  AC

ALIGNAUTO 05:08:51 PM Jun 03, 2021

Center Freq 2.480000000 GHz | Avg Type: Log-Pwr RACE[T D595 6 Frequency
PHO: Fast 50 Trig: Free Run Avg|Hold:>30i30 TPE | M -
IFGain:Low #Atten: 36 dB Ext Gain: -1.66 dB perfF PRFFP
Mkr1 2.479 950 GHz Auto Tune
E%;iBIdiv Ref 26.00 dBm 7.685 dBm
Center Freq
180 2.480000000 GHz
600
StartFreq
-4.00 2.477500000 GHz
e Stop Freq
2.482500000 GHz
-24.0
340 CF Step
500.000 kHz,
Auto Man
-44.0
540 Freq Offset|
0 Hz
-B4.0
Center 2.480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
MSG STATUS
QF-QP15-03 R102 Rev.0
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Test Mode :

8-DPSK

Lowest channel

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMSE:INT) ALIGNAUTD 04:44:32 PM Jun 05, 2021 F
Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[T =355 6 requency
PHO: Fast 50 Trig: Free Run Avg|Hold:>30/30 THPE|M il
IFGain:Low #Atten: 36 dB Ext Gain: -1.65 dB peT|P PR R E
Mkr1 2.401 805 GHz Auto Tune
10 grciv__Ref 26.00 dBm 7.646 dBm
Center Freq
16.0 2.402000000 GHz,
6.00
StartFreq
o 2399500000 GHz,
o Stop Freq
2.404500000 GHz|
=240
60 CF Step
500.000 kHz,
Auto Man
-44.0
i Freq Offset
0 Hz[|
4.0
Center 2.402000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
MSG STATUS

Middle channel

Agilent Spectrum Analyzer - Swept SA

S0 AC

ALIGNAUTO 04:46:53 PM Jun 05, 2021

Center Freq 2.441000000 GHz | Avg Type: Log-Pwr WACE[ D356 Frequency
PNO: Fast [p0 Trig: Free Run Avg|Hold:>30/30 THPE | oot
IFGain:Low #Atten: 36 dB Ext Gain: -1.65 dB per|P PP PP
Mkr1 2.440 930 GHz Auto Tune
1o ;IB.fdiv Ref 26.00 dBm 8.159 dBm
Center Freq
8l 2.441000000 GHz
600
StartFreq
-4.00 2.438500000 GHz
e Stop Freq
2.443500000 GHz
-24.0
340 CF Step
) 500.000 kHz,
Auto Man
-44.0
540 Freq Offset
' 0 Hz
-64.0
Center 2.441000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
MSG STATUS
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Agilent Spectrum Analyzer - Swept SA

RF S0Q  AC

ALIGNAUTO 04:55:54 PM Jun 03, 2021

Center Freq 2.480000000 GHz | Avg Type: Log-Pwr RACE[T D595 6 Frequency
PHO: Fast 50 Trig: Free Run Avg|Hold:>30i30 TPE | M -
IFGain:Low #Atten: 36 dB Ext Gain: -1.66 dB perfF PRFFP
Mkr1 2.479 960 GHz Auto Tune
E%;iBIdiv Ref 26.00 dBm 8.106 dBm
Center Freq
180 2.480000000 GHz
600
StartFreq
-4.00 2.477500000 GHz
e Stop Freq
2.482500000 GHz
-24.0
340 CF Step
500.000 kHz,
Auto Man
-44.0
540 Freq Offset|
0 Hz
-B4.0
Center 2.480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
MSG STATUS
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4.6 Unwanted Emissions (Conducted)

Test Procedures
ANSI C63.10-2013 7.8.6 / ANSI C63.10-2013 7.8.8

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated device is operating, the RF power that is produced shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided that
the transmitter demonstrates compliance with the peak conducted power limits. If the
transmitter complies with the conducted power limits based on the use of root-mean-square
averaging over a time interval, as permitted under Section 5.4(4), the attenuation required
shall be 30 dB instead of 20 dB.

The bandwidth at 20 dB down from the highest inband spectral density was measured with a
spectrum analyzer connected to the antenna terminal, while EUT has its hopping function
disabled at the highest, middle and the lowest available channels.

The spectrum analyzer is set to :

Center frequency = the highest, middle and the lowest channels

a) RBW = 100 kHz b) VBW = 300 kHz (= RBW)
c) Span = 30 MHz to 10 times the operating

d) Detector = peak
frequency in GHz

e) Trace = max hold f) Sweep = auto

EUT Spectrum Analyzer
Limit
> 20 dBc

Test Results

All conducted emission in any 100 kHz bandwidth outside of the spectrum band was at least
20 dB lower than the highest level of the in-band spectral density.

Therefore the applying equipment meets the requirement.

See next pages for actual measured spectrum plots.
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Band Edge

Test Mode

Agilent Spectrum Analyzer - Swept SA

Hopping mode, GFSK

RL RF So0Q  AC SEMSE:INT ALIGNAUTO 04:37:58 PM Jun 05, 2021 E
[Center Freq 2.400000000 GHz | Avg Type: Log-Pwr TRACE[T2 3 15 6 requency
PNO: Wide o 1+ig: Free Run Avg|Ho_Id:>30130 TVRE gﬂwm
IFGain:Low #Atten: 22 dB Ext Gain: -1.65 dB DET
Mkr1 2.402 99 GHz Auto Tune
1L%gB.ldiv Ref 12.00 dBm 4.604 dBm
‘ ‘ CenterFreq
2t 2.400000000 GHz
-g.00
StartFreq
13,40 cBm|
480 2395000000 GHz
e stopFreq
2.405000000 GHz
-38.0
480 CF Step
1.000000 MHz
Auto Man
-58.0
. Freq Offset
0Hz
780
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1.00 ms (1001 pts)
IMSG STATUS

RL RF 50 ¢ AL SEMSE:IMT]| ALIGHNAUTO 04:38:11 PM Jun 0S5, 2021 F
[Center Freq 2.483500000 GHz . Avg Type: Log-Pwr TRaCE[T55 75 6 requency
PNO: Wide 0 1rig:Free Run Avg|Hold:>30/30 TWPE|M
IFGain:Low #Atten: 22 dB Ext Gain: -1.65 dB perfP PPPRP
Mkr1 2.479 05 GHz Auto Tune
0 g/ Ref 12.00 dBm 4.027 dBm
’ CenterFreq
200 2.483500000 GHz
-6.00
startFreq
-15.97 dBbm|
80 2.478500000 GHz
A0 StopFreq
2.488500000 GHz
-33.0
480 CF Step
1.000000 MHz
Auto Man
-58.0
o Freq Offset
0Hz
-7a.0
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
msa| A File <krc.png> saved STATUS
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Test Mode :

Hopping mode, 8-DPSK

Agilent Spectrum Analyzer - Swept SA

RL RF S0G  AC SEMSE:INT ALIGNAUTO 04:58:16 PM Jun 05, 2021 E
[Center Freq 2.400000000 GHz | . Avg Type: Log-Pwr A NEERET requency
PNO: Wide (0 Trig: Free Run Avg|Ho_Id:>30mD TYPE !‘Fx‘ﬂp e
IFGain:Low #Atten: 22 dB Ext Gain: -1.65 dB CET
Mkr1 2.404 01 GHz Auto Tune
1L%gB!div Ref 12.00 dBm 4.379 dBm
* CenterFreq
=m 2.400000000 GHz
-6.00
e StartFreq
a0 2.395000000 GHz
e StopFreq
2.405000000 GHz
80
480 CF Step
1.000000 MHz
Auto Man
-58.0
D Freq Offset
0Hz
-7a.0
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1.00 ms (1001 pts)
IMSG STATUS

RL RF S0Q  AC SEMSE:INT ALIGNAUTD 04:58:28 PM Jun 05, 2021 E
[Center Freq 2.483500000 GHz | Avg Type: Log-Pwr WAcE[1- 3456 requency
PNO: Wide o 1+ig: Free Run Avg|Ho_Id:>30.fSO TVRE gﬂgﬁ:‘m
IFGain:Low #Atten: 22 dB Ext Gain: -1.65 dB DET
Mkr1 2.480 12 GHz Auto Tune
1o gB!div Ref 12.00 dBm 2.420 dBm
’ CenterFreq
20 2483500000 GHz
-g.00
StartFreq
180 rsacen| | 2,478500000 GHz
o StopFreq
2.488500000 GHz
-38.0
0 CF Step
1.000000 MHz
Auto Man
-58.0
o Freq Offset
0Hz
-7a.n
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)

msG 1JFile <krc.png> saved
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Test Mode

Agilent Spectrum Analyzer - Swept SA

: Non-Hopping

mode, GFSK

RL RF S0G  AC SEMSE:INT ALIGNAUTO 03:59:35 PM Jun 05, 2021 E
[Center Freq 2.400000000 GHz | . Avg Type: Log-Pwr TRACE[T=5 45 6 requency
PNO: Wide (0 Trig: Free Run Avg|Ho_Id:>30mo TYPE rF\‘nP o
IFGain:Low #Atten: 22 dB Ext Gain: -1.65 dB CET
Mkr1 2.402 00 GHz Auto Tune
{0 gBic_ Ref 12.00 dBm 4.644 dBm
‘ Center Freq
20 2.400000000 GHz|
-6.00
StartFreq
-15.36 ciBm|
80 2.395000000 GHz
0 StopFreq
2.405000000 GHz
380
a0 CF Step
1.000000 MHz
Auto Man
-58.0
. Freq Offset
0Hz
-7a.0
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1.00 ms (1001 pts)
IMSG STATUS

RL RF S0Q  AC SEMSE:INT ALIGNAUTD 04:35:58 PM Jun 05, 2021 E
[Center Freq 2.483500000 GHz | Avg Type: Log-Pwr WAcE[1- 3456 requency
PNO: Wide o 1+ig: Free Run Avg|Ho_Id:>30.fSO TVRE gﬂgﬁ:‘m
IFGain:Low #Atten: 22 dB Ext Gain: -1.65 dB DET
Mkr1 2.480 01 GHz Auto Tune
1o gB!div Ref 12.00 dBm 5.018 dBm
. CenterFreq
2t 2483500000 GHz
-g.00
- StartFreq
180 2.478500000 GHz
o StopFreq
2.488500000 GHz
-38.0
0 CF Step
1.000000 MHz
Auto Man
-58.0
o Freq Offset
0Hz
-7a.n
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
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Test Mode

Agilent Spectrum Analyzer - Swept SA

Non-Hopping mode, 8-DPSK

RL RF S0G  AC SEMSE:INT ALIGNAUTO 04:44:58 PM Jun 05, 2021 E
[Center Freq 2.400000000 GHz | . Avg Type: Log-Pwr TRACE[T=5 45 6 requency
PNO: Wide (0 Trig: Free Run Avg|Ho_Id:>30mD TVPE "F\:‘IP ph
IFGain:Low #Atten: 22 dB Ext Gain: -1.65 dB CET
Mkr1 2.402 01 GHz Auto Tune
{0 gBic_ Ref 12.00 dBm 4.423 dBm
# Center Freq
20 2.400000000 GHz|
-6.00
StartFreq
-15.58 dBm|
80 2.395000000 GHz
0 StopFreq
2.405000000 GHz
380
a0 CF Step
1.000000 MHz
Auto Man
-58.0
. Freq Offset
0Hz
-7a.0
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1.00 ms (1001 pts)
IMSG STATUS

RL RF S0Q  AC SEMSE:INT ALIGNAUTD 04:56:20 PM Jun 05, 2021 E
[Center Freq 2.483500000 GHz | Avg Type: Log-Pwr WAcE[1- 3456 requency
PNO: Wide o 1+ig: Free Run Avg|Ho_Id:>30.fSO TVRE gﬂgﬁ:‘m
IFGain:Low #Atten: 22 dB Ext Gain: -1.65 dB DET
Mkr1 2.480 01 GHz Auto Tune
1o gB!div Ref 12.00 dBm 4.938 dBm
. CenterFreq
2t 2483500000 GHz
-g.00
[ StartFreq
180 2.478500000 GHz
o StopFreq
2.488500000 GHz
-38.0
0 CF Step
1.000000 MHz
Auto Man
-58.0
o Freq Offset
0Hz
-7a.n
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
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Spurious Emission

Test Mode : GFSK

[Lowest Channel]

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC ALIGNAUTO 04:00:30 PM Jun 05, 2021 E
[Center Freq 7.515000000 GHz | . Avg Type: Log-Pwr TRACE[T=5 45 6 requency
PHO: Fast Cp0 Trig: Free Run Avg|Hold:>30/30 TVPE(M
IEGain:Low #Atten: 22 dB Ext Gain: -1.65 dB perfP PPPPP
Mkr1 3.204 GHz Auto Tune
{0 gBic_ Ref 12.00 dBm -38.138 dBm
Center Freq
2.0 7515000000 GHz
-6.00
StartFreq
-15 69 dBm|
a0 30.000000 MHz,
0 StopFreq
’ 15.000000000 GHz|
-380
480 CF Step
1.497000000 GHz
Auto Man
-58.0
ol Freq Offset
0Hz
-7a.0
Start 30 MHz Stop 15.000 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1.43 s (1001 pts)
IMSG STATUS

RL RF S0Q  AC SEMSE:INT ALIGNAUTD 04:01:06 PM Jun 05, 2021 F
[Center Freq 20.000000000 GHz | Avg Type: Log-Pwr TRACE[[03 45 6 requency
PNO: Fast G 1rig: Free Run Avg|Ho_Id:>30.f30 TWRE gﬂ?‘«:‘m
IFGain:Low #Atten: 22 dB Ext Gain: -1.65 dB DET|
Mkr1 24.99 GHz Auto Tune
19 dBrdiv Ref 12.00 dBm -50.679 dBm
Center Freq
2t 20.000000000 GHz
-g.00
StartFreq
-15.68 dBm|
a0 15.,000000000 GHz
e Stop Freq
25,000000000 GHz|
-32.0
280 CF Step
1000000000 GHz|
Auto Man
-58.0 L ebiui; 1
oo Freq Offset
0Hz
-7a.n
Start 15.000 GHz Stop 25.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 956 ms (1001 pts)
IMSG STATUS
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[Middle Channel]

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMSE:INT ALIGNAUTO 04:34:22 PM Jun 05, 2021 E
[Center Freq 7.515000000 GHz | . Avg Type: Log-Pwr TRACE[T=5 45 6 requency
PHO: Fast Cp0 Trig: Free Run Avg|Hold:>30/30 TVPE(M
IEGain:Low #Atten: 22 dB Ext Gain: -1.65 dB perfP PPPPP
Mkr1 3.249 GHz Auto Tune
{0 gBic_ Ref 12.00 dBm -39.993 dBm
Center Freq
2.0 7515000000 GHz
-6.00
s 5 StartFreq
80 30.000000 MHz
0 StopFreq
15.000000000 GHz|
380 .
a0 CF Step
1.497000000 GHz
Auto Man
-58.0
. Freq Offset
0Hz
-7a.0
Start 30 MHz Stop 15.000 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1.43 s (1001 pts)
IMSG STATUS

RL RF S0Q  AC SEMSE:INT ALIGNAUTD 04:34:58 PM Jun 05, 2021 E
[Center Freq 20.000000000 GHz | Avg Type: Log-Pur G EERET requency
PHO: Fast 50 Trig: Free Run Avg|Ho_Id:>30.fSO TVPE g’lw&#ﬁ
IFGain:Low #Atten: 22 dB Ext Gain: -1.65 dB DET
Mkr1 25.00 GHz Auto Tune
{0 gaiciv__Ref 12.00 dBm -51.964 dBm
CenterFreq
200 20.000000000 GHz|
-g.00
15205 StartFreq
a0 15.000000000 GHz|
0 Stop Freq
25.000000000 GHz
-38.0
0 CF Step
4| 1.000000000 GHz
Auto Man
580 i i~ T Y et
e Freq Offset
0Hz
-7a.n
Start 15.000 GHz Stop 25.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 956 ms (1001 pts)
msG 1JFile <krc.png> saved STATUS
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Agilent Spectrum Analyzer - Swept SA

[Highest Channel]

S0Q  AC

ALIGNAUTOD 04:36:53 PM Jun 05, 2021

Marker 1 3.308430000000 GHz

Fast o) Trig: Free Run

Avy Type: Log-Pwr TRACE 3456

TVPE(M

Peak Search

PNO: Avg|Hold:>30/30
IFGain:Low #Atten: 22 dB Ext Gain: -1.65 dB pET|P P PP PP
Mkr1 3.308 GHz NextPeak
1L%gB!div Ref 12.00 dBm -42.113 dBm
. Next Pk Right
-8.00
1564 deim| Next Pk Left|
-18.0
-280
Marker Delta|
-3a.0 ’
e Mir—CF
Earaal
680 gt Mkr—RefLvi|
-ran
More
Start 30 MHz Stop 15.000 GHz 1of2
#Res BW 100 kHz #VBW 300 kHz Sweep 1.43 s (1001 pts)
IMSG STATUS

S0Q  AC

SEMSE:INT|

ALIGNAUTD 04:37:29 PM Jun 05, 2021

Marker 1 24.970000000000 GHz

PNO: Fast 5D Trig: Free Run

Avg Type: Log-Pwr
Avg|Hold:>30/30

TRACE 2456
R R

Peak Search

Start 13.000 GHz
#Res BW 100 kHz

msG 1JFile <krc.png> saved

#VBW 300 kHz

Stop 25.000 GHz

IFGain:Low #Atten: 22 dB Ext Gain: -1.65 dB oer|F PRFFP
Mkr1 24.97 GHz NextPeak
1o gB!div Ref 12.00 dBm -51.580 dBm
200 Next Pk Right|
-g.00
15.64 o Next Pk Left
-180
=280
Marker Delta|
-3E0
o 4 Mkr—CF,
A0 Ay faal] L)
a0 Mkr—RefLvi{l
780
More
10f2

Sweep 956 ms (1001 pts)

STATUS
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Test Mode : 8-DPSK

[Lowest Channel]

Agilent Spectrum Analyzer - Swept SA

RL RF 50 ¢ AL SENSE:INT] ALIGNAUTO 04:45:53PMIun 05,2021 [ |
[Center Freq 7.515000000 GHz | Avg Type: Log-Pwr TRecE[[ 545 6 Frequency
PHO: Fast Cp0 Trig: Free Run Avngo_Id:>30f30 TYPE V‘F\‘ﬂp e
IFGain:Low #Atten: 22 dB Ext Gain: -1.65 dB CET
Mkr1 3.204 GHz Auto Tune
19 dBidiv Ref 12.00 dBm -38.354 dBm
Center Freq
2t 7515000000 GHz
-6.00
startFreq
180 ASSLE= ) 30.000000 MHzZ
o StopFreq
. 15.000000000 GHz
-33.0
450 CF Step
1.497000000 GHz
Auto Man
-58.0
550 bt Freq Offset
0Hz
-7a.0
Start 30 MHz Stop 15.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.43 s (1001 pts)

IMSG

STATUS

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMSE:INT ALIGNAUTO 04:46:28 PM Jun 05, 2021 E
[Center Freq 20.000000000 GHz | Avg Type: Log-Pwr TRACE[- 345 6 requency
PHO: Fast Cp Trig: Free Run Avg|Ho_Id:>30mD TYPE gﬂw
IFGain:Low #Atten: 22 dB Ext Gain: -1.65 dB CET
Mkr1 24.98 GHz Auto Tune
1L%gB!div Ref 12.00 dBm -51.771 dBm
Center Freq
20 20.000000000 GHz
-8.00
StartFreq
180 2591 | 45,.000000000 GHz
e StopFreq
25.000000000 GHz
380
480 CF Step
j 1.000000000 GHz
Auto Man
-58.0 s L s
580 Freq Offset
0Hz
780
Start 15.000 GHz Stop 25.000 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 956 ms (1001 pts)
msa 1 File <krc.png> saved STATUS
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[Middle Channel]

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMSE:INT ALIGNAUTO 04:54:48 PM Jun 05, 2021 E
[Center Freq 7.515000000 GHz | . Avg Type: Log-Pwr TRACE[T=5 45 6 requency
PHO: Fast Cp0 Trig: Free Run Avg|Hold:>30/30 TVPE(M
IEGain:Low #Atten: 22 dB Ext Gain: -1.65 dB perfP PPPPP
Mkr1 3.249 GHz Auto Tune
{0 gBic_ Ref 12.00 dBm -40.225 dBm
Center Freq
2.0 7515000000 GHz
-6.00
StartFreq
80 1733 o] 30.000000 MHz
0 StopFreq
15.000000000 GHz|
-380 .
a0 CF Step
1.497000000 GHz
Auto Man
-58.0
a0l Ll Freq Offset
0Hz
-7a.0
Start 30 MHz Stop 15.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.43 s (1001 pts)
IMSG STATUS

S0Q  AC

SEMSE:INT|

ALIGNAUTD

04:55:24 PM Jun 05, 2021

[Center Freq 20.000000000 GHz | Avg Type: Log-Pwr WAcE[1- 3456 Frequency
PHO: Fast 50 Trig: Free Run Avg|Ho_Id:>30.fSO TVPE gﬂgﬁ:‘m
IFGain:Low #Atten: 22 dB Ext Gain: -1.65 dB DET
Mkr1 25.00 GHz Auto Tune
1o gB!div Ref 12.00 dBm -52.247 dBm
Center Freq
2m 20.000000000 GHz
-g.00
StartFreq
180 73450 | 15,000000000 GHz
- StopFreq
25000000000 GHz
-38.0
50 CF Step
4| 1000000000 GHz
Auto Man
-58.0 L Thgel | Tt -y
B0 Freq Offset
0Hz
-7a.n
Start 15.000 GHz Stop 25.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 956 ms (1001 pts)
msG 1JFile <krc.png> saved STATUS
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[Highest Channel]

Agilent Spectrum Analyzer - Swept SA

RL RF S0G  AC SEMSE:INT ALIGNAUTO 04:57:16 PM Jun 05, 2021 Fi
[Center Freq 7.515000000 GHz | Avg Type: Log-Pwr TRACE[- 345 6 requency
PHO: Fast Cp0 Trig: Free Run Avg|Ho_Id:>30mD TYPE gﬂh;h:‘m
IFGain:Low #Atten: 22 dB Ext Gain: -1.65 dB CET
Mkr1 3.308 GHz Auto Tune
1L%gB!div Ref 12.00 dBm -42.174 dBm
Center Freq
2 7515000000 GHz
-6.00
StartFreq
180 R 30.000000 MHz
o StopFreq
15.000000000 GHz|
380 ’
480 CF Step
1.497000000 GHz
Auto Man
-58.0
8D Lo Freq Offset
0Hz
-7a.0
Start 30 MHz Stop 15.000 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1.43 s (1001 pts)
IMSG STATUS

RL RF S0Q  AC SEMSE:INT| ALIGNAUTD 0<h57:52 P Jun 05, 2021

[Center Freq 20.000000000 GHz | Avg Type: Log-Pwr WAcE[1- 3456 Frequency
PHO: Fast 50 Trig: Free Run Avg|Ho_Id:>30.fSO TVPE gﬂgﬁ:‘m
IFGain:Low #Atten: 22 dB Ext Gain: -1.65 dB DET
Mkr1 25.00 GHz Auto Tune
1o gB!div Ref 12.00 dBm -52.150 dBm
CenterFreq
2m 20.000000000 GHz
-g.00
StartFreq
RED] 1717450 | 15,000000000 GHz
- StopFreq
25,000000000 GHz|
-38.0
0 CF Step
4| 1000000000 GHz
Auto Man
580 1 N TWL_Te L R
B0 Freq Offset
0Hz
-7a.n
Start 15.000 GHz Stop 25.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 956 ms (1001 pts)
msG 1JFile <krc.png> saved STATUS
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4.7 Radiated Emission

Test Location

X] 10 m SAC (test distance : [ ] 10 m, X 3 m)

X 3 m SAC (test distance : 3 m)

Test Procedures
ANSI C63.10-2013 - Section 6.5, 6.6

1) In the frequency range of 9 kHz to 30 MHz, magnetic field is measured with Loop
Antenna. The center of the Loop Test Antenna is 1m above the ground. During the
measurement the Loop Test Antenna rotates about its vertical axis for maximum

response at each azimuth about the EUT.

2) In the frequency rage above 30 MHz, Bi-Log Test Antenna(30 MHz to 1 GHz) and Horn
Test Antenna(above 1 GHz) are used. Test Antenna is 3m away from the EUT. Test
Antenna height is carried from 1m to 4m above the ground to determine the maximum

value of the field strength. The emissions levels at both horizontal and vertical

polarizations should be tested.

Instrument Settings

Frequency Range = 9 kHz ~ 26.5 GHz (2.4 GHz 10* harmonic)

a) RBW = 1 MHz for f = 1 GHz, 100 kHz for f < 1 GHz, 9 kHz for f < 30 MHz

200 Hz for f < 150 kHz
b) VBW > RBW

c) Sweep time = auto couple

QF-QP15-03
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Limit :

FCC Part 15 § 15.205 (a) Except as shown in paragraph (d) of this section, only

spurious emissions are permitted in any of the frequency bands listed below:

Table 1. Restricted Frequency Bands

MHz MHz MHz MHz MHz GHz
0.09-0.11 8.3/626.8.38675 73-74.6 399.9-410 2690-2900 10.6-12.7
10.495-0.505 8.41425-8.41475 74.8-75.2 608-614 3260-3267 13.25-13.4
2.1735-2.1905 12.29-12.293 108-121.94 960-1240 3332-3339 14.47-14.5
4.125-4.128 12.51975-12.52025 123-138 1300-1427 3345.8-3358 15.35-16.2
4.17725-4.17775 | 12.57675-12.57725 149.9-150.05 1435-1626.5 3600-4400 17.7-21.4
4.20725-4.20775 13.36-13.41 1155665522457255 1645.5-1646.5 4500-5150 22.01-23.12
6.215-6.218 16.42-16.423 156.7-156.9 1660-1710 5350-5460 23.6-24
6.26775-6.26825 | 16.69475-16.69525 | 162.0125-167.17 1718.8-1722.2 7250-7750 31.0.31.8
6.31175-6.31225 | 16.80425-16.80475 167.72-173.2 2200-2300 8025-8500 36.43-36.5
8.291-8.204 25.5-25.67 240-285 2310-2390 5000-9200 2Above 38.6
8.362-8.366 37.5-38.25 322-335.4 2483.5-2500 9300-9500

1 Until February 1, 1999, this
2 Above 38.6
§ 15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of

restricted band shall be 0.490-0.510 MHz.

emissions appearing within these frequency bands shall not exceed the limits shown is

Section 15.209. At frequencies equal to or less than 1000 MHz, compliance with the limits in

Section 15.209 shall be demonstrated using measurement instrumentation employing a

CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission limits in Section

15.209 shall be demonstrated based on the average value of the measured emissions.

The provisions in Section 15.35 apply to these measurements.

QF-QP15-03
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FCC Part 15 § 15.209 (a) Except as provided elsewhere in this Subpart, the emissions from

an intentional radiator shall not exceed the field strength levels specified in the following

table :
. . D remen
Frequency(iizy | 199 Strength A TIen L s
(meters)
0.009-0.490 2400/F(kHz) 48.5 - 13.8 300
0.490-1.705 24000/F(kHz) 33.8-23 30
1.705-30 30 29.5 30
30-88 100** 40 3
88-216 150** 43.5 3
216-960 200** 46 3
Above 960 500 54 3

** Except as provided in 15.209(g).fundamental emissions from intentional radiators
operating under this Section shall not be located in the frequency bands 54-72 MHz,
76-88 MHz, 174-216 MHz, 470-806 MHz. However, operation within these frequency bands is
permitted under other sections of this Part, e.g.15.231 and 15.241.

Note :

1) For above 1 GHz, the emission limit in this paragraph is based on measurement
instrumentation employing an average detector, measurement using instrumentation with
a peak detector function, corresponding to 20 dB above the maximum permitted average

limit.

2) For above 1 GHz, limit field strength of harmonics : 54 dBuV/m@3 m (AV) and

74 dBuV/m@3 m (PK)

3) For measurement above 1GHz, the resolution bandwidth is set to 1 MHz and video
bandwidth is set to 3 MHz for peak measurement.
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Test Setup:

1) For field strength of emissions from 9 kHz to 30 MHz

Tum Table¢ | EUTe

’

| S P,
F

< 80cm 3—*4.

AN
e
Cmmndeiaaa»

= Test Antenna Receivers Preamplifier«

2) For field strength of emissions from 30 MHz to 1 GHz

Test Antenna+

N

SOOI
P b

A
[}
]
< 1m .. 4m =,
"
|}
W

1
|

= 80cm =4 Tum Table«

Receiver+ Preamplifier+
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3) For field strength of emissions above 1 GHz

< 3m >

i R S
D
[
Test Antenna«
|
i

< 1m ... 4m >

1
EUT«
Tm Tabl e‘J a EETEiL f/l-fff.ll'f.ifr’f.fal

M

= 1.5 m>

O i <

=

e e
o

Receiver+ Preamplifier+

QF-QP15-03 R102 Rev.0



CTK-2021-02085
Page (54) / (83) Pages

Report No.:

> WizFi320-PA]
<<Radiated Emission>>

[Basic Model

(Ho-dong), 113, Yejik-ro, Cheoin-gu,
9k

Yongin-si, Gyeonggi-do, Korea
Tel: +82-31-339-9970
Fax: +82-31-624-9501

CTK Co., Ltd.

" BDR_F2_

Test mode : Transmission status GFSK Middle channel(Worst case)
T KGY

TK

g:I'K Co., Ltd.
Test Model

Test Mode
Tester

The requirements are:

1) 9 kHz to 30 MHz
X Complies

Test results
Test Data

e e f e bty s

Spectrum(H,PK)
Spectrum(V,PK)

nuu_
]
T}
—
C
=L
[SEyaN
od
[SE=1
+E
o
334
oA
rm i
O
oo | 0
A" A
||||| | SN PSR NI EP DI PPN SR I
\W W VAN NN
S O N =

—_ = = —

R102 Rev.0

30.000
[MHz]

1.000 10.000
Frequency

0.100
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in

stand-up position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(correction factor)

1. Measuring position : The Unwanted emission was measured in the following position: EUT

Result : There are more than 20 dB of margin compared to the reference value.
4. Distance extrapolation factor = 40 log (specific distance / test distance) (dB)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator
5. This data is the Peak(PK) value.

Remark :
QF-QP15-03
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Report No.:

<<Radiated Emission>>

(Ho-dong), 113, Yejik-ro, Cheoin-gu,
Yongin-si, Gyeonggi-do, Korea

Tel: +82-31-339-9970

Fax: +82-31-624-9501

CTK Co., Ltd.

- EDR_F2_8k

Test mode : Transmission status 8-DPSK Middle channel(Worst case)
L KGY

Test Model
Test Mode

Tester

e e f e bty s

Limit(QP)

<EDR_9k>
Spectrum(H,PK)
Spectrum(V,PK)

<3m(Loop) FCC PART15C_9

|||||||||||||||||||||||||||||||||||||||

The requirements are:

Xl Complies
Test Data

CTK Co., Ltd.

R102 Rev.0

30.000
[MHz]

1.000 10,000
Frequency

0.100
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in

stand-up position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(correction factor)

1. Measuring position : The Unwanted emission was measured in the following position: EUT

Result : There are more than 20 dB of margin compared to the reference value.
4. Distance extrapolation factor = 40 log (specific distance / test distance) (dB)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator
5. This data is the Peak(PK) value.

Remark :
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2) 30 MHz to 1 GHz

Test mode : Transmission status GFSK Middle channel(Worst case)

The requirements are:

Xl Complies
Test Data
<<Radiated Emission>>
Test Model :
Test Mode . BDR_F2_30M
Testar L KGY
[dB(uV/m)]
L I : T 1 1 1T 7 1] <3mFCC Class B>
- | R | | | A Limit(QP)
C | R | | | i1 1 o1 1 [] <BDR_3OM>
50 ! —— ! ! ! ———— Spectrum(H,PK)
R ! N S A Spectrum(V,PK)
r I I [ I ] T T T T Suspected ltem(H)
B | A A | ' | A Suspected ltern(V)
0 ——
= i | R | | | CoaR
z 30 i — i i i — 1
~ C | A | : | A
b i ] ‘ L A
o bl il W
oL I R R I l I R R R
30.000 50.000 100.000 500,000 1000.000
Frequency [MHz]
Spectrum Selection
No. Frequency (P) HReading c.f Result Limit Margin Height Angle
PK aP QP
[MHz] [aB(uv)] [dB(1/m)] [dB(uv/m)] [dB(uV/m)] [dB] [cm] [deg]
1 60.406 V 44 .4 -17.7 26.7 40.0 13.3 101.0  189.0
2 159.980 V 45.2 -12.9 32.3 43.5 11.2 101.0 336.0
3 159.980 H 44.9 -12.9 32.0 43.5 11.5 205.0 329.0
4 640.009 H 32.5 0.8 33.3 46.0 12.7 205.0 359.0
5 640.009 V 32.2 0.8 33.0 46.0 13.0 101.0 89.0
Remark :

1. Measuring position : The Unwanted emission was measured in the following position: EUT
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in
stand-up position(Z axis) and the worst case was recorded.

. Result = Reading + c.f(Correction factor)

. Correction factor = Antenna factor + Cable loss + 6 dB attenuator - Amp Gain

4. This data is the Peak(PK) value.

wWN
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Test mode : Transmission status 8-DPSK Middle channel(Worst case)

The requirements are:

X] Complies
Test Data
<<Radiated Emission>>
Test Model :
Test Mode : EDR_F2_30M
Tester T KGY
[dB(uV/m)]
Or—T 71 T 1711 ! T 1 1 1 1 11| <3mFCC Class B>
- A | | A Limit(QP)
i A R R A i i o0 1o 1| <EDR_30M>
50 I N S O ! ! I N S N Spectrum(H,PK)
L 1 1 1 [ 1 1 | 1 1 [ SDECtI’Um{V.PK}
- i R R B i i i — Suspected [tem(H)
B | N ¢ ' ' | A Suspected ltem(V)
40—+ —
5 i A | | A
& 30 — 1 i i — T
— i A | | o
20 f—t+—— E MEEETY" o
N WENEE NN
oL R T R R l l R T R T
30.000 50.000 100.000 500.000 1000.000
Frequency [MHz]
Spectrum Selection
No. Frequency (P) Reading c.f Result Limit Margin Height Angle
PK QP QP
[MHz] [dB(uv)] [aB(1/m)] [dB(uv/m)] [dB(uv/m)] [dB] [cm] [deg]
1 158.980 45.5 -12.9 32.6 43.5 10.9 101.0 322.0
2 159.980 H 44 4 -12.9 31.5 43.5 12.0 205.0 120.0
3 320.030 H 39.3 -8.2 31.1 46.0 14.9 101.0 191.0
4 640.002 H 33.0 0.8 33.8 46.0 12.2 101.0 358.0
5 640.0090 vV 30.7 0.8 31.5 46.0 14.5 101.0 49.0

Remark :

1. Measuring position : The Unwanted emission was measured in the following position: EUT
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in
stand-up position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(Correction factor)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator - Amp Gain

. This data is the Peak(PK) value.

QF-QP15-03
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3) 1 GHz to

18 GHz

Test mode : Transmission status GFSK Middle channel(Worst case)

The requirements are:

X Complies
Test Data
CTK Co., Ltd. <<CTK Co. Lid.>> KGY
3m Chamber
Model Name Model Type
Manufacturer :
Mode : BDR_FZ2_5P
[dB(uV/m)]
100 ¢ ! ! A S S <FCC B GHz 3m>
. | A T N NN I O Limit(PK)
E i i i i P P PlgimiT{AV)
E I I I I I R S
80 C ! ! ! ! oo Spectrum(H,AV)
» T T T T T T T — Spectrum{H.PK)
70 - 1 1 1 1 1 1 1 1 — Spectrum{V.AV)
E \ : ' : Voo ——— Spectrum(V.PK)
60 E , , ' ; — Suspectsd ltem(H)
E : : : e Suspected ltern(V)
> 50 E : : : : : : T —=— Final ltem(H, PKJ
o F I I i I i [ —=— Final ltem(H,AV)
— 40 E i i ] i — Final ltern(V.PK)
E | | i i T R ——  Final ltem(V.AV)
30 E l I : i R
20 | DR PP ARy v o
10 :MM R s e e S B Y .
I OGO SR N SN OO P 0 SV i
E | | i | R
—10 C 1 1 1 1 1 1 1 1
1000.00 2000.00 5000.00 10000.00 18000.00
Frequency [MHz]
Final Result
Mo. Frequency (P) Reading Feacmg c.f Result Resul t Limit Limit Margin Margin Height Angle
PK PK AV PK AY Pk AV
[MHz] [dB{uv)] [c3( 1JI] [dB(1/m)] [dB{uv/m)] [dB({uv/m)] [dB{uv/m)] [dB{uv/m)] [dB] [dB] [cm] [deg]
1 3252.500 51.1 0.6 50.5 — 74.0 54.0 23.5 -——— 959 189.1
2 3%/250 H ——— 3|7 0.6 — 381 740 54 .0 —_ 5.4 95,8 1841
3 3252500 VW 4.2 _— 0.6 3.6 — 74.0 54.0 2004 ——— 233.3 55.9
4 325256500 V @ ——m— 40.3 0.6 -—_— g7 74.0 54.0 —_ 4.3 233.3 13.5
Remarks

1. Measuring position : The Unwanted emission was measured in the following position: EUT
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in
stand-up position(Z axis) and the worst case was recorded.

AWN
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. Result = Reading + c.f(correction factor)
. Correction factor = Antenna factor + Cable loss - Amp Gain
. Band reject filter was used from 1 GHz to 18 GHz
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Test mode : Transmission status 8-DPSK Middle channel(Worst case)

The requirements are:

Xl Complies
Test Data
CTK Co., Ltd. <<CTK Co. Ltd.>> KGY
3m Chamber
Model Name Model Type
Manufacturer :
Mode . EDR_F2_5P
[dB(uV/m)]
100 ¢ ! ! N S R N A <FCC B GHz 3m>
90 F i : i i L0 Limit(PK)
E i i i i b0 e PEmH{A\-’)
F I : I I R _S
80 E ! ! ! ! oo Spectrum(H,AV)
C T ! ! ! T T ! ! — SDECtI’UI’T‘I{H.PK}
70 E 1 1 1 1 1 1 1 1 — Spectrum{V.A\-’)
E | ' | | A —— Spectrum(V,PK)
60 £ | ; ; —— Suspected Item(H)
B ! ; ! L Suspected ltern(V)
D 50 E : T : : : : T —=— Final ltem(H,PK)
o F I i I I I [ —=— Final ltam{H,AV)
— 40 F i o i i — Final ltem(V,PK)
- i i i i A R ——<— Final ltem(V.AV)
30 E | : i i R
20 F ; TR PR o Wy oy
i AR E IR R P8 v
0 o P\ ot i bl AR
E | i | | Lo
—-10 C 1 1 1 1 1 1 1 1
1000.00 2000.00 5000.00 10000.00 18000.00
Freguency [MHz]
Final Result
Mo. Frequency (P) Reading Feacmg o.f Resul t Result Limit Limit Margin  Margin Height Angle
PK P AN PK AN . A
[MHz] [dBluV)] [c3(..‘dl] [dB(1/m)] [dB{uv/m)] [dB{uv/m)] [dB{uV/m)] [dB{uv/m)] [dB] [dé] [em] [deq]
1 3252500 H 494 —_— 0.6 43 8 — 740 5.0 252 —————— 958 2.4
2 32%2500 H ————— 391 0.6 -— 38.5 740 5.0 — 155 95 8 Q.0
3 3252500 VW 543 e 0.6 53.7 -_ 74.0 54.0 2083 ————— 2355 2736
4 32825600 V @ —/———mm 38.3 0.6 -—_— 38.7 74.0 54.0 —_— 5.3 235.5 12.2
Remarks

1. Measuring position : The Unwanted emission was measured in the following position: EUT
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in
stand-up position(Z axis) and the worst case was recorded.

HAWN
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. Result = Reading + c.f(correction factor)
. Correction factor = Antenna factor + Cable loss - Amp Gain
. Band reject filter was used from 1 GHz to 18 GHz

R102 Rev.0




TK

CTKCoLid.

CTK Co., Ltd.

(Ho-dong), 113, Yejik-ro, Cheoin-gu,
Yongin-si, Gyeonggi-do, Korea

Tel: +82-31-339-9970
Fax: +82-31-624-9501

Report No.:

CTK-2021-02085
Page (60) / (83) Pages

4) 18 GHz to 26.5 GHz

Test mode : Transmission status GFSK Middle channel(Worst case)

The requirements are:

X Complies

Test Data

3m Chamber

CTK Co., Ltd.

Model Name
Manufacturer
Mode

. BDR_F2_18G

<<CTK Co. Lid.>>

Model Type

[dB(uV/m)]
120

110

100
a0

80

70

60

Level

50

10 P A it

Frequency

i s — L PR Y 1 : : :J‘\ 1 1 | :
S NS T Vs i S el AN RV B (RIS
20 F— — R E— T — —
EooL oo R b
10 |
S I B I T P
O C 1 | 1 | | | | | | | | | |
18000.00 20000.00 22500.00 25000.00 26500.00

[MHz]

KGY

<FCC B GHz 3m>

Limit{PK)
Limit(AV)

<BDR_18G>

Spectrum(H.AV)
Spectrum(H.PK)
Spectrum(V,AV)
Spectrum(V,PK)

Result : There are more than 20 dB of margin compared to the reference value.

Remarks

1. Measuring position : The Unwanted emission was measured in the following position: EUT
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in
stand-up position(Z axis) and the worst case was recorded.

W N
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. Result = Reading + c.f(correction factor)
. Correction factor = Antenna factor + Cable loss - Amp Gain
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The requirements are:
Xl Complies

Test Data

Test mode : Transmission status 8-DPSK Middle channel(Worst case)

CTK Co., Lid.
3m Chamber

Mode

20
110
100

90

80

70

60

50

40

30

20

10

0

Level

Maodel Name
Manufacturer

. EDR_F2_18G

<<CTK Co. Ltd.>>

Model Type

[d B{1u‘\.-“_.-"m] ]

z

1
4

?
|

18000.00

20000.00

22500.00
Frequency

25000.00 26500.
[MHz

KGY

<FCC B GHz 3m>
Limit(PK)
Limit(AV)
<EDR_18G>
Spectrum(H,AV)
Spectrum(H,PK)
Spectrum(V,AV)
Spectrum(V,PK)

00
]

Result : There are more than 20 dB of margin compared to the reference value.

Remarks
1. Measuring position : The Unwanted emission was measured in the following position: EUT
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in

stand-up position(Z axis) and the worst case was recorded.
2. Result = Reading + c.f(correction factor)
3. Correction factor = Antenna factor + Cable loss - Amp Gain

QF-QP15-03
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5) Restricted Frequency Bands

Test mode : Transmission status GFSK Lowest channel
(Test frequency range : 2 310 MHz — 2 390 MHZz)

The requirements are:

Xl Complies
Test Data
CTK Co., Ltd. <<CTK Co. Ltd.>> KGY
3m Chamber
Model Name Model Type
Manufacturer :
Mode : BDR_BE1
[dB(uV/m)]
120 F—r— T T . ! T 1 1 | <BE_2310-2390>
110 E L R N R L I R Limit(PK)
Eo Lo A Lo | Lo Limit(AY)
100 —— — — — ! — <BDR_BE1>
Eo Lo Lo o O Spectrum(H.AV)
o T T Spsemit gy
80 F—— R — — T — I e M. m— —— Spectrum(V,PK)
SN Suspected ltem(H)
70 F—=—, i — — T Suspected Iltem(V)
O T T N T O O T II|||: L | o Enaitem{n P
@ [SURUPPPRPPRYNESY SSPL RPNV IPAPY LAPRETS SUNFE NSO FTPUR IR YR APPSR A el maiidadunat : Y
~ — T T T T T T T T T T T 1 | I! | 1 1 1 Final ltem VPK)
50 £ Lo Ll R R A L T Final ltem(V,AV)
- | | I | | 1 | | I | | | | | | 1 |
40 F—— — — — —
305 Lo I T A [ Lo
20 F——! R e (R R — 1
ol R R A Lo A
10 E
Eoho Lo I [ Lo
O_ | | | | | | | | 1 | | | | | | | 1 |
2310.00 2325.00 2350.00 2375.00 2400.00 2425.00
Frequency [MHz]
Final Result
Mo. Freguency (P) Reading Reading c.f Result Result Limit Limit Margin Margin Height Angle
PK \ PK AN PK AN PK Ay
[MHz] [dB{uv)] [aB(uv)] [dB(1/m)] [dB({uv/m)] [dB{uv/m)] [dB(uv/m)] [dB{wv/m)] [dB] [dB] [em] [deq]
1 2314.188 5289 @ — §6.2 %L @ — 74.0 54.0 “e — 2246 175.5
2 232180 V — 40.6 61  — 467 740 M0 @ — 7.3 224 6 0.0
3 2358.458 H 534 — 5.8 g2 — 74.0 54.0 48 ———- 99.8 326.5
4 23808567 H —————— 40.8 g1 — 46.9 740 M0 — 7 ak4 3 0.0
Remarks

1. Measuring position : The Unwanted emission was measured in the following position: EUT
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in
stand-up position(Z axis) and the worst case was recorded.

. Result = Reading + c.f(correction factor)

W N
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. Correction factor = Antenna factor + Cable loss - Amp Gain
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Test mode : Transmission status GFSK Highest channel
(Test frequency range : 2 483.5 MHz — 2 500 MHz)

The requirements are:

X Complies
Test Data
CTK Co., Ltd. <<CTK Co. Ltd.>> KGY
3m Chamber
Model Name Model Type
Manufacturer :
Mode : BDR_BE2
[dB(uV/m)]
120 ¢ : : : ! ! <BE_2483.5-2500>
110 E : : : : : Limit(PK)
E | | ' | | Limit{(RMS)
100 E : : ! ! : Limit(AV)
E ! ! ! N ! ! <BDR_BEZ>
90 E ! . : It . . Spectrum(H,AV)
E | | ' l \ | | —— Spectrum(H.PK)
80 F : : T - : : ———  Spectrum(V.AV)
E l | ! ",’ "\ ! ! ——— Spectrum(V,PK)
70 E ; ; ; , '.~ ; ; Suspected ltem(H)
E 50 C ! ! ! 'f-' |I\ ! L Suspected ltem(V)
D etttk B PRSI — Final Item(H,PK
S pee— . i e . Final tom(H.Av)
50 t . . Y B R . —<— Final ltem(V,PK)
a0 ! ! ! ! ! —— Final ltem(V,AV)
%0 g : : ! : :
20 L : : : : :
F I I 1 I I
10 : I I 1 I I
E | | i | |
0 C | | 1 | |
2450.00 2480.00 2470.00 2480.00 2490.00 2500.00
Freguency [MHz]
Final Result
No. Frequency (P) Reading Reading c.f Result Result Limit Limit Margin Margin Height Angle
PK A PK AY PK AV PK AV
[MHz] [aB{uv)] [d8(uv)] [dB(1/m)] [dB{uv/m)] [dB{uv/m)] [dB{uv/m)] [dB{uV/m)] [dB] [aB] [cm] [deq]
1 2488.%68 V ———m— 40.8 6.3 e 47 .1 74.0 54.0 e g6.49 4543 359.9
2 248356506 H ————— 40 8 6.3 -_— 47 1 74.0 50 _— 6.9 4 4 359 9
3 2485575 H 3.9 —_— 6.3 a0.2 -—_— 74.0 B0 138 ——— 276.1 75.8
4 2409738 V 53.3 — 6.3 596 -—_ T4.0 54.0 44 ———— 959 84.0
Remarks

1. Measuring position : The Unwanted emission was measured in the following position: EUT
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in
stand-up position(Z axis) and the worst case was recorded.

W N
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. Result = Reading + c.f(correction factor)
. Correction factor = Antenna factor + Cable loss - Amp Gain
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Test mode : Transmission status 8-DPSK Lowest channel
(Test frequency range : 2 310 MHz — 2 390 MHZz)

The requirements are:

X Complies
Test Data
CTK Co., Ltd. <<CTK Co. Ltd.>> KGY
3m Chamber
Madel Name Model Type
Manufacturer :
Mode : EDR_BE1
[dB({uV/m)]
120 F—r— T T ] T ! T 1 1 | <BE_2310-2390>
110 E L R L I ! L Limit(PK)
Eo I Lo P | Lo Limit(AV)
100 F—— — — — — A <EDR_BE1>
E L e Spectrum(H.AV)
o0 T T et
80 F—— — T — T — I — T —— Spectrum(V,PK)
- S--—--—.T—T—T—-——"——_——_—_——__—_ Suspected item(H)
70 p—— — — — i Suspected ltem(V)
[ S O O O OO O 'll: L | o Fnantem(H.P)
D .Jii‘ " T “"' l‘"h " - [ N
~ n T T T T T T T T T T T T 1 1 | !I 1 1 1 ———  Final lteam VPKJ
50 F [ RN R el | (I —— Final ltem(V,AV)
- I 1 I I I 1 I I I I I I I I 1 I I
40 F—r— T — T T — T
305 I Lo Lo { I Lo
20 f—i— — 1 R — 1
oo O A R I Lo
10 E
ol Lo Lo { I Lo
0_ | | | | | | | | | | | | | | 1 | |
2310.00 2325.00 2350.00 2375.00 2400.00 242500
Frequency [MHz]
Final Result
Mo. Freguency (P) PReading Reading c.f Result Result Limit Limit Margin Margin Height Angle
P AN PK AV PK AV P Ay
[MHz] [dB(uv)] [dB(uv)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB{uV/m)] [dB(uV/m)] [dB] [dB] [cm] [deg]
1 2315.848 53.4 _ §.2 536 _— 740 54.0 44 ——— 4541 0.0
2 2399w Vv —mm 406 .1 EE—— 46.7 T4.0 54.0 — 7.3 346.7 359.9
3 2380811 W 53.6 —_— .1 59.7 —_ T4.0 54.0 43 ——— 998 37.9
4 2385538 H ———— 407 §.2 -_— 469 740 540 -—_ 7.1 100.0 5.0
Remarks

1. Measuring position : The Unwanted emission was measured in the following position: EUT
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in
stand-up position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(correction factor)

3. Correction factor = Antenna factor + Cable loss - Amp Gain
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Test mode : Transmission status 8-DPSK Highest channel

(Test frequency range : 2 483.5 MHz — 2 500 MHz)

The requirements are:

X Complies
Test Data
CTK Co., Ltd. <<CTK Co. Ltd.>> KGY
3m Chamber
Model Name Maodel Type
Manufacturer :
Mode : EDR_BE2
[dB{uv/m)]
120 : : : : : <BE_2483.5-2500>
110 E : : : : : LimiHF’K]
E i | | H i Limit(RMS)
100 E ! ! ! pANY ! ! Limit(AV)
E ! ! ! ;PI \llt ! ! <EDR_BEZ2>
90 E ! ' ' ' ' Spectrum(H,AV)
E ' | | ! \ ' | —  Spectrum(H,PK)
80 E T : : ; : ——— Spectrum(V.AV)
E | | | II,’ ‘\\ ! ! ——— Spectrum(V,PK)
70 F ; ; — ; ; Suspected ltem(H)
@ C ! ! ! / \‘ ! ! Suspected ltem(V)
L e T R —— R me——T—— Final |tem§H-PK;
— C 1 1 1 | Ill T T Final ltemiH, AV
50 E : . - : : Final Item(V,PK)
40 E ! ! ! ! ! ——— Final Itam(V,AV)
2 : ! ! ! ! !
20 F : ; : : :
= 1 I I 1 I
10 : 1 I I 1 I
e | | i |
2450.00 2460.00 2470.00 2480.00 2490.00 2500.00
Freguency [MHz]
Final Result
Mo. Frequency (P) Reading Reading c.f Result Result Limit Limit Margin Margin Height Angle
PK AV PK AV PK AV Pk AV
n[ Z]__ [ﬁg_ [a8{uv)] [dB{'."'D:': [dB{_L.IEI_] [dB[L.I'i’.-"'_n,"] [dB{EE.-"'nl] [dB{g‘i.-"E}: _[ﬁ [ng]; 4[132]3 [ng%
; Ejgéﬁgﬁg I — iccg 2; —_— j:*f 7470 B4 ————— B9 4540 3599
3 2485319 VW 3.6 —_— 6.3 5.9 _— 74.0 5.0 14. —_— 2332 1348
4 24899762 H 53.5 — 6.3 58.8 -_ 74.0 54.0 42 — 3448 23.0
Remarks

1. Measuring position : The Unwanted emission was measured in the following position: EUT
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in
stand-up position(Z axis) and the worst case was recorded.
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. Result = Reading + c.f(correction factor)
. Correction factor = Antenna factor + Cable loss - Amp Gain
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Report No.:

- WizFi320-CON]

<<Radiated Emission>>

[Variant Model

CTK Co., Ltd.
(Ho-dong), 113, Yejik-ro, Cheoin-gu,
Yongin-si, Gyeonggi-do, Korea
Tel: +82-31-339-9970
Fax: +82-31-624-9501
: BDR_2_F2_08k

Test mode : Transmission status GFSK Middle channel(Worst case)
L KGY

Test Model
Test Mode

Tester

e e f e bty s

Limit(QP)
<BDR_Z_9k>

Spectrum(H,PK)

Spectrum(V,PK)

<3m(Loop) FCC PART15C_9

The requirements are:

1) 9 kHz to 30 MHz
Xl Complies

CTK Co., Ltd.
Test results
Test Data

R102 Rev.0

30.000
[MHz]

1.000 10.000
Frequency

0.100
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in

stand-up position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(correction factor)

1. Measuring position : The Unwanted emission was measured in the following position: EUT

Result : There are more than 20 dB of margin compared to the reference value.
4. Distance extrapolation factor = 40 log (specific distance / test distance) (dB)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator
5. This data is the Peak(PK) value.

Remark :
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<<Radiated Emission>>

CTK Co., Ltd.
(Ho-dong), 113, Yejik-ro, Cheoin-gu,
Yongin-si, Gyeonggi-do, Korea
Tel: +82-31-339-9970
Fax: +82-31-624-9501
: EDR_2_F2_9k

Test mode : Transmission status 8-DPSK Middle channel(Worst case)
T KGY

TK

g:I'K Co., Ltd.
Test Model

Test Mode
Tester

The requirements are:

Xl Complies
Test Data

e e f e bty s

Limit(QP)
<EDR_2_9k>

Spectrum(H,PK)

Spectrum(V,PK)

<3m(Loop) FCC PART15C_9

R102 Rev.0

30.000
[MHz]

1.000 10.000
Frequency

0.100
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in

stand-up position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(correction factor)

1. Measuring position : The Unwanted emission was measured in the following position: EUT

Result : There are more than 20 dB of margin compared to the reference value.
4. Distance extrapolation factor = 40 log (specific distance / test distance) (dB)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator
5. This data is the Peak(PK) value.

Remark :
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2) 30 MHz to 1 GHz

Test mode : Transmission status GFSK Middle channel(Worst case)

The requirements are:

Xl Complies
Test Data
<<Radiated Emission>>
Test Model :
Test Mode : BDR_2_F2_30M
Tester T KGY
[dB(uV/m)]
OO+ 71 T 1 1 : T 1 1 1 1 1 1] <3mFCC Class B>
- | A | ' ' A Limit(QP)
C i I T R i i i I T N <BDRZ2_30M>
50 ! R S S ! ! ! I S S Spectrum(H,PK)
- I I I [ I 1 1 I [ T Spectrum{V‘PK}
r i R A i i i N Suspected ltem(H)
C | A | ' ' o Suspected ltem(V)
0 —— 1
s b b I SRR I §
5 30 T T T T T T T T T T T T T T
— C | A | ' ' A
20 ff————++ 1+t | AR L S
10— W=
oL I R R I I I R R
30,000 50.000 100.000 500,000 1000,000
Freguency [MHz]
Spectrum Selection
No. Frequency (P) HReading c.f Resul t Limit Margin Height Angle
PK QP QP
[MHz] [dB(uv)] [dB(1/m)] [dB(uv/m)] [dB(uv/m)] [dB] [cm] [deg]
1 150.980 VW 44 .3 -12.9 31.4 43.5 12.1 101.0 330.0
2 150.980 H 43.8 -12.9 30.9 43.5 12.6 209.0 329.0
3 320.030 H 41.2 -8.2 33.0 45.0 13.0 101.0 340.0
4 813.760 V 39.8 3.4 43.2 46.0 2.8 101.0 259.0
5 813.760 H 39.7 3.4 43.1 46.0 2.9 101.0 188.0
Remark :

1. Measuring position : The Unwanted emission was measured in the following position: EUT
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in
stand-up position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(Correction factor)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator - Amp Gain

4. This data is the Peak(PK) value.
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Test mode : Transmission status 8-DPSK Middle channel(Worst case)

The requirements are:

X] Complies
Test Data
<<Radiated Emission>>
Test Model :
Test Mode : EDR_2_F2_30M
Tester : KGY
[dB(uV/m)]
O T 71 : T 1 1 1 1 | 1] <3mFCC Class B>
- : A A | | | A R Limit(QP)
C i R R i i i b | <EDRZ2_30M>
50 N S ! ! R S S Spectrum(H,PK)
- 1 I I [ I I I I [ T | Spect[um{V_PK}
r i T T R | i i T Suspected ltem(H)
C ' R R R ¢ : | | S R Suspected ltemn(V)
0 —— 1
s b NSRRI
é 30 T T T T T T T T T T T T T T
— ' A | | | S BT
20—ttt | L Lgfeeee
10 [— - ‘ ' RS
oL l R N l l l R
30.000 50.000 100.000 500.000 1000.000
Frequency [MHz]
Spectrum Selection
No. Frequency (P) Reading c.f FResult Limit Margin Height Angle
PK QP QP
[MHz] [dB(uV)] [dB(1/m)] [dB[qu}] [dB(uV/m)] [dB] [cm] [deg]
1 150.980 V 43.8 -12.9 30.9 43.5 12.6 100.0  329.0
2 150.980 H 43.4 -12.9 30.5 43.5 13.0 193.0 323.0
3 320.030 H 42.0 -8.2 33.8 46.0 12.2 100.0  336.0
4 813.518 H 38.8 3.4 42,2 46,0 3.8 100.0  158.0
5 813.639 V¥ 38.8 3.4 42,2 46,0 3.8 100.0 263.0
Remark :

1. Measuring position : The Unwanted emission was measured in the following position: EUT
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in
stand-up position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(Correction factor)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator - Amp Gain

4. This data is the Peak(PK) value.
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3) 1 GHz to

18 GHz

Test mode : Transmission status GFSK Middle channel(Worst case)

The requirements are:
X Complies
Test Data
CTK Co., Ltd. <<CTK Co. Ltd.>> KGY
3m Chamber
Model Name Model Type
Manufacturer :
Mode :BDR_Z2_F2_5P
[dB(uV/m)]
100 ¢ : : N S <FCC B GHz 3m>
90 E : : : N Limit(PK)
C i i i i Lo <B0A 2 L'IF?;H{AVJ
E I I I ! R 2.5
80 E ! ! ! ! e Spectrum(H,AV)
F ! ! ! ! 1 ——— Spectrum(H,PK)
70 = 1 1 1 1 1 1 1 1 — Spectrum{V.AV)
s | | | Lo —— Spectrum(V,PK)
60 F ; ; ; e Suspected ltem(H)
B ! ! ! D Suspected [ter(V)
D 50 | T T T : T T - —=— Final ltem(H.PK)
5 E | | | | I I [ —=—  Final ltem(H.AV)
— 40 F i i i ] — Final ltem(V,PK)
F | | | i P —— Final ltem{V.AV)
30 & i i i i 1
0 ¢ P IR BRI
10¢ . ! T o T T
0 Bmsmsacmro N pobln Lo el
C | | | | A
—10 C 1 1 1 1 1 1 1 1
1000.00 2000.00 5000.00 10000.00 18000.00
Freguency [MHz]
Final Result
Mo. Frequency (P) Reading FBECIHQ c.f Result Result Limit Limit Margin Margin Height Angle
PK AV PK AV PK AV PK Ay
[MHz] [dB(uv)] [c3( uvl]l [dB{1/m}] [dB{uV/m)] [dB(uv/m)] [dB(uv/m)] [dB{uv/m)] [dB] [dB] [cm] [deq]
1 3216.375 49.5 0.7 453.8 — 74.0 54.0 25 — 2244 0.0
2 3252500 H —————— 39.4 0.6 E— 38.8 T4.0 54.0 — 15.2 99.8 2350.9
3 3252500 VW 545 _— 0.6 53.8 —_— 74.0 54.0 20 — 235.1 140.2
4 32_/2500 V —m— 40.2 0.8 E— 38.6 74.0 54.0 e 4.4 235.1 1.0
Remarks

1. Measuring position : The Unwanted emission was measured in the following position: EUT
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in
stand-up position(Z axis) and the worst case was recorded.

A WN
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. Result = Reading + c.f(correction factor)
. Correction factor = Antenna factor + Cable loss - Amp Gain
. Band reject filter was used from 1 GHz to 18 GHz
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Test mode : Transmission status 8-DPSK Middle channel(Worst case)

The requirements are:

Xl Complies
Test Data
CTK Co., Ltd. <<CTK Co. Ltd.>> KGY
3m Chamber
Model Name Model Type
Manufacturer :
Mode EDR_Z2_F2_5SP
[dB(uV/m)]
100 ¢ ! ! N S S N <FCC B GHz 3m>
.- : AN S TN T U Limit(PK)
E i i i i Lo Limit(AV)
E ! ! ! ! oo <EDR_2_35P>
80 E ! ! ! ! e Spectrum(H,AV)
b ! ! ! ! T T T ——— Spectrum(H,PK)
70 = 1 1 1 1 1 1 1 1 — Spectrum{V.AV)
E ' | | | A — Spectrum(V,PK)
60 F ; ; ; — Suspected ltem(H)
E . ; ; S Suspected ltern(V)
ot F I I I I I [ —<=— Final |tE.'I'T'| H. AV}'
— 40 F ] i i i T — Final ltem(V,PK)
E | | | i Lo —— Final ltem(V,AV)
30 E : | i i —
20 | KT JW S R eI T
10 A e R A A A
0 Pt N\ Pt Lok pdrenr A AN
s I | | | Lo
_10 C 1 1 1 1 1 1 1 1
1000.00 2000.00 5000.00 10000.00 18000.00
Frequency [MHz]
Final Result
Mo. Frequency (P) Reading Reading c.f Result Result Limit Limit Margin Margin Height Angle
PK A PK AV PK AV PK. AV
[MHz] [dB{uv)] [dB(uv)] [aB(1/m)}] [dB({uV/m)] [dB{u¥v/m)] [dB{uv/m)}] [dB(uV/m)] [dB] [dB] [cm] [deg]
1 3282.500 H 5 —_— 0.6 50.0 — 74.0 54.0 240 —————— 998 185.3
2 32525800 H ———— 39.1 0.8 — 38.5 74.0 54.0 — 5.5 ag. 8 165.9
3 32500 VW 54 3 _— 0.6 B3.7 — 740 4.0 203 ———— 236.7 1423
4 32/2E00 VWV —m— 397 0.6 -_— 391 740 540 -— 4.9 236.7 11.1
Remarks

1. Measuring position : The Unwanted emission was measured in the following position: EUT
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in
stand-up position(Z axis) and the worst case was recorded.

AWN
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. Result = Reading + c.f(correction factor)
. Correction factor = Antenna factor + Cable loss - Amp Gain
. Band reject filter was used from 1 GHz to 18 GHz
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4) 18 GHz to 26.5 GHz
Test mode : Transmission status GFSK Middle channel(Worst case)

The requirements are:
X Complies

Test Data

CTK Co., Lid. <<CTK Co. Ltd.>> KGEY
3m Chamber

Model Name Model Type
Manufacturer :
Mode :BDR_2_F2_18G

[d B{1u\.f',.-"m) ]

O e N N - <FCC B GHz 3m>
o F—t L S N SRR N L Limit(PK)
o o o L Limit(AV)
100 b—t 1+ N N S— N N — - <BDR2_18G>
Eoo Lo Lo o Spectrum(H,AV)
g0 E . ' ' ' . . ' — — Spectrum(H,PK)
E ' | | | ' ' | A Lo Spectrum(V,AV)
80 f—t——— — — - Spectrum(V.PK)
70 f———— — — —
E o . R o
q}_'_\ 60 = T T T T T T T T T T T T T
- SR S — S S — - -
PR o e

: o : H\ :_J\ L | k : :
= | | | = oo T o ‘-Lr-"“w]\.r\ﬂ'l .
20 F i i i i i i i — T 1
Eoo | | R T S S R b
10 F
Eo | | R T R b
O C 1 1 1 1 1 1 1 1 1 1 1 1 1
18000.00 20000.,00 22500.00 25000,00 26500.00
Frequency [MHz]

Result : There are more than 20 dB of margin compared to the reference value.

Remarks

1. Measuring position : The Unwanted emission was measured in the following position: EUT
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in
stand-up position(Z axis) and the worst case was recorded.

. Result = Reading + c.f(correction factor)

. Correction factor = Antenna factor + Cable loss - Amp Gain

wWN
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Test mode : Transmission status 8-DPSK Middle channel(Worst case)

The requirements are:
Xl Complies

Test Data

3m Chamber

Model Name
Manufacturer :
Mode :EDR_2_F2_18G

[dB(uV/m)]

CTK Co., Lid. <<CTK Co. Ltd.>>

Model Type

120

110

100

90

80

70

60

Level

50
40

;

i

30

20

10
0

18000.00 20000.00 22500.00
Frequency

25000.00 26500,

KGY

<FCC B GHz 3m>
Limit(PK)
Limit(AV)
<EDRZ_18G>
Spectrum(H,AV)
Spectrum(H,PK)
Spectrum(V.AV)
Spectrum(V.PK)

00

[MHz]

Result : There are more than 20 dB of margin compared to the reference value.

Remarks

1. Measuring position : The Unwanted emission was measured in the following position: EUT
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in
stand-up position(Z axis) and the worst case was recorded.

. Result = Reading + c.f(correction factor)

W N
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. Correction factor = Antenna factor + Cable loss - Amp Gain
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5) Restricted Frequency Bands

Test mode : Transmission status GFSK Lowest channel
(Test frequency range : 2 310 MHz — 2 390 MHZz)

The requirements are:

Xl Complies
Test Data
CTK Co., Ltd. <<CTK Co. Ltd.>> KGY
3m Chamber
Model Name Model Type
Manufacturer :
Mode : BDR_2_BE+
[dB(uV/m)]
120 £ T T ] . ! T T 1 1 | <BE_2310-2390>
110 E I R R R L l I Limit(PK)
Eo AT G Lo I A R Limit(AV)
100 f—— — — — ———— <BDR_2_BE1>
o Loy Lo L Spectrum(H,AV)
90: ' I I ' I ' ' I I I I I I I|| I I ' _— Spectrum{H.PK}l
Eo R R oo Do | ——— Spectrum(V,AV)
80 F—— I — — T — — 1 — Spectrum(V,PK)
EEEEEEEEEEEEEEEEEET Suspected Item(H)
70 F—— SRR ST i — Suspected Item(V)
E L Lo Lo L : . | | 1 | —=— FEinalltem(H.PK)
7 60 B —T— | Final ltem(H,AV)
— C T T T T T T T T T T T 1 1 | | 1 1 1 —— Final |temVPK)
50 E J | R R | - R Final ltermn(V,AV)
- | I 1 I | I I | | | | 1 | 1 | | I
40 E i — — — —
S IENEEEENEER SN EEEEEEE
20 F i — T — T T —
NI
10: I I 1 I 1 1 I I I I I 1 I 1 I I 1
E | | 1 | 1 1 | | | | | 1 | 1 | | 1
- 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2310 00 2325.00 2350.00 2375.00 2400.00 242500
Frequency [MHz]
Final Result
Mo. Frequency (P) Reading Reading c.f Result Result Limit Limit Margin  Margin Height Angle
PK A PK AV PK AV PK Ay
[MHz] [dB(uv)] [d8(uv)] [de(1/m)] [dB(uv/m)] [cBluv/m)] [dB(uv/m)] [dB(uV/m)}] [dB] [dB] [em] [deg]
1 28312.401 v 53.2 — 6.2 584 000 0 —— T4.0 54.0 46 —- gg.g 232.2
2 2314844 H 53.4 ——m 6.2 5888 — T4.0 54.0 44 — 234.3 365.3
3 23re.2; H & — 407 61 — 46 8 740 M0 — 7.2 2343 0.0
4 23|3s5FT VO —m— A0.7 62  — 46 8 T4.0 Mo 7.1 a3 8 0.0

Remarks
1.

Measuring position : The Unwanted emission was measured in the following position: EUT

stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in

stand-up position(Z axis) and the worst case was recorded.
. Result = Reading + c.f(correction factor)
. Correction factor = Antenna factor + Cable loss - Amp Gain
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Test mode : Transmission status GFSK Highest channel
(Test frequency range : 2 483.5 MHz — 2 500 MHz)

The requirements are:

X Complies
Test Data
CTK Co., Ltd. <<CTK Co. Ltd.>> KGY
3m Chamber
Model Name Model Type
Manufacturer :
Mode : BDR_Z2_BEZ2
[dB(uV/m)]
120 : : ! ! ! <BE_2483.5-2500>
110 E : : : : : Limit(PK)
E ! ! ! / ! ! L]miT{RMS}
100 E ! : ! i ! ! Limit(AV)
o ! ! ! L] ! ! <BDR_2_BE2>
90 E ' ' ' — ' ' Spectrum(H,AV)
E l l : I l l Spectrum(H,PK)
80 F T T I T : : Spectrum(V,AV)
c ! ! : lll; \ ! ! Spectrum(V,PK)
70 F : ; e ; Suspected ltem(H)
5 c : : : F : : Suspected ltem(V)
7 60 [Srwre ey wysres s T e pR——— € Final ItemEH.PKg
- E i ' | | | ; . Final ltem(H,AV
50 £ : s R B - Final ltem(V,PK)
A0 ! ! ! ! ! Final ltem(V,AV)
%0 g ! ! : : :
20 : : : : :
F 1 1 | | |
_IO : 1 1 I I I
N i i i i
2450.00 2460.00 2470.00 2480.00 2490.00 2500.00
Frequency [MHz]
Final Result
Mo. Frequency (P) Reading Reading c.f Result Result Limit Limit Margin  Margin Height Angle
PK AV PK AV PK AV PK AV
[MHz] [dB(uv)] [a8(uv)] [cB(1/m)] [dB(uv/m)] [dB(uv/m)] [dB(uv/m)] [dB{uv/m)] [dB] [dB] [cm] [deg]
1 2488.212 v 53.3 —_— 6.3 58.6 — T4.0 54.0 4.4 —————— 100.0 53.1
2 2488284 V @—m 40.8 6.3 e 47 .2 74.0 54.0 e 6.8 225.0 0.1
3 2492425 H ——m—m— 40.8 6.3 -_— 47 74.0 840 -—_ 6.9 454 2 0.0
4 2496 331 H 53.4 —_— 6.3 58.7 — 4.0 540 43 ————— 939 359.0
Remarks

1. Measuring position : The Unwanted emission was measured in the following position: EUT
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in
stand-up position(Z axis) and the worst case was recorded.

. Result = Reading + c.f(correction factor)

. Correction factor = Antenna factor + Cable loss - Amp Gain
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Test mode : Transmission status 8-DPSK Lowest channel
(Test frequency range : 2 310 MHz — 2 390 MHZz)

The requirements are:

X Complies
Test Data
CTK Co., Ltd. <<CTK Co. Ltd.>> KGY
3m Chamber
Maodel Name Model Type
Manufacturer :
Mode : EDR_2_BE1
[dB({uV/m)]
120 F—— T T ] T ! T 1 1 | <BE_2310-2390>
110 E L R L I ! L Limit(PK)
Eo I Lo P A L Limit(AV)
100 F—— I N S~ - L Jir o+ 1 1 ) <EDR_2_BE1>
IR N H Spectrum(H.AV)
S S T O I IO R B l"ﬂi I R— ek )
80 F—— — T — T —T ) A — ——  Spectrum(V,PK)
- ---—-T—S—SsS—s-—T-—_———__— Suspected Item(H)
70 fB——— — e — ; | EEr—— Suspected ltem(V)
T E 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 —=—  Final |tem(HPK]
Z 60 B — Ii: PP PPN T e e 7 e o u* r—— = Final ltem(H,AV)
~! - T T T T T T 1 1 1 1 1 1 ——  Final lteam VPKJ
50 R I . N O T TR T = P T ——  Final ltam(V,AV)
H m I 1 il T 1 a I 1 I 1 I I I I 1 I 1
40 f—mn — T — T T ——— — T
305 B T Lo oo Lo
20 f——" T 1 R — 1
BRI RN
10 B
H o | T Lo oo Lo
0_ | | | | | | | | | | 1 | | | | 1 | |
2310.00 2325.00 2350.00 2375.00 2400.00 242500
Frequency [MHz]
Final Result
Mo. Frequency (P) Reading Reading c.f Result Result Limit Limit Margin  Margin Height Angle
P AV PK AV PK AV PK AV
[MHz] [dBiuv)] [d8(uv)] [dB{1/m)] [dB(uv/m)] [dB(u¥/m)] [dB(uv/m)] [dB(uv/m)}] [dB] [dB] [em] [deq]
1 231083V —m—m— 40.6 6.2 -— 45 8 740 540 -—_ 7.2 225.0 0.0
2 231888 H ———— 407 6.1 — 45.8 740 540 -—_ 7.2 233.6 389.8
3 2342243 N 53.1 e 5.8 58.9 — T4.0 54.0 5.1 —— 2250 4.3
4 2381558 H h3.7 _ &.1 59 8 — T4.0 54.0 42 —————— 958 41.8
Remarks

1. Measuring position : The Unwanted emission was measured in the following position: EUT
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in
stand-up position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(correction factor)

3. Correction factor = Antenna factor + Cable loss - Amp Gain
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Test mode : Transmission status 8-DPSK Highest channel
(Test frequency range : 2 483.5 MHz — 2 500 MHz)

The requirements are:

X Complies
Test Data
CTK Co., Ltd. <<CTK Co. Ltd.>> KGY
3m Chamber
Model Name Model Type
Manufacturer :
Mode : EDR_2_BEZ
[dB(uV/m)]
120 : : ! : ! <BE_2483,5-2500>
110 E : : : : : Limit(PK)
g ! ! ! f‘ ! ! —— Limit(RM3)
100 E ! ! ! [ : : Limit(AV)
2 ! ! AR | <EDR_2_BE2>
o0 E ! . . | | : . Spectrum(H,AV)
E | | | R ' | ——— Spectrum(H,PK)
80 F : : : 1/ : : ——— Spectrum(V.AY)
E l | | }-’ "J ! ! ——— Spectrum(V,PK)
70 E ; ; ; ] it : ; Suspected ltern(H)
D E ! ! ! R ! Suspected ltem(V)
o €0 B S T W e P ' g e Final ItemEH.PKg
~ E i | | i | . Final ltem(H,AV
50 £ : J —; ¥ 2 . —— Final ltem(V,PK)
F : : ! ! —— Final ltam(V,AV)
40 - 1 1 ] ]
] N z
20 [ : : : :
= | | |
10 ; 1 1 1 1
0B | | | |
2450,00 2460.00 2470.00 2480.00 2490.00 2500.00
Frequency [MHz]
Final Result
Mo. Frequency (P) Reading Reading c.f Result Result Limit Limit Margin  Margin Height Angle
PK AV Py AV PK AV PK Ay
[MHz] [da{uv)] [a8{uv)] [aB(1/m)] [aB(uv/m)] [dB(uv/m)] [dB(uv/m)] [cB(uv/m)] [dB] [dB] [cm] [deq]
1 2484881 541 _ 6.2 60. _— 740 5.0 1837 ————— 2348 746
2 2487.481 -— 40.8 6.3 —_— 471 74.0 B4, —_— 6.9 356.6 0.0
3 2483.900 542 _ 6.2 60 .4 _— 740 540 36 —— 2286 31786
4 2496.575 -—_— 41.0 6.3 -—_— 473 74.0 54.0 -—_— 6.7 9g.8 359.9
Remarks

1. Measuring position : The Unwanted emission was measured in the following position: EUT
stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found in
stand-up position(Z axis) and the worst case was recorded.
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. Result = Reading + c.f(correction factor)
. Correction factor = Antenna factor + Cable loss - Amp Gain
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4.8 AC Power Line Conducted Emissions

A radio apparatus that is designed to be connected to the public utility (AC) power line shall
ensure that the radio frequency voltage, which is conducted back onto the AC power line on
any frequency or frequencies within the band 150 kHz-30 MHz, shall not exceed the limits.

Instrument Settings

IF Band Width: 9 kHz

Test Procedures

ANSI C63.10-2013 - Section 6.2.2

The EUT was placed on a non-metallic table 0.8 m above the metallic, grounded floor

and 0.4 m from the reference ground plane wall. The distance to other metallic surfaces
was at least 0.8 m.
Amplitude measurements were performed with a quasi-peak detector and an average

detector.

Limit

Conducted Limit (dBuV)

Frequency
(MHz) Quasi-peak Average**
0.15~ 0.5 66 to 56%* 56 to 46*
0.5~5 56 46
5~ 30 60 50

* The level decreases linearly with the logarithm of the frequency.
** A linear average detector is required.

Test Results

The requirements are:

X Complies
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Test Data
Test mode : GFSK lowest channel(Worst case)
[LINE]
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150k 300 400500 800 1M oM 3M 4M5M6E 8 10M 20M  30M
Frequency in Hz
Final Result 1
Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit
(MHz) (dBpV) Time (kHz) (dB) (dB) | (dBpV)
(ms)
3277500 9.2 1000.0 9.000 | On L1 9.8 46.8 56.0
4.645500 12.9 ] 1000.0 9.000 | On L1 9.9 431 56.0
12.003000 20.6 | 1000.0 9.000 | On L1 9.9 39.4 60.0
24.022500 26.6| 1000.0 9.000 | On L1 10.1 334 60.0
Final Result 2
Frequency | CAverage | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit
{(MHz) (dBpV) Time (kHz) (dB) (dB) | (dBpV)
(ms)
4.114500 8.8 | 1000.0 9.000 | On L1 9.9 37.2 46.0
12.003000 15.3 | 1000.0 9.000 | On L1 9.9 34.7 50.0
16.786500 15.4 | 1000.0 9.000 | On L1 10.0 34.6 50.0
24.022500 25.5 | 1000.0 9.000 | On L1 10.1 24.5 50.0
QF-QP15-03 R102 Rev.0
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[NEUTRAL]
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Frequency in Hz
Final Result 1
Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit
{(MHz) {dBpv) Time {(kHz) (dB) (dB) | (dBpV)
{ms)
0.537000 8.5 1000.0 9.000 | On N 9.9 47.5 56.0
3.700500 9.2 1000.0 9.000 | On N 9.8 46.8 56.0
6.283500 9.7 1000.0 9.000 | On N 9.9 50.3 60.0
12.003000 22.3 | 1000.0 9.000 | On N 9.9 37.7 60.0
19.441500 23.0 1000.0 9.000 | On N 101 37.0 60.0
24.004500 30.4 | 1000.0 9.000 | On N 10.1 29.6 60.0
Final Result 2
Frequency | CAverage | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit
(MHz) {dBpV) Time {kHz) (dB) (dB) | (dBpV)
{ms)
4.114500 8.6 | 1000.0 9.000 [ On N 9.9 T4 46.0
4.911000 9.6 | 1000.0 9.000 [ On N 9.9 36.4 46.0
12.003000 17.1 [ 1000.0 9.000 [ On N 9.9 32.9 50.0
15.855000 16.0 [ 1000.0 9.000 [ On N 10.0 34.0 50.0
19.306500 21.6 [ 1000.0 9.000 [ On N 10.1 28.4 50.0
24.022500 28.9 | 1000.0 9.000 [ On N 10.1 21.1 50.0
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Test mode : 8-DPSK lowest channel(Worst case)

[LINE]
80T
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150K 300 400500 800 1M 2 3M AM5ME 8 10M 20M  30M
Frequency in Hz
Final Result 1
Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit
(MHz) (dBpV) Time (kHz) (dB) (dB) | (dBpV)
(ms)
0.685500 8.6 1000.0 9.000 | On L1 9.9 47.4 56.0
4.969500 9.5| 1000.0 9.000 | On L1 9.9 46.5 56.0
12.003000 20.6 | 1000.0 9.000 | On L1 9.9 394 60.0
24.004500 26.4| 1000.0 9.000 | On L1 10.1 33.6 60.0
Final Result 2
Frequency | CAverage | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit
(MHz) (dBpV) Time (kHz) (dB} (dB} | (dBpV)
(ms)
3.318000 9.1 1000.0 9.000 | On L1 9.8 36.9 46.0
12.003000 15.1 | 1000.0 9.000 [ On L1 9.9 34.9 50.0
16.786500 15.4 | 1000.0 9.000 [ On L1 10.0 34.6 50.0
24022500 23.8 | 1000.0 9.000 | On L1 10.1 26.2 50.0
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Final Result 1
Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit
{MHz) {dBpV) Time (kHz) (dB) (dB) | (dBpV)
(ms)
0.915000 8.5 1000.0 9.000 | On N 9.8 47.5 56.0
4.114500 12.7| 1000.0 9.000 | On N 9.9 43.3 56.0
4.911000 13.6 | 1000.0 9.000 | On N 9.9 42.4 56.0
12.003000 22.2 | 1000.0 9.000 | On N 9.9 37.8 60.0
19.441500 23.5] 1000.0 9.000 | On N 10.1 36.5 60.0
24.004500 30.0] 1000.0 9.000 | On N 10.1 30.0 60.0
Final Result 2
Frequency | CAverage | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit
{MHz) (dBpV) Time {kHz) (dB) (dB) | {dBpV)
{ms)
4.114500 8.7 | 1000.0 9.000 | On N 9.9 373 46.0
4.911000 9.6 | 1000.0 9.000 | On N 9.9 36.4 46.0
12.003000 16.8 | 1000.0 9.000 | On N 9.9 33.2 50.0
15.855000 16.0 | 1000.0 9.000 | On N 10.0 34.0 50.0
19.306500 21.7 | 1000.0 9.000 | On N 10.1 28.3 50.0
24.022500 27.2 | 1000.0 9.000 | On N 10.1 22.8 50.0
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5. APPENDIX A — Test Equipment Used For Tests

Name of Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1 | Signal Analyzer Agilent N9020A US46470483 2021-02-16 | 2022-02-16
2 | Signal Generator Rohde & Schwarz SMB100A 175528 2021-04-12 | 2022-04-12
3 | EMI Test Receiver Rohde & Schwarz ESCI7 100814 2020-10-20 | 2021-10-20
4 | Bilog Antenna SCHAFFNER CBL6111C 2551 2021-03-22 | 2023-03-22
5 | Active Loop Antenna SCHWARZBECK FMZB 1513 1513-126 2020-05-20 | 2022-05-20
6 | 6dB Attenuator BIRD 5W 6dB 1744 2020-12-16 | 2021-12-16
7 | 6dB Attenuator Rohde & Schwarz DNF 272.4110.50-2 2020-10-23 | 2021-10-23
8 | AMPLIFIER SONOMA 310 291721 2021-01-22 | 2022-01-22
9 | EMI Test Receiver Rohde & Schwarz ESU40 100336 2021-01-12 | 2022-01-12
10 | Preamplifier Agilent 8449B 3008A02011 2020-11-30 | 2021-11-30
11 Rr‘]’febr:ﬁamdged Guide ETS-Lindgren 3117 00154525 2019-10-14 | 2021-10-14
12 | Horn Antenna SCHWARZBECK BBHA9170 00967 2020-05-25 | 2022-05-25
13 | Band Reject Filter Micro Tronics BRM50702 G444 2020-10-14 | 2021-10-14
14 | DC Power Supply HP E3632A KR75301278 2020-07-23 | 2021-07-23
15 gjs;glrac"ing DC Power -Icir?gtvrvlfrr'ldeﬂes:cmc 6303D 711196 2021-01-14 | 2022-01-14

o.,Ltd.
16 | Low Noise Amplifier TESTEK TK-PA1840H 200115-L 2021-05-21 | 2022-05-21
17 | LISN Rohde & Schwarz ENV216 101235 2021-01-12 | 2022-01-12
18 | EMI Test Receiver Rohde & Schwarz ESCI3 100032 2021-01-15 | 2022-01-15
Cable Manufacturer Model No. Serial No. Check Date

1 | RF Cable Canare Corporation L-5D2W N/A 2020-10-20
2 | RF Cable Junkosha Inc. MWX221 20055321 2021-06-02
3 | RF Cable HUBER+SUHNER SUCOFLEX 102 | MY073/2 2021-02-20
4 | RF Cable HUBER+SUHNER SUCOFLEX 102 | MY4728/2 2021-02-20
5 | RF Cable HUBER+SUHNER SUCOFLEX 104 | MY27558/4 2021-02-20
6 | RF Cable HUBER+SUHNER SUCOFLEX 104 | N/A 2021-02-20
7 | RF Cable HUBER+SUHNER SUCOFLEX 104 | MY27573/4 2021-02-20
8 | RF Cable HUBER+SUHNER SUCOFLEX 106 | N/A 2021-02-20
9 | RF Cable HUBER+SUHNER SUCOFLEX 102 | 803010/2 2021-02-20
10 | RF Cable HUBER+SUHNER SUCOFLEX 102 | 803742/2 2021-02-20
11 | RF Cable HUBER+SUHNER SUCOFLEX 102 | MY4728/2 2021-02-20
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