INntertek

Total Quality. Assured.

Tranwo Technology Corp.

REPORT NUMBER
200200110TWN-001

ISSUE DATE

Mar. 13, 2020

PAGES
62

© 2020 INTERTEK



INntertek

Total Quality. Assured.
Test Report

Intertek Report No.: 200200110TWN-001
Page: 1 of 62

Radio Spectrum
TEST REPORT

Applicant: Tranwo Technology Corp.
No.236, Sec. 3, Huanbei Rd., Jubei City, Hsinchu County 30265,
Taiwan

Product: 2.4GHz Digital RF Module

Model No.: WF7916

Brand Name: TRANWO

FCC ID: O6L-WF7916

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:

Mack Gy

N\ ’,
NNy 7
R St
Z/@\§ Testing Laboratory
///I A
7mmn 0597

Approved by:

Vararnt, Wei

Mark Chang
Engineer

Durant Wei
Engineer

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.: 200200110TWN-001
Page: 2 of 62

Revision History

Report No.

Issue Date

Revision Summary

200200110TWN-001

Mar. 13, 2020

Original report




INntertek

Total Quality. Assured. Intertek Report No.: 200200110TWN-001

TEST REPORT Page: 3 of 62

Table of Contents

1. General INfOrmMation ......iii i s e e e e e e s e e e e s areeeeenae 6
1.1 Identification of the EUT .......ooii ettt e e e 6
A AN o =Y oY o oI [T ol o e 1 d o o I SRR 6
SR @] 1= o 14 o] 1 410 Yo [ SRR 7
1.4 Peripherals @QUIPMENT ......uuiiiiieee et e e e e e e e e e e e s e e snreree e e e e e e s eennennnens 8

2. Minimum 6 dB BandWidth ..........coeiiiiiiiiiiiec e 9
2.2 Instrument SEttING....cooiiiiii 9
B A 1=l o o ol =To [ SRR 9
2.3 TSt DIABIamM e 9
2 X oV RSP SPSUPRSP 9
2.5 Operating ENvironment CoONAItioN .....coooecuiiiiiciiiie e e e e e e saeee e 9
2.6 TEST RESUIES ..eeeeeeeee ettt e e e e e e e e e e e s e st e e e e e e e e s eeansaeaeneaeeeeas 10

3. Maximum Peak Conducted OULPUL POWET ........c.uueiiiiiiiieieiiieee e eritee e seieee s e e e e s e 15
3.2 InStrument SEttiNG. ..o 15
I 1T A o 0 Yo LU PSR 15
3.3 TSt DIAgraAmM e 15
30 I o oV PSR 15
3.5 Operating Environment CoNAition .......coocciiieiiiiiiei e e e s e e e aeee s 15
I SR L= (T ] PR 16

O oYY Y o 1Tt d - | I D= 1Y Y 2SR 17
O R T A U [ =T 0 Y =] 1 = PPt 17
N [T o o Yo=Y o [V <SSR 17
T 1= T A D 1= = = o [ 17
L 1 T PP P PP TSP PRI 17
4.5 Operating ENvironment CoONItioN .......eeeeiieiieiiiiieieeeee et rre e 17
I =TS 2 (= U PSSP 18

5. Emissions in Non-Restricted Frequency Bands ........cccccuviiieieei e et ceecvveee e e e 23
5.1 INStruments SEttiNg ...ccoovviiii i, 23
oI 1T o Lol =T 11 = SRR 23
5.3 TESt DIagram e, 23
LT N I oV ST PPPI 23
5.5 Operating Environment CONAItioN ........cooeveiirieeieeiieieiiieeeee e eeeeirrreee e e e e eesbrrreeeeee e 23
oI I L=y (T ] PSR 24

6. Emissions in Restricted Frequency Bands (Radiated emission measurements) .................. 32
6.1 Instrument SEttiNg. ..., 32
o 1Y o o Lol =T 11 PSR 32
6.3 TESt DIagram .o, 33
6.3.1 Radiated emission from 9kHz to 30MHz uses Loop Antenna: .......cccceeeeeeeecvniieeeeennn. 33

6.3.2 Radiated emission below 1GHz using Bilog Antenna......ccccccoeecciiiieeee e ceccciireeeeeee, 33



INntertek

Total Quality. Assured. Intertek Report No.: 200200110TWN-001

TEST REPORT Page: 4 of 62
6.3.3 Radiated emission above 1GHz using Horn Antenna.......ccccceeeeccviieeeee e ccccieeeeeee e, 34
LI I oV PO P PP PPPPPPP 34
6.5 Operating Environment Condition .........coccceviiiiiee e e 34
6.6 TEST RESUIT ...t s sttt e e e s e e e s s nte e e e e s nneeeeas 35

7. EMIisSion 0N BaNd EAGE.......ciiiiiiiiiiiiiiie ettt st e e e 45
7.2 Instrument SEttiNg. ..., 45
A A [T A o o Tol=To [V < TP P PP TPPPPPPPPP 45
7.3 Operating Environment Condition .........ooccciiiiieiee i e e e e 45
T A TEST RESUILS ...ttt et e e st e e s ettt e e e s areeeessntneeessnnneeeeas 46

8. AC Power Line Conducted EMISSION ....ceeieiiiieiiiiiiieeiiiiiee e ssieeeeessiee e s ssiaeee s sraeeessasaeessnnees 56
8.1 Measuring instrument setting ... 56
S A [Tl o o ol =T [ o PSR 56
8.3 TSt DIagramM e 56
S I o oV PR 57
8.5 Operating Environment CoNAition .......cooccuiiiiiiiiiee e e s e ee s 57
BB TEST RESUILS ...ttt et e e st e e s sttt e e e s are e e e s snbaeeessnnbaeaeas 58

Appendix A: Test @qUIPMENT liSt....cii i iiiiiiiiei e e ee s 60

Appendix B: Measurement UNCertainty.....ccccoeieccciiiieiee et e e ee e e e 62



INntertek

Total Quality. Assured.

Intertek Report No.: 200200110TWN-001

TEST REPORT Page: 5 of 62
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. General Information

1.1 Identification of the EUT

Product: 2.4GHz Digital RF Module
Model No.: WF7916

Operating Frequency: (2412 MHz ~ 2462 MHz for 802.11b, 802.11g, 802.11n HT20
2422 MHz ~ 2452 MHz for 802.11n HT40

Channel Number: 11 channels for 2412 MHz ~ 2462 MHz
7 channels for 2422 MHz ~ 2452 MHz
Frequency of Each 241245k, k=0~ 10 for 802.11b, 802.11g, 802.11n HT20
Channel: 242245k, k=0~ 6 for 802.11n HT40
Access scheme: DSSS, OFDM
Rated Power: DC 3.3V
Power Cord: N/A
Sample receiving date: |Feb. 07, 2020
Sample condition: Workable
Test Date(s): Feb. 18, 2020 ~ Feb. 27, 2020

1.2 Antenna description

Antenna 1

Antenna Gain : 2 dBi

Antenna Type : Dipole antenna
Connector Type : I-Pex

Antenna 2

Antenna Gain : 2 dBi

Antenna Type : Dipole antenna

Connector Type . I-Pex
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1.3 Operation mode

The EUT was supplied with DC 3.3 V from Host (Test voltage: 120Vac, 60Hz).

EUT connected to Notebook USB port, executing “MT7601 USB QA Test Program” and select
different frequency and modulation.

With individual verifying, the maximum output power was 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, 13.5 Mbps data rate for 802.11n(HT40) 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.

802.11b

802.11g
802.11 n (HT20)
802.11 n (HT40)

< I < | <<
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1.4 Peripherals equipment
Peripherals Brand Model No. Serial No. Data cable
Notebook PC ASUS N81V N/A Micro USB shielded cable 1
meter x 1
Adapter CSEC  [CS6F050100FUF N/A N/A
Host TRANWO | D-VM2506R N/A N/A
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2. Minimum 6 dB Bandwidth

2.1 Instrument Setting

Intertek Report No.: 200200110TWN-001
Page: 9 of 62

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+

= - o &+
E ggg : DC block+
oy SR

1
S|

Sp-ectrum Analy;e-r

2.4 Limit

EUT

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

2.5 Operating Environment Condition

Temperature (C) :

20

Relative Humidity (%) :

58
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2.6 Test Results

Intertek Report No.: 200200110TWN-001
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Mode Channel Fr((alc\]ﬂu:zr;cy 6dB I(B:}Ir:iz\;wdth (II-\IIITIIzt) Result

1 2412 10.06 >0.5 Pass

802.11b 6 2437 10.06 >0.5 Pass

11 2462 10.05 >0.5 Pass

1 2412 16.36 >0.5 Pass

802.11g 6 2437 16.33 >0.5 Pass

11 2462 16.33 >0.5 Pass

1 2412 17.10 >0.5 Pass

802.11n(HT20) 6 2437 16.99 >0.5 Pass
11 2462 17.08 >0.5 Pass

3 2422 35.30 >0.5 Pass

802.11n(HT40) 6 2437 35.36 >0.5 Pass
9 2452 35.28 >0.5 Pass
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Chain0 : 6dB Bandwidth @ 802.11b Mode Ch 1

KL ETS
enter Freq 2.412000000 GHz

PHO: Wide ~»—~

AIGHATO
Avg Type: Log-Pwr
Avg|Hold: 100100

05:00:17 PMFeb 25, 2020
TRACE

Trig: Free Run

FFGalntLow #Atten: 10 dB
AMkr3 10.062 MHz
Ref Offset 20 dB
10¢Eiciy_ Ref 20.00 dBm 0.310 dBj
og

} 0

'l ()
Center 2.41200 GHz Span 40.00 MH:
#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts),

1 N f 2413992 GHz 6.387 dBm

2 N f 2.406 957 GHz 0.499 dBm

a2 f o 10,062 MHz (4) 0310 dB
4
5
6
7
9
10
n
12

sTATUS

Chain0 : 6dB Bandwidth @ 802.11b Mode Ch 6

L RF 505 O
enter Freq 2.437000000 GHz

IGH AT
Avg Type: Log-Pur
Avg|Hold: 1001100

C5:02:43 PMFab 25, 2020
TRACE

e [

FHO Wide -»- Trig:FreeRun
IFGain:Low #Atten: 6 dB rer|F
AMkr3 10.058 MHz,
Ref Offset 20 dB
10 d5iciv__Ref 16.00 dBm -0.017 dB
og 75
A A,
v )
Center 2.43700 GHz Span 40.00 MH.
#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts),
[MERIMODELTRCL SO % FURCTION
1N f 2,438 496 GHz 6.988 dBm
2 N f 2431951 GHz 0,057 dBm
a2 f @ 10058 MHz (&) 0017 dB
4
5
6
7
8
9
10
1
12
usa sTatus

Chain0 : 6dB Bandwidth @ 802.11b Mode Ch11

L RF 505 O
enter Freq 2.462000000 GHz

ALIGHAUTD
Avg Type: Log-Pur
Avg|Hold: 1001100

05:05:38 PMFab 2
TRACE

Trig: Free Run TRt

PHO: Wide -+
IFGain:Low #Atten: 6 dB rer|F
AMkr3 10.048 MHz,
Ref Offset 20 dB
10 d5iciv__Ref 16.00 dBm -0.034 dBj
og 75
v o ¢
Center 2.46200 GHz Span 40.00 MH.
#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts),
[MERIMODELTRCL SO % FURCTION
1N f 2,483 488 GHz 6.059 dBm
2 N f 2456983 GHz 0,076 dBm
a2 f @ 10048 MHz (&) 0034 dB
4
5
6
7
8
9
10
1
12
usa sTatus
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Chain0 : 6dB Bandwidth @ 802.11g Mode Ch 1

L RF 500 DO
enter Freq 2.412000000 GHz

PHO: Wide

IF Gain:Low

SENGEINT ALIGHAUTD
Avg Type: Log-Pur
Trig: Free Run Avg|Hold: 1001100

#Atten: 6 dB

-—

Ref Offset 20 dB
10 dBidiv Ref 16.00 dBm
og

AMKr3 16.360 MHz
0.137 dB

Center 2.41200 GHz
#Res BW 100 kHz

Span 40.00 MH.
Sweep 4.00 ms (5001 pts)

#VBW 300 kHz

0 S A A
1T N f 2413266 GHz 2,706 dBm

2 N f 2403809 GHz 3370 dBm
a2 f o) 16.360 MHz (&)
4
5
6
7
8
9
10
"
12

0.137 dB

s

sTATUS

Chain0 : 6dB Bandwidth @ 802.11g Mode Ch 6

L RF 505 O
enter Freq 2.437000000 GHz

PHO: Wide -»- Trig:Free Run
IFGain:Low #Atten: 6 dB

SENGEINT ALIGHAUTD

Avg Type: Log-Pur

Avg|Hold: 1001100 e
e

05:09:18 PMFab 25, 2020
TRACE

ef Offset 20 dB

AMKr3 16.334 MHz
0.020 dB

R
10 dBidiv_ Ref 16.00 dBm
Log

4

Center 2.43700 GHz

Span 40.00 MH.
Sweep 4.00 ms (5001 pts)

#Res BW 100 kHz
[MERIMODELTRCL SO X
1 N f 2.444 480 GHz
2 N f 2428833 GHz
a2 f o) 16.334 MHz (&)
4
5
6
7
8
9
10
"
12

7.807 dBm
1526 dBm
0.020 dB

s

sTATUS

Chain0 : 6dB Bandwidth @ 802.11g Mode Ch11l

L RF 50q_0C SENGEINT ALIGHAUTD 5:11:05 PMFeb
enter Freq 2.462000000 GHz Avg Type: Log-Pwr TRACE

PHO: Wide -+~ Trig: Free Run Avg|Hold: 1001100 e[

IFGain:Low #Atten: 6 dB rer|F

Ref Offset 20 dB
10 dBidiv Ref 16.00 dBm
og

AMKr3 16.330 MHz
-0.211 dB|

a8

Span 40.00 MH.

Center 2.46200 GHz
#Res BW 100 kHz
ML HODE] TRCL oLl
1 N f 2454612 GHz
2 N f 2453829 GHz
a2 f o) 16.330 MHz (&)
4
5
6
7
8
9
10
"
12

#VBW 300 kHz Sweep 4.00 ms (5001 pts)
F CTOn DT Ao vele ]
6.772 dBm
0082 dBm
0211dB

s

sTATUS

Page: 12 of 62
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Chain0 : 6dB Bandwidth @ 802.11n(HT20) Mode Ch 1

L RF 505 O
enter Freq 2.412000000 GHz

(05:14:20 PMFab 25,
TRACE
e [

ALIGHAUTD
Avg Type: Log-Pur
Avg|Hold: 1001100

PHO: Wide - 17ig:FreeRun o
IFGain:Low #Atten: 6 dB rer|F
AMKr3 17.101 MHz
Ref Offset 20 dB
10 d5iciv__Ref 16.00 dBm 0.108 dBj
og
gd 3
Center 2.41200 GHz Span 40.00 MH.
#Res BW 100 kHz #VEW 300 kHz Sweep 4.00 ms (5001 pts)
0 T N I F
1 N f 2405744 GHz 1.996 dBm
2 N 2.403 450 GHz 4155 dBm
a2 f () 17.101 MHz (&) 0.108 dB
4
5
6
7
8
9
10
"
12
e srarus

Chain0 : 6dB Bandwidth @ 802.11n(HT20) Mode Ch 6

L RF 505 O
enter Freq 2.437000000 GHz

ALIGH AUTO

C5:16:47 PMFeb 25,
Avg Type: Log-Pwr TRACE

e [

PHO: Wide -+~ Trig: Free Run Avg|Hold: 1001100 o
IFGain:Low #Atten: § dB P
A 5.986 MHZ
Ref Offset 20 dB AMKr3 16.986 L.’I Hz
10 cBiciv__Ref 16.00 dBm -0.112 dB|
] ¥
§ i )
Center 2.43700 GHz Span 40.00 MH.
#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts),
[MERIMODELTRCL SO X FURCTION
1 N f 2444504 GHz 6.476 dBm
2 N f 2,428 483 GHz 0.261 dBm
a2 f o) 16.986 MHz (&) 0.112dB
4
5
6
7
8
9
10
"
12
= sTaTuS

Chain0 : 6dB Bandwidth @ 802.11n(HT20) Mode Ch11

L RF 505 O
enter Freq 2.462000000 GHz

PHO: Wide

-—

ALIGHAUTD
Avg Type: Log-Pur
Avg|Hold: 1001100

Trig: Free Run

IFGain:Low #Atten: § dB
Ref Offset 20 dB
10 dBidiv__ Ref 16.00 dBm
Log —
o )

Center 2.46200 GHz Span 40.00 MH.
#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts),
IS T I S| FUNCTION CTonnRLFocTionalle |

1N f 2469 472 GHz 6.143 dBm

2 f 2,453 456 GHz 0855 dBm

o2 LT 17080 MHz (&) 0004 dB

4

5

6

7

8

9

10

1

12
= sTaTuS
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Chain0 : 6dB Bandwidth @ 802.11n(HT40) Mode Ch 3

L RF 505 O
enter Freq 2.422000000 GHz

ALIGHAUTD
Avg Type: Log-Pur
Avg|Hold: 1001100

(05:20:25 PMFab 25,
TRACE

e [ .
cer|P

PN Fast -+ Trig: Free Run
IFGain:Low #Atten: § dB
AMKr3 35.296 MHz
Ref Offset 20 dB
10 cBiciv__Ref 16.00 dBm 0.410 dB
o
& O Lo

Center 2.42200 GHz Span 80.00 MH.
#Res BW 100 kHz #VBW 300 kHz Sweep 7.67 ms (5001 pts),

[MERIMODELTRCL SO X
1 N f 2433264 GHz
2 N f 2,404 470 GHz .
a2 f o) 36296 MHz (&) 0410dB
4
5
6
7
8
9
10
"
12

s

sTATUS

Chain0 : 6dB Bandwidth @ 802.11n(HT40) Mode Ch 6

v R 508 O SEHGEINT ALIGH AT 5:22:40 PMFeb 25,
enter Freq 2.437000000 GHz Avg Typa: Log-Pur TRace
FNO: Fast -+~ Trig: FreeRun AvglHold: 1001100 TRy
IFGain:Low #Atten: 6 dB cerlF
AMKr3 35.363 MHz
Ref Offset 20 dB
10 d5iciv__Ref 16.00 dBm -0.187 dBj
og
&—
/ V
Q L9
Center 2.43700 GHz Span 80.00 MH.
#Res BW 100 kHz #VBW 300 kHz Sweep 7.67 ms (5001 pts)
L S R (N 5
1 N f 2448264 GHz 0537 dBm
2 N t 2419414 GHz 5237 dBm
a2 f () 35.363 MHz (&) 0.187 dB
4
5
6
7
8
9
10
"
12
= status

Chain0 : 6dB Bandwidth @ 802.11n(HT40) Mode Ch 9

L RF 505 O
enter Freq 2.452000000 GHz

SENSEINT ALIGH AUTO

Avg Type: Log-Pwr

(05:25:24 PMFab 25,
TRACE

PNO:Fast -+~ Trig:Free Run Avg|Hold: 1001100 TYRE M
IFGain:Low #Atten: § dB P
AMKr3 35.279 MHz
Ref Offset 20 dB
10 cBiciv__Ref 16.00 dBm -0.344 dB|
og
Yk badl -
Center 2.45200 GHz Span 80.00 MH.
#Res BW 100 kHz #VBW 300 kHz Sweep 7.67 ms (5001 pts),
[ MkRL HODE] TRCT SOLT FURCTID WCTonwDTH] Fncionvale |}
1 N f 2466976 GHz 2.140 dBm
2 N f 2,434 474 GHz -3638 dBm
a2 f o) 35279 MHz (&) 0344 B
4
5
6
7
8
9
10
"
12
= 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 § -_ 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) : 20
Relative Humidity (%) : 58
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3.6 Test Results
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Output| Total |Maximum|/Maximum
Frequency Data Power | Power| power power | Limit Margin
Mode | Channel| "\ 7| B3t 15av) | (av) | (PK) | (PK) |(dBm) (dB)
(Mbs) iBm) | (mw) | (dBm) | (mw)

1 2412 16.74 | 47.21 20.27 106.41 30 | -9.73

802.11b 6 2437 1 16.63 | 46.03 | 20.20 104.71 30 | -9.80
11 2462 16.67 | 46.45 20.11 102.57 30 | -9.89

1 2412 14.50 | 28.18 22.65 184.08 30 | -7.35

802.11g 6 2437 6 18.78 | 75.51 24.67 293.09 30 | -5.33
11 2462 16.55 | 45.19 23.23 210.38 30 | -6.77

1 2412 13.39 | 21.83 21.56 143.22 30 | -8.44

8(?_'21_21;;] 6 2437 6.5 17.30 | 53.70 24.16 260.62 30 | -5.84
11 2462 16.75 | 47.32 23.84 242.10 30 | -6.16

3 2422 12.14 | 16.37 19.37 86.50 30 |-10.63

8(?42_'_2(1))” 6 2437 13,5 | 14.99 | 31.55 22.02 159.22 30 | -7.98
9 2452 15.25 | 33.50 | 22.30 169.82 30 | -7.70
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4. Power Spectral Density

4.1 Instrument Setting

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

Atftenuator+
[ T &+
E ggﬁ ¢ DCblocks
LR 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) : 20
Relative Humidity (%) : 58
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4.6 Test Results
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Mode Channel Frequency | RBW PSD in PSD in 3kHz Limit | Margin
(MHz) factor | 10kHz | (dBm) | (mw) [(dBm)| (dB)
1 2412 5.23 4.83 -0.40 0.91 8 -8.40
802.11b 6 2437 5.23 4.67 -0.56 0.88 8 -8.56
11 2462 5.23 -3.26 -8.49 0.14 8 -16.49
1 2412 5.23 -6.35 -11.58 | 0.07 8 -19.58
802.11g 6 2437 5.23 -2.62 -7.84 0.16 8 -15.84
11 2462 5.23 -5.25 -10.47 | 0.09 8 -18.47
1 2412 5.23 -7.83 -13.05 | 0.05 8 -21.05
802.11n(HT20) 6 2437 5.23 -3.79 -9.02 0.13 8 -17.02
11 2462 5.23 -3.88 -9.11 0.12 8 -17.11
3 2422 5.23 -11.68 | -16.91 | 0.02 8 -24.91
802.11n(HT40) 6 2437 5.23 -8.69 -13.92 | 0.04 8 -21.92
9 2452 5.23 -6.69 -11.92 | 0.06 8 -19.92
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Chain0 : Power Spectral Density @ 802.11b Mode Ch 1

L 3 IS ALIGNAUTO 05:00:31 PMFeb 25, 2020
enter Freq 2.412000000 GHz #Avg Type: RMS TRACE 56
FHO Wide -»- Trig:FreeRun Avg|Hold: 20120 TYPE M
IFGain:Low #Atten: 6 dB Lol
Mkri 2.413 743 GHz
Ref Offset 20 dB
10dB/div  Ref 15.00 dBm 4.825 dBm
Log
Center 2.41200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
usc status

Chain0 : Power Spectral Density @ 802.11b Mode Ch 6

L RE 208 DC ALIGHAUTO. 05:02:55 PMFeb 25, 2020
enter Freq 2.437000000 GHz #Avg Type: RMS TRACE 56
PHO: Wide -+ Trig:FreeRun AvglHold: 20120
IFGain:Low #Atten: 6 dB
Ref Offset 20 dB Mkr1 2435_:27-4"1 GHz
1042y Ref 16.00 dBm 4.673 dBm
Log
Center 243700 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
use sTatus|

Chain0 : Power Spectral Density @ 802.11b Mode Ch11

N 3 S0@ DO N ALIGHAUTD 50551 PMFeb 25, 2020
enter Freq 2.462000000 GHz #Avg Type: RMS TRACE 56
FHO Wide -»- Trig:FreeRun Avg|Hold: 20120 TYPE M
IFGain:Low #Atten: 6 dB wetlF
Mkr1 2.461 421 GHz
Ref Offset 20 dB
1042y Ref 16.00 dBm -3.263 dBm
Log
Center 2.46200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
use sTatus|
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Chain0 : Power Spectral Density @ 802.11g Mode Ch 1

N 3 S0@ DO ".xc' INT L AUGNAUTD C5:07:37 PMFab 25, 2020
enter Freq 2.412000000 GHz #Avg Type: RMS TRACE 56
FHO Wide -»- Trig:FreeRun Avg|Hold: 20120 TYRE M
IFGain:Low #Atten: 6 dB cerF
Ref Offset 20 dB Mkr1 2 Aﬂ_fl 484 GHz
1042y Ref 11.00 dBm -6.349 dBm
Log
|
Center 241200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
use sTatus|

Chain0 : Power Spectral Density @ 802.11g Mode Ch 6

N 3 S0@ DO | 1 lx<=-u T | - "||; T C5:09:31 PMFab 25, 2020
enter Freq 2.437000000 GHz #Avg Type: RMS TRACE 56
PHO: Wide -+~ Trig:FreeRun AvglHold: 20120 M
IFGain:Low #Atten: 6 dB wetlF
Ref Offset 20 dB Mkr1 2 :143 _:1?0 GHz
1042y Ref 16.00 dBm -2.616 dBm
Log
Center 243700 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
use sTatus|

Chain0 : Power Spectral Density @ 802.11g Mode Ch1l1l

N 3 S0@ DO | 1 N L AUGNAUTD 05:11:24 PMFab 25, 2020
enter Freq 2.462000000 GHz #Avg Type: RMS TRACE 56
FHO Wide -»- Trig:FreeRun Avg|Hold: 20120 TYPE M
IFGain:Low #Atten: 6 dB wetlF
Mkr1 2.460 713 GHz
Ref Offset 20 dB
1042y Ref 14.00 dBm -5.246 dBm
Log
[
Center 2.46200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
use sTatus|
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Chain0 : Power Spectral Density @ 802.11n(HT20) Mode Ch 1

L RF 5060
enter Freq 2.412000000 GHz

Intertek Report No.: 200200110TWN-001

SENSEINT, )
#Avg Type: RMS

Ref Offset 20 dB

PHO: Wide ~»- Trig:Free Run Avg|Hold: 20120

IFGain:Low #Atten: 6 dB

05:15:10 PMFeb 25, 2020
TRACE B
Tret
cerlF
Mkr1 2.418 492 GHz
-7.826 dBm

10dBidiv - Ref 12.00 dBm
Log

Center 2.41200 GHz
#Res BW 10 kHz

s

#VBW 30 kHz

sTaTUS

Span 30.00 MHz
Sweep 287 ms (10001 pts)

ChainO0 : Power Spectral Density @ 802.11n(HT20) Mode Ch 6

L RF 505 O
enter Freq 2.437000000 GHz

SENSEINT, )
#Avg Type: RMS

Ref Offset 20 dB

PHO: Wide ~»- Trig:Free Run Avg|Hold: 20120

IFGain:Low #Atten: 6 dB

05:17:00 PMFab 25, 2020
TRACE h

TYPE [l

Mkr1 2.429 482 GHz
-3.790 dBm

10deidiv  Ref 16.00 dBm
Log

Center 2.43700 GHz
#Res BW 10 kHz

s

#VBW 30 kHz

sTaTUS

Span 30.00 MHz
Sweep 287 ms (10001 pts)

ChainO0 : Power Spectral Density @ 802.11n(HT20) Mode Ch11l

L RF 5060
enter Freq 2.462000000 GHz

SENSEINT, )
#Avg Type: RMS

Ref Offset 20 dB

PHO: Wide ~»- Trig:Free Run Avg|Hold: 20120

IFGain:Low #Atten: 6 dB

05:13:52 PMFab 25, 2020
TRACE 56
TYPE [l

Mkr1 2.455 493 GHz
-3.884 dBm

10deidiv  Ref 16.00 dBm
Log

Center 2.46200 GHz
#Res BW 10 kHz

s

#VBW 30 kHz

sTaTUS

Span 30.00 MHz
Sweep 287 ms (10001 pts)
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Chain0 : Power Spectral Density @ 802.11n(HT40) Mode Ch 3

L RF 5060
enter Freq 2.422000000 GHz

ALIGH AUTO.

05:21:14 PMFab 25, 2020
TRACE 56

#Avg Type: RMS

FNO: Fast -+~ Trig: FreeRun Avg|Hold: 20120 TYPE M

IFGain:Low #Atten: 6 dB wetlF

Mkr1 2.425 750 GHz
Ref Offset 20 dB H
‘%gc[ik:w Ref 7.00 dBm -11.683 dBm
|
i

Center 2.42200 GHz Span 60.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 575 ms (20001 pts)
use sTatus|

Chain0 : Power Spectral Density @ 802.11n(HT40) Mode Ch 6

L RF 505 O
enter Freq 2.437000000 GHz

ALIGH AUTO.

05:23:10 PMFab 25, 2020
TRACE 56

10 dBidiv
Log

s

#Avg Type: RMS
FNO: Fast -+~ Trig: FreeRun Avg|Hold: 20120 R
IFGain:Low #Atten: 6 dB rer|F
Ref Offset 20 dB Mkr1 2.453 614 GHz
Ref 10.00 dBm -8.692 dBm
|
|
T
Center 243700 GHz Span 60.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 575 ms (20001 pts)
sTatus|

Chain0 : Power Spectral Density @ 802.11n(HT40) Mode Ch 9

L RF 5060
enter Freq 2.452000000 GHz

ALIGH AUTO. 05:25:53 PMFeb 25, 2020
TRACE h

10 dBidiv
Log

s

#Avg Type: RMS
FNO: Fast -+~ Trig: FreeRun Avg|Hold: 20120 R
IFGain:Low #Atten: 6 dB rer|F
Ref Offset 20 dB Mkr1 2 dﬁ_j ?\71 GHz
Ref 12.00 dBm -6.692 dBm
i [
Center 2.45200 GHz Span 60.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 575 ms (20001 pts)

sTaTUS
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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 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

Attenuator+

— : &
' @g@ P DC blocke
: — EUT

EUIER TR

] amnE

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) : 20
Relative Humidity (%) : 58
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5.6 Test Results
Chain0 : Conducted Spurious @ 802.11b Mode Ch 1

; L . RF S0@  DC GENSE:INT) [ ALIGN AUTO 05:00:39 PMFeb 25, 2020
#Avg Type: RMS T 5
onter ko 2412000000 Ghz HO:Wide -+ Trig: Free Run Av;llHo‘lI:;. 1010 e .
IFGain:Low #Atten: 6 dB e
Mkr1 2.410 467 6 GHz
Ref Offset 20 dB
10deidiv  Ref 16.00 dBm 5.580 dBm
Log
Center 2.412000 GHz Span 15.09 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
. .
Chain0 : Conducted Spurious @ 802.11b Mode Ch 1
=
N 3 S0@ OO | SENSESINT ALIGHAUTD C5:02:00 P Feb 25, 2020
arker 1 2.410265250000 GHz #Avg Type: RMS TRACE 56
PNO: Fast ~+- 17ig: Free Run AvglHold: 1010 TRy
IFGain:Low #Atten: 6 dB cer|F
Mkr1 2.410 3 GHz|
Ref Offset 20 dB
10 diciv__Ref 16.00 dBm 5.992 dBm
og
Start 30 MHz Stop 25.00 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 5 (40001 pts]
Eﬁn_—— FUNCTD 1 15 S|
2 N f 24103 GHz 6.992 dBm
3
4
5
6
7
8
]
10
11
12
Chain0 : Conducted Spurious @ 802.11b Mode Ch 6
=
N 3 S0@ OO SENSESINT ALIGHAUTD C5:02:07 P Feb 25, 2020
enter Freq 2.437000000 GHz #Avg Type: RMS TRACE 56
PHO: Wide -+~ Trig:FreeRun AvglHold: 1010 TRy
IFGain:Low #Atten: 6 dB cer|F
Mkr1 2.435 496 2 GHz
Ref Offset 20 dB
104y Ref 16.00 dBm 5.563 dBm
Log
‘ |
‘Center 2.437000 GHz Span 15.09 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
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Chain0 : Conducted Spurious @ 802.11b Mode Ch 6

o RE__ 1509 DC SENSEINT) ALIGH AUTO
arker 1 2.438980750000 GHz HAvg Type: RMS
FNO: Fast -+~ Trig: FreeRun AvglHold: 1010
IFGain:Low #Atten: § dB
Ref Offset 20 dB
10 dBidiv_ Ref 16.00 dBm
Log
Start 30 MHz Stop 25.00 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]
E- FUNCT IO WCTonwDTH] Fncionvale |}
. N f 2.439 0 GHz 6,876 dBm
3
4
5
6
7
8
9
10
1
12
use sTatus|

Chain0 : Conducted Spurious @ 802.11b Mode Ch11l

L EF 508 _OC SEHSEINT | AUGNAUTD 05:05:53 PMFeb 25,
enter Freq 2.462000000 GHz #Avg Type: RMS TRACE
PHO Wide -+~ Trig:FreeRun Avg|Hold: 10110 TYRE M
IFGain:Low #Atten: 6 dB er|F

Mkr1 2.460 510 § GHz
Ref Offset 20 dB
‘L%gci‘wk:w Ref 16.00 dBm 5.497 dBm

Center 2.462000 GHz Span 15.07 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)

s

Chain0 : Conducted Spurious @ 802.11b Mode Ch11l

sTaTUS

L RF 509 OC | SENSEINT ALIGH A 1‘-- C5:06:31 PMFeb 25,
arker 1 2.464575000000 GHz #Avg Type: RMS TRAcE
FNO: Fast -+~ Trig: FreeRun AvglHold: 1010 TRy
IFGain:Low #Atten: 6 dB rer|F
Mkr1 2.464 6 GHz
Ref Offset 20 dB
10 diciv__Ref 16.00 dBm 5.821 dBm
og
Start 30 MHz Stop 25.00 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 5 (40001 pts|
E“ FUNCT CTOn DT Ao vele ]
2 N f 2.464 6 GHz 6.821 dBm
3
4
5
6
7
8
]
10
11
12
usc! srans
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Chain0 : Conducted Spurious @ 802.11g Mode Ch 1

N 3 S0@ OO SENSEINT ALIGHAUTO C5:07:45 PMFab 25,
enter Freq 2.412000000 GHz #Avg Type: RMS TRACE
PNO:Wide -+ Trig:FreeRun AvglHold: 1010 TRy
IFGain:Low #Atten: 6 dB wetlF
Mkr1 2.410 720 9 GHz
Ref Offset 20 dB
1042y Ref 16.00 dBm 1.845 dBm
Log
{
Center 241200 GHz Span 24.54 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
use sTatus|

Chain0 : Conducted Spurious @ 802.11g Mode Ch 1

o RF 1506 OC ! EHOEINT: RGN AUTD 05:08:33 PMFeb 25,
arker 1 2.419004750000 GHz #Avg Type: RMS TRACE
FNO: Fast -+~ Trig:Free Run Avg|Hold: 10110 TYPE M
IFGain:Low #Atten: 6 dB rer|F
Mkr1 2.419 0 GHZ
Ref Offset 20 dB
10 cBiciv__Ref 16.00 dBm -0.703 dBm|
od
Start 30 MHz Stop 25.00 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]
Eﬁ- i WCTonwDTH] Fncionvale |}
. N f 2.4190 GHz 0703 dBm
3
4
5
6
7
8
9
10
1
12
usa sTatus

Chain0 : Conducted Spurious @ 802.11g Mode Ch 6

L RF 500 0C SENSEIINT I AUGH AUTG E0041 PMFe 25,
enter Freq 2.437000000 GHz #Avg Type: RMS TRACE
PHO Wide -+~ Trig:FreeRun AvglHold: 1010 TYPE[M Ay
IFGain:Low #Atten: 6 dB rer|F
Mkr1 2.433 207 9 GHz
5.180 dBm

Ref Offset 20 dB
Ref 16.00 dBm

10 dBidiv
Log

Span 24.50 MHz

Center 2.43700 GHz
#Res BW 100 kHz

s

#VBW 300 kHz

Sweep 2.67 ms (40001 pts)

sTaTUS
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Chain0 : Conducted Spurious @ 802.11g Mode Ch 6

L RF 1506 OC ! SENSEINT, AIGHAUTO 05:10:15 PMFeb 25,
arker 1 2.429617000000 GHz #Avg Type: RMS TRACE
FNO: Fast -+~ Trig:Free Run Avg|Hold: 10110 TYPE M
IFGain:Low #Atten: 6 dB cerfP
Mkr1 2.429 6 GHZ
Ref Offset 20 dB
|0 cBiciv__Ref 16.00 dBm 4.062 dBm
og 3
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]
E- i WCTonwDTH] Fncionvale |}
. N f 2.4296 GHz 4,062 dBm
3
4
5
6
7
8
9
10
1
12
usa sTatus

Chain0 : Conducted Spurious @ 802.11g Mode Ch11l

L RF 505 O
enter Freq 2.462000000 GHz

Ref Offset 20 dB

10deidiv - Ref 16.00 dBm
Log

SENSEINT) ALIGH AT 05:11:34 PMFeb 25,
#Avg Type: RMS TRACE
PHO: Wide -+ 17ig: FreeRun Avg|Hold: 10110 TYPE M
IFGain:Low #Atten: 6 dB cerlF
MKkr1 2.460 693 2 GHz
2.647 dBm

Center 2.46200 GHz
#Res BW 100 kHz

s

Span 24.50 MHz

#VBW 300 kHz Sweep 2.67 ms (40001 pts)

sTaTUS

Chain0 : Conducted Spurious @ 802.11g Mode Ch11l

L RF 506 O
arker 1 2.468944750000 GHz

05:12:13 PMFab 25,
TRACE
e [

ALIGHAUTD
#Avg Type: RMS
AvglHold: 1010

FNO: Fast -+ Trig FreeRun v
IFGain:Low #Atten: § dB cerfP
Ref Offset 20 dB Mkr1 .«_‘:168 9 GHz,
|0 cBiciv__Ref 16.00 dBm 2.139 dBm
od
Start 30 MHz Stop 25.00 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]
8 i L 5 |
. N f 2.468 9 GHz 2.139 dBm
3
4
5
6
7
8
9
10
1
12
use sTatus|

.. 200200110TWN-001
Page: 27 of 62
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Chain0 : Conducted Spurious @ 802.11n(HT20) Mode Ch 1

oen

SENSEINT, ALIGH AUTO

' #Avg Type: RMS

FHO Wide -»- Trig:FreeRun AvglHold: 1010 e
IFGain:Low #Atten: 6 dB DET)

(05:15:33 PMFab 25, 2020
TRACE 56

L RF 505 O
enter Freq 2.412000000 GHz

Ref Offset 20 dB Mkr1 241959'226Hz
‘L%gcﬁk:w Ref 16.00 dBm 2.250 dBm

Span 25.65 MHz

Center 2.41200 GHz
Sweep 2.67 ms (40001 pts)

#Res BW 100 kHz #VBW 300 kHz

s

ChainO0 : Conducted Spurious @ 802.11n(HT20) Mode Ch 1

sTaTUS

= LT L | =T | EE ) 065:16:0 PMFeb 25, 2020
arker 1 2.417132000000 GHz #Avg Type: RMS TRACE 56
PNO:Fast -+~ Trig:Free Run Avg|Hold: 10110 TP [
IFGain:Low #Atten: 6 dB rer|F
Mkr1 2.417 1 GHZ

Ref Offset 20 dB
10 cBiciv__Ref 16.00 dBm -1.104 dBm|
od

?

Stop 25.00 GHz,

Start 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.30 s (40001 pts]
E“ I ] 1517 S
2 N f 24171 GHz -1.104 dBm
3
4
5
6
7
8
]
10
11
12
ratus|

s

Chain0 : Conducted Spurious @ 802.11n(HT20) Mode Ch 6

ALIGH AT

05:17:10 PMFab 25, 2020
TRACE 56

L RF 1506 OC
enter Freq 2.437000000 GHz #Avg Type: RMS
FHO Wide -»- Trig:FreeRun Avg|Hold: 10110 TYPE M
IFGain:Low #Atten: 6 dB cerlF
Mkr1 2.429 511 9 GHz
Ref Offset 20 dB
ef 1. 6.340 dBm

10deidiv - Ref 16.00 dBm
Log

0

Center 2.43700 GHz Span 25.48 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)

s

sTaTUS
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Chain0 : Conducted Spurious @ 802.11n(HT20) Mode Ch 6

o R 506 OC | | seseanT [ AlGHAUTD 05:17:57 PMFeb 25, 2020
arker 1 2.433362500000 GHz #Avg Type: RMS TRACE 56
FNO: Fast -+ Trig FreeRun AvglHold: 1010 TYPE (M
IF Gain:Low #Atten: 6 dB Lol
Mkr1 2.433 4 GHz
Ref Offset 20 dB
|0 cBiciv__Ref 16.00 dBm 4.405 dBm
o ¢
Start 30 MHz Stop 25.00 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]
Eﬁ- L FUNCTIO NCTONWIDTHTFuncTionvaLe |}
. N f 2.433 4 GHz 4.405 dBm
3
4
5
6
7
8
9
10
1
12
use sTatus|

Chain0 : Conducted Spurious @ 802.11n(HT20) Mode Ch11l

L EF 508 _OC HSEINT | AUGNAUTD 051553 PMFeb 25, 2060
enter Freq 2.462000000 GHz #Avg Type: RMS TRACE[, 3156
PHO Wide -+~ Trig:FreeRun Avg|Hold: 10110 TYPE M
IFGain:Low #Atten: 6 dB er|F

Mkr1 2.454 507 § GHz
Ref Offset 20 dB
Ref 16.00 dBm 5.890 dBm

)

10 dBidiv
Log

Center 2.46200 GHz Span 25.62 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)

s

Chain0 : Conducted Spurious @ 802.11n(HT20) Mode Ch11l

sTaTUS

= 3 ETI:S L | =T [ AIGHAUTS 05:1:35 PMFeb 25, 2020
arker 1 2.467072000000 GHz #Avg Type: RMS TRACE[T 5156
FNO: Fast -+ Trig FreeRun AvglHold: 1010 TYPE (M
IFGain:Low #Atten: 6 dB rer|F
Mkr1 2.467 1 GHz

Ref Offset 20 dB
|0 cBiciv__Ref 16.00 dBm 4.722 dBm
od

¢

Stop 25.00 GHz,

Start 30 MHz
#Res BIW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]
8 A [ S

2 N f 24671 GHz 4722 dBm

3

4

5

6

7

8

9

10

"

12

sranus

s
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Chain0 : Conducted Spurious @ 802.11n(HT40) Mode Ch 3

N 3 S0@ OO SENSEINT ALIGHAUTD 05:21:25 PMFab 25, 2020
enter Freq 2.422000000 GHz #Avg Type: RMS TRACE 56
FNO: Fast -+~ Trig: FreeRun Avg|Hold: 10110 TYPE M
IFGain:Low #Atten: 6 dB wetlF
Mkr1 2.410 737 6 GHz
Ref Offset 20 dB
1042y Ref 16.00 dBm -3.395 dBm
Log
|
Center 2.42200 GHz Span 52.94 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.33 ms (40001 pts)
sTatus|

s

Chain0 : Conducted Spurious @ 802.11n(HT40) Mode Ch 3

L RF 500 DO | MSE:INT ALIGN 8UTO 05:22:00 PMFeb 25, 2020
arker 1 2.418380500000 GHz #Avg Type: RMS TRACE 56
FNO: Fast -+ Trig FreeRun AvglHold: 1010 TYPE [l
IF Gain:Low #Atten: 6 dB Lol
Mkr1 2.418 4 GHz
Ref Offset 20 dB
10 cBiciv__Ref 16.00 dBm -3.407 dBm|
od
Start 30 MHz Stop 25.00 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]
Eﬁ- FUNCTION L Fowconvae |}
. N f 24184 GHz 3407 dBm
3
4
5
6
7
8
9
10
1
12
use sTatus|

Chain0 : Conducted Spurious @ 802.11n(HT40) Mode Ch 6

L RF 508 OC NSE:INT) ALIGH AIUTO 05:23:59 PMFeb 25, 2020
#Avg Type: RMS
onter ko 2.437000000 Ghz NO:Fast —+— Trig: Free Run Avg|Hold: 10110
IFGain:Low #Atten:
Mkr1 2.452 003 5 GHz
Ref Offset 20 dB
10deidly  Ref 16.00 dBm 0.502 dBm
Log
|
J
f
Center 2.43700 GHz Span 53.04 MHz
#Res BV 100 kHz #VBW 300 kHz Sweep 5.33 ms (40001 pts)
s jsratus,
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ous @ 802.11n(HT40) Mode Ch 6

ALIGH AT

SENSEINT (05:24:33 PMFab 25, 2020
TRACH h

L RF 1506 OC
arker 1 2.442102000000 GHz #Avg Type: RMS
PNO: Fast ~+- Trig: Free Run AvglHold: 1010
IFGain:Low #Atten: 6 dB
Ref Offset 20 dB Mkr1 2.442 1 GHZ
10 cBiciv__Ref 16.00 dBm -0.224 dBm|
od
Start 30 MHz Stop 25.00 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]
8 i S 5 |
. N f 2.4421GHz 0224 dBm
3
4
5
6
7
8
9
10
1
12
usa sTatus

ChainO0 : Conducted Spurious @ 802.11n(HT40) Mode Ch 9

N 3 S0@ OO EINT, ALIGHAUTD 05:26:20 PMFab 25, 2020
enter Freq 2.452000000 GHz #Avg Type: RMS TRAC 56
FNO: Fast -+~ Trig: FreeRun Avg|Hold: 10110 TYPE M
IFGain:Low #Atten: 6 dB wetlF
Mkr1 2.457 011 4 GHz
Ref Offset 20 dB
1042y Ref 16.00 dBm 1.393 dBm
Log
|
Center 2.45200 GHz Span 52.92 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.33 ms (40001 pts)
use sTatus|

Chain0 : Conducted Spurious @ 802.11n(HT40) Mode Ch 9

L RE 208 _DC I ALIGH AT C5:27:12 PMFab 25, 2020
arker 1 2.463326500000 GHz #Avg Type: RMS TRACE 56
PNO: Fast ~+- Trig: Free Run Avg|Hold: 10110 TP
IF Gain:Low #Atten: 6 dB Lol
Mkr1 2.463 3 GHz
Ref Offset 20 dB -
|0 cBiciv__Ref 16.00 dBm 2.037 dBm
og
Start 30 MHz Stop 25.00 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]
Eﬁn F weTon DT Ao vele
. N f 2.463 3 GHz 2,037 dBm
3
4
5
6
7
8
9
10
1
12
use 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.

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
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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: 34 of 62

|- 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) :

21

Relative Humidity (%) :

58
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6.6.1 Measurement results: frequencies 9kHz to 30MHz

The test was performed on EUT under 802.11b/g/n continuously transmitting mode. The

worst case occurred at 802.11g Channel 6, Z-axis.

. . Corrected Limit .
Ant Polarity | Frequency — Factor | Reading Reading @ 3m Margin

(MHz) (dB/m) | (dBuV) | (dBpV/m) | (dBuV/m) (dB)
Perpendicular 0.01 AV 18.31 47.95 66.26 126.78 -60.52
Perpendicular 0.03 AV 18.51 42.01 60.52 117.78 -57.26
Perpendicular 0.05 AV 18.51 35.34 53.85 114.16 -60.31
Perpendicular 0.06 AV 18.31 34.17 52.48 111.62 -59.14
Perpendicular 0.08 AV 18.32 30.78 49.10 109.76 -60.66
Perpendicular 0.12 AV 18.14 28.74 46.88 106.39 -59.51
Perpendicular 0.54 QP 18.39 29.54 47.93 72.99 -25.06
Perpendicular 0.78 QP 18.56 35.20 53.76 69.80 -16.04
Perpendicular 1.08 Qp 18.71 25.86 44.57 66.98 -22.41
Perpendicular 2.27 Qp 18.83 20.28 39.11 69.54 -30.43
Perpendicular 7.43 Qp 20.40 19.05 39.45 69.54 -30.09
Perpendicular 7.82 QP 20.54 19.89 40.43 69.54 -29.11

Remark: Corr. Factor = Antenna Factor + Cable Loss
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Lewvel (dBuVm)
a0

—y
-2

(k]
i

0.009 0.037 0.065 0.004 0.122 0.15
Frequency (MHz)
Lewvel (dBuv.m)
80
2
1
*J 3
6
10 4 2
0 0.15 6.12 12.00 18.06 24.03 30

Frequency (MHz)
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. . Corrected Limit .
Ant Polarity | Frequency — Factor | Reading Reading @ 3m Margin
(MHz) (dB/m) | (dBuV) | (dBuV/m) | (dBuV/m) (dB)
Parallel 0.01 AV 18.31 45.22 63.53 127.60 -64.07
Parallel 0.02 AV 18.31 44.13 62.44 123.52 -61.08
Parallel 0.03 AV 18.51 42.15 60.66 118.06 -57.40
Parallel 0.05 AV 18.51 36.22 54.73 114.16 -59.43
Parallel 0.06 AV 18.31 34.22 52.53 111.62 -59.09
Parallel 0.08 AV 18.32 30.96 49.28 109.87 -60.59
Parallel 0.75 QP 18.54 34.42 52.96 70.14 -17.18
Parallel 2.24 QP 18.83 20.80 39.63 69.54 -29.91
Parallel 2.99 Qp 18.89 18.49 37.38 69.54 -32.16
Parallel 5.76 Qp 19.69 30.74 50.43 69.54 -19.11
Parallel 6.15 Qp 19.86 29.27 49.13 69.54 -20.41
Parallel 10.81 QP 21.43 19.01 40.44 69.54 -29.10

Remark: Corr. Factor = Antenna Factor + Cable Loss
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. . Corrected Limit .
Ant Polarity | Frequency — Factor | Reading Reading @ 3m Margin

(MHz) (dB/m) | (dBuV) | (dBuV/m) | (dBuV/m) (dB)

Ground-parallel 0.01 AV 18.31 53.90 72.21 127.60 -55.39
Ground-parallel 0.03 AV 18.51 41.19 59.70 117.78 -58.08
Ground-parallel 0.04 AV 18.51 42.54 61.05 114.74 -53.69
Ground-parallel 0.06 AV 18.31 36.28 54.59 111.48 -56.89
Ground-parallel 0.08 AV 18.32 31.25 49.57 109.76 -60.19
Ground-parallel 0.12 AV 18.14 30.33 48.47 106.39 -57.92
Ground-parallel 0.78 QP 18.56 35.61 54.17 69.80 -15.63
Ground-parallel 2.24 QP 18.83 20.06 38.89 69.54 -30.65
Ground-parallel 6.06 QP 19.82 25.84 45.66 69.54 -23.88
Ground-parallel 7.94 QP 20.59 20.02 40.61 69.54 -28.93
Ground-parallel 9.94 QP 21.35 16.15 37.50 69.54 -32.04
Ground-parallel 10.87 QP 21.43 19.38 40.81 69.54 -28.73

Remark: Corr. Factor = Antenna Factor + Cable Loss
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6.6.1 Measurement results: frequencies below 1 GHz

The test was performed on EUT under 802.11b/g/n continuously transmitting mode. The

worst case occurred at 802.11g Channel 6, Z-axis.

EUT: WF7916
. . |Corrected| Limit .
Ant Polarity |Frequency Detector Factor | Reading Reading @ 3m Margin
(MHz) (dB/m) | (dBuV) [(dBuV/m)|(dBuV/m) (dB)
Vertical 53.28 QP 15.15 2.30 17.45 40.00 -22.55
Vertical 97.90 QP 17.36 2.10 19.46 43.50 -24.04
Vertical 122.15 QP 18.96 1.89 20.85 43.50 -22.65
Vertical 151.25 QP 19.55 1.98 21.53 43.50 -21.97
Vertical 256.01 QP 21.39 14.20 35.59 46.00 -10.41
Vertical 276.38 QP 22.00 16.80 38.80 46.00 -7.20

Remark: Corr. Factor = Antenna Factor + Cable Loss

Level (dBuV//m)
a0

45—,—| W

30 224, 418. 612, 806. 1000
Frequency (MHz)
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Ant Polarity |Frequency Factor Reading Correcfted Himit Margin
Detector Reading @ 3m
(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m) (dB)

Horizontal 30.00 QP 26.68 1.40 28.08 40.00 -11.92
Horizontal 123.12 QP 19.06 2.30 21.36 43.50 -22.14
Horizontal | 155.13 QP 19.36 2.00 21.36 43.50 -22.14
Horizontal 205.57 QP 20.33 3.21 23.54 43.50 -19.96
Horizontal 254.07 QP 21.35 10.00 31.35 46.00 -14.65
Horizontal 274.44 QP 21.88 15.80 37.68 46.00 -8.32

Remark: Corr. Factor = Antenna Factor + Cable Loss

a0 Level {dBu¥im)

15 —I—I
0 30 224, 418. 612. 806. 1000

Frequency (MHz)
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6.6.2 Measurement results: frequency above 1GHz to 25GHz

EUT: WF7916
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 \ 8.87 32.76 41.63 74.00 -32.37
802.11b_Ch1 9648 PK \ 17.25 38.92 56.17 74.00 -17.83
9648 AV \Y 17.25 35.80 53.05 54.00 -0.95
9648 PK H 17.25 33.36 50.61 74.00 -23.39
4874 PK \ 8.98 33.69 42.67 74.00 -31.33
9748 PK Vv 17.68 37.95 55.63 74.00 -18.37
802.11b_Ch6 9748 AV \ 17.68 34.87 52.55 54.00 -1.45
4874 PK H 8.98 35.32 44.30 74.00 -29.70
9748 PK H 17.68 31.93 49.61 74.00 -24.39
4924 PK \ 9.08 37.45 46.53 74.00 -27.47
9848 PK \ 18.12 37.25 55.37 74.00 -18.63
802.11b_Ch11 9848 AV Vv 18.12 34.14 52.26 54.00 -1.74
4924 PK H 9.08 39.71 48.79 74.00 -25.21
9848 PK H 18.12 31.34 49.46 74.00 -24.54
4824 PK Vv 8.87 33.19 42.06 74.00 -31.94
9648 PK \ 17.25 38.44 55.69 74.00 -18.31
802.11g_Ch1l 9648 AV \ 17.25 28.20 45.45 54.00 -8.55
4824 PK H 8.87 33.13 42.00 74.00 -32.00
9648 PK H 17.25 34.87 52.12 74.00 -21.88
4874 PK \ 8.98 35.13 44.11 74.00 -29.89
9748 PK Vv 17.68 40.15 57.83 74.00 -16.17
802.11g Ché 9748 AV \ 17.68 30.03 47.71 54.00 -6.29
4874 PK H 8.98 34.16 43.14 74.00 -30.86
9748 PK H 17.68 36.71 54.39 74.00 -19.61
9748 AV H 17.68 26.54 44.22 54.00 -9.78
4924 PK \ 9.08 33.56 42.64 74.00 -31.36
9848 PK Vv 18.12 38.94 57.06 74.00 -16.94
802.11g _Ch11l 9848 AV \Y 18.12 28.77 46.89 54.00 -7.11
4924 PK H 9.08 36.00 45.08 74.00 -28.92
9848 PK H 18.12 34.07 52.19 74.00 -21.81

Remark: Correction Factor = Antenna Factor + Cable Loss + High Pass Filter Loss - Pre_Amplifier Gain
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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)
9648 PK \Y 17.25 36.07 53.32 74.00 |-20.68
802.11Cnh(1HT20)_ 4824 PK H 8.87 34,50 | 43.37 74.00 |-30.63
9648 PK H 17.25 32.31 49.56 74.00 | -24.44
4874 PK Y 8.98 33.94 42.92 74.00 | -31.08
9748 PK \ 17.68 39.00 56.68 74.00 |-17.32
802.11Cnh(l(;|T20)_ 9748 AV Y 17.68 28.83 46.51 54.00 -7.49
4874 PK H 8.98 33.86 42.84 74.00 | -31.16
9748 PK H 17.68 32.65 50.33 74.00 | -23.67
4924 PK Y 9.08 34.11 43.19 74.00 | -30.81
9848 PK Vv 18.12 37.53 55.65 74.00 |-18.35
802'1é2(1|-1|T20)— 9848 AV Y 18.12 27.36 45.48 54.00 -8.52
4924 PK H 9.08 33.48 42.56 74.00 |-31.44
9848 PK H 18.12 32.35 50.47 74.00 | -23.53
4844 PK Vv 8.91 32.69 41.60 74.00 |-32.40
802.11n(HT40)_ 9688 PK Vv 17.42 34.70 52.12 74.00 |-21.88
Ch3 4844 PK H 8.91 3390 | 42381 74.00 |-31.19
9688 PK H 17.42 30.44 | 47.86 74.00 |-26.14
4874 PK Vv 8.98 33.36 | 42.34 74.00 |-31.66
802.11n(HT40)_ 9748 PK Vv 17.68 33.80 51.48 74.00 |-22.52
Ché 4874 PK H 8.98 33.81 42.79 74.00 |-31.21
9748 PK H 17.68 29.77 47.45 74.00 | -26.55
4904 PK Vv 9.04 33.03 42.07 74.00 |-31.93
802.11n(HT40)_ 9808 PK Vv 17.94 34.09 52.03 74.00 |-21.97
Ch9o 4904 PK H 9.04 33.22 42.26 74.00 |-31.74
9808 PK H 17.94 31.09 49.03 74.00 |-24.97

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) :

22

Relative Humidity (%) :

59
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EUT: WF7916
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)

2387.71 PK H 35.25 23.68 58.93 74 -15.07
2310~2390

802.11b 2390.00 AV H 35.26 10.98 46.24 54 -7.76

' 2483.50 PK H 35.63 21.51 57.14 74 -16.86
2483.5~2500

2483.50 AV H 35.63 8.30 43.93 54 -10.07

2390.00 PK H 35.26 33.18 68.44 74 -5.56
2310~2390

T 2390.00 AV H 35.26 17.75 53.01 54 -0.99

48 2483.50 PK H 35.63 36.63 72.26 74 -1.74
2483.5~2500

2483.62 AV H 35.63 16.73 52.36 54 -1.64

2387.01 PK H 35.25 32.30 67.55 74 -6.45
2310~2390

802.11n | 2390.00 AV H 35.26 18.42 53.68 54 -0.32

(HT20) | 2487.65 PK H 35.64 34.80 70.44 74 -3.56
2483.5~2500

2483.50 AV H 35.63 17.23 52.86 54 -1.14

2390.00 PK H 35.26 33.70 68.96 74 -5.04
2310~2390

802.11n | 2390.00 AV H 35.26 17.39 52.65 54 -1.35

(HT40) | 2483.50 PK H 35.63 37.25 72.88 74 -1.12
2483.5~2500

2483.50 AV H 35.63 16.63 52.26 54 -1.74

Remark: Correction Factor = Antenna Factor + Cable Loss
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Chain0 : Restricted Band Bandedge @ 802.11b Mode Ch1 PK

Ref Level £82.00 dBpv & RBW 1 MHz

| Att 10de  SWT 17.1 ps & VBW 3 WMHz Mode Auto FFT  Input 1 AC
PS PA TDF

0 1Pk Max

M2[1] ML 58.93 dBpY|

| 2.387710 GHz|
iy Mi[1] 110.21 dBpV|
2.410550 GHz|

Mg
0 dby

Limit 2
BT

40 dBy

30 dBy

20 dy

10 dy

0 dBy

-10 dey

Start 2.31 GHz 501 pts Stop 2.44 GHz
Pe—

il Measuring...  EEARANELD itk

LR

Chain0 : Restricted Band Bandedge @ 802.11b Mode Ch1l AV

Ref Level £82.00 dBpv & RBW 1 MHz

| Att 10de  SWT 282 ms @ VBW 10Hz Mode Auto FFT  Input 1 AC
PS PA TDF

0 1Pk Max

M2[1] M1 6.2 dBpV]

| 2.390000 GHz|
Y MIL1] 105.98 dBpY]
2.411330 GHz|

50 doy

Limit 2
BT

40 dBy

30 dBy

20 dy

10 dy

0 dBy

-10 dey

Start 2.31 GHz 501 pts Stop 2.44 GHz
Pe—

i Measuring...  LUARLACED e

e |

Chain0 : Restricted Band Bandedge @ 802.11b Mode Ch11 PK

Ref Level £82.00 dBpv & RBW 1 MHz

| Att 10de  SWT 7.6 ps & VBW 3 MHz Mode suto FET  Input 1 AC
PS PA TDF

0 1Pk Max

- M2[1] 57.14 dBpV|

2.483500 GHz|
it M1[1] 106.93 dByV]
2.460660 GHz|

50 doy

Limit 2
BT

40 dBy

30 dBy

20 dy

10 dy

0 dBy

-10 dey

Start 2.44 GHz 501 pts Stop 2.5 GHz

]-[ Measuring... MUARELLLD

L]
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Chain0 : Restricted Band Bandedge @ 802.11b Mode Ch11 AV

Ref Level £82.00 dBpv
| Att 10 dB
PS PA TDF

0 1Pk Max

(=)

& RBW 1 MHz

SWT 127 ms @ VBW 10Hz Mode auto FFT  Input 1 AC

M2[1] 43.93 dBpv|
2.483500 GHz|
102.91 dBpv|

2.461260 GHz|

Limit_1

Mi[1
#U UBH )

50 doy

Limit 2
BT

M2
2 4
40 dBy

30 dBy

20 dy

10 dy

0 dBy

-10 dey

Start 2.44 GHz 501 pts Stop 2.5 GHz

095455 7

Measuring...

Chain0 : Restricted Band Bandedge @ 802.11g Mode Ch1 PK

Ref Level £82.00 dBpv
| Att 10 dB
PS PA TDF

0 1Pk Max

(=)

& RBW 1 MHz

SWT 17.1 us & VBW 2 MHz Mode Auto FFT  Input 1 AC

\l?[ll'\

M1if1]

68.44 dBpV]
2390000 GHz|
111.63 \JF\“V
2.407440 GHz|

M1

Limit_1
AU Uy

50 doy

Limit 2
BT

40 dBy

30 dBy

20 dy

10 dy

0 dBy

-10 dey

Start 2.31 GHz 501 pts Stop 2.44 GHz
Pe—

Measuring...

00321 7

Chain0 : Restricted Band Bandedge @ 802.11g Mode Ch1 AV
(S soecrum ®) (=)

Ref Level £82.00 dBpv
| Att 10 dB
PS PA TDF

0 1Pk Max

& RBW 1 MHz

SWT 282 ms » VBW 10Hz Mode auto FFT  Input 1 AC

T

\l?[ll'\

Mi[1]

53.01 dBpVv|
2.390000 GHz
99.16 dByY|
2.404580 GHz

Limit_1
AU Uy

50 doy

Limit 2
BT

40 dBy

30 dBy

20 dy

10 dy

0 dBy

-10 dey

Start 2.31 GHz 501 pts Stop 2.44 GHz
Pe—

Measuring...

00238 7

10:02:39
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Chain0 : Restricted Band Bandedge @ 802.11g Mode Ch11l PK
(S soecrum ®) (=)

Ref Level £82.00 dBpv & RBW 1 MHz

| Att 10de  SWT 7.6 ps & VBW 3 MHz Mode suto FET  Input 1 AC
PS PA TDF

0 1Pk Max

s m2[1] 72.26 dBpVv]

M2 2.483500 GHz|
meat}u M1[1] T 108.51 dBpV|
2.467960 GHz|

50 doy

Limit 2
BT

40 dBy

30 dBy

20 dy

10 dy

0 dBy

-10 dey

Start 2.44 GHz 501 pts Stop 2.5 GHz

]'[ Measuring... [}

ot g

Chain0 : Restricted Band Bandedge @ 802.11g Mode Ch11l AV
(S soecrum ®) (=)

Ref Level £82.00 dBpv & RBW 1 MHz

| Att 10de  SWT 127 ms @ VBW 10Hz Mode Auto FFT  Input 1 AC
PS PA TDF

0 1Pk Max

T M2[1] 52.36 dBpY|

2.483620 GHz|
iy Mi[1] 98.89 dBpV]
2.454670 GHz|

60 dbpy

Limit_2 T
EiHET

40 dBy

30 dBy

20 dy

10 dy

0 dBy

-10 dey

Start 2.44 GHz 501 pts

Stop 2.5 GHz
11 Measuring...  LUARLCLED e

s

Chain0 : Restricted Band Bandedge @ 802.11n(HT20) Mode Ch1 PK

Ref Level £82.00 dBpv & RBW 1 MHz

| Att 10de  SWT 18.8 ps & VBW 3 WMHz Mode Auto FFT  Input 1 AC
PS PA TDF

0 1Pk Max

M2[1j; 67.55 dBpV]
2.387010 GHz|

U 1 " Ml 102.90 dByv
H 2.405960 GHz|

50 doy

Limit 2
BT

40 dBy

30 dBy

20 dy

10 dy

0 dBy

-10 dey

Fl

Start 2.31 GHz 501 pts Stop 2.46 GHz
Pe—

o

]'[ Measuring... [}
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Chain0 : Restricted Band Bandedge @ 802.11n(HT20) Mode Chl AV

Ref Level £82.00 dBpv

(=)

& RBW 1 MHz

| Att 10 dB  SWT 3154 ms & VBW 10 Hz

PS PA TDF

Mode Auto FFT

Input 1 AC

0 1Pk Max

M2[1},

" 53.68 dBpY]

Limit_1

mMi[1
#U UBH m

50 doy

2.390000 GHz|
91.49 dBpV|
2.406560 GHz|

Limit 2
BT

40 dBy

30 dBy

20 dy

10 dy

0 dBy

-10 dey

Fl

Start 2.31 GHz 501 pts
Pe—

]'[ Measuring,

Stop 2.46 GHz

e

Chain0 : Restricted Band Bandedge @ 802.11n(HT20) Mode Ch11 PK

(=)

Ref Level £2.00 dBuv @ RBW 1MHz
lo Att 10de  SWT 11.4 s @ VBW 3 MHz Mode Auto FFT  Input 1 AC
PS Pa TDF
(0 1Pk Max
- M2[1] 70.44 dBpV|
2.487650 GHz|
Cimie_1 Mi[1] v 107.19 dBpV|
FU TR 2.437170 GHz|
0 dby
Limit_2
EiHET
40 dpy
30 dey
20 day
10 dey!
0 dBy
-10 dey
F1
1l
Start 2.42 GHz 501 pts Stop 2.5 GHz
M ing...
] casuring... ) woasl
ate: 24.FEB.2020 16 (8

Chain0 : Restricted Band Bandedge @ 802.11n(HT20) Mode Ch11 AV

(=)

Ref Level 82.00 dByv & RBW 1 MHz
| Att 10de  SWT 1022 ms & VBW 10Hz Mode auto FFT  Input 1 AC
PS PA TDF
O 1Pk Max
M2[1] 52.86 dBpV|
2.483500 GHz|
meat} M1[1] 97.31 dBpV|
W 2.436690 GHz|
60 dBy
Limit_2
0l —]
40 dy
30 dey
20 day
10 dBy!
0 dBy
-10 dey
F1
Il
Start 2.42 GHz 501 pts Stop 2.5 GHz
Ll ing...
)i easuring...  LRANNANND e won 4

Date: 24.FEE.2020 16:29:01
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Chain0 : Restricted Band Bandedge @ 802.11n(HT40) Mode Ch3 PK
(S specmm ) (=)

Ref Level £82.00 dBpv & RBW 1 MHz

| Att 10de  SWT 17.1 ps & VBW 3 WMHz Mode Auto FFT  Input 1 AC
PS PA TDF

0 1Pk Max

M2[1] ML 68.96 dBpV]

| 2.390000 GHz|
Y Mi{i] 108.96 dBpY]
2.405100 GHz|

50 doy

Limit 2
BT

40 dBy

30 dBy

20 dy

10 dy

0 dBy

-10 dey

Start 2.31 GHz 501 pts Stop 2.44 GHz
Pe—

s

11 Measuring... W0

Date: 25.FEB.2020 10:08:34

Chain0 : Restricted Band Bandedge @ 802.11n(HT40) Mode Ch3 AV

Ref Level £82.00 dBpv & RBW 1 MHz

| Att 10de  SWT 282 ms @ VBW 10Hz Mode Auto FFT  Input 1 AC
PS PA TDF

0 1Pk Max

M2[1] ML 52.65 dBpY|

| 2.390000 GHz|
Y MIL1] 97.55 dBpY)
2.405100 GHz|

50 doy

Limit 2
BT

40 dBy

30 dBy

20 dy

10 dy

0 dBy

-10 dey

Start 2.31 GHz 501 pts
Pe—

i Measuring...  LUARLACED e

Date: 25.FEE.2020 10:07:41

Stop 2.44 GHz

o

Chain0 : Restricted Band Bandedge @ 802.11n(HT40) Mode Ch9 PK

Ref Level £82.00 dBpv & RBW 1 MHz

| Att 10de  SWT 7.6 ps & VBW 3 MHz Mode suto FET  Input 1 AC
PS PA TDF

0 1Pk Max

o mM2[1] 72.88 dBpVv|
M2 2.483500 GHz|
Limit_1 M1[1] T 110.32 dBpV|
£ B

2.454910 GHz|

50 doy

Limit 2
BT

40 dBy

30 dBy

20 dy

10 dy

0 dBy

-10 dey

Start 2.44 GHz 501 pts Stop 2.5 GHz

s

]'[ Measuring...




INntertek

Total Quality. Assured.

Intertek Report No.: 200200110TWN-001
TEST REPORT Page: 52 of 62

Chain0 : Restricted Band Bandedge @ 802.11n(HT40) Mode Ch9 AV

Ref Level £82.00 dBpv & RBW 1 MHz
| Att

PS Pa TDF
0 1Pk Max

10de  SWT 127 ms & VBW 10 Hz Mode Auto FFT  Input 1 AC

i T M2[1] 52.26 dBpV|

2.483500 GHz|
Cimit 1 M1[1] 99.08 dByV]
70 UBj

2.454910 GHz|
60 dA

Limit 2 —
EHHE

40 dBy

30 dBy

20 dBpv

10 dy

0 dBy

-10 dey

F1

Start 2.44 GHz 501 pts Stop 2.5 GHz

" TT0E2000
C T | Measuring...  QEARRNNED e y ]

09:43:19
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SEN

Trig: Free Run
Atcen: 10 4B

PNO: Fast  (p)
IFGain:Low

MKr2 2.400 000 GHz|
Ref Offset 20 dB
jocBidy _Ref 20.00 dBm -44.018 dBm
og r
O

Stop 2.44000 GHz

Start 2.31000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 12.7 ms (10001 pts)
FUN

[_FUNCTOU L FURCT D]

|
2414013 GHz 5823 dBm
2.400 000 GHz -44.018 dBm

MSG STATUS

Chain0 : Authorized Band Bandedge @ 802.11b Mode Ch11

SENSE N ALIGHAUTO 537115 PM e 26, 2020
Avg Type: Log-Pur

L kF 500 DC
arker 2 2.483500000000 GHz

B0 Fast o Trig:FreeRun Avg|Held:> 100100
IFGain:Low Atten: 10 4B
MKr2 2.483 500 GHz|
Ref Offset 20 dB
10 dBidiu Ref 20.00 dBm -55.137 dBm|
og
- O
‘Start 2.44000 GHz Stop 2.55000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 10.7 ms (10001 pts)
LeslvovelTeclsal L L FUKCTON L RUNCTIONWIDTR L FUNCTONVALLE ]
1 N f 2.464002 GHz 6.493 dBm
3 N f 2.483 500 GHz £5.137 dBm
4
5
6
7
8
g
10
11
12

sTATUS

Chain0 : Authorized Band Bandedge @ 802.11g Mode Ch1l

SENSEINT] ALIGH AUTO

L Re_ s0% OC
arker 2 2.400000000000 GHz Avg Type: Log-Pwr
PO Fast o Trigi FreeRun Avg|Hold:» 1001100
IFGain:Low Atten: 10 dB
MKkr2 2.400 000 GHz|
Ref Offset 20 dB
jocBid_Ref 20.00 dBm -35.423 dBm
og
' Y
Stop 2.44000 GHz

‘Start 2.31000 GHz
I"R Sweep 12.7 ms (10001 pts)

es BW 100 kHz #VBW 300 kHz

L 2 52 S

| T I
1 N f 2.419 499 GHz 3538 dBm
. N f 2.400 000 GHz 35.423 dBm
4
5
6
7
8
9
10

sTATUS
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Chain0 : Authorized Band Bandedge @ 802.11g Mode Ch11l

PNO: Fast ( Trig: Free Run
IFGain:Low Atten: 10 dB
Mkr2 2.483 500 GHz
-34.430 dBm

05:37:55 PMFeb 2
TRACE

Avg Type: Log-Pur
AvglHold:> 100100

Ref Offset 20 dB

10 dB/div_ Ref 20.00 dBm
Log

Start 2.44000 GHz
es BW 100 kHz

#VBW 300 kHz

Stop 2.55000 GHZ,
Sweep 10.7 ms (10001 pts

1 N 2.469 524 GHz
N f 2.483 500 GHz

3

4

5

6

7

8

9

10

1

12

6.024 dBm

-34.430 dBm

[ FUKCTION [ FUNCTION WIDTH]

STATUS

| SENSEINT]

ALIGHAUTO
Avg Type: Log-Pur
AvglHold:> 100100

05:31:54 PMFeb 26, 2020
TRACE

- i Trig: Free R q
W tow A 1048 pc
Mkr2 2.400 000 GHz|
Ref Offset 20 dB
jocBidy _Ref 20.00 dBm -39.154 dBm
og
%
|
Start 2.31000 GHz Stop 2.44000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 12.7 ms (10001 pts)
2419525 GHz 2430 dBm
2.400 000 GHz -39.154 dBm

STATUS

ChainO0 : Authorized Band Bandedge @ 802.11n(HT20) Mode Ch11l

ALIGN AUTO 05:39:00 PMFeb 2
Avg Type: Log-Pur TRACE
Avg[Hold:»100/100

MKr2 2.483 500 GHZ]
Ref Offset 20 dB
[0 ¢ceidy__Ref 30.00 dBm -33.405 dBm
og -
@
Start 2.44000 GHz Stop 2.55000 GHZ,
es BW 100 kHz #VBW 300 kHz Sweep 10.7 ms (10001 pts
Ce] Thcl s UnC 3
N f 2469513 GHz 6.013 dBm
N f 2.483 500 GHz -33.405 dBm
3
4
5
6
7
8
9
10

STATUS
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ChainO0 : Authorized Band Bandedge @ 802.11n(HT40) Mode Ch3

Agilent Spectrum Analy:
05:41:53 PMFeb 26, 2020
vpe: Log- Tace
PRGiFast o Trig:FresRun Avg|Hold> 100100
IFGain:Low Atten: 10 dB
MKr2 2.400 000 GHZ]
Ref Offset 20 dB
[0 ¢ceidy__Ref 30.00 dBm -35.202 dBm)
og
¥
Start 2.31000 GHz Stop 2.46000 GHZ,
es BW 100 kHz #VBW 300 kHz Sweep 14.7 ms (10001 pts
L v ] FUKCION [ FNCTON DK U 3
1 N f 2.405 745 GHz 2810 dBm
N f 2.400 000 GHz -35.202 dBm
3
4
5
6
7
8
9
10
11
12
s starus

05:40: 13 PMFeb 26, 2020
vpe: Log- Tace
PRGiFast o Trig:FresRun Avg|Hold> 100100
IFGain:Low Atten: 10 dB
Ref Offset 20 dB
[0 ¢ceidy__Ref 30.00 dBm -34.194 dBm
og
<\
;
Start 2.42000 GHz Stop 2.55000 GHZ,
es BW 100 kHz #VBW 300 kHz Sweep 12.7 ms (10001 pts
L ] FUCION [ FNCTON DK U 3
1 N f 2.466 995 GHz 2.303 dBm
N f 2.483 500 GHz -34.194 dBm
3
4
5
6
7
8
9
10
11
12
s starus
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8. AC Power Line Conducted Emission

8.1 Measuring instrument setting

Intertek Report No.: 200200110TWN-001
Page: 56 of 62

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 ——— LISN

Adapter

EUT

Host

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) : 21
Relative Humidity (%) : 52
Atmospheric Pressure (hPa) : 1008
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8.6 Test Results

Phase: Live Line
Model No.: WF7916
Test Condition: Tx mode
Carr. Reading Level Limit Reading Level Lim1it Marzin
Frequenaoy Factor 013 )3 013 AV AV AV (dE)
(M=) (dE} {dBul) {dEul) {dBul) {dBul) {dBul) {dBul) 1)y AV
o 367 32.33  42.00  $8.12 2820  37.96 4812  -16.13  -10.16
0. 404 2.87 36.59 45.26 5T.m 34 .62 44 .28 47.Mm -%.51 -G48
0.497 g.87 26.95 36,62 56.05 19.13 26,60 46.05 -19.43 -17.25
0. &o8 9.78 26.78 36.54 36.00 21.07 30,56 46.00 -19.44 -15.14
1.117 9.83 24.749 3462 56.00 17.34 2711 46.00 -21.38 -18.83
1.814 9.84 23,83 3367 56.00 17.66 27.50 46.00 -22.33 -18.50
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)

Lewel {dBu
75 {dBuV)

0.15 0.5 1 2 5 10 20 30
Frequency {(MHz)
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Phase: Neutral Line
Model No.: WF7916
Test Condition: Tx mode
Corr.  Reading  Level Limit  FReading  Level Limit Margin
Fregquenoy Factor 1] 3 3 1] 3 AV AV AV (dE)
{MH=) (dE}  (dBu¥y  (dBu¥)  {dBu¥)  (dBu¥)  (dBu¥W)  {dBu¥) QP AV
Coo3es 367 31.40  41.07  58.17  25.48  35.14  48.17  -17.10  -13.02
0. 402 967 36.15 45 82 57.81 2991 3958 47 81 -12.00 .23
0.474 387 25 31 3499 56.41 16.43 2610 46,41  -21.42 2031
0.516 9.8 22.00 32 68 56.00 12,76 23 44 46,00  -23.32  -22.56
0. 809 979 24 12 33.90 56.00 15.42 2521 46.00  -22.10  -20.79
0.994 9. 54 18.10 2794 56.00 965 19.49 4600  -28.06  -26.51
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
75 (dBuv}

38 |

0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
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Appendix A: Test equipment list

Intertek Report No.: 200200110TWN-001
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Next
Test Equipment . Calibration ) .
9 p / Brand Model No. Serial No. Calibration
Test site Date
Date
EMI Test Receiver R&S ESR7 101232 2020/01/18 2021/01/16
Signal Analyzer Agilent N9030A MY51380492 2019/0821 2020/08/19
Horn Antenna SHWARZBECK BBHA 9120 D 9120D-456 2020/01/20 2021/01/18
Power Meter Anritsu ML2495A 0844001 2019/10/23 2020/10/21
Power Sensor Anritsu MA2411B 0738452 2019/10/23 2020/10/21
966-2(A) Cable SUHNER SMA / EX 100 N/A 2019/08/19 2020/08/17
966-2(B) Cable SUHNER SUCOFLEX 104P CB0005 2019/08/19 2020/08/17
RF Cable SUHNER SUCOFLEX 102 CB0006 2019/05/02 2020/04/30
Hight Pass Filter Wainwright WHKX?"S%/ 18G-12 N/A 2019/05/30 2020/05/28
966-2_3m
Semi-Anechoic 966_2 CEM-966_2 N/A 2020/02/22 20210221
Chamber
EMI Receiver R&S ESU40 100381 2019/06/05 202006003
Active Loop SCHWARZBECK
Antenna MESS-ELEKTRONIC FMZB1519 1519-067 2019/04/19 2020/04/17
Bi-log Hybrid
ETC MCTD2786 BL13S03017 2019/06/27 2020/06/25
Antenna
966-1(A) Cable SUHNER SMA/ i(L)J:OFLEX 29510614 2019/04/15 2020/04/13
966-1(B) Cable JUNFLON SMA / AUG-26-08-001 2019/04/15 2020/04/13
J12J100880-00
966-1_3m
Semi-Anechoic 966_1 CEM-966_1 N/A 2019/0304 2020/03/02
Chamber
Test software Audix e3 4.20040112L NCR NCR

Note: No Calibration Required (NCR)
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Test Equipment/ Calibration Next
9 p Brand Model No. Serial No. Calibration
Test site Date
Date
EMI Test
Receiver R&S ESR7 101822 2019/06/19 | 2020/06/17
Two-Line
V-Network R&S ENV216 101160 2019/07/17 2020/07/15
Two-Line
V-Network R&S ESH3-Z5 838979014 | 2019/09/24 | 2020/09/22
CON-2
Shielded Room N/A N/A N/A NCR NCR
EMCCFD300-B
CON-2 Cable SUHNER M-NM-6000 170502 2019/05/06 2020/0504
Test software Audix e3 4.20040112L NCR NCR

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