iNntertek

Total Quality. Assured.

FLIR Commercial Systems Inc.,
Taiwan Branch

REPORT NUMBER
200600283TWN-001

ISSUE DATE
Nov. 11, 2020
PAGES

51

© 2020 INTERTEK



INntertek

Total Quality. Assured.
Test Report

Intertek Report No.: 200600283TWN-001
Page: 1 of 51

Radio Spectrum
TEST REPORT

Applicant: FLIR Commercial Systems Inc., Taiwan Branch
10F., No.57, Zhouzi St., Neihu Dist., Taipei City 11493, Taiwan
Product: MSX Borescope (with approved Li ion battery and Battery

Charger)

Model No.:

VS290

Brand Name:

VS290 MSX Borescope

FCCID:

2AXRO-VS290

Test Method/ Standard:

47 CFR FCC Part 15.247 & ANSI C63.10 2013
KDB 558074 D01 v05r02

Test By:

Intertek Testing Services Taiwan Ltd.,

Hsinchu Laboratory

No. 11, Lane 275, Ko-Nan 1 Street, Chia-Tung Li,
Shiang-Shan District, Hsinchu City, Taiwan

Prepared and Checked by:

Vararnt, Wei

N\ ” N
X \/ Z
il‘ S
{’ /ﬁ ? Testing Laboratory
iy LW 0597

Approved by:

Durant Wei
Engineer

[Q‘co D@M/@]
U

Rico Deng
Supervisor

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client. Intertek's
responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any party, other than
to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this report. Only the Client is
authorized to permit copying or distribution of this report and then only in its entirety. Any use of the Intertek name or one of its marks for
the sale or advertisement of the tested material, product or service must first be approved in writing by Intertek. The observations and test
results in this report are relevant only to the sample tested. This report by itself does not imply that the material, product, or service is or
has ever been under an Intertek certification program.



iNntertek

Total Quality. Assured.
TEST REPORT

Intertek Report No.: 200600283TWN-001
Page: 2 of 51

Revision History

Report No.

Issue Date

Revision Summary

200600283 TWN-001

Nov. 11, 2020

Original report




INntertek

Total Quality. Assured. Intertek Report No.: 200600283TWN-001

TEST REPORT Page: 3 of 51

Table of Contents

1. General INformMation ... e e e e e e e e e e e e e e eeas 6
1.1 Identification Of the EUT ...t e e e rrre e e e e e e e eae s 6
1.2 Adapter iNformMation ........ooiiii i e a e e e 6
I AN o =Y oY o o I [T ol o o1 o o ISR 6
R @ o 1= o= o T o Vo o [N SRR 7
1.5 Peripherals @QUIPMENT ... ..o e e e e e e e e s re e e e e e e e s e nnnrreaees 7

2. Minimum 6 dB BandWIidth ... e e e e e e e 8
2.2 InStrument SEttING. ..., 8
A 1Y o e fo Lol =T 1V ] ¢ PP URT 8
S R =T B DT = - o [ USSP 8
2 X oV RPN 8
2.5 Operating ENvironment CoONAitioN ......ccocciiiiiieiiiie et e e e e e sree e e 8
2.6 TEST RESUIES ..eeeeeeeei et e e e e e s e e e e e s e st ae e e e e e e e e e seennraaaeeeeaaaens 9

3. Maximum Peak Conducted OULPUL POWET ........c.uueeiiiiiieeieiiieee e ecieee et e e e ee e e 13
3.2 0InStrument SEttiNG. ..., 13
I 1T B o 0 Yo T LU PR 13
3.3 TSt DIagraAM e 13
. B X 0 PSP 13
3.5 Operating Environment CoNdition .......ccccciieiieiiiiee et aeee s 13
I SR L= (T ] PR 14

4. POWET SPECLIAl DENSILY...uuuiiiieiee et e e e e e e e st e e e e e e e e s eeanraeaeeeeaeeeas 15
O R T A U [ =T o Y =] 11 = PPt 15
O [T o o Yo=Y o [V <SSR 15
T 1= T A 1= =4 = o [ 15
I oV PP 15
4.5 Operating ENvironment CoONItioN .......ceeeeieeieciiiiiieeeee e eecrrree e e 15
I =TS 2 (T U SR 16

5. Emissions in Non-Restricted Frequency Bands .........ccccviiieiiii e et e 20
5.1 INStruments SEttiNg ....ccooviiiiii i, 20
oI 1Y o o Lol =T 1 ¥ PSR 20
5.3 TESt DIagram o, 20
LT N I oV P PP 20
5.5 Operating Environment CoONAItioN .......coovieeiirieeieeiieiciiieeeee e e e e e eesbrreeeeeee e 20
oI I L=y (T ] PSR 21

6. Emissions in Restricted Frequency Bands (Radiated emission measurements) .................. 29
6.1 Instrument SEtting. ..., 29
o 1T o e o Lol =T 1F [ SRR 29
6.3 TSt DIagram e 30

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



INntertek

Total Quality. Assured. Intertek Report No.: 200600283TWN-001

TEST REPORT Page: 4 of 51
6.3.2 Radiated emission below 1GHz using Bilog Antenna......ccccceevccviieeiee e icccieeeeeeee, 31
6.3.3 Radiated emission above 1GHz using Horn Antenna.......ccccceeeeccviieeeee e ccccieeeeeee e, 31
LI I oV PSP UP RO PPPPPP PRI 32
6.5 Operating Environment CoNdition .........ooocciiiiiiiee e 32
6.6 TEST RESUIT ...t e e e st e e e st e e e s ssbe e e e e nnbeeeeeas 33

7. EMIisSion 0N Band EAZE...cuueiiiiieiiiieiee ettt et e e e e st e e e e e et e e e e e e e e e nanes 39
7.1 Instrument Setting. ..., 39
A A [T A o o Tol=To [0 < T PP PPPPPPPPPP 39
7.3 Operating Environment Condition .........oocccuiiiiiiee i e erreee e 39
T A TEST RESUILS ...ttt ettt e e sttt e e s sttt e e e s easee e e s snbeeeesnnsraeaean 40

8. AC Power Line Conducted EMISSION .....ceieiuvieeiiiiiieeiiiiiee e esireeeessieee e e evaeee s s ssaeeeesnsaeeeennees 45
8.1 Measuring instrument setting.......cccc i 45
S [Tl o o ol =T [ o PSR 45
8.3 TSt DIagramM e 45
S I oV PR 46
8.5 Operating Environment Condition .........oocccuiiiiiiee e 46
BB TEST RESUILS ...ttt et e e st e e s sttt e e e s are e e e s snbaeeessnnbaeaeas 47

Appendix A: Test qUIPMENT [iSt....ci i iiiiiiiee e e e e 49

Appendix B: Measurement UnCertainty.....ccccoeeeccciiiiiie ettt e e e ee e e e 51



INntertek

Total Quality. Assured.

Intertek Report No.: 200600283TWN-001

TEST REPORT Page: 5 of 51
Summary of Test Data
. Applicable Rule
Test R Resul
est Requirement (Section 15.247) esult
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
Emissi InR i F B
missions 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

Note: Please note that the test results with statement of conformity, the decision rules which

are based on: Safety Testing: the specification, standard or IEC Guide 115.

Other Testing: the specification, standard and not taking into account the measurement

uncertainty.
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1.1 Identification of the EUT

Product:

MSX Borescope (with approved Li ion battery and Battery Charger)

Model No.:

VS290

Operating Frequency:

2412 MHz ~ 2462 MHz for 802.11b, 802.11g, 802.11n HT20

Channel Number:

11 channels for 2412 MHz ~ 2462 MHz

Frequency of Each
Channel:

2412+5k, k=0~ 10 for 802.11b, 802.11g, 802.11n HT20

Access scheme:

DSSS, OFDM

Rated Power:

DC 3.65V from battery
DC 5.35V from adapter

Power Cord: N/A
Sample receiving date: [Jun. 16, 2020
Sample condition: Workable

Test Date(s):

Jun. 20, 2020 ~ Sep. 25, 2020

1.2 Adapter information

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

No. Model no. Specification
Input: 100-204Vac,0.3A, 50-60Hz
Adapter PSAI10R-050Q Output: 5.35Vdc, 2.0A

1.3 Antenna description

Antenna Gain
Antenna Type

Connector Type

: 2.5 dBi
: PIFA antenna

. 1-Pex
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1.4 Operation mode

EUT use TTL to USB cable connected to Notebook PC, executing “MCHPRT2 ver1.0” and
select different frequency and modulation.

With individual verifying, the maximum output power were found out 1 Mbps data rate for
802.11b mode, 6 Mbps data rate for 802.11g mode, 6.5 Mbps data rate for 802.11n(HT20)
mode , the final tests were executed under these conditions recorded in this report
individually.

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
Z axis. The final test data was executed under this configuration.

) Transmit path
Modulation mode - ;
Chain 0 / Main
802.11b Y
802.11g \%
802.11 n (HT20) Y
1.5 Peripherals equipment
Peripherals Brand Model No. Serial No. Data cable

Notebook PC DELL Latitude E5420 HXYJBT1 TTL to USB Cable 0.3 meter
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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 accordance with ANSI C63.10.

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+'
— 5 &
E % : DC block
e EUT
Spectrum Analyzer
2.4 Limit

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

2.5 Operating Environment Condition

Temperature (‘C) : 27

Relative Humidity (%) : 55

Test date : 2020/07/08
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2.6 Test Results
Chain 0
Frequency 6dB Bandwidth Limit
Mode Channel (MHz) (MHz) (MHz) Result
1 2412 12.00 >0.5 Pass
802.11b 6 2437 11.10 >0.5 Pass
11 2462 11.11 >0.5 Pass
1 2412 15.93 >0.5 Pass
802.11g 6 2437 16.33 >0.5 Pass
11 2462 15.70 >0.5 Pass
1 2412 16.32 >0.5 Pass
802.11n(HT20) 6 2437 16.95 >0.5 Pass
11 2462 16.71 >0.5 Pass
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Chain 0: 6dB Bandwidth @ 802.11b Mode Ch 1

04:10:21 PM 108, 2020
3456

RL [ 500 OC | SENSENT] A LI F |
enter Freq 2. iz ) Avg Type: Log-Pwr
PNO Wide -+ Trig:Free Run AvglHold: 100/100
IFGain:Low #Atten: 10 dB
AMKr3 12.002 MHz
Ref Offset 21 dB
10 dsidiv_Ref 21.00 dBm 0.255 dB|
;
}
Center 2.41200 GHz Span 40.00 MH:
#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)
1 N f 2409976 GHz 65.262 dBm
2 N f 2406001 GHz D767 dBm
. a2 f (A 12,002 MHz (4) 0266 dB
5
6
T
g
9
10
1"
12
s stans
. .
Chain 0: 6dB Bandwidth @ 802.11b Mode Ch 6
L [ 500 OC | SENSENT] AN CF 1 04:12:13 PM i 08, 2020
enter Freq 2. ) Avg Type: Log-Pwr 3156
PNO Wide -+ Trig:Free Run AvglHold: 100/100
IFGain:Low HAtten: 6 dB
AMKr3 11.100 MHz
Ref Offset 21 dB
10 daidiy__Ref 17.00 dBm -0.162 dB
e o
]
I
}
Span 40.00 MH:

Center 2.43700 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)

LLE

— . [ v | FUNCTION | FUNCTIONWIDTH]
1 N f 2433 488 GHz 8.184 dBm

2 N f 2430946 GHz 2127 dBm

. a2 o 11.100 MHz (&) 0162 dB

5

6

7

3

El

10

1"

12
msa sTATUS

Chain 0: 6dB Bandwidth @ 802.11b Mode Ch11

| SENSENT] Ay 211G CF 1 04:13:55 PM 1 08, 2020
Avg Type: Log-Pwr 5
AvglHold: 1001100

L [ 505 DC

enter Freq 2. iz )
FNO: Wide —»— Trig:Free Run
IFGain:Low #Atten: 6 dB

AMKr3 11.113 MHz
0.253

ef Offset 21 dB
dB

R
10 dg/div__ Ref 17.00 dBm
Log

Span 40.00 MH
Sweep 4.00 ms (5001 pts)

LLE

Center 2.46200 GHz

#Res BW 100 kHz #VBW 300 kHz

— . [ v | FUNCTION | FUNCTIONWIDTH]
1 N f 2481000 GHz T.767 dBm
2 N f 2456929 GHz 1691 dBm
. a2 o 11.113 MHz (&) 0263 dB
5
6
7
3
El
10
1"
12
STATUS

Page: 10 of 51
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Chain 0: 6dB Bandwidth @ 802.11g Mode Ch 1

04:15:33 PM 1 08, 2020
3456

L [ 500 OC | SENSENT] AN CF 1
enter Freq 2. iz ) Avg Type: Log-Pwr
PNO Wide -+ Trig:Free Run AvglHold: 100/100
IFGain:Low #Aften: 6 dB
AMKr3 15.931 MHz
Ref Offset 21 dB
10 daidiy__Ref 17.00 dBm 0.084 dB|
4]
Lot 9
Center 2.41200 GHz Span 40.00 MH:
#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)
1 N f 24067386 GHz 0885 dBm
2 N f 2403810 GHz 6995 dBm
. a2 f (A 16.931 MHz (4) 0.084 dB
5
6
T
g
9
10
1"
12
s stans
. .
Chain 0: 6dB Bandwidth @ 802.11g Mode Ch 6
L [ 500 OC | SENSENT] AN CF 1 04:17:40 PM i 08, 2020
enter Freq 2. 1z ) Avg Type: Log-Pwr 3156
PNO Wide -+ Trig:Free Run AvglHold: 100/100
IFGain:Low #Aften: 6 dB
AMKr3 16.332 MHz
Ref Offset 21 dB
10 daidiy__Ref 17.00 dBm -0.010 dB
g ¥ 0
Center 2.43700 GHz Span 40.00 MH:
#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)
1 N f 2438258 GHz 2689 dBm
2 N f 2428806 GHz -3230 dBm
. a2 f (A 16.332 MHz (4) 0.010de
5
6
T
g
9
10
1"
12
s stans

Chain 0: 6dB Bandwidth @ 802.11g Mode Ch1l1l

| SENSENT] Ay 211G CF 1 04:19:16 PM 1 08, 2020
Avg Type: Log-Pwr 5
AvglHold: 1001100

L [ 505 DC

enter Freq 2. iz )
FNO: Wide —»— Trig:Free Run
IFGain:Low #Atten: 6 dB

AMKr3 15.704 MHz
Ref Offset 21 dB
Egé’”"‘" Ref 17.00 dBm -0.317 dB|

Span 40.00 MH
Sweep 4.00 ms (5001 pts)

LLE

Center 2.46200 GHz

#Res BW 100 kHz #VBW 300 kHz

— . [ v | FUNCTION | FUNCTIONWIDTH]
1 N f 2.456 968 GHz 0813 dBm
2 N f 2453831 GHz £.108 dBm
. a2 o 16.704 MHz (4) 0317 dB
5
6
7
3
El
10
1"
12
STATUS
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Chain 0: 6dB Bandwidth @ 802.11n(HT20) Mode Ch 1

L [ 500 OC | SENSENT] AN CF 1 04:30:15 PM i 08, 2020
enter Freq 2. i Avg Type: Log-Pwr 3456
PO Wide —»- Trig:Free Run AvglHold: 1001100
1FGain:Low #Atten:6 4B
Ref Offsst 21 dB AMKr3 16.320 MHzZ
Eggwuw Ref 16.00 dBm 0.111 dB|
4]

Center 2.41200 GHz

Span 40.00 MH
Sweep 4.00 ms (5001 pts)

#Res BW 100 kHz #VBW 300 kHz
1 N f 2406738 GHz -2803 dBm
2 N f 2403201 GHz -£861 dBm
. a2 f (A 16.320 MHz (4) 0.111d8
5
6
T
g
9
10
1"
12
s srans

Chain 0: 6dB Bandwidth @ 802.11n(HT20) Mode Ch 6

L [ 500 OC | SENSENT] AN CF 1 04:25:24 PM i 08, 2020
enter Freq 2. ) Avg Type: Log-Pwr 3456
PNO Wide -+ Trig:Free Run AvglHold: 100/100
IFGain:Low #Aften: 10 dB
Ref Offset21 dB AMkr3 16.947 MHz
10 deidiv__Ref 21.00 dBm -0.041 dB
Log
n2%) 1
Q ¢
I ¥
Center 2.43700 GHz Span 40.00 MH
H#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)

[ FUNCTION | FUNCTION WIDTH

1 N f 2429 484 GHz 3272 dBm
2 N f 2428194 GHz -2863 dBm
. a2 o 16.947 MHz (&) 0.041dB
5
6
7
3
El
10
1"
12
STATUS

msa

L [ 500 DO | SENSEINT]

enter Freq 2.
< FHiG Wide —» Trig:Free Run

IFGain:Low #Atten: 6 dB

AL

Chain 0: 6dB Bandwidth @ 802.11n(HT20) Mode Ch11

oF 1 04:26:03 PM 1l 08, 2020
Avg Type: Log-Pwr 5
AvglHold: 1001100

ef Offset 21 dB

AMKr3 16.705 MHz
0.330 dB|

R
10 dg/div__ Ref 17.00 dBm
Log

Center 2.46200 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 40.00 MH
Sweep 4.00 ms (5001 pts)

1 N f 2.454 458 GHz 0.139 dBm
2 N f 2453 186 GHz £5.968 dBm
. a2 f (A 16.706 MHz (A) 0330dB
5
6
T
g
9
10
1"
12

LLE

STATUS
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3. 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

3.2Test Procedure

The preferred methodology is to use integrated average power measurements, as described
in 11.9.2 and 11.13.3 of ANSI C63.10. The peak integrated band power methods of 11.9.1.2
and 11.13.3.2 of ANSI C63.10 are not applicable for FCC compliance testing purposes.

3.3 Test Diagram

20 dB Attenuators

= &
?—“:’:L § T - ..’j| DC block+

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) : 27

Relative Humidity (%) : 55

Test date : 2020/07/08
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Output | Total |Maximum|Maximum
Frequency Data Power | Power | power power | Limit [Margin
Mode |Channel| " ) | Rt vy | av) | (PK) | (PK) |(dBm)| (dB)
(MbPS) (4gm) | (mw) | (dBm) | (mw)

1 2412 16.04 | 40.18 | 18.71 74.30 30 |-11.29

802.11b 6 2437 1 18.45 | 69.98 20.91 123.31 30 | -9.09
11 2462 18.52 71.12 20.96 124.74 30 -9.04

1 2412 10.37 10.89 19.00 79.43 30 |-11.00

802.11g 6 2437 6 14.51 28.25 22.61 182.39 30 -7.39
11 2462 11.43 13.90 20.23 105.44 30 -9.77

1 2412 8.13 6.50 16.70 46.77 30 |-13.30

8(?_'21_21;;] 6 2437 6.5 14.38 27.42 22.24 167.49 30 -7.76
11 2462 11.27 13.40 20.06 101.39 30 -9.94
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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 subclause 11.10 of ANSI C63.10.

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

Aftenuator+

—— < &
EER D 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) :

27

Relative Humidity (%) :

55

Test date :

2020/07/08
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4.6 Test Results

Mode Channel Frequency | RBW | PSDin PSD in 3kHz Limit | Margin
(MHz) factor | 10kHz (dBm) | (mw) |(dBm)| (dB)

1 2412 5.23 -3.50 -8.73 0.13 8 -16.73

802.11b 6 2437 5.23 -1.52 -6.75 0.21 8 -14.75

11 2462 5.23 -0.04 -5.27 0.30 8 -13.27

1 2412 5.23 -9.60 -14.83 0.03 8 -22.83

802.11g 6 2437 5.23 -6.08 -11.31 0.07 8 -19.31

11 2462 5.23 -8.62 -13.85 0.04 8 -21.85

1 2412 5.23 | -11.41 -16.63 0.02 8 -24.63

802.11n(HT20) 6 2437 5.23 -5.55 -10.78 0.08 8 -18.78

11 2462 5.23 -7.96 -13.19 0.05 8 -21.19
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Chain 0: Power Spectral Density @ 802.11b Mode Ch 1

L = 505 C ENSEINT| A ALIGN CF 1 04:10:37 PM 108, 2020

enter Freq 2.412000000 GHz #Avg Type: RMS 3456

FHiG Wide —» Trig:Free Run AvglHold: 20120

IFGain:Low HAtten:

Mkr1 2.408 991 GHz
Ref Offset 21 dB
0dBidly  Ref 15,00 dBm -3.500 dBm
Log
[
Y

Center 2.41200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
usa sTaTUs|

Chain 0: Power Spectral Density @ 802.11b Mode Ch

0 dBidiv
Log

L = 505 C ENSEINT| A ALIGN CF 1 04:12:37 PM 1 08, 2020
enter Freq 2.4 00000 GHz #Avg Type: RMS 3456
FHiG Wide —» Trig:Free Run AvglHold: 20120
IFGain:Low n:
Mkr1 2.439 889 GHz
Ref Offset 21 dB
Ref 17.00 dBm -1.518 dBm

Center 2.43700 GHz
#Res BW 10 kHz

msa

#VBW 30 kHz

Span 30.00 MHz
Sweep 287 ms (10001 pts)

sTATUS

Chain 0: Power Spectral Density @ 802.11b Mode Ch11l

L = 505 C ENSE INT| A ELIGN CF | D4:14:08 PM )i 08, 2020
enter Freq 2.462000000 GHz ] RBAvg Type: RMS 56
FHiG Wide —» Trig:Free Run AvglHold: 20120
IFGain:Low HAtten:
Mkr1 2.459 474 GHz
Ref Offset 21 dB
0dBidly  Ref 17,00 dBm -0.042 dBm
Log
|
Center 2.46200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
usa sTaTUs|




INntertek

Total Quality. Assured.
TEST REPORT

500 T
enter Freq 2.412000000 GHz

IFGain:Low

Ref Offset 21 dB
ﬂJ_jE-‘diu Ref £.00 dBm

PNO: Wide - 1rig:Free Run
#Atten:

AL

Intertek Report No.: 200600283TWN-001

cF
WAvg Type: RMS
AvglHold: 20120

Chain 0: Power Spectral Density @ 802.11g Mode Ch 1

04:15:47 PM 1 08, 2020

Mkr1 2.403 861 GHz
-9.601 dBm

Center 2.41200 GHz
#Res BW 10 kHz

msa

#VBW 30 kHz

Sweep 287 ms (10001 pts)

sTATUS

Span 30.00 MHz

510 T
enter Freq 2.437000000 GHz

IFGain:Low

Ref Offset 21 dB
ﬂJ_jE-‘diu Ref 12.00 dBm

PNO: Wide - 1rig:Free Run
n

AL

Chain 0: Power Spectral Density @ 802.11g Mode Ch

cF
WAvg Type: RMS
AvglHold: 20120

(<))

04:17:54 PM 1 08, 2020

Mkr1 2.431 345 GHz
-6.078 dBm

Center 2.43700 GHz
#Res BW 10 kHz

msa

#VBW 30 kHz

sTATUS

Span 30.00 MHz
Sweep 287 ms (10001 pts)

Chain 0: Power Spectral Density @ 802.11g Mode Ch11l

L [ 500 T ENSE INT| AN F | 04:15:28 PM 1l 08, 2020
enter Freq 2.462000000 GHz ] RBAvg Type: RMS 56
FHiG Wide —» Trig:Free Run AvglHold: 20120
IFGain:Low HAtten:
Mkr1 2.457 608 GHz
Ref Offset 21 dB
0dBidly  Ref 11,00 dBm -8.618 dBm
Log
i
1
Center 2.46200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
usa AT
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Chain 0: Power Spectral Density @ 802.11n(HT20) Mode Ch 1

[ 500 T
enter Freq 2.412000000 GHz

A2l

15 CF 1 04:30:28 PM 108, 2020
#Avg Type: RMS 3155

FNO Wide —»— Trig:Free Run Avg|Hold: 20120 T My
IFGainLow #Atten: perlf
Mkr1 2.406 363 GHz
Ref Offset 21 dB
0dBidly  Ref 7.00 dBm -11.405 dBm
Leg
)

Center 2.41200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
use sTaTus|

Chain 0: Power Spectral Density @ 802.11n(HT20) Mode Ch 6

0 02T
enter Freq 2.437000000 GHz

A2l

15 CF 1 04:25:39 PM 108, 2020
#Avg Type: RMS 3155

FNO Wide —»— Trig:Free Run Avg|Hold: 20120 T My
IFGainLow n: perlf
Mkr1 2.430 487 GHz
Ref Offset 21 dB

0dBidly  Ref 13,00 dBm -5.551 dBm
Leg
Center 2.43700 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
use sTaTus|

Chain 0: Power Spectral Density @ 802.11n(HT20) Mode Ch11

L [ 500 T | SENSEINT] A LI F | 04:28:17 PM JiC8, 2020
enter Freq 2.462000000 GHz ] RBAvg Type: RMS ElL23456
PNO: Wide ~—+— 1rig:Free Run Avg|Hold: 20720 TYPE(M it
IFGainLow #Atten: perlf
Mkr1 2.455 112 GHz
Ref Offset 21 dB
0dBidly  Ref 10,00 dBm -7.861 dBm
Log
Center 2.46200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
usa AT
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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.
Step3  Use the parameter configured in subclause 11.11 of ANSI C63.10 to measure.
Step4  Use the peak marker function to determine the maximum amplitude level.

5.3 Test Diagram

_ . Aftenuator+
= 1 &
' % ! 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) : 26
Relative Humidity (%) : 58
Test date : 20200708
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5.6 Test Results

Intertek Report No.: 200600283TWN-001

Chain 0: Conducted Spurious @ 802.11b Mode Ch 1

L R 500 DC
enter Freq 2.41

ENSE INT| AL

PHO.

Ref Offset 21 dB

]%LC:E'C“‘J Ref 17.00 dBm

IFGain:Low

Wide - Trig
#Attel

cF
#Avg Type: RMS
Free Run AvglHold: 10110
n:

04:10:43 PM 108, 2020

Mkr1 2.407 982 3 GHz
4.577 dBm

Center 2.412000 GHz
#Res BW 100 kHz

msa

#VBW 300 kHz

Span 18.00 MHz
Sweep 2.67 ms (40001 pts)

TATUS

Chain 0: Conducted Spurious @ 802.11b Mode Ch 1

arker 1 2.

ENSE INT| AL

Pi
IF

NO: Fast -+ 1rig:FreeRun
Gain:Low RAtten:

cF
WAvg Type: RMS
AvglHold: 10110

04:11:38 PM 108, 2020

ef Offset 21 dB

R
10 dg/div__ Ref 17.00 dBm
Log

Mkr1 2.410 3 GHz
4.354 dBm|

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 25.00 GHz
Sweep 2.39 § (40001 pts]

24103 GHz

4354 dBm

[ FUCTo T FC DT

UNCT I0M WALLIE

msa

sTATUS

Chain 0: Conducted Spurious @ 802.11b Mode Ch 6

L [ 505 DC

ENSE INT| AL

oF 1 04:12:39 PM 108, 2020
#Avg Type: RMS 315

enter Freq 2.

FHiG Wide —» Trig:Free Run AvglHold: 10110

IFGain:Low L

Mkr1 2.433 467 8 GHz
Ref Offset 21 dB
10 deidiv  Ref 17.00 dBm 7.820 dBm
Log
y |

Center 2.437000 GHz Span 16.65 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
usa sTaTUs|
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Chain 0: Conducted Spurious @ 802.11b Mode Ch 6

arker

PHO: Fast -+~ Trig:FreeRun

| SENSEINT] 2L CF

04:13: 18 PM 108, 2020

#Avg Type: RMS
AvglHold: 10110 TP i
a1

1FGain:Low #Atten:6 4B
Mkr1 2.435 2 GHz|
Ref Offset 21 dB
Eggwuw Ref 17.00 dBm 7.296 dBm
Stop 25.00 GHz

#VBW 300 kHz

Sweep 2.39 § (40001 pts]

Start 30 MHz
#Res BW 100 kHz
N f
2
3
4
5
6
7
3
El
10
1"
12

[ FUCTo T FC DT

243582 GHz 7.296 dBm

UNCT I0M WALLIE

msa

sTATUS

Chain 0: Conducted Spurious @ 802.11b Mode Ch11

L [ 06 oc 1 SeNsEiNT] A ALIGN CF 1 D4:14:14 PM JiC8, 2020
enter Freq 2. i BAvg Type: RMS IEERE
N0 Wide —»- Trig:Free Run AvglHold: 10110 TYPE M i
IFGain:Low #Atten: 6 dB oeT|P
Mkr1 2.458 468 3 GHz
Ref Offset 21 dB
10 dBidiv  Ref 17,00 dBm 7.843 dBm
{23
1,
Center 2.462000 GHz Span 16.67 MHz
#Res BW 100 kHz #VBW 300 KHz Sweep 2.67 ms (40001 pts)
usa —

Chain 0: Conducted Spurious @ 802.11b Mode Ch11l

04:14:51 PM 1 08, 2020

L [ 510D | SENSENT] AN F 1
arker 1 2. F ) #Avg Type: RMS £
PHO: Fast -+ 1rig:FreeRun Avg|Hold: 10110 TYPE (M
IFGain:Low #Atten:6 4B cetlP
Ref Offset 21 dB Mkr1 2.464 0 GHz
10 de/div__ Ref 17.00 dBm 6.748 dBm
Log
Stop 25.00 GHz

Start 30 MHz
#Res BW 100 kHz #VBW 300 kHz
[ FUCTo T FC DT

6.748 dBm

Sweep 2.39 § (40001 pts]

FUNCTION VALE

2,464 0 GHz

sTATUS
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Chain 0: Conducted Spurious @ 802.11g Mode Ch 1

L [ 500 DC | SENSEINT] A6

oF 1 04:15:55 PM 1 08, 2020
enter Freq 2.41 1z #Avg Type: RMS

FNO: Wide —»— Trig:Free Run AvglHold: 10110
IFGain:Low #Atten:

Ref Offset 21 dB Mkr1 2.415 707 6 GHz

10 deidiv  Ref 17.00 dBm -2.692 dBm
Leg

{
Center 2.41200 GHz Span 23.90 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
use sTaTUs|

Chain 0: Conducted Spurious @ 802.11g Mode Ch 1

L [ 500 DC | SENSEINT] A6

cF | 04:165:31 PM Jui 06, 2020
arker 1 2. z #BAvg Type: RMS

PHO Fast —»- Trig:Free Run Avg|Held: 1010
IFGain:Low #Aften:
Mkr1 2.407 1 GHZ]
Ref Offset 21 dB
10 deidiv__Ref 17.00 dBm -0.347 dBm
Log
Start 30 MHz Stop 25.00 GHz

#Res BW 100 kHz #VBW 300 kHz Swee|

p 2.39's (40001 pts

UNCT I0M WALLIE

2407 1 GHz 0347 dBm

msa STATUS

Chain 0: Conducted Spurious @ 802.11g Mode Ch 6

L [ 500 DC | SENSEINT] A6

oF 1 04:15:01 PM 1 08, 2020
enter Freq 2. 1z #Avg Type: RMS

FNO: Wide —»— Trig:Free Run AvglHold: 10110
IFGain:Low #Atten:

Ref Offset 21 dB Mkr1 2.444 447 0 GHz

10 deidiv  Ref 17.00 dBm 0.772 dBm
Leg
;
L
{
Center 2.43700 GHz Span 24.50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)

msa STATUS
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Chain 0: Conducted Spurious @ 802.11g Mode Ch 6

| SENSENT]

2L CF

WAvg Type: RMS

04:15:42 PM 1 08, 2020

arker B
PHO: Fast ~+— Trig:Free Run Avg|Hold: 1010
IFGain:Low #Aften: 6 dB
Mkr1 2.438 4 GHZ]
Ref Offset 21 dB
10ds/div_ Ref 17.00 dBm 2.227 dBm
Log
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts,
N f 24384 GHz 2227 dBm
2
3
4
5
6
7
g
9
10
1"
12
sans

msa

Chain 0: Conducted Spurious @ 802.11g Mode Ch11l

L [ 500 OC | SENSENT]

enter Freq 2. )
FNO: Wide —»— Trig:Free Run

IFGain:Low #Asten: 6 dB

Ref Offset 21 dB

m::]iE(di‘a Ref 16.00 dBm

A ALIGN CF 1
#Avg Type: RMS
AvglHold: 10110

I

04:19:37 PM 1 08, 2020

Vikr1 2.466 977 4 GHz
-0.445 dBm

Center 2.46200 GHz
#Res BW 100 kHz

msa

#VBW 300 kHz

sTATUS

Span 23.56 MHz
Sweep 2.67 ms (40001 pts)

Chain 0: Conducted Spurious @ 802.11g Mode Ch11l

| SENSENT]

A ALIGN CF 1
#Avg Type: RMS

04:20:23 PM 108, 2020

arker B
PHO Fast —»- Trig:Free Run Avg|Held: 1010
IFGain:Low #Aften: 6 dB
Mkr1 2.459 6 GHZ]
Ref Offset 21 dB
10 daiciv__Ref 16.00 dBm -1.444 dBm
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts,
N f 24596 GHz -1.444 dBm
2
3
4
5
6
7
g
9
10

sTATUS
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Chain 0: Conducted Spurious @ 802.11n(HT20) Mode Ch 1

L [ 505 DC | SENSENT] Ay 211G CF 1 04:30:34 PM 108, 2020
enter Freq 2.41 #Avg Type: RMS £ 56
FNO: Wide —» Trig:Free Run Avg|Held: 1010 TYPE My
IFGain:Low #Agzen: oerlP
MKr1 2.409 116 3 GHz
Ref Offset 21 dB
10 deidiv  Ref 13,00 dBm -6.657 dBm
3
Center 2.41200 GHz Span 24.48 MHz
#Res BIW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
= .
. .
Chain 0: Conducted Spurious @ 802.11n(HT20) Mode Ch 1
L 505 DC | SENSENT] Ay 211G CF 1 04:31:16 PM 1 08, 2020
arker 1 2. #Avg Type: RMS 3
PHO:Fast ~—» Trig:Free Run Avg|Held: 1010
IFGain:Low HAtten:
Mkr1 2.404 6 GHz
Ref Offset 21 dB
10 deidiv__Ref 13.00 dBm -2.762 dBm
Log
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]

2,404 6 GHz

-2.762 dBm

msa

sTATUS

Chain 0: Conducted Spurious @ 802.11n(HT20) Mode Ch 6

L [ 505 DC

| SENSENT]

10 dBidiv
Log

AL

cF
#Avg Type: RMS

04:25:46 PM 108, 2020
S6

TPE M

#Res BW 100 kHz

msa

enter Freq 2.
FNO: Wide —» Trig:Free Run Avg|Held: 1010 2
IFGain:Low n: oerlP
Mkr1 2.441 958 9 GHz
Ref Offset 21 dB
Ref 17,00 dBm 2.518 dBm
i
|
Center 2.43700 GHz Span 25.42 MHz
#VBW 300 kHz Sweep 2.67 ms (40001 pts)
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Chain 0: Conducted Spurious @ 802.11n(HT20) Mode Ch 6

L
arl

er

| SENSENT] Ay 211G CF 1 04:27:20 PM 108, 2020
#Avg Type: RMS 56
AvglHold: 10110

505 OC

PHO: Fast -+~ Trig:FreeRun
IFGain:Low #Atten: 6 dB

0 dBidiv
Log

Ref Offset 21 dB
Ref 17.00 dBm

Mkr1 2.432 1 GHz|
1.767 dBm

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts)

F MODE] TAC] 5t [ v | FUNCTION | FUNCTIONWIDTH FUNCTION VALE

N f 24321 GHz 1.767 dBm

2

3

4

5

6

7

3

El

10

1"

12

msa

sTATUS

Chain 0: Conducted Spurious @ 802.11n(HT20) Mode Ch11l

L S04 D 1 SENsEdNT] A ALIGN CF 1 04:25:40 PM Jui 8, 2020
enter Freq 2. Iz ) #BAvg Type: RMS 56
N0 Wide —»- Trig:Free Run AvglHold: 10110
IFGain:Low #Aften: 6 dB
Mkr1 2.463 231 0 GHz
Ref Offset 21 dB
10 dBidiv  Ref 17,00 dBm -0.376 dBm
3
A
Center 2.46200 GHz Span 25.06 MHz
#Res BIW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
= —

Chain 0: Conducted Spurious @ 802.11n(HT20) Mode Ch11l

L
arker

| SENSENT] Ay 211G CF 1 04:28:17 PM 108, 2020
#Avg Type: RMS
AvglHold: 10110

505 OC

PHO: Fast -+~ Trig:FreeRun

IFGain:Low #Aften: 6 dB
Mkr1 2.460 8 GHZ]
Ref Offset 21 dB
10 deidiv__Ref 17.00 dBm -0.561 dBm
Log
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts,

: ——
f 24608 GHz 0561 dBm
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Chain 0: Authorized Band Bandedge @ 802.11b Mode Ch1l

RL [ 500 OC | SENSENT] AL CF | 04:36:35 PM 1108, 2020
l set 21. Avg Type: Log-Pur TRACE 5 Amplitude
0 Fast 7o Trig:Free Run AvglHold:> 1001100
IFGain:Low #Atten: 20 B Y Axis Unit
»
AMKr3 12.50 MHz] dBm
Ref Offset 21 dB
10 dBidiy Ref 10.00 dBm 37.436 dB
Log v
1 Ref Lvl Offset|
21.00 dB|
i
W/ | |
w W Path Ctrl |
! Standard Path
Internal
Preamp|
off
Center 2.40000 GHz Span 100.0 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10.0 ms (10001 ptszl
49 GHz 6.373 dBm
396 99 GHz 32,063 dBm
1250 MHz (8)  37.436 dB
More|
20f2
usa sTaTUs|

Chain 0: Authorized Band Bandedge @ 802.11b Mode Ch11l

RL [ 510D | SENSENT] AL CF | 04:35-01PM 1408, 2020
l set 21. Avg Type: Log-Pur TRACE 5 Amplitude
PH0: Fast 50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB Y Axis Unit
»
AMKr3 -38.92 MHz dBm

Ref Offset 21 dB "
Egé’”"‘" Ref 10.00 dBm 56.017 dB
oL Rer1000dBm

Ref Lvl Offset|
21.00d8B

PW Path C‘IrI'

| % | Standard Path
| Internal
Preamp|
off
Center 2.48350 GHz Span 100.0 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10.0 ms (10001 ptszl
47.787 dBm
66.017 dB
More|
20f2

msa sTATUS

Chain 0: Authorized Band Bandedge @ 802.11g Mode Ch1l

RL [ 504D SENSEINT| A ALIGN CF | 04:35:45 P 1108, 2020
of Offset 21. Avg Typs: Log-Pur TRacE o|  Amplitude
0 Fost o Trig:Free Run Avg|Hold:> 1001100
IFGainiLow —  #Atten: 20 d5 Y Axis Unit
»
AMKr3 7.19 MHz dBm
Ref Offset21 dB -
10 daiciv_Ref 10.00 dBm 38.672dB
’ I T T Ref Lvl Offset|
21,00 ¢B,
W | HW Path Ctrl
iy | I Standard Path
Internal
Preamp»|
off
Center 2.40000 GHz Span 100.0 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10.0 ms (10001 ptszl
0810 dBm
x 80 GHz -39.482 dBm
7.19 MHz (4) 38672dB
More|
20f2
o sans
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Chain 0: Authorized Band Bandedge @ 802.11g Mode Chl1l

RL 510D SENSEIINT| AL CF | D4:41:15PM 1408, 2020
l set Avg Type: Log-Pur TRACH 5 Amplitude
IO Fast Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 B Y Axis Unit
»
AMEKr3 -62.11 MHz dBm
Ref Offset 21 dB
10 dBidiy Ref 10.00 dBm 48.879 dB
Log
Ref Lvl Offset|
t 21.00 dB|
W Path Ctrl |
| Standard Path
i
i
Internal
Preamp|
off
Center 2.48350 GHz Span 100.0 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10.0 ms (10001 ptszl
1
2
" 8 6211 MHz () 48.879 dB
]
[]
7
3 More|
10
11 20f2
12
usa sTaTUs|

Chain 0: Authorized Band Bandedge @ 802.11n(HT20) Mode Ch1l

RL 0G D SENSE!INT| AL CF | D4:41:47 PM 1408, 2020
of Offsat Avg Type: Log-Pwr TRAC 5 Amplitude
0 Fast 7o Trig:Free Run Avg[Hold:> 1001100
IFGain:Low #Atten: 20 B Y Axis Unit
»
AMKr3 5.04 MHz dBm

ef Offset 21 dB

38.329 dB

R
10 d2/div__Ref 10.00 dBm

Log
. . &

Ref Lvl Offset|
21.00d8B

PW Path C‘IrI'

Y
A Standard Path
Internal
Preamp»|
off
Center 2.40000 GHz Span 100.0 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10.0 ms (10001 ptszl
More|
20f2

msa

sTATUS

Page: 28 of 51

Chain 0: Authorized Band Bandedge @ 802.11n(HT20) Mode Ch11l

RL 00 DC SENSE!INT| AL CF | 04:42-09PM 1408, 2020
l set Avg Type: Log-Pur TRACH 5 Amplitude
0 Fast 7o Trig:Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 B Y Axis Unit
»
AMKr3 -28.96 MHz dBm
Ref Offset 21 dB
10 dBidiy Ref 10.00 dBm 48.379 dB
Log
Ref Lvl Offset|
21.00 dB|
W Path Ctrl |
' Standard Path
A L
Internal
Preamp|
off
Center 2.48350 GHz Span 100.0 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10.0 ms (10001 ptszl
1 N T 72 GHz 0.656 dBm
2 F f 68 GHz 47.723 dBm
" az f 2896 MHz (&)  48.379 dB
]
[]
7
g More|
10 20f2

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

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
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6.3.2 Radiated emission below 1GHz using Bilog Antenna

|- Antenna Tower

Intertek Report No.: 200600283TWN-001

Page: 31 of 51

Spectrum Analyzer

6.3.3 Radiated emission above 1GHz using Horn Antenna

|- Antenna Tower

Spectrum Analyzer

HPF and Pre-Amp <
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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) :

27

Relative Humidity (%) :

58

Test date :

2020/06/20 ~ 2020/09/25
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6.6 Test Result

6.6.1 Measurement results: frequencies 9kHz to 30MHz

Test date: 2020/06/30

Intertek Report No.: 200600283TWN-001
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The test was performed on EUT under 802.11b/g/n continuously transmitting mode. The

worst case occurred at 802.11n(HT20) Channel 6.

Corrected Limit
Ant Polarity | Frequenc Factor | Readin . Margin
E - Y | Detector . Reading @ 3m =
(MHz) (dB/m) | (dBuV) | (dBpV/m) | (dBuV/m) (dB)
Perpendicular 0.01 AV 18.28 52.92 71.20 127.60 -56.40
Perpendicular 0.07 AV 18.36 35.06 53.42 110.70 -57.28
Perpendicular 0.73 QP 18.45 17.32 35.77 70.34 -34.57
Perpendicular 1.03 QP 18.46 14.54 33.00 67.35 -34.35
Perpendicular 1.21 QP 18.46 14.91 33.37 65.95 -32.58
Perpendicular 1.57 QP 18.47 14.13 32.60 63.69 -31.09
Remark: Corr. Factor = Antenna Factor + Cable Loss
Level (dBu¥ fim)
120 -
100 -
|
B -
i
Bl -
35
40 -
20 -
J.D— ] I I 1 1 1 1 1 1 1 1 1 I 1 1
o 2 4 & B WD 12 4 8 B W @ M W 2 W

{MHz)
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Corrected Limit
Ant Polarity | Frequenc Factor | Readin ) Margin
e E Y | Detector : Reading @ 3m =
(MHz) (dB/m) | (dBuV) | (dBuV/m) | (dBuV/m) (dB)
Parallel 0.01 AV 18.28 52.76 71.04 127.60 -56.56
Parallel 0.07 AV 18.36 36.23 54,59 110.70 -56.11
Parallel 0.79 QP 18.45 17.40 35.85 69.65 -33.80
Parallel 0.91 QP 18.46 16.01 34.47 68.42 -33.95
Parallel 1.21 QP 18.46 14.06 32.52 65.95 -33.43
Remark: Corr. Factor = Antenna Factor + Cable Loss
Level (dBu¥ fm)
120 -
100 -
|
B0 -
i
B0 -
L
40—
-
ll:l_ 1 1 1 ] 1 1 1 I 1 1 1 1 1 1
o2 4 5 B 0 2 4 W b o 2 M 2 2 W
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. . Corrected Limit .
Ant Polarity | Frequency D Factor | Reading Reading @ 3m Margin
(MHz) (dB/m) | (dBuV) | (dBuV/m) | (dBuV/m) (dB)
Ground-parallel 0.01 AV 18.28 53.52 71.80 127.60 -55.80
Ground-parallel 0.07 AV 18.36 35.78 54.14 110.70 -56.56
Ground-parallel 0.61 QP 18.44 17.05 35.49 71.90 -36.41
Ground-parallel 0.73 Qp 18.45 17.62 36.07 70.34 -34.27
Ground-parallel 0.79 QP 18.45 17.58 36.03 69.65 -33.62
Ground-parallel 1.45 QP 18.46 14.14 32.60 64.38 -31.78

Remark: Corr. Factor = Antenna Factor + Cable Loss

Lewvel (dBu¥im)

120~

1an -

B0 -

=

Gl -

qi -

20 -
1o-

P
Eo.
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w1 14 sl W @M ¥ W
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6.6.1 Measurement results: frequencies below 1 GHz

Test date: 2020/09/25

The test was performed on EUT under 802.11b/g/n continuously transmitting mode. The
worst case occurred at 802.11n(HT20) Channel 6.

. . _ |Corrected| Limit .
Ant Polarity |Frequency Detector Factor | Reading Reading @ 3m Margin
(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m) (dB)
Vertical 51.34 QP 21.93 16.55 38.47 40.00 -1.53
Vertical 480.08 QP 27.13 12.09 39.22 46.00 -6.78
Vertical 660.50 QP 30.37 10.27 40.64 46.00 -5.36
Vertical 780.78 QP 3241 13.11 45.52 46.00 -0.48
Vertical 809.88 QP 32.76 11.66 44.43 46.00 -1.57
Vertical 840.92 QP 33.34 10.23 43.57 46.00 -2.43
Level (dBuVimn)
72—
60 - . 45 ¢
s0-| 1 2 ? ,_
30 -
20 -
10-
0-
8—30 W0 200 300 400 so0 oo 200 B0 900 1000
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i Limit
Ant Polarity |Frequency Factor Reading Correc-:ted Margin
Detector Reading @ 3m
(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m) (dB)
Horizontal 51.34 QP 21.93 17.60 39.53 40.00 -0.47
Horizontal 154.16 QP 21.83 18.07 39.89 43.50 -3.61
Horizontal | 262.80 QP 21.61 20.52 42.12 46.00 -3.88
Horizontal 359.80 QP 24.22 13.79 38.01 46.00 -7.99
Horizontal | 660.50 QP 30.37 10.53 40.90 46.00 -5.10
Horizontal 792.42 QP 32.51 10.19 42.70 46.00 -3.30
Remark: Corr. Factor = Antenna Factor + Cable Loss
Level {dBuVim)
72-
60 - .
1 5 3 5 6
50— * 4 ]—

40

30-
20—
10-

0-

-
30
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6.6.2 Measurement results: frequency above 1GHz to 25GHz

Test date: 2020/06/20

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)
4824 PK \Y 6.97 42.96 | 49.93 74.00 |-24.07

802.11b_Ch1l
4824 PK H 6.97 41.47 | 48.44 74.00 |-25.56
4874 PK Y 7.10 44,78 | 51.88 74.00 |-22.12

802.11b_Ché6
4874 PK H 7.10 44.38 | 51.48 74.00 |-22.52
4924 PK Y 7.24 46.19 | 53.43 74.00 |-20.57
802.11b_Ch11 4924 PK H 7.24 46.95 54.19 74.00 |-19.81
4924 AV H 7.24 44.93 52.17 54.00 | -1.83
4824 PK V 6.97 35.44 | 42.41 74.00 |-31.59

802.11g_Ch1l
4824 PK H 6.97 35.72 | 42.69 74.00 |-31.31
4874 PK Y 7.10 39.32 | 46.42 74.00 |-27.58

802.11g_Ch6
4874 PK H 7.10 38.78 | 45.88 74.00 |-28.12
4924 PK \ 7.24 39.56 | 46.80 74.00 |-27.20

802.11g_Ch11
4924 PK H 7.24 42.39 | 49.63 74.00 |-24.37
4824 PK \ 6.97 34.06 | 41.03 74.00 |-32.97

802.11n_Ch1l
- 4824 PK H 6.97 3464 | 41.61 74.00 |-32.39
4874 PK Y 7.10 37.23 | 4433 74.00 |-29.67

802.11n_Ch6
- 4874 PK H 7.10 37.63 | 44.73 74.00 |-29.27
4924 PK \ 7.24 38.29 | 45.53 74.00 |-28.47

802.11n_Ch11
- 4924 PK H 7.24 41.88 | 49.12 74.00 |-24.88

Remark: Correction Factor = Antenna Factor + Cable Loss + High Pass Filter Loss - Pre_Amplifier Gain
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7.1 Instrument Setting
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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) :

28

Relative Humidity (%) :

55

Test date :

2020/06/30
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7.4 Test Results
Frequency Spectrum| Ant. |Correction|Reading|Corrected| Limit |Margin| Restricted
Mode Analyzer | Pol. | Factor Reading | @3 m band
(MHz) |Detector|(H/V)| (dB/m) |(dBuV) |(dBuV/m)|(dBuV/m)| (dB) (MHz)
2362.03 PK \ 34.40 21.74 | 56.14 74 -17.86
2310~2390
802.11b 2390.00 AV \ 34.52 8.02 42.54 54 -11.46
' 2484.01 PK \ 4.92 23. 7 74 -15.22
84.0 34.9 3.86 | 58.78 5 2483.5~9500
2487.72 AV \ 34.94 14.76 | 49.70 54 -4.30
2375.26 PK \ 34.45 22.21 | 56.66 74 -17.34
2310~2390
802.11g 2388.75 AV \ 34.51 9.05 43.57 54 -10.43
' 2483.50 PK \ 34.92 23.55 | 58.47 74 -15.53
2483.5~2500
2483.65 AV \ 34.92 10.05 | 44.96 54 -9.04
2345.68 PK \ 34.33 21.18 | 55.50 74 -18.50
2310~2390
802.11n| 2389.27 AV \Y 34.51 8.94 43.46 54 -10.54
HT20) | 2485. PK Vv 4. 24, 7 74 -14.2
( ) 85.09 34.93 83 59.75 5 2483.5~9500
2483.77 AV \ 34.92 10.63 | 45.55 54 -8.45

Remark: Correction Factor = Antenna Factor + Cable Loss
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Chain 0: Restricted Band Bandedge @ 802.11b Mode Ch1 PK

Ref Level 8200 dBpV

& RBW 1 MHz
S 10d8  SWT 17.1 s @ VBW 3 MHz
PS PA TOF

O 1Pk View

Mode Auto FET  Input 1 AC

Mi[1] A 101.53 dBpv)

2.411850 GHz
it t m2[1] 56.14 dByY]
e 2.362030 GHz|

60 dag

Limit_2
U uBY

40 doy

20 dy

20 dep

[
Start 2.31 GHz 501 pts
S—

)| )

Date: 30.JUN 2020 16:32:48

Stop 2.44 GHz

Chain 0: Restricted Band Bandedge @ 802.11b Mode Chl AV

Ref Level 8200 dBpV

@ RBW 1 MHz
jo Att 10d8  SWT 282 ms & VBW 10 Hz
PS PA TOF

O 1Pk View

Mode Auto FFT  Input 1 AC

Mi[1] A 97.74 dBpY)

2.409250 GHz,
it t m2[1] 42.54 dBpY]
e 2.390000 GHz|

60 dag

Limit_2
U uBY

40 dag

20 dy

20 dep

Start 2.31 GHz 501 pts
—
)| )

Date: 30.JUN 2020 16:33:56

Stop 2.44 GHz

Chain 0: Restricted Band Bandedge @ 802.11b Mode Ch11 PK

Ref Level 8200 dBpV

@ RBW 1 MHz
S 10d8  SWT 7.6 s @ VBW 3 MHz
PS PA TOF

O 1Pk View

Mode 4uto FFT  Input 1 4C

. TEE] 104.53 dBpv)
2.463650 GHz|

Limie 1 M2[1] 58.78 dBpY|
. 2.484010 GHz|

40 doy

|
Start 2.44 GHz

501 pts
)il J ]

Date: 30.JUN 2020 16:42:30

Stop 2.5 GHz
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Chain 0: Restricted Band Bandedge @ 802.11b Mode Ch11l AV
(=)

Spectrum 3

Ref Level 52,00 dspv

| Att 10 d8
PS PA TDF

O 1Pk View

@ RBW 1 MHz
SWT 127 ms & VBW 10 Hz

Mode Auto FFT  Input 1 AC

™M1[1] 100.55 dBpV|
2.464730 GHz|

49.70 dBpVv|
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Limit_2
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Stop 2.5 GHz

Chain 0: Restricted Band Bandedge @ 802.11g Mode Chl PK

Spectrum  (¥)

Ref Level 82,00 degv
Jo att 10 d8
PS PA TOF

=)

@ RBW 1 MHZ
SWT 17.1 s @ VBW 2 MHz

Mode Auto FET  Input 1 AC

O 1Pk View

Mi[1] A 09.36 dBpY)

2.4 0 GHz|

Ly m2[1]

56.66 dBpY)
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50 dey N
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[
Start 2.31 GHz 501 pts
S—
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Stop 2.44 GHz

Chain 0: Restricted Band Bandedge @ 802.11g Mode Chl AV
&)

Spectrum  (X)
Ref Level 82,00 dBpV
= ALL 10 d8
PS PA TOF
@ 1Pk View

@ RBW 1 MHZ

SWT 2.8ms @ VBW 1kdz Mode auto FFT  Input 1 AC
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Chain 0: Restricted Band Bandedge @ 802.11g Mode Ch11 PK

Jo att
PS PA

Ref Level 82,00 degv

TDF

Spectrum  (¥)

=)

® RBW 1 MHZ

10d8  SWT 7.6 s @ VBW 3 MHz

Mode Auto FFT

Input 1 AC

O 1Pk View
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Chain 0: Restricted Band Bandedge @ 802.11g Mode Ch11l AV
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Spectrum 3

Ref Level 82,00 degv
10 dB
PS PA TOF

=)
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SWT 1.3ms & VBW 1 kHz

Mode Auto FFT

Input 1 AC

O 1Pk View
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Chain 0:
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Spectrum 3
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10 dB

)

Restricted Band Bandedge @ 802.11n(HT20) Mode Ch1 PK
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Chain 0: Restricted Band Bandedge @ 802.11n(HT20) Mode Chl AV

O =
Ref Level 82,00 dBpV @ RBW 1 MHZz
= ALL

SWT 2.8 ms & VBW
PS PA TOF

O 1Pk View

10 dB 1kHz  Mode Auto FFT  Input 1 AC
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|
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—
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Stop 2.44 GHz

Chain 0: Restricted Band Bandedge @ 802.11n(HT20) Mode Ch11 PK

Spectrum 3
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Chain 0: Restricted Band Bandedge @ 802.11n(HT20) Mode Ch11 AV

Spectrum  (¥)
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8. AC Power Line Conducted Emission

8.1 Measuring instrument setting

Intertek Report No.: 200600283TWN-001
Page: 45 of 51

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.

Step4 | 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 ——— LISN

Adapter

EUT

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) : 27
Relative Humidity (%) : 59
Atmospheric Pressure (hPa) : 1008

Test date: 2020/07/14
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8.6 Test Results

Phase: Live Line
Model No.: VS290
Test Condition: Tx mode
Carr. Reading Level Lim1t Reading Level Limit Marzin
Frequency Factor 3 1] QP AT AV A (dEy
(MH=) (dE) (dEuT (dBuly (dEul {dBuly (dEuly {dBuly nr AV
Coass 3.67  36.3%  46.05  65.74  22.95  32.65  55.74  -19.69  -23.09
0174 .67 z31.01 40,68 64,717 19,80 29.47 54,77 -24.09 -25.30
0.213 9.67 36,449 46,16 63,10 16. 48 26.15 53.10 -16.93 -26.94
0.251 9.67 2513 3481 61,73 15,54 25,27 51,713 -26.92 -26.46
0. 690 9,89 21.0F 3142 56,00 16,63 26,32 46.00 -24 58 -19 68
1.267 9,74 26,70 3644 56,00 19,170 29,43 46.00 -19 56 -16.57

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)

Lewvel {dBu
80 {dBuv}

40

oo
=

0.15 0.5 1 2 5 10 20 30
Frequency {MHz)
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Phase: Neutral Line
Model No.: VS290
Test Condition: Tx mode
Corr. Reading Level Limit Reading Level Lim1t Maxzin
Frequenay Factor 0F Qe 0F AV AV AV {dB}
(MH=" (4B {dBu' {dBu¥y {dBu' {dBu'y {dBu' {dBu'y OF AY

—~oOOoOooooooooo
Ll b
[== -9
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o
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(%]
=
=}
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o
o
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==
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Los ]
-1
==}
[
La
i
Ln
iy
==
=
==}

'
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Ln
i
[ 3%
'

o]
=
o
L¥i]

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)

0 Lewvel (dBu\)
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e T,
—————

m
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Appendix A: Test equipment list

Test Equi t/ Calibration Next
€3 qulp.men Brand Model No. Serial No. Calibration
Test site Date
Date
EMI T
'est | Rohde & Schwarz | ESR-7 101232 |202001/18 | 2021/01/16
Receiver
EMI Test
Soceioar R&S ESU40 100381 | 2020/0529 | 202105728
Spectrum | o\ de & Schwarz | FSP30 100137 | 20190829 | 2020/0827
Analyzer
Signal Analyzer Agilent N9030A | MY51380492 |2019/08721 | 2020/08/19

Active Loop SCHWARZBECK
Antenna MESS-ELEKTRONIC

Broadband
Antenna

FMZB1519 1519-067 |2020/04/13 | 2021/04/12

SHWARZBECK VULB 9168 9168-172 | 2020/06/02 | 2021/06/01

Horn Antenna SHWARZBECK | BBHA9120D | 9120D-456 |2020/01/20| 2021/01/18

Horn Antenna | SCHWARZBECK BBHA 9170 |BBHA9170159|2020/08/20 | 2023/08/19

Pre-Amplifier | SCHWARZBECK BBV9718 9718-004 |2019/10/16|2020/10/14

Pre-Amplifier EMCI EMC184045SE| 980512 | 2020/06/01 | 2021/05/31
Hight Pass Filter Reactel 7HS‘3fl/186‘5 N/A 2020/05/27 | 2021/05/26

RF Cable SUHNER SUCOFLEX 102|  CB0006  |2020/04/30 | 2021/04/29
966-2(A) Cable SUHNER SMA / EX 100 N/A 2019/08/19 | 2020/08/17
966-2(A) Cable SUHNER SMA / EX 100 N/A 2020/08/17 | 2021/08/16
966-2(B) Cable SUHNER SU;?:FEEX CB0O005  |2019/08/19 | 2020/08/17
966-2(B) Cable SUHNER SUCOFLEX CB0O005  |2020/08/17 | 2021/08/16

104P
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Calibration AL
Test Equipment Brand Model No. Serial No. Calibration
Date
Date
966-2_3m
Semi-Anechoic 966_2 CEM-966_2 N/A 2020/02/23 | 2021/02/22
Chamber
Power Meter Anritsu ML2495A 0844001 2019/10/23 {2020/10/21
Power Sensor Anritsu MA24118B 0738452 2019/10/23 {2020/10/21
EMI Test Receiver R&S ESCI 100059 2019/1105 |2020/11/03
LISN R&S ENV216 101159 2020/06/08 | 2021/06/07
CON-1 Cable SUHNER| SUCOFLEX-104 26438414 2020/04/30 | 2021/04/29
Test software Audix e3 V4.20040112L NCR NCR

Note: No Calibration Required (NCR).
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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 semi-anechoic
. 4.90dB
chamber at a distance of 3m
Horizontally polarized radiated disturbances from 30MHz~1GHz in a
. . . 4.89 dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 1GHz~18GHz in a semi-anechoic
. 4.29 dB
chamber at a distance of 3m
Horizontally polarized Radiated disturbances from 1GHz~18GHz in a
. . . 4.29 dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 18GHz~26.5GHz in a
. . . 2.45dB
semi-anechoic chamber at a distance of 1m
Horizontally polarized Radiated disturbances from 18GHz~26.5GHz in a
. . . 2.45dB
semi-anechoic chamber at a distance of 1m
Radiated disturbances from 9kHz~30MHz in a semi-anechoic chamber at a
; 3.32dB
distance of 3m
Emission on the Band Edge Test 4.29 dB
Minimum 6 dB Bandwidth 7.69 %
Maximum Peak Conducted Output Power 0.37dB
Power Spectral Density 1.15dB
Emissions In Non-Restricted Frequency Bands 1.15dB

AC Power Line Conducted Emission

2.52dB
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