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1. Test Summary

Test Item Section Result Test by
Antenna requirement FCC part 15.203/15.247 (c) Pass /
AC Power Line Conducted Emission FCC part 15.207 Pass Qiao Li
Conducted Peak Output Power FCC part 15.247 (b)(3) Pass Yvan Fan
Channel Bandwidth FCC part 15.247 (a)(2) Pass Yvan Fan
Power Spectral Density FCC part 15.247 (e) Pass Yvan Fan
Band Edge FCC part 15.247(d) Pass Yvan Fan
Spurious Emission FCC part 15.205/15.209 Pass Qiao Li
Remark: Test according to ANSI C63.10:2013
Pass: The EUT complies with the essential requirements in the standard.
Measurement Uncertainty
Test Item Uncertainty Criterion Measurement Uncertainty Notes
Occupied Channel Bandwidth +5% +0.55% (1)
RF output power, conducted +1.5dB +0.99dB (1)
Power Spectral Density, conducted +3dB +0.61dB (1)
Unwanted Emissions, conducted +3dB +0.64dB (1)
AC Power Line Conducted Emission +6dB +3.02dB (1)
Radiated emissions Below 1GHz +6dB +4.30 dB (1)
Radiated emissions Above 1GHz +6dB +4.35 dB (1)

Note (1): The measurement uncertainty is for coverage factor of k=2 and a level of confidence of 95%.
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2. General Information

2.1 General Description of EUT

Product Name: Interactive Flat Panel

Model No.: 1S-6512,1S-5512, IS-7512,1S-8612,1S-9812,1S-11012,1S-5516,1S-6516,
I1S-7516,1S-8616,1S-9816,1S-11016,1S-5518,1S-6518,1S-7518,1S-8618,
1S-9818,1S-11018

Test Model: 1S-6512

Difference of model(s) All the model are the same circuit and RF module, except the product
names and screen size are different.

Hardware version: N/A

Software version: N/A

Sample(s) Status Engineer sample

Channel numbers: 802.11b/802.11g /802.11n(HT20): 11
802.11n(HT40):7

Channel separation: 5MHz

Modulation technology: 802.11b: Direct Sequence Spread Spectrum (DSSS)

802.119/802.11n(H20)/802.11n(HT40):
Orthogonal Frequency Division Multiplexing (OFDM)

Antenna Type: External antenna
Antenna gain: 5.29dBi
Power supply: AC 110-240V,50/60Hz
Tel: +86 755 85259392 Email: etr800@etrtest.com
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Operation Frequency each of channel
Channel Frequency Channel Frequency | Channel Frequency | Channel Frequency
1 2412MHz 4 2427MHz 7 2442MHz 10 2457MHz
2 2417MHz 5 2432MHz 8 2447MHz 11 2462MHz
3 2422MHz 6 2437MHz 9 2452MHz
Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the middle
frequency, and the highest frequency of channel were selected to perform the test, and the selected channel

see below:

Test channel

Frequency (MHz)

802.11b/802.119/802.11n(HT20)

802.11n(HT40)

Lowest channel

2412MHz

2422MHz
Middle channel 2437MHz 2437MHz
Highest channel 2462MHz 2452MHz

Tel: +86 755 85259392
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2.2 Test mode

Transmitting mode Keep the EUT in continuously transmitting mode

Remark: During the test, the dutycycle >98%, the test voltage was tuned from 85% to 115% of the
nominal rated supply voltage, and found that the worst case was under the nominal rated supply
condition. So the report just shows that condition’s data.

We have verified the construction and function in typical operation. All the test modes were carried out
with the EUT in transmitting operation, which was shown in this test report and defined as follows:

Pre-scan all kind of data rate in lowest channel, and found the follow list which it was worst case.

Mode 802.11b 802.11g 802.11n(HT20) | 802.11n(HT40)

Data rate

1Mbps 6Mbps 6.5Mbps 13Mbps

2.3 Description of Support Units

None.

2.4 Deviation from Standards

None.

2.5 Abnormalities from Standard Conditions

None.

2.6 Test Facility

Test laboratory:

A2LA Certificate Number:
FCC Designation Number:

CNAS Registration Number:

FCC Test Firm Registration:

Shenzhen ETR Standard Technology Co., Ltd.
L11864
6640.01

CN1326
183064

2.7 Test Location

All tests were performed at:

Laboratory location:

Telephone:

Fax:

No0.103, No.10, Phase I, Zone 3, Xinxing Industrial Park, Xinhe,
Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

+86 755 85259392
+86 755 27219460

2.8 Additional Instructions

Test Software RtkWiFiTest-v1.8.1_20160613.apk
Power level setup Default
Tel: +86 755 85259392 Email: etr800@etrtest.com
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3. Test Instruments list

Item Equipment name Manufacturer Model Serial No. Cal&l;r;tmn Due date
1 EMI Test Rohde&schwarz ESPI7 100605 2022.3.09 | 2023.3.08
Receiver
2 EMI Test Rohde&schwarz ESCI3 102696 2022.3.09 | 2023.3.08
Receiver
3 Broadband schwarabeck VULB9168 1064 2022.3.11 2024.3.10
antenna
4 Horn antenna schwarabeck BBHA9120D 9120D-1145 2022.3.09 2023.3.08
5 amplifier EMtrace RPO1A 50117 2022.3.09 2023.3.08
6 A”'gg'tf‘,\',g’r?(""er schwarabeck NSLK8127 8127483 2022.3.09 2023.3.08
Artificial power
e ETS 3186/2NM 1132 2022.3.09 2023.3.08
10dB HUBER+SUHNE
7 Attentiator i 10dB / 2022.3.09 2023.3.08
8 amplifier space-Dironics | =VLANOM® | 10113001 2022.3.09 | 2023.3.08
9 Spectrum analyzer KEYSIGHT N9020A MY55370280 2022.3.09 2023.3.08
10 Power detector box MWRFtest MW100-PSB | MW201020JYT 2022.11.09 2023.11.08

Note: the calibration interval of the above test instruments is 12 or 24 months and the calibrations are traceable to
international system unit (SI).

Software Name Manufacturer Model Version
RF test software MW RFtest MTS 8310 Vv2.0.0.0
Conducted test software EZ-EMC Farad Ver.EMC-CON 3A1.1
Radiated test software EZ-EMC Farad Ver.FA-03A2 RE

Tel: +86 755 85259392 Email: etr800@etrtest.com
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4. Test results and Measurement Data

4.1 Antenna requirement

Standard requirement: ‘ FCC Part15 C Section 15.203 /247(c) , RSS-Gen §6.8

15.203 requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unigue coupling to the intentional radiator, the manufacturer may design the unit so
that a broken antenna can be replaced by the user, but the use of a standard antenna jack or electrical
connector is prohibited.

15.247(c) (1)(i) requirement:
(i) Systems operating in the 2400-2483.5 MHz band that is used exclusively for fixed. Point-to-point
operations may employ transmitting antennas with directional gain greater than 6dBi provided the

maximum conducted output power of the intentional radiator is reduced by 1 dB for every 3 dB that the
directional gain of the antenna exceeds 6dBi.

EUT Antenna:

The antennas are External antenna, the best case gain of the antennas are 5.29 dBi, reference to the
appendix Il for details

Tel: +86 755 85259392 Email: etr800@etrtest.com
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4.2 Conducted Emissions

Test Requirement:

FCC Partl5 C Section 15.207

Test Method:

ANSI C63.10:2013

Test Frequency Range:

150KHz to 30MHz

Receiver setup:

RBW=9KHz, VBW=30KHz, Sweep time=auto

Limit: Limit (dBuV)
Frequency range (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency.
Test setup: Reference Plane

LISN |

AUX
Equipment

40cm 80cm

AC power

E.U.T

EMI
Receiver

Test table/Insulation plane

Remark:

ELUT Equipmant Under Test

LISN L ins impadence Stabiization Metwork
Tasttable herght=0 5m

Test procedure:

1. The E.U.T and simulators are connected to the main power through a
line impedance stabilization network (L.I.S.N.). This provides a
500hm/50uH coupling impedance for the measuring equipment.

2. The peripheral devices are also connected to the main power through a
LISN that provides a 500hm/50uH coupling impedance with 50o0hm
termination. (Please refer to the block diagram of the test setup and
photographs).

3. Both sides of A.C. line are checked for maximum conducted
interference. In order to find the maximum emission, the relative
positions of equipment and all of the interface cables must be changed
according to ANSI C63.10:2013 on conducted measurement.

Test Instruments:

Refer to section 3.0 for details

Test mode: Refer to section 2.2 for details

Test environment: Temp.: 22.7°C Humid.: 30% Press.: 1012mbar
Test voltage: AC 120V, 60Hz

Test results: Pass

Remark: Both high voltage and low voltage have been tested, and the report only shows the worst case data

with AC 120V/60Hz.

Tel: +86 755 85259392
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Measurement data

Line:
80.0
70

\\ FCCRart1h ClassB AC Conduction[QP)

60 ]

HCCPart15(ClazsB| AL Cppduction[AVE]
50
40
30
20
10
1]
-10
-20

0.150 [MHz]
Frequency | Reading | Factor Level Limit  |Margin

No. | " MHz) | (@Buv) | (dB) | (dBuv) | (dBuV) | (dB) | "=

1 0.5141 3259 10.36 42 95 55.00 |-1305| QP

2 0.5141 18.69 10.36 29.05 46.00 |[-1695| AVG

3 0.7258 3337 10.33 4370 56.00 |-12.30| QP

4 0.7258 18.65 10.33 28.98 46.00 |[-17.02| AVG

5 1.1129 21.51 10.29 41.80 56.00 |-1420| QP

6 1.1129 16.91 10.29 27.20 46.00 |[-18.80| AVG

7 1.5764 3152 10.30 41.82 56.00 |-1418| QP

8 1.5764 15.84 10.30 26.14 46.00 |[-19.86| AVG

9 1.9994 32.03 10.30 42 33 56.00 |-1367| QP

10 1.9994 16.22 10.30 26.52 46.00 [-1948| AVG

11 10.1219 3920 10.40 49 60 60.00 |-1040| QP

12 10.1219 27.80 10.40 3320 5000 [-11.80| AVG

peak

AVE

30.000

Tel: +86 755 85259392
No0.103, No.10, Phase I, Zone 3, Xinxing Industrial Park, Xinhe, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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Neutral:
g0.0 dBuy
70
60 -\\‘H FCCRart16 ClassB AC Conduction(QP)
e S
&0 —— ! HCCPart15(ClazsB| ALt Conduction(AVG)
40 ) ﬁlm .
AN RN
LT
20 w U U v IR
10 AVG
0
-10
-20
0.150 (MHz) 30.000
No. | T | aBuvy | (@) | @Buv) | @Buv) | (@) | >
1 0.2938 36.46 10.39 46.85 6042 |-1357| QP
2 0.2938 2717 10.39 37.56 5042 |-12.86| AVG
3 0.5141 3409 10.36 44 45 56.00 (-11.55| AP
4 0.5141 2046 10.36 30.82 46.00 |(-1518| AVG
5 0.7258 3437 1033 4470 56.00 (-11.30| QP
6 0.7258 19.65 10.33 29.98 4600 |-16.02| AVG
7 1.3604 3217 10.29 42.46 56.00 |-1354| QP
8 1.3604 15.64 10.29 25493 46.00 |(-20.07| AVG
9 1.9994 3053 10.30 40.83 56.00 (1517 QP
10 1.9994 1422 10.30 24 52 46.00 |(-21.48| AVG
11 10.1219 37.20 10.40 47 .60 6000 |-1240| QP
12 10.1219 26.24 10.40 36.64 5000 |-13.36| AVG
Notes:
1. Aninitial pre-scan was performed on the line and neutral lines with peak detector.

Final Level =Receiver Read level + LISN Factor + Cable Loss

both limits and measurement with the average detector receiver is unnecessary.

2. Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.
3.
4. If the average limit is met when using a quasi-peak detector receiver, the EUT shall be deemed to meet

Tel: +86 755 85259392

Email: etr800@etrtest.com
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4.3 Conducted Peak Output Power

Test Requirement : FCC Partl5 C Section 15.247 (b)(3)
Test Method : KDB 558074 D01 15.247 Meas Guidance v05r02
Limit: 30dBm
Test setup: Power Meter
===l
= = |
i s e |
=== F.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 3.0 for details
Test mode: Refer to section 2.2 for details
Test results: Pass
Tel: +86 755 85259392 Email: etr800@etrtest.com
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Measurement Data
(RTL8822CU Module)

Peak Output Power (dBm) _
Test CH Limit(dBm) Result
802.11b 802.11g 802.11n(HT20) | 802.11n(HT40)
Lowest 13.93 14.34 13.92 12.78
Middle 13.77 14.27 13.64 12.61 30.00 Pass
Highest 13.95 14.38 13.98 12.78
(RTL8731BU Module)
Peak Output Power (dBm) _
Test CH Limit(dBm) Result
802.11b 802.11g 802.11n(HT20) | 802.11n(HT40)
Lowest 14.04 14.69 14.66 13.48
Middle 13.93 14.62 14.56 13.16 30.00 Pass
Highest 13.82 14.61 14.64 13.31

Tel: +86 755 85259392
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4.4Channel Bandwidth

Test Requirement : FCC Partl5 C Section 15.247 (a)(2)
Test Method : KDB 558074 D01 15.247 Meas Guidance v05r02
Limit: >500KHz
Test setup: Spectrum Analyzer

e o |

"‘"-\ o o o
e o |
= =5 E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 3.0 for details
Test mode: Refer to section 2.2 for details
Test results: Pass
Tel: +86 755 85259392 Email: etr800@etrtest.com
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Measurement Data
(RTL8822CU Module)

Channel Bandwidth (MHz) -
Test CH Limit(KHz) Result
802.11b 802.11g 802.11n(HT20) | 802.11n(HT40)
Lowest 9.816 16.340 17.560 36.010
Middle 9.560 16.050 17.550 36.320 >500 Pass
Highest 9.054 16.320 17.560 36.330
(RTL8731BU Module)
Channel Bandwidth (MHz) -
Test CH Limit(KHz) Result
802.11b 802.11g 802.11n(HT20) | 802.11n(HT40)
Lowest 9.073 16.322 17.579 36.266
Middle 9.056 16.357 17.565 36.320 >500 Pass
Highest 10.018 16.306 17.557 36.306

Tel: +86 755 85259392
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Test plot as follows:
(RTL8822CU Module)
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[ Xepght Spectrum Ansyze - Occupsed BW
kL R

‘Center Freq: 2437000000 GHz

=
113642 4131

[ Feywght Spectrum Anstyce - Occupmed B0
[
enter Freq 2.462000000 GHz

‘Center Freq: 2.462000000 GHz

=

11:47:06 A1 a1

enter Fro 37000000 GHz —s. Trig: FreeRun Avg|Hold: 1001100 Radio St Nane Trig: Free Run Avg|Hold: 1001100 Radio Sid: Nane
AFGainLow sAuen: 30 dB Radio Device: BTS. FGaincLow #Anen: 30 4B Radio Device: BTS
Ref Offset 293 dB Ref Offset29 dB
10 dB/di Ref 22,93 dBm 0 dB/di Ref 22.90 dBm
Log o
{ O X
& )
‘ |
Center 2437 GHz Span 30 MHz Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms| #Res BW 100 kHz #VBW 300 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 14.9 dBm Occupied Bandwidth Total Power 15.3 dBm
16.586 MHz 16.552 MHz
Transmit Freq Error -40.727 kHz % of OBW Power 99.00 % Transmit Freq Error -14.054 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.05 MHz x dB -6.00 dB x dB Bandwidth 16.32 MHz x dB -6.00 dB
sc sraus
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802.11n20

| Lowest channel

| 802.1120

| Middle channel

[ Kepsght Spectram Analyae - Oce [ [ Feroght Spectram Anayee: - Occupied B ol
RL NSE :PULSE E OFF ALIGN 11:49:34 AM 1an 03, 2023 RL [T [ NSE PULSE] IR F ALIGN 11:51:33 AM Jan 03, 2023
Center Freq: 2.412000000 GH Radio Std: N Center Freq 2.437000000 GHz | Center Fraq: 2.437000000 GH: Radio Std: N
O N TR s v Thg: Freafun v Hold: 1001100 2cto artions — DDODOD . Trig Freaiun AvlHole: 100100 2cle rHens
AFGain:Low satten: 30 dB Radio Device: BTS AFGainiLaw HAtten: 30 0B Radio Device: BTS
Ref Offset 2.94 dB Mirs 2 Ref Offst293 dB. M
0dB/div Ref 22.94 dBm 0dB/div Ref 22.93 dBm
Log Log
| & Al
{ i ¢ Y 4
| |
Center 2412 GHz Span 30 MHz. Center 2437 GHz Span 30 MHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333ms #Res BW 100 kHz #VBW 300 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 14.7 dBm Occupied Bandwidth Total Power 14.7 dBm
17.736 MHz 17.730 MHz
Transmit Freq Error -12.657 kHz % of OBW Power 99.00 % Transmit Freq Error -36.365 kHz % of OBW Power 99.00 %
x dB Bandwidth 17.56 MHz x dB -6.00 dB x dB Bandwidth 17.55 MHz xdB -6.00 dB
802.11n20 | Highest channel ‘ 802.11n40 ‘ Lowest channel
[ ey Spectmm Anaher - Gecumied B Tole [ Fepsght Spectrm Anayeer - Orcupied B =ls
AL g VSE PULE] SOURCE OFF | aich 11:53:20 M Jan 03,2023 AL g e UL & - 11:55:44 4 Jan 03, 2023
Center Freq: 2.462000000 GH Radio Std: N Center Freq: 2.422000000 GH Radio Std: N
Contor Froq 2482000000 GHz v TG e Conter Freq 2422000000 GHz B I
AFGainow #Arten: 30 dB Radio Device: BTS HFGalnLow 2Auen: 30 dB Radio Deviee: BTS
Ref Offset29 dB Mkr3 Ref Offset 295 dB M
0 dBldiv Ref 22.90 dBm 0 eBidiv Ref 22.95 dBm
Log Log
5 [ [ 7l
@ §
Center 2462 GHz Span 30 MHz Center 2.422 GHz Span 60 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms| #Res BW 100 kHz #VBW 300 kHz Sweep 6ms.
Occupied Bandwidth Total Power 14.7 dBm Occupied Bandwidth Total Power 13.7 dBm
17.708 MHz 36.167 MHz
Transmit Freq Error -22.793 kHz. % of OBW Power 99.00 % Transmit Freq Error -16.876 kHz % of OBW Power 99.00 %
x dB Bandwidth 17.56 MHz x dB -6.00 dB x dB Bandwidth 36.01 MHz x dB -6.00 dB
802.11n40 | Middle channel | 802.11n40 | Highest channel
[ ey Spectram Anaheer -G T [ Fepsght Spectram Anayzer - O T=ls
AL g VSE FULSE] SOUCE OFF arm 11:58:10 i Jan 03, 2023 AL g VSE PULE] SOURCE OFF | ich 12:00:48 P Jan 03, 2023
Center Freq: 2.427000000 GH Radio Sta: N Center Freq: 2.452000000 GH Radio Std: N
enter Freq 2.437000000 GHz . T;’:DFT';';W ‘\:ﬂlHa‘!‘ 100400 adie lone enter Freq 2.452000000 GHz . T;’:DFT':.SM A:qmela: 100100 adie one
#AFGain:Low #Atten: 30 dB Radio Device: BTS AFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 293 dB Mkr3 2 Ref Offset 292 dB Mk 4 6
0d3idy Ref 22.93 dBm 0cdidy_ Ref 22.92 dBm
Log Log
Center 2437 GHz Span 60 MHz Center 2.452 GHz Span 60 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 6 ms ##Res BW 100 kHz #VBW 300 kHz Sweep 6ms
Occupied Bandwidth Total Power 13.5 dBm Occupied Bandwidth Total Power 13.6 dBm
36.213 MHz 36.218 MHz
Transmit Freq Error 9.357 kHz % of OBW Power 99.00 % Transmit Freq Error 2.159 kHz % of OBW Power 99.00 %
x dB Bandwidth 36.32 MHz x dB -6.00 dB x dB Bandwidth 36.33 MHz x dB -6.00 dB
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(RTL8731BU Module)

802.11b ‘ Lowest channel

| 802.11b

| Middle channel

[ Kot Spectrum Anahzer - Occupoed 61 e
kL 12:18:02 M) 12,2023
enter Freq 2.412000000 GHz Radio Std: None

Center Freq: 2.412000000 GHz

[ Feywght Spectrum Anstyce - Occupmed B0
[
enter Freq 2.437000000 GHz

=
122028 PN DN 12,203

‘Center Freq: 2.437000000 GHz Radio Std: Nane

s. Trig: FreeRun Avg|Hold: 1001100 s. Trig: FreeRun Avg|Hold: 1001100
HFGain-Low sAuen: 30 dB Radio Device: BTS. sAuen: 30 dB Radio Device: BTS
Ref Offset 2.94 dB Ref Offset 2.93 dB
10 dBJdi Ref 22.94 dBm 0 dBidi Ref 22.93 dBm
o Lo ® e )
Center 2412 GHz Span 30 MHz Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms| #Res BW 100 kHz #VBW 300 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 19.0 dBm Occupied Bandwidth Total Power 18.7 dBm
14.742 MHz 14.825 MHz
Transmit Freq Error -31.092 kHz % of OBW Power 99.00 % Transmit Freq Error -89.341 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.073 MHz x dB -6.00 dB x dB Bandwidth 9.056 MHz x dB -6.00 dB
= arus s arus

802.11b ‘ Highest channel

| 802.11g

‘ Lowest channel

[ ey Spectmm Anaher - Gecumied B =y Veysight Specram Aralyeer Oeeumied V0 =T
E AL i : aich 12:54:00 B Jan 12,2023 % a : AL1ch 123120 PMJan 12, 2023
Center Freq: 2.462000000 GH Radio Std: N Center Freq: 2.412000000 GH Radio Std: N
[ e o Iy . T Freefun v Hold: 1001100 acto arHions SN e v . T Freefun v Hold: 1001100 acto arHions
AFGain:Low satten: 30 dB Radio Device: BTS. AFGainLow sAtten: 30 6B Radio Device: BTS
Ref Offset 2.9 dB. Ref Offset 294 dB
0 dBidiv Ref 22.90 dBm 0 dBidi Ref 22.94 dBm
Log Log
¢} k ‘
9} ¢ i ¢
¥ T
Center 2.462 GHz Span 30 MHz Center 2412 GHz Span 30 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms| #Res BW 100 kHz #VBW 300 kHz Sweep 3.33Ims
Occupied Bandwidth Total Power 18.5 dBm Occupied Bandwidth Total Power 18.5 dBm
14.812 MHz 16.534 MHz
Transmit Freq Error -52.082 kHz % of OBW Power 99.00 % Transmit Freq Error -15.739 kHz % of OBW Power 99.00 %
x dB Bandwidth 10.02 MHz x dB -6.00 dB x dB Bandwidth 16.32 MHz x dB -6.00 dB
s araus = araus
802.11g ‘ Middle channel ‘ 802.11g ‘ Highest channel
=y =
: aich 12:34:18 PMan 12,2023 AL a : aich 1236:08 P Jan 12, 2023
Center Freq: 2.437000000 GH Radio Std: N Center Freq: 2.462000000 GH Radio Std: N
. T Freefun v Hold: 1001100 el S Hene ot ey AT P IO i on it Froe Bun hvaHold: 1001100 adio Std: None
AFGain:Low satten: 30 dB Radio Device: BTS. AFGainLow sAtten: 30 6B Radio Device: BTS
Ref Offset 293 dB Ref Offset 2.9 dB.
0 dBidiv Ref 22.93 dBm 0 dBidi Ref 22.90 dBm
Log Log
0 [ { [
4 ¢ . ¥, 4
Center 2.437 GHz Span 30 MHz Center 2.462 GHz Span 30 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms| #Res BW 100 kHz #VBW 300 kHz Sweep 3.33Ims
Occupied Bandwidth Total Power 18.3 dBm Occupied Bandwidth Total Power 18.3 dBm
16.577 MHz 16.535 MHz
Transmit Freq Error -34.194 kHz % of OBW Power 99.00 % Transmit Freq Error -15.047 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.36 MHz x dB -6.00 dB x dB Bandwidth 16.31 MHz x dB -6.00 dB
s araus = araus
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802.11n20

| Lowest channel

| 802.1120 | Middle channel

[ Kevsight Spectnum Analyeer - Orcupied B4
KL

req 2.412000000 GHz Center Freq: 2.412000000 GHz
Trig: Fres Run

=y
12:38:22 PM Jan 12,
Radio Std: None

Vepsigt Spectrum Anatyees - Oczupied BH
enter Freq 2.437000000 GHz

" Center Freq: 2437000000 GHz
F n

12:40:40 P Jan 12,

Radio Std: None
Avg|Hold: 1001100 s Trig: Free Rur Avg|Hold: 1001100
AFGain:dow @Atien: 30 dB Radio Device: BTS AFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 2.94 dB Ref Offset 293 dB
0 dBidiv Ref 22.94 dBm 0 dBidi Ref 22.93 dBm
Log Log
i ]
) Y
Center 2412 GHz Span 30 MHz. Center 2437 GHz Span 30 MHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333ms #Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms
Occupied Bandwidth Total Power 18.5 dBm Occupied Bandwidth Total Power 18.3 dBm
17.730 MHz 17.749 MHz
Transmit Freq Error -10.823 kHz % of OBW Power 99.00 % Transmit Freq Error -34.833 kHz % of OBW Power 99.00 %
x dB Bandwidth 17.58 MHz x dB -6.00 dB x dB Bandwidth 17.57 MHz x dB -6.00 dB
usc smatus wsc smatus

802.11n20

| Highest channel

‘ 802.11n40 ‘ Lowest channel

[ Xepght Spectrum Ansyze - Occupsed BW
AL

=
124236 PM )N 12,2023

Wepught Spectrum Analyzes - Occupoed BV
(i
enter Freq 2.422000000 GHz

=
124537 PMJaN 12,203

‘Center Freq: 2.462000000 GHz Radio Std: None ‘Center Freq: 2.422000000 GHa Radio Std: None
N R AT e M vs. Trig:FreeRun AvglHold: 1001100 vs. Trig:FreeRun AvglHold: 1001100
AFGainLow sAuen: 30 B Radio Device: BTS. AFGainLow sAuen: 30 B Radio Device: BTS
Ref Offset 29 dB. Ref Offset 295 dB
10 dB/di Ref 22,90 dBm 0 dBidi Ref 22.95 dBm
L] °d
v o
s Y

Center 2462 GHz Span 30 MHz Center 2422 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms #Res BW 100 kHz #VBW 300 kHz Sweep 6ms

Occupied Bandwidth Total Power 18.3 dBm Occupied Bandwidth Total Power 17.3 dBm

17.730 MHz 36.176 MHz

Transmit Freq Error -17.655 kHz % of OBW Power 99.00 % Transmit Freq Error -15.146 kHz % of OBW Power 99.00 %

x dB Bandwidth 17.56 MHz x dB -6.00 dB x dB Bandwidth 36.27 MHz x dB -6.00 dB
usc smarus wsc smarus

802.11n40 ‘ Middle channel ‘ 802.11n40 ‘ Highest channel
P =)

‘Center Freq: 2437000000 GHz
v Trig: FreeRun ‘AvglHold: 1001100
samen: 30 48

e Keyzght Spectrum Anahzer - Ocsupied BW
L
enter Freq 2.437000000 GHz

AFGain:Low

12:48:06 PM )N 12, 2023
Radio Std: Nane

Radio Device: BTS

Center Freq: 2462000000 GHz
v Trig: FreeRun ‘AvglHold: 1001100
samen: 30 48

[ Vvt Spectrum Anstyze - Occupeed B0
(i
enter Freq 2.452000000 GHz

AFGain:Low

Radio Std: Nane

Radio Device: BTS

12:50:26 PMJaN 12,203

Ref Offset 293 dB
10 dBJdi Ref 22.93 dBm

Log

Center 2437 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 17.2 dBm
36.217 MHz

Transmit Freq Error 2953 kHz % of OBW Power 99.00 %

x dB Bandwidth 36.32 MHz x dB -6.00 dB

sTaTS

Span 60 MHz
Sweep 6ms

Ref Offset 252 dB
22.92

0 dBidi Ref 22.92 dBm
Log

Center 2.452 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 17.2 dBm
36.215 MHz

Transmit Freq Error -3.467 kHz % of OBW Power 99.00 %

x dB Bandwidth 36.31 MHz x dB -6.00 dB

s sTaTS

Span 60 MHz.
Sweep 6ms
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4.5 Power Spectral Density

Test Requirement:

FCC Partl5 C Section 15.247 (e), RSS-247 §5.2.b

Test Method:

KDB 558074 D01 15.247 Meas Guidance v05r02

Limit: 8dBm/3kHz
Test setup: Spectrum Analyzer
o=
P SO T
=f=]=
= oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 3.0 for details

Test mode:

Refer to section 2.2 for details

Test results:

Pass

Measurement Data
(RTL8822CU Module)

Power Spectral Density (dBm/3kHz) Limit
Test CH Result
802.11b 802.11g 802.11n(HT20) | 802.11n(HT40) | (dBm/3kHz)
Lowest -12.918 -15.381 -16.384 -20.633
Middle -14.024 -16.302 -17.028 -21.035 8.00 Pass
Highest -12.669 -15.970 -15.905 -20.045
(RTL8731BU Module)
Power Spectral Density (dBm/3kHz) Limit
Test CH Result
802.11b 802.11g 802.11n(HT20) | 802.11n(HT40) | (dBm/3kHz)
Lowest -9.664 -12.370 -12.715 -16.972
Middle -9.894 -12.648 -12.661 -17.660 8.00 Pass
Highest -9.928 -12.887 -12.955 -17.320
Tel: +86 755 85259392 Email: etr800@etrtest.com
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Test plot as follows:
(RTL8822CU Module)

802.11b

Lowest channel

802.11b

Middle channel

T ———rTy
(i z o
enter Freq 2.437000000 GHz
FNO: Fast -5~

Avg Type: Log-Pur

[ Koot Spectrum Anlyzer - wept 54,
E RL z ENSEP
Aug Type: Log P
enter Freq 241200000062 v Tog:Freerun AvaiHol 2080 Trig: Free Run Avakola: 110
IFGainLow SAmnen: 30 dB IFGainLow SAmnen: 30 dB
Ref Offset 2.94 dB Ref Offset 2.93 dB
25 Bidiv Ref 20.00 dBm zéE'ci- Ref 20.00 dBm
" "
Center 2.41200 GHz Span 30.00 MHz ICenter 2.43700 GHz Span 30.00 MHz,
#Res BW 3.0 kHz #VBW 10 kHz ‘Sweep 3.163 s (1001 pts) #Res BW 3.0 kHz #VBW 10 kHz ‘Sweep 3.163 s (1001 pts)
usc sTaTus wsc sTaTus
[ Keysight Specirum Analyzer - Swept SA (= Fersight Spectnum Analyzer - Swept SA
% AL u % KL u 115
Avg Type: Log-P Avg Type: Log-P
enter Freq 2.462000000 GHz Pr s Trig:FresRun A:;H:rzn?u r enter Freq 2.412000000 GHz Pr s Trig:FresRun A:;H:rzn?u r
FGainiLaw satten: 30 6B FGainl aw satten: 30 6B
Ref Offset 2.9 dB Ref Offset 2.94 dB
0 dBidi Ref 20.00 dBm 10 dB/di Ref 20.00 dBm
Log * Log v
" "
Center 2.46200 GHz Span 30.00 MHz Center 2.41200 GHz Span 30.00 MHz,
#*Res BW 3.0 kHz #VBW 10 kHz Sweep 3.163 s (1001 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 3.163 s (1001 pts)
s — s —

802.11g |

Middle channel

802.11g |

Highest channel

[ Keyoht Spectrum Analyzer - Swept 54
L z flisp
enter Freq 2.437000000 GHz
FNO: Fast -5~

Avg Type: Log-Pur

Trig: Free Run AvglHeld: 1010
IFGairow sAtten: 30 6B
Ref Offset 2.93 dB
0gaidlv__Ref 20.00 dBm
"
Center 2.43700 GHz Span 30.00 MHz
H#Res B 3.0 kHz #VBW 10 kHz Sweep 3.163 s (1001 pts)
usc sTaTUS

[ Kepight Spectrum Ansiyzer - Swept SA

i L

[Center Freq 2.462000000 GHz

Avg Type: Log-Pwr

PNO: Fast Trig: Free Run AvgiHeld: 1010
IFGainLow #Anen: 30 dB
Ref Offset29 dB
o cerciv__Ref 20.00 dBm
i
ICenter 2.46200 GHz Span 30.00 MHz
[#Res BW 3.0 kHz #VBW 10 kHz Sweep 3.163 s (1001 pts)
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802.11n20

Lowest channel

802.11n20

Middle channel

[ Xepsgi Spectnum Analyzes - Swept 54
9 L

[ Keromght Spectrum Anstyces - Swept 54
kL u
enter Freq 2.437000000 GHz
o

Avg Type: Log-Pur

[Center Freq 2.412000000 GHz L Avg Type: Log-Pwr
FNO Fast -»- Trig: FreeRun AvglHold: 10HD. PR Fast ~w-  Trig: FreeRun AvglHeld: 1010
IFGain:Low #Anen: 30 dB IFGain:Low #Atten: 30 dB
Ref Offget 294 dB Ref Offset 293 dB
Jf Brdiv Ref 20.00 dBm 10 dB/di Ref 20.00 dBm
1% . o3 v
i L
Center 2.41200 GHz Span 30.00 MHz Center 2.43700 GHz Span 30.00 MHz
#Res BW 3.0 kHz #VEW 10 kHz Sweep 3.163 s (1001 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 3.163 s (1001 pts)

802.11n20

Highest channel

802.11n40

Lowest channel

[ Koot Spectrum Anlyzer - wept 54,
kL z flisep
enter Freq 2.422000000 GHz
PNO: Fast ~a~

Avg Type: Log-Pur

[ gt Spectrum Analyzes - Swept 54
% kL z ENSEP
Avg Type: Log-P
B R R IR R M LA PNO Fast ~a- Trig: FreeRun Avgoa ton Trig: Free Run AvglHald: 10110
IFGainLow SAmnen: 30 dB IFGainLow SAmnen: 30 dB
Ref Offset 2.9 dB Ref Offset 2.95 dB
10 dejdiv Ref 20.00 dBm 0 dBidiv  Ref 20.00 dBm
Log - Log -
" "
Center 2.46200 GHz Span 30.00 MHz Center 2.42200 GHz Span 60.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 3.163 s (1001 pts) #*Res BW 3.0 kHz #VBW 10 kHz Sweep 6.326 s (1001 pts)

802.11n40

Middle channel

802.11n40

Highest channel

=

[ Pyt Spectrum Anlyzer - Swept 54,
RL g
enter Freq 2.437000000 GHz

[ Kyt Spectrum Analyzer - Swept 5.
=

TR R £
enter Freq 2.452000000 GHz
Fast ~ae

" Avg Type: Log-Pwr

Awg Type: Log-Par
BNG: Fast ~s-  Trig: FreeRun AvglHeld: 1010 Trig: Free Run Avg|Held: 1010
IFGainLow sanen: 30 4B IFGalnLow wARen: 20 48
Ref Offset 2.93 dB Ref Offset 2.92 dB
10 dB/di Ref 20.00 dBm 0 dBidi Ref 20.00 dBm
Log v Log v
f I
" "
Center 2.43700 GHz Span 60.00 MHz Center 2.45200 GHz Span 60.00 MH
#Res BWW 3.0 kH7 #AVBW 10 kH7 Sween 6.396 s (1001 nts) #Res BW 3.0 kH7 #VBW 10 kH7 Sween 6376 s (1001 s
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Test plot as follows:
RTL8731BU Module

802.11b

Lowest channel

802.11b

Middle channel

[ Keysight Spectnum Analyzer - Swept 54,
AL
enter Freq 2.412000000 GHz
PAD: Fast ~o~

Avg Type: Log-Pur

Trig: Free Run AvglHald: 20120
1FGainiLaw atten: 30 4B
Ref Offset 2.94 dB
0 dBidi Ref 20.00 dBm
Log v
"
Center 2.41200 GHz Span 30.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 3.163 s (1001 pts)
uso status

[ Kepsight Spectram Anaiyoes - Swept 54
KL i i

enter Freq 2.437000000 GHz
BRO:Fost

Avg Type: Log-Pwr
AvglHold: 10110

#Res BW 3.0 kHz

Trig: Free Run
1FGoin:Low #Atten: 30 4B
Ref Offset 2.93 dB.
10 dB/di Ref 20.00 dBm
Log v
i
Center 243700 GHz Span 30.00 MHz,
#VBW 10 kHz Sweep 3.163 s (1001 pts)

aTaTus

802.11b

Highest channel

802.11g |

Lowest channel

[ Koot Spectrum Anlyzer - wept 54,
s z —
enter Freq 2.462000000 GHz
PNO: Fast ~s- 11ig: FreeRun

Avg Type: Log-Pur

AvglHald: 20120
IFGain ow sanen: 30 dB
Ref Offset 2.9 dB.
0 dBidiv  Ref 20.00 dBm
Log v
Center 2.46200 GHz Span 30.00 MHz
#*Res BW 3.0 kHz #VBW 10 kHz Sweep 3.163 s (1001 pts)
s p—

[ Feywght Spectrum Ansiyze - Swept 54
[ T
enter Freq 2.412000000 GHz
PN Fast -+~ Trig FreeRun

" Avg Type: LogPwr

Avg[Hold: 20120
IFGainLow #Anen: 30 dB
Ref Offset 294 dB.
10 dejdiv Ref 20.00 dBm
Log v
i
Center 2.41200 GHz Span 30.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 3.163 s (1001 pts)
s smarus

802.11g |

Middle channel

802.11g |

Highest channel

[E——————tTy
AL
enter Freq 2.437000000 GHz
PO Fast ~o~

IFGain ow

Ref Offset 2.93 dB

0 dBidi Ref 20.00 dBm
Log

Trig: Free Run
#Atten: 30 dB

m 12345600,
Avg Type: Log-Pur T
AvglHeld: 1010

Center 2.43700 GHz
#*Res BW 3.0 kHz

#VBW 10 kHz

Span 30.00 MHz
Sweep 3.163 s (1001 pts)

sTaTus

[ Kepsight Spectram Anaiyoes - Swept 54
KL i i
enter Freq 2.462000000 GHz
BRO:Fost

Avg Type: Log-Pwr
AvglHold: 10110

Trig: Free Run
1FGoin:Low #Atten: 30 4B
Ref Offset 2.9 dB
10 dB/di Ref 20.00 dBm
Log v
i
Center 2.46200 GHz Span 30.00 MHz,
#Res BW 3.0 kHz #VBW 10 kHz Sweep 3.163 s (1001 pts)
s smarus
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802.11n20 Lowest channel 802.11n20 Middle channel
[ Ferogin Spechram Ansiyae - St 54 [ Voot Spechm Anabae - Swest 54
% (i LIGH % (i on
enter Freq 2.412000000 GHz P ce. Trg:FresRun :::J:: e enter Freq 2.437000000 GHz P ce. Trg:FresRun :::J:: e
IFGainiLow sAuen: 30 B IFGainiLow sanen: 30 B
Ref Offset2.94 4B Ref Offset2.93 dB
o crciv__Ref 20.00 dBm o cerciv__Ref 20.00 dBm
¢ ¢
i i
ICenter 2.41200 GHz Span 30.00 MHz, ICenter 2.43700 GHz Span 30.00 MHz,
#Res BW 3.0 kHz #VBW 10 kHz Sweep 3.163 s (1001 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 3.163 s (1001 pts)
wsa araus wsc araus
802.11n20 Highest channel 802.11n40 Lowest channel
[ Veysight Spectnm Analyes - Swept Sk [ Kt Spectnm Analyes - Swep Sk
AL u AL u
IFGain:Low #Atten: 30 dB IFGain:l ow #Atten: 30 dB
Ref Offset 2.9 dB Ref Offset 2.95 dB
10dB/giv  Ref 20,00 dBm 0B/ Ref 20,00 dBm
Log v Log v
¢
9
" "
Center 2.46200 GHz Span 30.00 MHz, Center 2.42200 GHz Span 60.00 MHz
[#Res BW 3.0 kHz #VBW 10 kHz Sweep 3.163 s (1001 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 6.326 s (1001 pts)
wsa p— o p—
802.11n40 Middle channel 802.11n40 Highest channel
[ Veysight Spectnm Analyes - Swept Sk [ Kt Spectnm Analyes - Swep Sk
% AL u E AL u
enter Freq 2.437000000 GHz by —o. Trig: FresRun ::;IJ:‘I;'11\-D""B“-FWT enter Freq 2.452000000 GHz by —o. Trig: FresRun ::;IJ:‘I;'11\-D""B“-FWT
IFGain:Low #Atten: 30 dB IFGain:l ow #Atten: 30 dB
Ref Offset 2.93 dB Ref Offset 2.92 dB
10aB/giv  Ref 20,00 dBm 0B/ Ref 20,00 dBm
Log v Log v
¢ ¢
" "
Center 243700 GHz Span 60.00 MHz, Center 2.45200 GHz Span 60.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 6.326 5 (1001 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 6.326 s (1001 pts)
wsa p— o p—
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4.6 Band edges

Conducted Emission Method

Test Requirement:

FCC Partl5 C Section 15.247 (d), RSS-247 §5.2.b

Test Method:

KDB 558074 D01 15.247 Meas Guidance v05r02

Limit: In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is operating, the radio frequency power that
is produced by the intentional radiator shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of
the desired power, based on either an RF conducted or a radiated
measurement.

Test setup: Spectrum Analyzer

e o |
"‘"-\ o o
e o |
i oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 3.0 for details

Test mode: Refer to section 2.2 for details
Test results: Pass
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Test plot as follows: (RTL8822CU Module)

Test mode:

| 802.11b

e
Avg Ty Log-Pi
SnGeT Froa ZSTIOM000GHE — T | 1ig v i 080

e Keysight Spectrum Anahyzer - Swept SA
E L z 7 LIGH
Avg Type: Log-Pwr
enter Freq 2.497000000 GHz o Ft —e. Trg: FreeRun fob Mol

10

s sTaTS

IFGainiLow #Atten: 30 dB IFGainiLow #Atten: 30 dB
Ref Offset 2.94 dB Ref Offset 2.9 dB.
0didv__ Ref 20,00 dBm 10 d8/div__ Ref 20,00 dBm
Log T Log T
) &
\ § 3
Ly
Start 2.32700 GHz Start 2.44700 GHz Stop 2.54700 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
{ukAl MOGE TRC] SCL] 2 (kR MODELTRC] SCL A B
AN 1 24130 GHz 0,529 dBi 4N f 2.483 0 GHz 0,610 dBm
2 N 1 24000GHz  52689dBm 2 N f 24836GHz  58.821dBm
3N 1 23000GHz  50E15dBm I N f 25000GHz 58451 dBm
4N 1 23600GHz 50815 dBm 4N f 24848GHz  61615dBm
6 5
L] L]
7 7
8 []
] g
10
1

sTaTS

Lowest channel

Highest channel

‘ Test mode:

802.11g

[ eysight Spectrum nshyees - Swept 54
=, 5 e AIGN
- Avg Type: Log-Pwr
enter Freq 2.377000000 GHz FNOTat o Trig: FreeRun AvgHold: 1001100

[ ¥eysight Spectnum Anoheer - Swep 54
E AL i I aLicn
I Avg Type: Log-Pwr
RSN P IS LN | i Foafin AvglHold: 1001100

Lowest channel

IFGain:Low #Atten: 30 dB IFGain;Low #Atten: 30 dB
Ref Offset 294 dB Ref Offset 28 dB8.
0deidv_ Ref 20.00 dBm 0diidiv__ Ref 20,00 dBm
Log . Log .
(v:
Vs O
4
Start 2.32700 GHz Start 2.44700 GHz Stop 2.54700 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
I I —— : o —— E
4 N 1 2.407 0 GHz -1.372dBm 4 N 2.468 2 GHz -1.709 dBm
2 N 1 2.400 0 GHz -31.985 dBm 2 N 2483 6 GHz -66.099 dBm
3N 23000GH: 67731 dBm FR 25000GH:  68.043.d8m
g N 1 2377 8GHz 64829 dBm ; N T 2485 5 GHz £4416 dBm
(] 6
7 7
8 8
9 9
10 10
1 1M
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| Test mode: | 802.11n20

[ Feywght Spectrum Anshyze - Swept 54 [ Keymgh Spectnam Analyze - Swept 54,
% KL T LIGH E AL I aLicn
Avg Type: Log-Pur Avg Type: Log-Pur
enter Freq 2.377000000 GHz Tt o Trg: FreaRun Am“mgla:m?mn enter Freq 2.497000000 GHz P e Trig: FreeRun Av:mzla:mmun
IFGain:Low #Atten: 30 dB IFGain:l ow #Atten: 30 dB
Ref Offset 2.94 dB Ref Offset 2.9 4B
Ref 20.00 dBm 0 deidiv__Ref 20.00 dBm
- Log v
{
Y k) 1% Y
A i
Start 2.32700 GHz Stop 2.42700 GHz. Start 2.44700 GHz Stop 2.54700 GHz
H#Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
| E | E
2414 § GHz -2.083 dBm 24632 GHr 1,822 dBm
1 24000GHz 31264 dBm 24835GHz  -55.682dBm
1 23800GHz - dBm 25000GHz  -58.482dBm
1 23603GHz 54012 dBm 24934GHz  -63675dBm

Lowest channel Highest channel

| Test mode: | 802.11n40

= oot Speciam Anahs - Swept Sk [ Ko Spectnm hrabe - et S
% i Z i FEE E s r P ; .
p Avg Type: Log-Pwr K fvg Type: Log-Pur
ok ey A )W O Trig: FreeRun vglHald: 1001100 S VS Vi . Trig: FreeRun AvglHold: 1001100

IFGain:Low #Atten: 30 dB IFGaindow #Atten: 30 dB
Ref Offset 2.96 dB Ref Offset 2.92 dB
0deidv_ Ref 20.00 dBm Ref 20.00 dBm
Log v T
¢ ¢
O
& &
Start 2.35200 GHz - ‘Stop 2.45200 GHz Start 2.42200 GHz - Stop 2.52200 GH
#Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts
I A E L sl x ] Y]
24132GHz -6.500 dBm 1 f 2463 2 GHz -5.973 dBm
1 2.400 0 GHz -39.979 dBm 2 N f 2.483 6 GHz -54.749 dBm
1t 2.380 0 GHz -54 757 dBm 3 N f 2500 0 GHz -56.373 dBm
1 2.384 5 GHz -62.046 dBm ; N f 248465 GHz 51,829 dBm
6
7
8
9
10
- 1M
Lowest channel Highest channel
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Test plot as follows: (RTL8731BU Module)

| 802.11b

Test mode:
s |_ T
AL " ALIGN FEECH L 2 " LG
Avg T Log-P: R Avg T Log-P:
enter Freq 2.377000000 GHz o Ft —e. Trg: FreeRun M':‘H::m?m;" enter Freq 2.497000000 GHz o Ft —e. Trg: FreeRun M':‘H::m?m;"
IFGain:Low #Anen: 30 dB IFGain:Low #Anen: 30 dB
Ref Offset 2.94 dB Ref Offset 2.9 dB
0 dBidi Ref 20.00 dBm 10 dBldi Ref 20.00 dBm
Log . 8 Log . 2
- L)) N
Y 4} 4 Yy
Start 2.32700 GHz Stop 2.42700 GHz Start 2.44700 GHz Stop 2.54700 GHz
##Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
| MKk MOOE| TRC] SCL| - | MKkF MODE{ TRC] SCL | I -
9N 1 24115GHz 3.472 dB: 4N f 24810 GHz 3.564 dBm
2N 1 2.400 0 GHz -42.186 dBm 2 N f 24835 GHz -67.101 dBm
3N 1 2.390 0 GHz -52.897 dBm I N f 2.500 0 GHz -56.349 dBm
4 N 1 2389 3GHz -49.723 dBm 4 N f 2487 2 GHz -48.844 dBm
8 6
T 7
8 ]
9 9
10 10
" “ -
Lowest channel Highest channel

| 802.11g

[ ¥eysight Spectnum Anoheer - Swep 54
E AL i I aLicn
I Avg Type: Log-Pwr
RSN P IS LN | i Foafin AvglHold: 1001100

‘ Test mode:

[ eysight Spectrum nshyees - Swept 54
=, 5 e AIGN
- Avg Type: Log-Pwr
enter Freq 2.377000000 GHz FNOTat o Trig: FreeRun AvgHold: 1001100

IFGain:Low #Atten: 30 dB IFGain;Low #Atten: 30 dB
Ref Offset 2.94 dB Ref Offset 2.9 dB.
0deidv_ Ref 20.00 dBm 0deidiv_ Ref 20,00 dBm
Log A Log .
L ]
{F
O v .
b 5 ¥
Start 2.32700 GHz ‘ Stop 2.42700 GHz Start 2.44700 GHz ‘ Stop 2.54700 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
{ Mk Mooe] Thc] ScL] E I I L T I S I A E
4 N 1 24057 GHz 1.979 dBm 4 N f 2.465 8 GHz 1.038 dBm
2 N 1 2.400 0 GHz -28.720 dBm 2 N f 2.483 6 GHz -60.236 dBm
SNt 300 siosraem SNt 0o ssnrsaam
; N 1 2.389 6 GHz -60.963 dBm ; N T 2487 0 GHz -60.171 dBm
(] 6
7 7
8 8
9 9
10 10
1 1M -
Lowest channel Highest channel
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‘ Test mode:

| 802.11n20

[ e Spectrum Ansiyze - Swept S [ Keyioht Spectium Anahzer - Swept A
% (i 7 E L z T
Avg Ty Log-Pi Avg Ty Log-Pi
enter Freq 2.377000000 GHz o Ft —e. Trg: FreeRun M':‘H::m?m;" enter Freq 2.497000000 GHz o Ft —e. Trg: FreeRun M':‘H::m?m;"
IFGainiLow sAuen: 30 B IFGainiLow sAuen: 30 B
Ref Offset 2.94 dB Ref Offset 2.9 dB.
0didv__ Ref 20,00 dBm 10 d8/div__ Ref 20,00 dBm
Log T og T
7
o &
) ¥
Y &
Start 2.32700 GHz Stop 2.42700 GHz! Start 2.44700 GHz Stop 2.54700 GHz
##Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts) #Res BW 100 kHz Sweep 9.600 ms (1001 pts)
{ukAl MOGE TRC] SCL] 2 (kR MODELTRC] SCL B
AN 1 2.407 0 GHz 1.481 dB: 4N i 24857 GHz
2 N 1 24000GHz  27744dBm 2 N f 24836 GHz
3N 1 23900GHz  52835dBm I N f 2500 0 GHz
4N 1 23696GHz 61,001 dBm 4N f 2483 6 GHz
6 5
L] L]
7 7
8 []
] g
10 10
" 1 -
s aus usc aus
Highest channel

Lowest channel

‘ Test mode:

| 802.11n40

Avg Type: Log-Pwr

= [ Keysight Spectnum Analycer - Swept S
AL i
enter Freq 2.472000000 GHz
PHO: Fast

= eysight Spectrum Anshyce - Smept Sh
i 3 124855 P 12,
Avg Type: Log-Pwr ™
Sl LU T . AV Hoig: 160100 - Trig:FresRun AvglHold: 1001100
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Ref Offset 2.95 dB Ref Offset 2.92 dB
0diidv_ Ref 20.00 dBm 0diidiv__ Ref 20,00 dBm
Log v Log v
o
Start 2.35200 GHz Stop 2.45200 GHz: Start 2.42200 GHz Stop 2.52200 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)|
N 24132 GHz -2432 dBm 1 [ 2.463 3 GHz -2.25¢ dBm
2 N 1 24000GHz 34511 dBm 2 N f 24835GHz 60160 dBm
3N 1 23800GHz  53689dBm 3N [ 25000GHz 54676 dBm
LN 1 23896GHz 48124 dBm 4N [ 24845GHz 43889 dBm
6 6
7 7
8 8
9 9
10 10
" 1 g
s araus s araus

Lowest channel
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