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Summary of Test Data

Applicable Rule

Test Requirement (Section 15.247) Result
Minimum 6 dB Bandwidth 15.247(a)(2) Pass
Maximum Peak Conducted Output Power 15.247(b)(3) Pass
Power Spectral Density 15.247(e) Pass
Emissions In Non-Restricted Frequency Bands 15.247(d) Pass

Emissions In Restricted Frequency Bands

. . 15.247(d), 15.205, 15.209 Pass
(Radiated emission measurements)

Emission On The Band Edge 15.247(d), 15.205 Pass

AC Power Line Conducted Emission 15.207 Pass

Antenna Requirement 15.203 Pass
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1. General Information

1.1 Identification of the EUT

Intertek Report No.: 181000298 TWN-001
Page: 6 of 38

Product: ZBCARD

Model No.: UMC-ZBCARD
Operating Frequency: 2405-2475MHz
Channel Number: 15

Frequency of Each Channel: |2405+5k, k=0~14
Access scheme: Zigbee

Modulation Type: DSSS

Rated Power: DC 5V from adapter
Power Cord: N/A

Sample receiving date: Oct. 24, 2018
Sample condition: Workable

Test Date(s): Oct. 30, 2018~Nov. 05, 2018

1.2 Power supply information

The EUT will be supplied with a power supply from below list:

No. Model no. Specification
I/P: 100-240Vac~50/60Hz, 0.3A
Adapter 2ABEO10B US 0/P: 5Vdc 2.0A

1.3 Description of the EUT

Transmit path

Modulation mode
Chain 0 / Main

Zigbee \
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1.4 Antenna description

Antenna Gain : 1.02 dBi
Antenna Type : PIFA antenna
Connector Type : Fixed

1.5 Operation mode

TX mode: EUTuse "CMD ; entering test mode, and Touchscreen to change different

channel.

The signal is maximized through rotation and placement in the three orthogonal axes.

X axis Y axis 'z axis
After verifying three axes, we found the maximum electromagnetic field was occurred at
X axis. The final test data was executed under this configuration.

1.6 Applied test modes and channels

Test items Mode Channel Antenna
Minimum 6 dB Bandwidth Zigbee Low , Mid , High Chain0
Maximum peapkos\(/)enrducted output Zighee Low , Mid , High Chaino
Power Spectral Density Zigbee Low , Mid , High Chain0
RF Antenna Conducted Spurious Zigbee Low , Mid , High Chain0
Radiated spurious Emission Worst Case
9kHz~1GHz

Radiated Spurious Emission : _ _ _
1GHz~10th Harmonic Zigbee | Low, Mid, High Chain0

Emission on the Band Edge Zigbee Low , Mid , High Chain0
AC Power Line Conducted Emission Worst Case
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1.7 Peripherals equipment

Peripherals Brand Model No. Serial No. Data cable
Notebook PC Dell Latitude E5420| HXYJBT1 |USB shielded cable 1 meterx 1
Interface board | WNC UMC-A21LG2-R N/A N/A
Adapter CWT 2ABEO10B US N/A N/A
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2. Minimum 6 dB Bandwidth
2.1 Instrument Setting

Spectrum Parameter Setting
Detector Peak
RBW 100kHz
VBW =3 x RBW
Sweep Auto couple
Trace Allow the trace to stabilize.
Span Between two times and five times the occupied bandwidth
Attenuation Auto

2.2 Test Procedure

Step 1 The transmitter output was connected to the spectrum analyzer.

Step 2 Test was performed in accordance with clause 8.1 option1 of KDB 558074 DO1.

Step 3 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 6 dB relative to the maximum level
measured in the fundamental emission

2.3 Test Diagram

Aftenuator+

[ S— s &
fisn EUT

1
S|

Sp-ectrum Analy;e-r

2.4 Limit

The minimum 6 dB bandwidth shall be at least 500 kHz.




INntertek

Total Quality. Assured.

TEST REPORT

2.5 Operating Environment Condition

Intertek Report No.:

181000298TWN-001
Page: 10 of 38

Temperature ('C) : 25
Relative Humidity (%) : 50
Atmospheric Pressure (hPa) : 1008
2.6 Test Results
Frequency | 6dB Bandwidth Limit
Mode Channel (MHz) (MHz) (MHz) Result
Low 2405 1.578 >0.5 Pass
Zighee Mid 2440 1.554 >0.5 Pass
High 2475 1.563 >0.5 Pass
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Chain0 : 6dB Bandwidth @ Zigbee mode Ch Low

Avg Type: Log-Pwr

L RF
enter Freq Z405000000GRz ] = . . .. AvglHold: 100/100
IFGain:Low #RAtten: 6 dB
AMEKr3 1.578 MHz|
Ref Offset 21 dB
10 dB/div__ Ref 17.00 dBm -0.046 dBj
Log ¥ )
Moo : Do

Center 2.405000 GHz Span 5.000 MHz
Sweep 2.67 ms (5001 pts)

[#Res BW 100 kHz

#VBW 300 kHz

I

05 243 GHz 14280 dBm
04 214 GHz 8.377 dBm
1.578 MHz (A) -0.046 dB

sTatus €3 Align Now, All required

Chain0 : 6dB Bandwidth @ Zigbee mode Ch Mid

02:35:11 PMNow 03, 2018
TRACE

g Type: Log-Pur
AvglHold: 1001100

enter Freq 2.440000000 GHz

AMEkr3 1.554 MHz|

Ref Offset 21 dB -0.356 dB|

10 dB/div_ Ref 21.00 dBm
Log

[ Koo

Center 2.440000 GHz Span 5.000 MHz
Sweep 2.67 ms (5001 pts)

[#Res BW 100 kHz

#VBW 300 kHz

40 247 GHz 15.557 dBm

1 N f
2 N f 38 230 GHz 8702 dBm
Jiv-3 f & 1.654 MHz (A) -0.356 dB
4
5
6
7
8
9
10
1
12
MSG sTatus €3 Align Now, All required

Chain0 : 6dB Bandwidth @ Zigbee mode Ch High

Avg Type: Log-Pur
Trig: Free Run AvglHold: 1001100
#hsten: 10 dB

AMEkr3 1.563 MHz|
-0.092 dB]

Ref Offset 21 dB
Lu di/div_ Ref 21.00 dBm
og , ’

Center 2.475000 GHz Span 5.000 MHz
Sweep 2.67 ms (5001 pts)

[#Res BW 100 kHz #VBW 300 kHz

I
5262 GHz 14.844 dBm
4222 GHz 8863 dBm
1.663 MHz (A) -0.092 dB

sTatus €3 Align Now, All required
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1. Maximum Peak Conducted Output Power

3.1 Instrument Setting

Power Meter Parameter Setting
Bandwidth 65MHz bandwidth is greater than the EUT emission bandwidth
Detector Peak & Average

3.2 Test Procedure
Test procedures refer to clause 9.1.3 peak power meter method and clause 9.2.3.2

measurement using a gated RF average power meter of KDB 558074 DO1.

3.3 Test Diagram

20 dB Attenuators

= &
?—“:’:L § -_ e "'"'l DC block+
e *

Power meter+ Power sensor+

3.4 Limit

For systems using digital modulation in the 2400-2483.5 MHz: 1 Watt (30dBm)

3.5 Operating Environment Condition

Temperature ('C) : 25

Relative Humidity (%) : 50

Atmospheric Pressure (hPa) : 1008
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3.6 Test Results
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Output | Total |Maximum|Maximum
Frequency| Power | Power | power power Limit | Margin
Mode | Channel | ") | (av) | (av) | (k) | (PK) | (dBm) | (dB)
(dBm) (mW) (dBm) (mW)
Low 2405 18.22 66.37 18.35 68.39 30 -11.65
Zigbee Mid 2440 19.42 87.50 19.49 88.92 30 -10.51
High 2475 18.67 73.62 18.77 75.34 30 -11.23
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4 Power Spectral Density
4.1 Instrument Setting

Intertek Report No.: 181000298 TWN-001
Page: 14 of 38

Spectrum Function Setting
Detector Peak
RBW =3 kHz
VBW =3 x RBW
Sweep Auto couple
Trace Max hold
Span 1.5 times x 6dB bandwidth
Attenuation Auto

4.2 Test Procedure

Step 1 | Test procedure refer to clause 10.2 method PKPSD (peak PSD) of KDB 558074 D01

the outputs.

and clause E) 2) c) of KDB 662911 D01 measure and sum spectral maxima across

Step 2 | Using the maximum conducted output power in the fundamental emission

demonstrates compliance. The EUT must be configured to transmit continuously
at full power over the measurement duration.

Step 3 | Use the peak marker function to determine the maximum amplitude level within

the RBW.

4.3 Test Diagram

Attenuator+

— < &o

E ggﬁg DC blocks
i EUT
Spectrum Analyzer

4.4 Limit

For digitally modulated systems, the power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time

interval of continuous transmission

4.5 Operating Environment Condition

Temperature (‘C) : 25
Relative Humidity (%) : 50
Atmospheric Pressure (hPa) : 1008
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4.6 Test Results

Notel: RBW Correction = 10*log(10kHz/3kHz) = 5.229

Note2: PSD in 3kHz = PSD in 10kHz — RBW Correction

Note3: Because using KDB 662911 v02r01 D01 E) 2) c), we found the peak PSD and add 10
log(Nant) dB, where Nant is the number of outputs. Before adding 10 log(Nant), each PSD was
subtracted by RBW factor.

ode | chaml | Fetrcy | KBW | rsbln | oI | Ui | v
Low 2405 5.23 6.154 0.93 1.24 8 -7.07
Zigbee Mid 2440 5.23 7.884 2.66 1.84 8 -5.34
High 2475 5.23 6.642 1.41 1.38 8 -6.59
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pectral Density
SE)

Agilent Spectrum Analyz

Trig: Free Run
B

#Avg Type: RMS
AvglHold: 20120

Intertek Report No.: 181000298 TWN-001
Page: 16 of 38

ChainO : Power Spectral Density @ Zigbee mode Ch Low

L RF
enter Freq 2.405000000 GHz
PHO: Wide =»-
IFGain:Low #Atten: 6 di
Ref Offset 21 dB
{0 geici_Ref 17.00 dBm 6.154 dBm
Center 2.405000 GHz Span 3.750 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 35,9 ms (1251 pts)
MSG status €Y Align Now, All required

L RF
enter Freq 2.440000000 GHz
PHO: Wide -+
IFGain:Low

Ref Offset 21 dB.
Ref 17.00 dBm

ChainO : Power Spectral Density @ Zigbee mode Ch Mid

g Type: RMS
AvglHold: 20120
Mkr1 2.440 441 GHz

7.884 dBm

10 dBidiv
Log

Span 3.750 MHz
Sweep 35.9 ms (1251 pts)

Center 2.440000 GHz
#Res BW 10 kHz

MSG

#VBW 30 kHz

TaTus €@ Align Now, All required

ChainO0 : Power Spectral Density @ Zigbee mode Ch High

Agilent Spectrum Analyz roctral Density
L RF
A : RMS
enter Freq 2.475000000 GHz Pm:w!“ v Trig:FreeRun AvalHold: 2020
IFGain:Low #Atten: 6 dB
Mkr1 2.475 117 GHz
Ref Offset 21 dB
{0 geici_Ref 17.00 dBm 6.642 dBm
! }

Center 2.475000 GHz Span 3.750 MHz

#Res BW 10 kHz #VBW 30 kHz Sweep 35.9 ms (1251 pts)

MsG status €Y Align Now, All required
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5. Emissions in Non-Restricted Frequency Bands

5.1 Instruments Setting

Spectrum Function Setting Setting
(Reference Level) (Emission Level)
Detector Peak Peak
RBW =100 kHz =100 kHz
VBW =3 x RBW =3 x RBW
Sweep Auto couple Auto couple
Trace Max hold Max hold
Span = 1.5 time 6dB bandwidth
Attenuation Auto Auto

5.2 Test Procedure

Step1l The procedure was used in antenna-port conducted and connected to the
spectrum analyzer.

Step2  Set instrument center frequency to center frequency.

Step 3  Use the parameter configured in clause 5.1 to measure.

Step4  Use the peak marker function to determine the maximum amplitude level.

5.3 Test Diagram

_ . Attenuator+
— = =3 L
' % ! DC blocke
a LT ri ; E U T

SEectrum Analyzer

5.4 Limit

The peak output power measured in any 100 kHz bandwidth outside of the authorized
frequency band shall be attenuated by at least 20 dB relative to the maximum in-band peak
PSD level in 100 kHz

5.5 Operating Environment Condition

Temperature ('C) : 25
Relative Humidity (%) : 50
Atmospheric Pressure (hPa) : 1008
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5.6 Test Results

Page: 18 of 38

ChainO0 : Conducted Spurious @ Zigbee mode Ch Low

LR 509 DO | = M PLIGN CFF 02:32:27 PMNay 03, 2018
#Avg Type: RMS TRACE
onter Freq 2.405000000 GHz PHO: Wide —— Trig: Free Run Av;?mr::'wm TVPE(n
1FGain:Low #htten:6 dB oetlP
Mkr1 2.405 469 39 GHz
Ref Offset 21 dB
10 el Ref 17.00 dBm 13.178 dBm
Log
v
!
Center 2.405000 GHz Span 2.368 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
s s1aTus €3 Align Now, All required

Chain0 : Conducted Spurious @ Zigbee mode Ch Low

g Type: RMS
AvglHold: 10/10

PNO:
IFGain:Low

Mkr1 2.404 6 GHz
13.729 dBm

Ref Offset 21 dB
10 dB/div_ Ref 17.00 dBm
Log v

Stop 25.00 GHz
Sweep 2.39 s (40001 pts

Start 30 MHz
#VBW 300 KHz

es BW 100 kHz

I
2.404 6 GHz 13729 dBm

2
3
4
5
6
7
8
9
10
1
12

sTatus €3 Align Now, All required

MSG

Chain0 : Conducted Spurious @ Zigbee mode Ch Mid

Agilent Spectrum Analyz
L RF
A : RMS
enter Freq 2.440000000 GHz Pm:w!“ v Trig:FreeRun AvalHald: 10110
IFGain:Low #Atten: 6 dB
Mkr1 2.440 453 60 GHz
Ref Offset 21 dB
10deidiv  Ref 17.00 dBm 14.804 dBm
Log v
I I
I
Center 2.440000 GHz Span 2.331 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
MsG status €Y Align Now, All required
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Chain0 : Conducted Spurious @ Zigbee mode Ch Mid

AV, & RMS
AvglHold: 10/10

PNO: Trig:
IFGain:Low :
Mkr1 2.439 6 GHz|
15.010 dBm

Ref Offset 21 dB
10 dB/div_ Ref 17.00 dBm
Log

Stop 25.00 GHz
Sweep 2.39 s (40001 pts

‘Start 30 MHz
#VBW 300 kHz

es BW 100 kHz
4 [ L FUKCTION [ FUNCTIOH wWiDTH ] U
24396 GHz 15010 dBm
2
3
4
5
6
7
8
9
10
1"
12
isG status €@ Align Now, All required

Chain0 : Conducted Spurious @ Zigbee mode Ch High

B
L FF 5i [ SEN: 02:37:36 PMiow 03, 2018
fhvg T RMS TRA
enter Freq Z.475000000 GHz . TrgFresRun AvdiHelt: 10010 T
IFGain:Low HAtten: 6 df eT|P
MKr1 2.474 773 81 GHz
Ref Offset 21 dB
10 deidiv  Ref 17.00 dBm 14.707 dBm
Log v
{ |
Center 2.475000 GHz Span 2.344 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
hisa sTaTus € Align Now, All required

Chain0 : Conducted Spurious @ Zigbee mode Ch High

Mkr1 2.474 6 GHz
13.573 dBm

Ref Offset 21 dB
10 dB/div_ Ref 17.00 dBm
Log

Stop 25.00 GHz
Sweep 2.39 s (40001 pts

‘Start 30 MHz
es BW 100 kHz #VBW 300 kHz

|
24746 GHz 13573 dBm

sTatus €3 Align Now, All required

MSG
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6. Emissions in Restricted Frequency Bands (Radiated emission measurements)

6.1 Instrument Setting

Receiver Function

Setting (Below 1GHz)

Setting (Above 1GHz)

Detector QP Peak and Average
9-150 kHz ; 200-300 Hz
RBW 0.15-30 MHz; 9-10 kHz 1MHz
30-1000 MHz; 100-120 kHz
VBW =3 x RBW 3MHz
Sweep Auto couple Auto couple
Start Frequency 9 kHz 1GHz
Stop Frequency 1 GHz Tenth harmonic
Attenuation Auto Auto

6.2 Test Procedure

Step1 | Configure the EUT according to ANSI C63.10:2013. The EUT was placed on the top

of the turntable 0.8 meter (below 1GHz) and 1.5 meter (above 1GHz) above
ground. The center of the receiving antenna mounted on the top of a
height-variable antenna tower was placed 3 meters far away from the turntable.

Step 2 | Power on the EUT and all the companion devices. The turntable was rotated by

360 degree to find the position of the maximum emission level.

Step 3 | The height of the receiving antenna was varied between one meter and four

meters above ground to find the maximum emission field strength of the both
horizontal and vertical polarization.

Step 4 | If find the frequencies above the limit or below within 3dB, the antenna tower

was scan (from 1m to 4m) and then the turntable was rotated to find the
maximum reading.

Step 5 | Set the test-receiver system to peak or CISPR quasi-peak detector with specified

bandwidth under maximum hold mode.

Step 6 | For emissions above 1GHz, use 1IMHz VBW and 3MHz RBW for reading in

spectrum analyzer.

Place the measurement antenna away from each area of the EUT determined to
be a source of emissions at the specified measurement distance, while keeping
the measurement antenna aimed at the source of emissions at each frequency of
significant emissions, with polarization oriented for maximum response.

Step 7 | If the emissions level of the EUT in peak mode was 3dB lower than the average

limit specified then testing will be stopped and peak values of the EUT will be
reported. Otherwise, the emissions which do not have 3dB margin will be
measured using the quasi-peak method for below 1GHz.

Step 8 | For testing above 1GHz, The emissions level of the EUT in peak mode was lower

reported.

than average limit, then testing will be stopped and peak values of the EUT will be
reported, otherwise, the emission will be measured in average mode again and




INntertek

Total Quality. Assured. Intertek Report No.: 181000298 TWN-001

TEST REPORT Page: 21 of 38

Step 9 | In case the emission is lower than 30MHz, loop antenna has to be used for
measurement and the recorded data should be quasi-peak measured by receiver.

6.3 Test Diagram

6.3.1 Radiated emission from 9kHz to 30MHz uses Loop Antenna:

|- Antenna Tower

Spectrum Analyzer

6.3.2 Radiated emission below 1GHz using Bilog Antenna

|- Antenna Tower

Spectrum Analyzer
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6.3.3 Radiated emission above 1GHz using Horn Antenna

Page: 22 of 38

|- Antenna Tower

HPF and Pre-Amp -l

6.4 Limit
Frequency(MHz) Field Strength(uv/m) Measurement distance(m)
0.009~0.490 2400/F(kHz) 300
0.490~1.705 24000/F(kHz) 30
1.705~30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Remark:

1. In the above table, the tighter limit applies at the band edges.
2. Distance refers to the distance in meters between the measuring instrument antenna and

the closed point of any part of the device or system

6.5 Operating Environment Condition

Temperature ('C) : 25
Relative Humidity (%) : 50
Atmospheric Pressure (hPa) : 1008
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6.6 Test Result

6.6.1 Measurement results: frequencies 9kHz to 30MHz

The test was performed on EUT under Zigbee continuously transmitting mode. The worst

case occurred at Channel High

Frequency Correction | Reading | Corrected Limit Margin
Detector Factor Reading @3m

(MHz) (dB/m) (dBuv) | (dBuV/m) | (dBuV/m) (dB)
0.01 PK 18.96 35.43 54.39 127.60 -73.21
0.06 PK 19.01 29.77 48.78 112.04 -63.26
0.09 PK 18.81 32.76 51.57 108.52 -56.95
0.10 QP 18.77 30.53 49.30 107.60 -58.30
0.12 PK 18.76 28.89 47.65 106.02 -58.37
0.13 PK 18.77 29.20 47.97 105.33 -57.36
0.21 PK 18.79 40.64 59.43 101.16 -41.73
0.51 QP 18.69 40.09 58.78 73.45 -14.67
0.75 QpP 18.69 29.95 48.64 70.10 -21.46
0.99 QpP 18.69 32.74 51.43 67.69 -16.26
1.58 QP 18.68 24.63 43.31 63.63 -20.32
1.94 QP 18.67 24.92 43.59 69.54 -25.95
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6.6.2 Measurement results: frequencies below 1 GHz

The test was performed on EUT under Zigee continuously transmitting mode. The worst case

occurred at Channel High

Ant. Frequency | Spectrum |Correction| Reading |Corrected Limit Margin
Pol. Analyzer | Factor Reading @3m
(H/V) (MHz) Detector | (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
Vertical 45.52 QP 20.26 6.49 26.75 40.00 -13.25
Vertical 68.80 Qp 18.38 8.29 26.67 40.00 -13.33
Vertical 146.40 Qp 20.07 11.51 31.58 43.50 -11.92
Vertical 171.62 Qp 19.97 7.27 27.24 43.50 -16.26
Vertical 299.66 QP 21.44 8.87 30.31 46.00 -15.69
Vertical 480.08 QP 25.79 4.90 30.69 46.00 -15.31
Remark: Corr. Factor = Antenna Factor + Cable Loss
Ant. Frequency | Spectrum |Correction| Reading | Corrected Limit Margin
Pol. Analyzer Factor Reading @3m
(H/V) (MHz) Detector | (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
Horizontal 146.40 QP 20.07 3.42 23.49 43.50 -20.01
Horizontal 171.62 QP 19.97 4.28 24.25 43.50 -19.25
Horizontal 299.66 QP 21.44 4,53 25.97 46.00 -20.03
Horizontal 429.64 QP 24.82 1.80 26.62 46.00 -19.38
Horizontal 582.90 QP 27.88 1.74 29.62 46.00 -16.38
Horizontal 730.34 QP 30.41 3.86 34.27 46.00 -11.73

Remark: Corr. Factor = Antenna Factor + Cable Loss
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6.6.3 Measurement results: frequency above 1GHz to 25GHz

Frequency [Spectrum| Ant. |Correction|Reading Corrected Limit Margin
Mode Analyzer| Pol. Factor Reading| @3 m
(MHz) Detector| (H/V) | (dB/m) | (dBuV) |((dBuV/m)| (dBuV/m) (dB)
4810 PK Vv 2.48 51.53 | 54.01 74.00 -19.99
4810 AV Vv 2.48 42.90 | 45.38 54.00 -8.62
7215 PK \Y, 11.15 41.65 52.80 74.00 -21.20
9620 PK \Y, 15.96 40.68 56.64 74.00 -17.36
9620 AV Vv 15.96 32.41 48.37 54.00 -5.63
12025 PK Vv 16.44 44.17 60.61 74.00 -13.39
Zigbee, 12025 AV Vv 16.44 35,50 | 51.94 54.00 -2.06
Ch_Low 14430 PK Vv 23.89 28.14 52.03 74.00 -21.97
4810 PK H 2.48 52.49 54.97 74.00 -19.03
4810 PK H 2.48 44.02 46.50 74.00 -27.50
7215 PK H 11.15 41.79 52.94 74.00 -21.06
9620 PK H 15.96 43.43 59.39 74.00 -14.61
9620 PK H 15.96 35.31 51.27 74.00 -22.73
12025 PK H 16.44 3546 | 51.90 74.00 -22.10
4880 PK Vv 2.83 52.85 | 55.68 74.00 -18.32
4880 AV Vv 2.83 44.74 | 47.57 54.00 -6.43
7320 PK Vv 11.69 43.97 | 55.66 74.00 -18.34
7320 AV Vv 11.69 3592 | 47.61 54.00 -6.39
9760 PK Vv 16.13 43,52 | 59.65 74.00 -14.35
9760 AV Vv 16.13 35.09 | 51.22 54.00 -2.78
iob 12200 PK Vv 17.07 42.52 | 59.59 74.00 -14.41
if lf/l‘? . 12200 AV v 17.07 | 34.36 | 5143 | 5400 | -2.57
- 4880 PK H 2.83 51.57 | 54.40 74.00 -19.60
4880 AV H 2.83 42.86 | 45.69 54.00 -8.31
7320 PK H 11.69 45.49 | 57.18 74.00 -16.82
7320 AV H 11.69 37.07 | 48.76 54.00 -5.24
9765 PK H 16.14 4334 | 59.48 74.00 -14.52
9765 AV H 16.14 33.63 | 49.77 54.00 -4.23
12195 PK H 17.06 35.97 | 53.03 74.00 -20.97
4950 PK \% 3.18 50.31 | 53.49 74.00 -20.51
7425 PK \Y, 12.23 41.02 53.25 74.00 -20.75
9900 PK Vv 16.30 41.30 | 57.60 74.00 -16.40
9900 AV Vv 16.30 33.27 | 49.57 54.00 -4.43
12375 PK V 17.70 41.61 | 59.31 74.00 -14.69
Zighee, 12375 AV Vv 17.70 32.53 | 50.23 54.00 -3.77
Ch_High 4950 PK H 3.18 46.52 | 49.70 74.00 -24.30
7425 PK H 12.23 42.49 54.72 74.00 -19.28
7425 AV H 12.23 35.12 47.35 54.00 -6.65
9900 PK H 16.30 38.56 | 54.86 74.00 -19.14
9900 AV H 16.30 31.39 | 47.69 54.00 -6.31
12375 PK H 17.70 34.27 51.97 74.00 -22.03

Remark: Correction Factor = Antenna Factor + Cable Loss + High Pass Filter Loss - Pre_Amplifier Gain
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Spectrum Function Setting
Detector Peak and Average
RBW 1MHz
VBW 3MHz
Sweep Auto couple

Restrict bands

2310 MHz ~ 2390 MHz
2483.5 MHz ~ 2500 MHz

Attenuation

Auto

7.2 Test Procedure

The test procedure is the same as Emissions in Restricted Frequency Bands (Radiated

emission measurements).

7.3 Operating Environment Condition

Temperature ('C) : 25
Relative Humidity (%) : 50
Atmospheric Pressure (hPa) : 1008
7.4 Test Results
FrequencySpectrum| Ant. [Correction|ReadingCorrected| Limit [Margin| Restricted
Mode Analyzer| Pol. Factor Reading | @ 3 m band
(MHz) |Detector| (H/V) | (dB/m) |(dBuV) |(dBuV/m)(dBuV/m)| (dB) (MHz)
2384.55 PK H 3437 | 17.95 | 52.32 74 -21.68
Ziobee 2390.00 AV H 34.37 6.13 | 40.50 54 -13.50 231072390
8 2483.50 PK H 3435 | 26.64 | 60.99 74 -13.01 5483 .5~2500
2483.50 AV H 34.35 17.86 | 52.21 54 -1.79 '

Remark: Correction Factor = Antenna Factor + Cable Loss
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Restricted Band Bandedge @ Zigbee Mode Ch Low PK

Spectrum ®] '%’l
Ref Level 72.00 depyv @ RBW 1 MHz
b Att 0de SWT 17.1ps » VBW 2 MHz Mode Auto FFT  Input 1 AC
PS PA TOF
O 1Pk Max
imic_1 M2[1] M1 52.32 dBpV,
2.384550 GHz

s M1{1] 111.33 dBpY

ooy 2.405620 GHz
ey v
'.Iarﬂlh'oL;JV
40 dBpy
30 dépv
20 depv;
10 depv:
0 dBuv
-10 dBpv
-20 depv
Fi
|
Start 2.31 GHz 501 pts Stop 2.44 GHz
L i , Measuring... “w = ;!z!n'n!ql;al‘z 4

Date: 30.0CT.2018 21:04:33

Restricted Band Bandedge @ Zigbee Mode Ch Low AV

Spectrum ®] [@]

Ref Level 72.00 dpv @ RBW 1 MHz

b Att 0de SWT 282ms » VYBW 10 Hz Mode Auto FFT  Input 1 AC

PS PA TOF

© 1Pk Max

Limit_1 m2[1] ol 40.50 dBpVY|

2.390000 GHZ|
2 mM1i[1]) 110.27 dBpv

60 dBpv 2.405100 GHz

Limit_2
) :.I'b‘;l\f

40 depv :

U depv:

20 dBuv:

10 deyv-

0 dBuv:

-10 dBpv-

-20 dBpv
F1

Start 2.31 GHz 501 pts Stop 2.44 GHz

\ﬂ, , Measuring... [ | EEEEERE " -] 2n0521

Date: 30.0CT.2018 21:05:22
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Restricted Band Bandedge @ Zigbee Mode Ch High PK

Spectrum ®] '%’I
Ref Level 72.00 depv @ RBW 1 MHz

b Att 0de  SWT 5.7 ps & VBW 2 MHz Mode Auto FFT  Input 1 AC
PS PA TODF
O 1Pk Max

L |m|7_1__

5y M2[1] 60.99 dBpY|
N 2.4845000 GHZ,

: ¥ M1[1] 112.02 dBpV
- 2.4755140 GHz

T

Linit_2
U Jb‘u\/ -

40 depv

30 depv

20 deuv

10 dBpv:

0 dBpv:

-10 dBpv

-20 dBpv

Fi
|

Start 2.465 GHz 501 pts Stop 2.5 GHz

\ﬂ, ,  Measuring...  SENNNECHD W6 212027

Date: 30.0CT.2018 21:25:38

Restricted Band Bandedge @ Zigbee Mode Ch High AV

Spectrum ®] [@]

Ref Level 72.00 depv & RBW 1 MHz

b Att 0de  SWT 95.7ms & VBW 10Hz Mode Auto FFT  Input 1 AC
PS PA TOF

O 1Pk Max

Limit_1

— m2[1] 52.21 dBpv
2.4835000 GHz

: m1{1] 111.25 dBpv
60 dBpv 2.4750250 GHz

Limit_2
U -mL;JV =

40 depv -

30 depv

20 dBuv:

10 dBpv:

0 dBpv:

-10 dBpv

-20 dBpv

F1

|

Start 2.465 GHz 501 pts Stop 2.5 GHz
L ) , Measuring... CTTTTTTT (] = !E""é!n’m“ 4

Date: 30.0CT.2018 21:30:41
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Authorized Band Bandedge @ Zighee Mode Ch Low

Agilent Spectrum Analyzer - Swept SA

L RF S0 DC SEMNSE:INT A ALIGH OFF 02:46:19 PMMNov 03, 2018
[Marker 2 2.390000000000 GHz ) Avg Type: Log-Pwr TRACE[1]2 345 6
PNO: Fast 5O Trig: Free Run Avg|Hold:=> 100100 THPE| M et
| IFGain:Low Atten: 10 dB DET| MMM
Mkr2 2.390 000 GHz
Ref Offset 21 dB
1ngBidiv Ref 21.00 dBm -48.132 dBm
10
1.00
300
REN]
290
30 [ W
iR .
530 " AR
890
Start 2.31000 GHz Stop 2.42000 GHz
| Res BW 100 kHz #VBW 300 kHz Sweep 10.7 ms (9999 pts)

(ool < T v [ Fnction [ FUNcionwior Fon E
f 2.404 553 GHz 13.751 dBm
f 2.390 000 GHz 48132 dBm

isa status g3 Align Now, All required

Authorized Band Bandedge @ Zigbee Mode Ch High

Agilent Spectrum Analyzer - Swept SA

RL RF S0 DC SEMSE:INT| A ALTGH OFF 02:44:50 PMNov 03, 2018
|I|T'Iarker 2 2.483500000000 GHz i Avg Type: Log-Pwr TRACE 1456
PNO: Wide G TrigiFreeRun Avg|Hold:> 100100 TYPE| M e
| IFGain:Low Atten: 10 dB DET| MMM
Mkr2 2.483 500 GHz
Ref Offset 21 dB
1ngBidiv Ref 21.00 dBm -47.406 dBm
1.0 !
1.00
-9.00
-18.0
=280 _—
-380 ’ i
-45.0 LY —
-58.0
-68.0
Start 2.47000 GHz Stop 2.50000 GHz
| Res BW 100 kHz #VBW 300 kHz Sweep 3.33 ms (9999 pts)

T < T v [ Fiwction [ Funcionwior Fon E
f 2474 759 GHz 15.015 dBm
f 2.483 500 GHz -47.406 dBm

isa status g3 Align Now, All required
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8. AC Power Line Conducted Emission

8.1 Measuring instrument setting

Receiver Function Setting
Detector QP
Start frequency 0.15MHz
Stop frequency 30MHz
IF bandwidth 9 kHz
Attenuation 10dB

8.2 Test Procedure

Step1 | Configure the EUT according to ANSI C63.10:2013. The EUT or host of EHT has to
be placed 0.4 meter far from the conducting wall of the shielding room and at
least 80 centimeters from any other grounded conducting surface.

Step 2 | Connect EUT or host of EUT to the power mains through a line impedance
stabilization network.

Step 3 | All the companion devices are connected to the other LISN. The LISN should
provide 50Uh/500hms coupling impedance.

Step 4 | The frequency range from 150 kHz to 30MHz was searched.

Step 5 | Set the test-receiver system to peak detector and specified bandwidth with
maximum hold mode.

Step 6 | The measurement has to be done between each power line and ground at the
power terminal.

8.3 Test Diagram

AC Power

Notebook PC

EUT

LISN Adapter Interface board

EMI

Receiver
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8.4 Limit
(MHz) Q.P. Ave.
0.15~0.50 66 — 56 56 - 46
0.50~5.00 56 46
5.00~30.0 60 50

8.5 Operating Environment Condition

Temperature ('C) : 23
Relative Humidity (%) : 54
Atmospheric Pressure (hPa) : 1009
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8.6 Test Results

Phase: Live Line

Model No.: UMC-ZBCARD

Test Condition: Tx mode

Corx. Feading Level Limit Feading Level Limit Margin

Frequenecy Factor 0P OF OF AT AT AT {dE}
(M=) {dE) {dBu¥) {dBu¥) (dBu’) {dBu¥) {dBul) {dBu¥) )3

o 974  20.81  30.55  57.51  17.80  27.62  47.51 -26.96  -19.87
0,546 .73 27.03 36,78 56.00 24.039 33.84 46,00 -19.22 12,16
0.&37 9. 76 2018 2994 56.00 17.93 27.89 4600 -26.08 15.31
0.989 a. 7 19 &8 29 65 56.00 16.05 27,82 4 00 -26.35 16,14
1. 628 9.82 16.06 25,85 56.00 14.04 2386 446.00 -30.12 22.14
2.20 9,84 15.12 24 .97 56.00 12.56 22.40 46.00  -31.03 23 .60

Remark:

1. Corr. Factor (dB) = LISN Factor (dB) + Cable Loss (dB)
2. Level (dBuV) = Corr. Factor (dB) + Reading (dBuV)

3. Margin (dB) = Level (dBuV) — Limit (dBuV)

Level (dBu
80 {dBuV)

| —— |
T |

40

0.15 0.5 1 2 5 10 20 30
Frequency {MHz)
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Phase: Neutral Line
Model No.: UMC-ZBCARD
Test Condition: Tx mode
Carr. Feading Level Limit Feading Level Limit Marzin
Frequeney Factor Qe F P AV AT AT {dE)
(M=) {dBE} {dBulf} {dBuly {dBuly {dBuV) {dBul) {dBul} Qe AY
o 975 12.56  22.31 S1.64 §.51  16.26  47.64 -35.33  -31.38
0.552 2,15 17.21 26,96 56.00 11.54 21.20 46.00 29.04 -24.70
0,829 .76 .39 19.15 56.00 5.22 14 .99 46.00 36.83 -31.01
0.979 a.m 11.33 21.10 56.00 5.46 15.23 46.00 34.90 =301
1.s10 9. 862 9.6l 1943 a6.00 4 .31 14 13 4600 36,57 -31.87
2.213 9.54 9.11 15.96 56.00 4.01 12,85 46.00 37.04 -32.15
Remark:

1. Corr. Factor (dB) = LISN Factor (dB) + Cable Loss (dB)
2. Level (dBuV) = Corr. Factor (dB) + Reading (dBuV)
3. Margin (dB) = Level (dBuV) — Limit (dBuV)

Level (dBu
80 (dBu\/)

40

Frequency (MHz)
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Test Equipment/ Calibration Next
ul . q a
9 p Brand Model No. Serial No. Calibration
Test site Date
Date
ESCIEMITest | ¢ ohde & Schwarz ESCI 100018 20171121 | 20181120
Receiver
Spectrum Analyzer | Rohde & Schwarz FSP30 100245 2018/02/23 2019/02/22
Hor(q _Alr;tg)””a SHWARZBECK | BBHA 9120D 9120D-456 20180123 | 201901722
Ho(r 1” f:;gr)ma SHWARZBECK BBHA9170 | BBHA9170159 | 20181029 | 2019/10/28

Broadband SHWARZBECK VULB 9168 9168-172 201804723 | 20190422

Antenna
Pre-Amplifier EMC Co. EMC12635SE 980205 20171128 | 20181127
Pre-Amplifier MITEQ J 54‘2670_ %1000"2 828825 20180828 | 20190827
Power Meter Anritsu ML2495A 0844001 2018/10/29 2019/10/28
Power Sensor Anritsu MA2411B 0738452 20181029 | 2019/10/28
Signal Analyzer Agilent N9030A MY51380492 20180824 2019/08/23

. . - WHKX3.0/
High Pass Filter Wainwright 18G-1255 N/A 20180601 20190531
Pre('ﬁ?opG"; 'er AML AMLO12013401 |  0419-114 201805/18 | 2019/05/17

Microwave .

Amplifer Agilent 8348A 3111A00567 | 20181102 | 2019/1101
Horn Antenna EMCO 3115 00040729 20160412 | 201904/11
H'gr(‘;af; GF)"ter Reactel 7HS-3G/18G-511 N/A 20180601 | 2019/0531

Wideband Radio

Communication |[Rohde & Schwarz CMWS500 124781 2018/09/21 2019/09/20
Tester

Signal Generator |Rohde & Schwarz SMR27 100036 2018/08/30 2019/08/29

Note: No Calibration Required (NCR).




INntertek

Total Quality. Assured.
TEST REPORT

Intertek Report No.: 181000298 TWN-001

Page: 37 of 38

Test Equipment/ . Calibration Next
Test site Brand Model No. Serial No. Date Calibration
EMI Receiver R&S ESCI 100059 2017/11/13 2018/11/12
Two-Line
V-Network R&S ENV216 101159 2018/06/01 2019/05/31
Two-Line
_V-Network R&S ESH3-Z5 825562003 | 2018/09/03 | 2019/09/02
CON-1
Shielded Room N/A N/A N/A NCR NCR
CON-1 Cable SUHNER SUCOFLEX-104 | 26438414 2018/05/03 2019/05/02
Test software Audix e3 4.20040112L NCR NCR

Note: No Calibration Required (NCR).
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Appendix B: Measurement Uncertainty

This uncertainty represents an expanded uncertainty expressed at approximately the 95 %
confidence level using a coverage factor of k=2.

Item Uncertainty

Vertically polarized radiated disturbances from 30MHz~1GHz in a

. . . 5.14dB
semi-anechoic chamber at a distance of 3m
Horizontally polarized radiated disturbances from 30MHz~1GHz in a

. . . 5.22dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 1GHz~18GHz in a

. . . 3.64 dB
semi-anechoic chamber at a distance of 3m
Horizontally polarized Radiated disturbances from 1GHz~18GHz in a

. . . 3.64 dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 18GHz~40GHz in a

. . . 2.68 dB
semi-anechoic chamber at a distance of 3m
Horizontally polarized Radiated disturbances from 18GHz~40GHz in a

. . . 2.68 dB
semi-anechoic chamber at a distance of 3m
Radiated disturbances from 9kHz~30MHz in a semi-anechoic chamber at a

. 3.54dB

distance of 3m
Emission on the Band Edge Test 3.64 dB
Minimum 6dB Bandwidth 0.85 dB
Maximum Conducted Output Power 0.42dB
Power Spectral Density 0.85dB
Emissions In Non-Restricted Frequency Bands 0.85dB
AC Power Line Conducted Emission 2.48 dB
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