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ELECTROMAGNETIC EMISSIONS COMPLIANCE REPORT

Applicant:

Product Name:
Brand Name:
Model No.:

Model Difference:

Report Number:

FCC ID:

FCC Rule Part:

Issue Date:

Date of Test:

Date of EUT Received:
We hereby certify that:

silex technology, Inc.

2-3-1 Hikaridai, Seika-cho, Soraku-gun, Kyoto 619-0237, Japan
SX-PCEAC-DB Rev2

SILEX TECHNOLOGY

SX-PCEAC-DB, SX-PCEAC

Both hardware is identical. SX-PCEAC-DB works on 2.4GHz
and 5GHz, SX-PCEAC does on 5GHz only. It’s controlled by
driver software.

ER/2020/10096
N6C-PCEACDBR2

§15.407, Cat: NIl

Apr. 17, 2020

Feb. 15, 2020 ~ Feb. 26, 2020
Jan. 16, 2020

The above equipment was tested by SGS Taiwan Ltd. Electronics & Communication
Laboratory The test data, data evaluation, test procedures, and equipment configurations
shown in this report were made in accordance with the procedures given in ANSI C63.10:
2013 and the energy emitted by the sample EUT tested as described in this report is in
compliance with conducted and radiated emission limits.

The test results of this report relate only to the tested sample identified in this report.

Approved By:

A U of jacwr JAF
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Testing Laboratory

i /’I_/ \\‘\
Jim Chang / Manager ZIAMG 0513
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Revision History

Report Number

Revision

Description

Issue Date

Remark

ER/2020/10096

Rev.00

Original.

Apr. 17, 2020

Revised By: Yuri Tsai

Note:

1 ~ Multiple Model numbers or Trademarks
The variant model numbers are assessed as identical in hardware and software to each
other, hence all variants are fully covered by the test results in this test report without fur-

ther verification test.

2 ~ Disclaimer

Variant information between model numbers is provided by the applicant, test results of

this report are applicable to the sample EUT received.
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1 GENERAL INFORMATION
Product Description

1.1

1.2

Product Name:

SX-PCEAC-DB Rev2

Brand Name:

SILEX TECHNOLOGY

Model No.:

SX-PCEAC-DB, SX-PCEAC

Model Difference:

Both hardware is identical. SX-PCEAC-DB works on 2.4GHz and
5GHz, SX-PCEAC does on 5GHz only. It's controlled by driver soft-

ware.
Hardware Version: PW104021XX
Firmware Version: 10.2-00082-4
Software Version: Ver.1

Power Supply:

3.3V from DC Power Supply

Modulation type

64QAM, 16QAM, QPSK, BPSK for OFDM
256QAM for OFDM in 802.11ac only

802.11 a: 6/9/12/18/24/36/48/54 Mbps| 802.11 ac_20MHz: 6.5 —288.9Mbps

TraR';:'_O” 802.11 n_20MHz: 6.5 — 216.7Mbps | 802.11 ac_40MHz: 13.5 -600.0Mbps
' 802.11 n_40MHz: 13.5 — 450.0Mbps | 802.11 ac 80MHz: 29.3 — 1300.0Mbps
Antenna Designation
Peak Worst
Ar_:_tenena Supplier ::g:;er;lnoa I;{ne:z') Antenna | Antenna
yp ' Gain (dBi)| Gain
STAF 1019-015A 4 V
Sansei Denki| ANTDC-081A0 2
ROD | sansei Denki| ANTDP-027A0 2.1
KWM-
JOYMAX 619BMPXX 5150~5850 3.81
Molex 146153 5 Vv
. H2B1PC1A1C
PCB Unictron (AA258) 4.4
: H2B1PD1A1C
Unictron (AA222) 4.2
Note: Pre-scanned was done on the above 7 antennas, the 1019-015A & 146153
results higher emission at 5GHz. Therefore, the completed set of measurement
was done on the antenna to be presented on this test report.
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1.3 FCC worst power
Wi-Fi Frequency Channels Rated Power (Avg.) Modulation
802.11 Range (dBm) (Worst case) Technology

5150~5250 4 11.87
5250~5350 4 19.28
a OFDM
5470~5725 11 18.84
5725~5850 5 23.25
5150~5250 4 HT: 12.65
n_HT [5250~5350 HT: 14.84
ac_VHT OFDM
5725~5850 HT: 23.29
5150~5250 HT: 13.20
n_HT [5250~5350 HT: 15.03

ac_VHT )
5725~5850 HT: 22.41
5150~5250 13.02
80M 5470~5725 20.03
14.87

5725~5850

N

—
—

OFDM

OFDM

=S IN]=]=2NOOININ O,
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1.4 Test Methodology of Applied Standards
FCC Part 15, Subpart E §15.407
FCC KDB 789033 D02 General UNII Test Procedures New Rules v02r01
FCC KDB 662911 D01 Multiple Transmitter Output v02rO1
ANSI C63.10:2013

1.5 Test Facility
SGS Taiwan Ltd. Electronics & Communication Laboratory (TAF code 0513)
No.134, Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan
24803

FCC Designation number: TW0001
1.6 Special Accessories

There are no special accessories used while test was conducted.

1.7 Equipment Modifications

There was no modification incorporated into the EUT.
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2 SYSTEM TEST CONFIGURATION

21 EUT Configuration
The EUT configuration for testing is installed on RF field strength measurement to meet the Com-
missions requirement and operating in a manner which intends to maximize its emission character-
istics in a continuous normal application.

2.2 EUT Exercise
An engineering test mode (software/firmware) that applicant provided was utilized to manipulate
the EUT into transmit, selection of the test channel, and modulation scheme.

2.3 Test Procedure

2.3.1 Conducted Emissions
The EUT is a placed on a table which is 0.8 m above ground plane. Conducted emis-
sions from the EUT measured in the frequency range between 0.15 MHz and 30MHz.
The CISPR Quasi-Peak and Average detector mode is employed. The two LISNs provide
50uH/50 ohm of coupling impedance for the measuring instrument. Both lines of the
power mains connected to the EUT were checked for maximum conducted interference.

2.3.2 Conducted Test (RF)
The active antenna port of the unlicensed wireless device is connected to the spectrum
analyzer with attenuator to protect the instrumentation. If a second antenna port is availa-
ble, it is tested at one operating frequency, with other port(s) appropriately terminated, to
verify it has similar output characteristics as the fully tested port.

2.3.3 Radiated Emissions
The EUT is a placed on a turn table. For emissions testing at or below 1 GHz, the table
height shall be 0.8 m above the reference ground plane. For emission measurements
above 1 GHz, the table height shall be 1.5 m. The turn table shall rotate 360 degrees to
determine the position of maximum emission level. EUT is set 3m away from the receiv-
ing antenna which varied from 1m to 4m to find out the highest emission. And also, each
emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical. In order to find out the max. emission, the relative positions of this
transmitter (EUT) was rotated through three orthogonal axes and measurement proce-
dures for electric field radiated emissions above 1 GHz the EUT measurement is to be
made “while keeping the antenna in the ‘cone of radiation’ from that area and pointed at
the area both in azimuth and elevation, with polarization oriented for maximum re-
sponse.” is still within the 3dB illumination BW of the measurement antenna.
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24 Measurement Results Explanation Example

241 Radiated Emission Test Sites For Measurements From 9 kHz To 30 MHz
Radiated emission below 30MHz is measured in a 9m*9m*6m semi-anechoic chamber,
the measurements correspond to those obtained at an open-field test site.
There is a comparison data of both open-field test site and semi-Anechoic chamber,
and the result came out very similar.

24.2 For all conducted test items:
The offset level is set in the spectrum analyzer to compensate the RF cable loss and
attenuation factor between EUT conducted port and spectrum analyzer. With the offset
compensation, the spectrum analyzer reading level is exactly EUT RF output level.
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2.5 Configuration of Tested System
Fig. 2-1 Radiated Emission & Conducted (Antenna Port)

T

%. Windows 7

oodo

Fig. 2-2 Conducted (AC Power Line) Emission

EUT

Table 2-1 Equipment Used in Tested System

ltem Equipment Mfr/Brand |Model/Type No.| Series No. |Data Cable|Power Cord

1, WLAN Test N/A N/A N/A N/A N/A
Software

2, DC Power Agilent E3640A  |MY40000811|  N/A N/A
Supply
3. Notebook Lenovo L480 PF-1S9Q32 | N/A N/A
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3 SUMMARY OF TEST RESULT

FCC Rules Description Of Test Result
§15.207 AC PoweEr L|.ne. Conducted Compliant
mission
§15.403(i) _ , .
§15.407(e) 26 dB & 6dB Emission Bandwidth Compliant
Maximum Conducted .
§15.407(a) Output Power Compliant
§15.407(a) Power Spectral Density Compliant
§15.205
§15.209 Undesirable Radiated Emissions Compliant
§15.407(b)
§15.407(c) Transmission in case of Absence of Compliant
Information
§15.407(g) Frequency Stability Compliant
§15.203 . .
§15.407(a) Antenna Requirement Compliant
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4 DESCRIPTION OF TEST MODES
4.1 802.11a/n/ac operated in U-NIl Bands

Operated band in 5150 MHz ~5250 MHz: Operated band in 5250 MHz ~5350 MHz:
20 M 40 M 80O M 20 M 40 M 80 M

Freq Freq Freq Freq Freq Freq

CH (MHz) CH (MHz) CH (MHz) CH (MHz) CH (MHz) CH (MHz)

36| 5180 38 | 5190 42 | 5210 52 | 5260 54 | 5270 58 | 5290

40 | 5200 46 | 5230 56 | 5280 62 ] 5310
4415220 60 | 5300
48 | 5240 64 | 5320

Operated band in 5470 MHz ~5725 MHz: Operated band in 5745 MHz ~5850 MHz:
20 M 40 M 80 M 20 40 80 M
Freq Freq Freq Freq Freq Freq

CH (MHz) CH (MHz) CH (MHz) CH (MHz) CH (MHz) CH (MHz)

100] 5500 102 ] 5510 106 ] 5530 149] 5745 151] 5755 155 5775
104] 5520 110 ] 5550 122 5610 153| 5765 159] 5795
108] 5540 118 5590 157] 5785
112] 5560 126 | 5630 161] 5805
116] 5580 134 ] 5670 165] 5825
120] 5600
124] 5620
128] 5640
132] 5660
136] 5680
140] 5700
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4.2 The Worst Test Modes and Channel Details
1. The EUT has been tested under operating condition.

2. Test program used to control the EUT for staying in continuous transmitting mode is pro-
grammed.

3. Investigation has been done on all the possible configurations for searching the worst case.
The given UE is pre-scanned among below modes.

Multiple

Modulation Transmission Chain Transmission
Spatial
802.11 a ChO Ch1 Ch2| O Ch3 3TX
802.11n ChO Ch1 Ch21 O Ch3 MIMO

X

802.11 ac
802.11 ax

X

ChO Ch1 Ch2| 0 Ch3 MIMO
ChO |O Ch1|{d Ch2|O Ch3 1 MIMO

O
]

4. Therefore, below summary is the modes of test configuration that yield the highest reading and
generate the highest emission chosen to carry out the relevantly mandatory test items.
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4.2.1 RADIATED EMISSION TEST:
RADIATED EMISSION TEST (BELOW 1 GHz)
AN-
FREQUENCY| AVAILABLE | TESTED DATA RATE
MODE BAND (MHz) | CHANNEL | CHANNEL | MODULATION| ™ o) TF',E(')\'F'{\'TA
5180~5240 | 36 to 48 44
5260~5320 | 52 to 64 60
802.11a 5500~5700 | 100 to 140 16 6 3TX
5745~5825 | 149 to 165 157
5210 42 42 OFDM
5290 58 58
802.11ac_VHTBO oot 50 > MCS16 | MIMO
5775 155 155
RADIATED EMISSION TEST (ABOVE 1 GHz)
AN-
FREQUENCY| AVAILABLE | TESTED DATA RATE
MODE BAND (MHz) | CHANNEL | CHANNEL | MODULATION| ™ o) TF',E(')\'F'{\'TA
5180~5240 | 36 to 48 36.44.48
5260~5320 | 52 to 64 52.60 64
802.11a 5500~5700 | 100 to 140 | 100,116,140 6 3TX
5745~5825 | 149to 165 | 149.157.165
5180~5240 | 36 to 48 36.44.48
5260~5320 | 52 to 64 52.60 64
802.1n_HT20 27005700 | 100 to 140 | 100,116,140 MCS16 | MIMO
5745-5825 | 149to 165 | 149.157 165 oFDM
5190~5230 | 38 to 46 38.46
5270~5310 | 54 to 62 54.62
802.1n_HT40 0105670 | 102to 134 | 102,110,134 MCS16 | MIMO
5755~5795 | 151t0 159 | 151.159
5210 42 42
5200 58 58
802.11ac_VHTB0 gttt 2 MCS16 | MIMO
5775 155 155

Note:

The field strength of radiation emission was measured as EUT stand-up position (H mode) and lie down
position (E1, E2 mode) for 802.11a/n/ac WLAN Transmitter for channel Low, Mid and High, the worst
case H position was reported.
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4.2.2

ANTENNA PORT CONDUCTED MEASUREMENT:

Report No.: ER/2020/10096
Page: 14 of 350

CONDUCTED TEST

AN-
FREQUENCY | AVAILABLE | TESTED DATA RATE
MODE BAND (MHz) | CHANNEL | CHANNEL | MODULATION ™ h e Tlfggf‘
5180~5240 | 36 to 48 36.44.48
5260~5320 | 52 to 64 52,60 64
802.11a 5500~5700 | 100 to 140 | 100,116,140 6 3TX
57455825 | 149t0 165 | 149.157.165
5180~5240 | 36 to 48 36.44 48
5260~5320 | 52 to 64 52.60.64
802.1Mn_HT20 726525700 | 100 to 140 | 100,116,140 MCS16 | MIMO
5745-5825 | 149 to 165 | 149,157 165 oFDM
5190~5230 | 38 to 46 38.46
5270~5310 | 54 to 62 54.62
802.1n_HT40 21675670 | 102to 134 | 102,110,134 MCS16 | MIMO
57555795 | 151t0 159 | 151.159
5210 42 42
5290 58 58
802.11ac_VHT8O gt Loio 0610125 | 106 12 MCS16 | MIMO
5775 155 155
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5 MEASUREMENT UNCERTAINTY

Test Items Uncertainty
AC Power Line Conducted Emission +/- 2.586 dB
26dB & 6dB Emission Bandwidth +/- 123.36 Hz
The Maximum Output Power Meas- +/-0.96 dB
urement
Peak Power Spectral Density Meas- +/-167 dB
urement
Frequency Stability +/- 123.36 Hz
Temperature +/- 0.65 °C
Humidity +/-4.6 %
DC / AC Power Source DC= +/- 0.13%, AC=+/- 0.2%

Radiated Spurious Emission Measurement Uncertainty

9kHz~30MHz: +-2.3dB
30MHz - 180MHz: +/- 3.37dB
Polarization: Vertical 180MHz -417MHz: +/- 3.19d8B
0.417GHz-1GHz: +/- 3.19dB
1GHz - 18GHz: +/- 4.04dB
18GHz - 40GHz: +/- 4.04dB
9kHz~30MHz: +-2.3dB
30MHz - 167MHz: +/- 4.22dB
Polarization: Horizontal 167MHz -500MHz: +/- 3.44dB
] 0.5GHz-1GHz: +/- 3.39dB
1GHz - 18GHz: +/- 4.08dB
18GHz - 40GHz: +/- 4.08dB

Note:
1. This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=2.
2. The conformity assessment statement in this report is based solely on the test results,
measurement uncertainty is excluded.
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6 CONDUCTED EMISSION TEST

6.1 Standard Applicable
Frequency range within 150 kHz to 30 MHz shall not exceed the Limit table as below.
Limits
Frequency range dB(uV)
MHz Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
0.50to 5 56 46
5 to 30 60 50
Note
1.The lower limit shall apply at the transition frequencies
2.The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50
MHz.
6.2 Measurement Equipment Used
Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER NUMBER CAL.
EMI Test Receiver R&S ESCI7 1166.5950.07 (07/04/2019{07/03/2020
LISN SCSI\E/\éA}?Z- NSLK 8127 8127-649 |04/02/2019(04/01/2020
Test Software Farad EZ-EMC |Ver. SGS-03A2| N.C.R N.C.R
Coaxial Cables N/A WK CE Cable N/A 01/02/2020|01/01/2021
6.3 EUT Setup

1. The conducted emission tests were performed in the test site, using the setup in accordance with
the ANSI C63.10:2013.

2. The AC/DC Power adaptor of EUT was plug-in LISN. The rear of the EUT and peripherals were
placed flushed with the rear of the tabletop.

3. The LISN was connected with 120Vac/60Hz power source.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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6.4 Test SET-UP

L) £ | juUE
B: Wall Plug

LIsH Alicm

6.5 Measurement Procedure
1. The EUT was placed on a table which is 0.8m above ground plane.
2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

3. Repeat above procedures until all phases of power being supplied by given UE are completed.

6.6 Measurement Result
Note: Refer to next page for measurement data and plots.
Note2: The * reveals the worst-case results that closet to the limit.
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AC POWER LINE CONDUCTED EMISSION TEST DATA

Description: Operation Date: 2020/02/26
Line: L1 Temp.(°C)/Hum.(%):  20.5(°C)/51%
Test Voltage: AC 120V/60Hz Test By: Nick
Report Number: ER/2020/10096 Note: ROD Antenna
80.0 dBu¥
FCC Class B Conduction[@P]
wk ¥
15
6
0.0
0.150 0.5 (MHz) 5 20.000
Freq. Reading Factor Measure- Limit Over
No. | Mk. ment Detector Comment
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB)
1 0.1540 40.04 0.00 40.04 65.78 -25.74 peak
2 * 0.1820 40.67 0.01 40.68 64.39 -23.71 peak
3 0.1900 39.10 0.01 39.11 64.04 -24.93 peak
4 0.2260 35.40 0.01 35.41 62.60 -27.19 peak
5 0.2620 35.23 0.01 35.24 61.37 -26.13 peak
6 0.5700 31.06 0.01 31.07 56.00 -24.93 peak

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Description: Operation Date: 2020/02/26
Line: N Temp.(°C)/Hum.(%):  20.5(°C)/51%
Test Voltage: AC 120V/60Hz Test By: Nick
Report Number: ER/2020/10096 Note: ROD Antenna
800 dBu¥
FCC Class B Conduction[QF]
I
1 3
40}
2 T4 .
6

0.0

0.150 05 (MHz) 5 30.000

Freq. Reading Factor Measure- Limit Over
No. | Mk. ment Detector Comment
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB)

1 0.1540 40.15 0.03 40.18 65.78 -25.60 peak

2 0.1740 36.59 0.03 36.62 64.77 -28.15 peak

3 * 0.2060 39.53 0.03 39.56 63.37 -23.81 peak

4 0.2260 36.62 0.03 36.65 62.60 -25.95 peak

5 0.2620 35.03 0.03 35.06 61.37 -26.31 peak

6 0.5820 31.43 0.03 31.46 56.00 -24.54 peak
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Description: Operation Date: 2020/02/26
Line: L1 Temp.(°C)/Hum.(%):  20.5(°C)/51%
Test Voltage: AC 120V/60Hz Test By: Nick
Report Number: ER/2020/10096 Note: PCB Antenna
80.0 dBu¥
FCC Class B Conduction[QP)
L) 3 3
2 5
0.0
0.150 0.5 (MHz) 5 30.000
Freq. Reading Factor Measure- Limit Over
No. | Mk. ment Detector Comment
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB)
1 0.1500 40.37 0.00 40.37 66.00 -25.63 peak
2 0.1780 39.79 0.01 39.80 64.58 -24.78 peak
3 0.2020 37.55 0.01 37.56 63.53 -25.97 peak
4 * 0.2260 38.76 0.01 38.77 62.60 -23.83 peak
5 0.2780 32.87 0.01 32.88 60.88 -28.00 peak
6 0.5780 32.07 0.01 32.08 56.00 -23.92 peak
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Description: Operation Date: 2020/02/26
Line: N Temp.(°C)/Hum.(%):  20.5(°C)/51%
Test Voltage: AC 120V/60Hz Test By: Nick
Report Number: ER/2020/10096 Note: PCB Antenna
80.0 dBu¥
FCC Class B Conduction[QP)
W2 3
3 H
E

0.0

0.150 0.5 (MHz) 5 30.000

Freq. Reading Factor Measure- Limit Over
No. | Mk. ment Detector Comment
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB)

1 0.1580 34.70 0.03 34.73 65.57 -30.84 peak

2 0.1820 36.23 0.03 36.26 64.39 -28.13 peak

3 * 0.2140 38.35 0.03 38.38 63.05 -24.67 peak

4 0.2380 36.85 0.03 36.88 62.17 -25.29 peak

5 0.2780 32.99 0.03 33.02 60.88 -27.86 peak

6 0.5740 30.86 0.03 30.89 56.00 -25.11 peak
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7 DUTY CYCLE TEST SIGNAL

Pre-analysis Check: While conducting average power measurement, duty cycle of each mode shall be
checked to ensure its duty cycle in order to compensate for the loss due to insufficient ratio of duty cycle.
All duty cycle is pre-scanned, and result as obtained below shows only the most representative ones
where duty cycle is conducted as the given transmission with given virtual operation that expresses the
percentage.

71 Measurement Procedure:
Set span = Zero

RBW = 8MHz

VBW = 8MHz,

Detector = Peak

hpopbp=

Duty Cycle:

Duty Cycle (%) Duty Factor (dB) T VBW

Mode =Ton/ =10*log ( 1/Duty (kHz) setting
(Ton+Toff) Cycle ) (kHz)
802.11a 96.69 0.15 0.49 1.00
802.11n_20 90.18 0.45 1.50 2.00
802.11ac_20 90.68 0.42 1.49 2.00
802.11n_40 83.85 0.76 2.87 3.00
802.11ac_40 83.83 0.77 2.84 3.00
802.11ac_80 73.63 1.33 5.20 6.00

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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7.2 DUTY CYCLE TEST SIGNAL MEASUREMENT RESULT
802.11a_20MHz\5180 MHz-5180

Agilent Spectrum Analyrer - Swept SA

O 1930 P Pa 10, 00

Avg Tg-p-: l.og-P-rr Thack | €
~»- Trig:Free Run TYTE (YAt dooe
¥ Gabn:Low #Asten: 30 4B ceTiP
Ref Offset 17.7 dB AMKIr3 209{ ms
I‘_(,‘ dBJdiv Ref 30.00 dBm 0.25 dB
og
%
Center 5.180000000 GHz Span 0 Hz
|Res BW 8 MHz #VBW 8.0 MHz Sweep 4.333 ms (1001 pts)

2,020 me (&)

F t 1716 ms 1565 dBm
a4 t (@ 2097 ms (&) 025 dB
F t 1.716 ms 1685 dBm

w0 =tATUS

802.11n_20MHZz\5180 MHz-5180

Agilerd Spectrum Analyrer - Swept SA

0826 47 AM Mty 20, X000

Avg Trpt-.' I..;.-P-r TRack [ r-
: Trig: Free Run TYTE [nbentede
W Gabn:Low #Asten 30 a8 ceT P
Ref Offset 17.7 dB AMKIr3 ."111}__1 NS
19 g2y Ref 30.00 dBm 6.36 dB
N : e b Vv - FE. |
‘Center 5.180000000 GHz Span 0 Hz
|Res BW 8 MHz BVBW 8.0 MHz Sweep 1.867 ms (1001 pts)

perpenelingsal = 1 v | _Fuciion ] Raichionwiotn] _Juscion valie [y
a2 t (a 668.3 us (8) 4.78 dB
F t 584 3 us 758 dBm
o4 t 7411 us () 6.36 dB
F 5843 us 758 aBm

BTATUS

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

FRIES AR - ERSEREHIHZERAE  AREERERBIOR - FAESREAQIEENY - FIRHER -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and for electronic format
documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein.
Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole
responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the
fullest extent of the law.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/#7# 3 7 % % 74 A £ Fl % 7 1§ 134 35

t (886-2) 2299-3279 f (886-2) 2298-0488 WWW.tW.Sgs.com
‘ Member of SGS Group

SRR PRRSF AL




Report No.: ER/2020/10096
Page: 24 of 350

802.11ac_20MHz\5180 MHz-5180

Agilent Spectrum Analyrer - Swept SA

Al AT 30:1 304 AM b 20, 200
F Avg Type: Log-Pwr TRace [ €
H TYPE AN Ay
sm.l.:u - ::I:l:'; ':;" ceTie
AMKr3 741.1 ys
Ref Offset 17.7 dB B
10 diidy  Ref 30.00 dBm 0.16 dB
Log
SR .
Center 5.180000000 GHz Span 0 Hz
|Res BW 8 MHz #VBW 8.0 MHz Sweep 1.867 ms (1001 pts)
< >

=0 BTATUS

802.11n_40MHz\5190 MHz-5190

Agtlert Spectruem Analyrer - Swept SA

0015 .26 AM Fby 20, XD

Avg Trp.-.' I..;.-P-r TRacE [ r-
Trig: Free Run TP ARy

#hsten: 30 0B i
Ref Offset 17.7 dB AMKr3 416.0 ps
10 dtidv  Ref 30.00 dBm 0.21 dB

Log
v e H i K" .
e

Center 5.190000000 GHz Span 0 Hz
|Res BW 8 MHz #VBW 8.0 MHz Sweep 1.067 ms (1001 pts)

1 A2 t (a) 3488 us (&) 1.20 dB
2 F t Dus 791 dBm
o4 t (a 4160 us (&) o

; F 9 us 791 aBm

6

T

8

9

o

1 -
< »
w0 BTATUS

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FRIES AR - ERSEREHIHZERAE  AREERERBIOR - FAESREAQIEENY - FIRHER -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and for electronic format
documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein.
Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole
responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the
fullest extent of the law.

SGS Taiwan Ltd.

SRR PRRSF AL

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/#7# 3 7 % % 74 A £ Fl % 7 1§ 134 35
t (886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
‘ Member of SGS Group




Report No.: ER/2020/10096
Page: 25 of 350

802.11ac_40MHz\5190 MHz-5190

Agilent Spectrum Analyrer - Swept SA

Al LU ALY 10:14.07 AM b 20, 200
2 T e R Avg Type: Log-Pwr TRacE[ -
. ww- Trig:Fres Run TV At
sm.l.:u " lAl:m 30 ¢B ceTie
Ref Offset 17.7 dB AMKr3 420.5 ys
10 dBidiv Ref 30.00 dBm -0.11d
ogQ
/
. Adh ‘:\f'-{ g oy & . . T had
Center 5.190000000 GHz Span 0 Hz
|Res BW 8 MHz #VBW 8.0 MHz Sweep 1.133 ms (1001 pts)
3525 us () y
F t 3161 us 7.08 dBm
a4 t (& 4205 us (&) 011 dB
F t 3161 us 7.08 dBm
-
4 >

=0 BTATUS

802.11ac_80MHz\5210 MHz-5210

Agtlert Spectruem Analyrer - Swept SA

00:54.37 AM by 20, X000

Avg Trp.-.' I..;.-P-r TRacE [ r-
Trig: Free Run TYPE bttty
fAten 30 dB ceriP
AMKr3 261.3 ys
Ref Offset 17.7 dB ~
th:):;:l-c: v Ref 30.00 dBm -2.26 dB
' . ; i s
A i ¢

1
J

Center 5.210000000 GHz Span 0 Hz

|Res BW 8 MHz #VBW 8.0 MHz Sweep 650.0 us (1001 pts)

1 A2 t (A 192.4 us (&) ~3.46 dB
2 F t 2542 us 672 dBm
o4 t (a 2613 us (D) 226

; F 2542 us 572 dBm

6

T

8

9

o

1 -
< »
w0 BTATUS

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FRIES AR - ERSEREHIHZERAE  AREERERBIOR - FAESREAQIEENY - FIRHER -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and for electronic format
documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein.
Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole
responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the
fullest extent of the law.

SGS Taiwan Ltd.

SRR PRRSF AL

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/#7# 3 7 % % 74 A £ Fl % 7 1§ 134 35
t (886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
‘ Member of SGS Group




| Report No.: ER/2020/10096
| Page: 26 of 350

8 26DB &6DB EMISSION BANDWIDTH MEASUREMENT

8.1 Standard Applicable
There is no limit bandwidth for U-NII-1, U-NII-2-A and U-NII-2-C.
The minimum of 6dB Bandwidth measurement is 0.5 MHz for U-NII-3.

8.2 Measurement Procedure
1. Place the EUT on the table and set it in transmitting mode.
2. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules.

3. Remove the antenna from the EUT and then connect a low loss RF cable from the Antenna port
to the spectrum analyzer.

3.a. 26dB Band width Measurement: Set the spectrum analyzer as 1% of emission BW
Sweep=auto,
Detector = Peak,
Trace Mode = Max Hold,
Manually readjust RBW until the RBW/EBW ratio is 1% based on EBW as observed on the
result of pre-sequence measurement.

3.b. Mark the peak frequency and —26dB (upper and lower) frequency.

4. Repeat the procedures as list above until all test default channels (low, middle, and high) are
completed.

5. Minimum Emission Bandwidth for the band 5.725-5.850GHz.
a. Set the spectrum analyzer as
RBW = 100 kHz,
VBW = 3*RBW,
Span = 30M/50MHz,
Detector=Peak,
Sweep=auto
b. Mark the peak frequency and —6dB (upper and lower) frequency.

6. Repeat above procedures until all frequency of interest measured was complete.
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8.3 Measurement Equipment Used

Conducted Emission Test Site
EQUIPMENT MFR MODEL | SERIAL LAST |CAL DUE.
TYPE NUMBER | NUMBER | CAL.
Exﬁnsaﬁ’;zcgr“m Agilent N9O10A | MY50420195| 05/02/2019 |05/01/2020
DC Power Supply| __ Agilent E3640A | MY40000811 | 12/23/2019 |12/22/2020
Attenuator Mini-Circuit | BW-S10W2+ 2 01/02/2020 |01/01/2021
DC Block Mini-Circuits | BLK-18-S+ 1 01/02/2020 |01/01/2021

8.4 Test Set-up

EUT Attenuator SPA

8.5 Measurement Result

8.5.1 FCC 26dB Bandwidth
802.11a_Cho 802.11a_Ch1 802.11a_Ch2
26dB | 10 Log 26dB | 10 Log 26dB | 10 Log
Freq. Freq. Freq.
BW (B) BW (B) BW (B)
(MH2) | Mhz) | (@) || ™MH2 | mHz) | @B) || ™MP2) | (MHz) | (aB)

5180 | 21.9 13.404 5180 | 20.39 | 13.094 5180 | 22.18 | 13.460
5220 | 21.18 | 13.259 5220 | 20.74 | 13.168 5220 | 21.94 | 13.412
5240 | 20.97 | 13.216 5240 | 19.56 | 12.914 5240 | 22.17 | 13.458
5260 | 21.71 13.367 5260 | 21.72 | 13.369 5260 | 21.5 13.324
5300 | 22.26 | 13.475 5300 | 19.73 | 12.951 5300 | 21.62 | 13.349
5320 | 23.27 | 13.668 5320 | 19.61 12.925 5320 | 21.78 | 13.381
5500 | 26.3 14.200 5500 | 25.03 | 13.985 5500 | 23.35 | 13.683
5580 | 21.36 | 13.296 5580 | 20.45 | 13.107 5580 | 21.61 13.347
5700 | 21.06 | 13.235 5700 | 20.62 | 13.143 5700 | 21.31 13.286
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802.11n_HT20_Cho 802.11n_HT20_Chf 802.11n_HT20_Ch2
26dB | 10 Log 26dB | 10 Log 26dB | 10 Log
e o | ) || e o | e || e o |
(MHz) | (dB) (MHz) | (dB) (MHz) | (dB)

5180 | 21.89 | 13.402 5180 | 21.72 | 13.369 5180 | 22.08 | 13.440
5220 | 21.77 | 13.379 5220 | 21.7 13.365 5220 | 22.04 | 13.432
5240 | 22.04 | 13.432 5240 | 21.3 13.284 5240 | 22.47 | 13.516
5260 | 21.46 | 13.316 5260 | 21.02 | 13.226 5260 | 22.33 | 13.489
5300 | 21.66 | 13.357 5300 | 20.71 13.162 5300 | 22.65 | 13.551
5320 | 22.04 | 13.432 5320 | 21.26 | 13.276 5320 | 22.01 13.426
5500 | 21.34 | 13.292 5500 | 21.56 | 13.336 5500 | 22.29 | 13.481
5580 | 22.07 | 13.438 5580 | 21.28 | 13.280 5580 | 22.83 | 13.585
5700 | 21.65 | 13.355 5700 | 21.72 | 13.369 5700 | 22.44 | 13.510

802.11n _HT40_Ch0 802.11n _HT40_Ch1 802.11n _HT40_Ch2
26dB | 10 Log 26dB | 10 Log 26dB | 10 Log
o | N || e o | e || e o |
(MHz) | (dB) (MHz) | (dB) (MHz) | (dB)

5190 | 44.54 | 16.488 5190 | 43.7 16.405 5190 | 42.34 | 16.268
5230 | 44.83 | 16.516 5230 | 44.01 16.436 5230 | 42.26 | 16.259
5270 | 44.88 | 16.521 5270 | 41.41 16.171 5270 | 41.63 | 16.194
5310 | 44.42 | 16.476 5310 | 43.49 | 16.384 5310 | 43.76 | 16.411
5510 | 46.31 16.657 5510 | 43.42 | 16.377 5510 | 43.55 | 16.390
5550 | 45.91 16.619 5550 | 43.3 16.365 5550 | 43.33 | 16.368
5670 | 44.22 | 16.456 5670 | 44.14 | 16.448 5670 | 43.44 | 16.379

802.11ac _VHT80_Ch0 802.11ac _VHT80_Ch1 802.11ac _VHT80_Ch2
26dB | 10 Log 26dB | 10 Log 26dB | 10 Log
s o | M || e o | Ve || e o |
(MHz) | (dB) (MHz) | (dB) (MHz) | (dB)

5210 | 85.26 | 19.307 5210 | 86.89 | 19.390 5210 | 87.17 | 19.404
5290 | 88.09 | 19.449 5290 | 87.81 19.435 5290 | 86.11 19.351
5530 | 86.56 | 19.373 5530 | 85.31 19.310 5530 84.7 19.279
5610 | 86.46 | 19.368 5610 | 86.42 | 19.366 5610 | 85.49 | 19.319

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FRIES AR - ERSEREHIHZERAE  AREERERBIOR - FAESKREAQIEENY - FIRHER -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and for electronic format
documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm.  Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein.
Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole
responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the
fullest extent of the law.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/#74* % 7 % % #74* 2 £ F1 % 7 1§ 134 32

cAMRBRPHRG T DT |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



| Report No.: ER/2020/10096
| Page: 29 of 350

8.5.2 6dB Bandwidth (5725 MHz~ 5850 MHz) measure with Peak detector for FCC
802.11a_Cho0 802.11a_Ch1 802.11a_Ch2
6dB | 10 Log 6dB | 10 Log 6dB | 10 Log
Freq. Freq. Freq.
BW (B) BW (B) BW (B)
(MH2) | MHz) | @B) || ™MH2 | mHz) | @B) || ™MP2) | (MHz) | (aB)

5745 | 15.98 | 12.036 5745 | 15.79 | 11.984 5745 | 16.35 | 12.135
5785 | 15.91 12.017 5785 | 16.34 | 12.133 5785 | 16.37 | 12.140
5825 | 15.79 | 11.984 5825 | 16.36 | 12.138 5825 | 16.37 | 12.140

802.11n_HT20_Cho 802.11n_HT20_Chf 802.11n_HT20_Ch2
6dB | 10 Log 6dB | 10 Log 6dB | 10 Log
| o | || e ow | e || e o | e
(MHz) | (dB) (MHz) | (dB) (MHz) | (dB)

5745 17.2 12.355 5745 17.6 12.455 5745 | 17.57 | 12.448
5785 | 17.32 | 12.385 5785 17.6 12.455 5785 | 17.59 | 12.453
5825 | 17.33 | 12.388 5825 | 17.32 | 12.385 5825 | 17.57 | 12.448

802.11n_HT40_Cho0 802.11n_HT40_Ch1 802.11n_HT40_Ch2
6dB 10 Log 6dB 10 Log 6dB 10 Log
| mw | @ ) aw | e || aw | @
(MHz) (dB) (MHz) (dB) (MHz) (dB)

5755 | 35.19 | 15.464 5755 | 36.32 | 15.601 5755 | 35.92 | 15.553
5795 | 35.49 | 15.501 5795 | 35.78 | 15.536 5795 | 35.74 | 15.632

802.11ac _VHT80_Cho 802.11ac _VHT80_Chf 802.11ac _VHT80_Ch2
6dB | 10 Log 6dB | 10 Log 6dB | 10 Log
e ow | e ||| o | @ || e ow | e
(MHz) | (dB) (MHz) | (dB) (MHz) | (dB)
5775 | 73.19 | 18.645 || 5775 | 76.45 | 18.834 || 5775 | 75.65 | 18.788
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