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1. Report of Measurements and Examinations

Test
Performed Test Item|Normative References Deviation | Result
Performed
Conducted Emission|FCC CFR Title 47 Part 15 Subpart C: 2016
Yes N/A Pass
Section 15.207
Radiated Emission |FCC CFR Title 47 Part 15 Subpart C: 2016
Yes No Pass
Section 15.209
RF Antenna FCC CFR Title 47 Part 15 Subpart C: 2016
Yes No Pass
Conducted Spurious [Section 15.247(d)
Radiated Emission |FCC CFR Title 47 Part 15 Subpart C: 2016
Yes No Pass
Band Edge 15.247(d)
Operation FCC CFR Title 47 Part 15 Subpart C: 2016
Frequency Range of |15.215(c) Yes No Pass
20dB Bandwidth
Occupied Bandwidth|FCC CFR Title 47 Part 15 Subpart C: 2016
] Yes No Pass
Section 15.247(a)(2)
Output Power FCC CFR Title 47 Part 15 Subpart C: 2016
] Yes No Pass
Section 15.247(b)(3)
Power Spectral FCC CFR Title 47 Part 15 Subpart C: 2016
Yes No Pass
Density Section 15.247(e)
Cerpass Technology Corporation Test Laboratory Issued Date Aug.10, 2017
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2. General Info

2.1 Description of EUT

Product name

WiFi Module

Model No.

TYWES3S

Cerpass Technology Corporation Test Laboratory

Report format Revision 01

Issued Date
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2.2 Description of wireless module

WLAN TYWE3S
802.11b: CCK, DQPSK, DBPSK
Spreading 802.11g: 64 QAM, 16 QAM, QPSK, BPSK

802.11n: BPSK, QPSK,16-QAM, 64-QAM

Frequency Range

802.11b/g/n(20MHz): 2412-2462MHz

Number of Channels

802.11b/g/n (20MHz):11

Data Rate

802.11b: 1, 2, 5.5, 11Mbps
802.119: 6, 9, 12, 18, 24, 36, 48, 54Mbps
802.11n: MCS0~MCS7

Note: For more details, please refer to the EUT User manual.

2.3 Description of Antenna

Antenna Peak Gain
PCB Antenna 3dBi for 2.40~2.50GHz band
O
Cerpass Technology Corporation Test Laboratory Issued Date Aug.10, 2017
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2.4 Carrier Frequency of Channels

802.11b, 802.11g, 802.11n(20MHz)
Channel Frequency(MHz) Channel Frequency(MHz)

01 2412 08 2447

02 2417 09 2452

03 2422 10 2457

04 2427 11 2462

05 2432

06 2437

07 2442

2.5 The Worst Case Configuration

Data rate Configuration:

Modulation Mode

Worst Data Rate

802.11b 1Mbps
802.11g 6Mbps
802.11n(HT20) MCSO0

Note: Power output test was verified over all data rates of each mode, and then choose the

maximum power output for final test of each channel shown as the table.

2.6 EUT Exercise Software

1 | Turn on the power of equipment.

2

Transmit to start continue transmit.

Run ‘SecureCRTPortable’, input RF test command and set the test mode and channel, then press

Cerpass Technology Corporation Test Laboratory
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2.7 Power Parameter Value of the test software

Mode Frequency (MHz) Power Setting
2412 0
802.11b 2437 0
2462 0
2412 0
802.11g 2437 0
2462 0
2412 0
802.11n(20MHz) 2437 0
2462 0
O
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2.8 Duty cycle

Test ltem Duty cycle
Mode Frequency (MHz) Measurement (%)
802.11b 2437 89.6
802.11g 2437 85.6
802.11n(20MHz) 2437 86.1

802.11b (2437MHz)

802.11g (2437MHz)

i
g Tyma: Logebar

ANET GHY
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= =
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2.9 Support equipment

|Product Manufacturer Model No. Serial No. Power Cord
Notebook PC DELL Inspiron 3543 N/A N/A
Connection Diagram
A
EUT Notebook PC

Signal Cable Type

Signal cable Description

A

USB Cable

Shielded

Cerpass Technology Corporation Test Laboratory
Report format Revision 01
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3. General Information of Test Site

3.1 Information of Test Site

Test Site :

Cerpass Technology Corporation Test Laboratory

Address: No.10, Ln. 2, Lianfu St., Luzhu Dist., Taoyuan City 33848,
Taiwan (R.O.C.)

Tel:+886-3-3226-888

Fax:+886-3-3226-881

Address: N0.68-1, Shihbachongsi, Shihding Township,

New Taipei City 223, Taiwan, R.O.C.

Tel: +886-2-2663-8582

FCC Registration Number :

TW1439

IC Registration Number :

4934B-1, 4934E-1, 4934E-2

VCCI

T-2205 for Telecommunication Test

C-4663 for Conducted emission test
R-3428, R-4218 for Radiated emission test
G-812, G-813 for radiated disturbance above 1GHz

Frequency Range
Investigated :

Conducted Emission Test: from 150 kHz to 30 MHz
Radiated Emission Test: from 30 MHz to 18,000 MHz

Test Distance :

The test distance of radiated emission below 1GHz from antenna to EUT
is 3 M.
The test distance of radiated emission above 1GHz from antenna to EUT
is 3 M.

Cerpass Technology Corporation Test Laboratory Issued Date  : Aug.10, 2017
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3.2 Measuring Equipment

Instrument/Ancillary |Manufacturer Model No. Serial No. Callg)arfglon Valid Date.
Test Receiver R&S ESCI 100565 2017.03.26 2018.03.25
AMN R&S ESH2-25 100182 2016.09.06 2017.09.05
Two-Line V-Network R&S ENV216 100325 / /
Pulse Limiter R&S ESH3-Z22 100529 2017.03.26 2018.03.25
Temperal\t;‘;z rH”m'd'ty Zhicheng 7C1-11 CEP-TH-004 | 2017.03.29 |2018.03.28
EZ-EMC Fala Ver CT3A1 N/A N/A N/A
Instrument/Ancillary Manufacturer |Model No. Serial No. g:!{i:ration Valid Date.
EMI Test Receiver R&S ESCI 101183 2017.03.26 | 2018.03.25
Preamplifier songyi EM330 60618 2017.03.26 | 2018.03.25
Preamplifier Agilent 8449B 3008A02342 | 2017.03.26 | 2018.03.25
Bilog Antenna Sunol Science |JB1 A072414-1 2017.04.16 | 2018.04.15
Broad-Band Horn
Schwarzbeck |BBHA9120D 9120D-618 2017.04.16 | 2018.04.15
Antenna
Broad-Band Horn
Schwarzbeck |BBHA9170 9170-347 2017.04.16 | 2018.04.15
Antenna
Preamoplifier COM-POWER [PA-840 711885 2017.03.26 | 2018.03.25
Spectrum Analyzer R&S FSP40 100324 2017.03.26 | 2018.03.25
Spectrum Analyzer KEYSIGHT N9010A MY54200207 | 2017.03.17 | 2018.03.16
Temperature/ Humidity
Zhicheng ZC1-11 CEP-TH-002 | 2017.03.29 | 2018.03.28
Meter
EZ-EMC Fala Ver CT3A1 N/A N/A N/A
Cerpass Technology Corporation Test Laboratory Issued Date Aug.10, 2017
Report format Revision 01 Page No. 13 of 75
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3.3 Measurement Uncertainty

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the
emissions test results be included in the report. The measurement uncertainties given below are based

on a 95% confidence level (based on a coverage factor (k=2).

Measurement Iltem Measurement Frequency Polarization Uncertainty

Conducted Emission 9 kHz ~ 30 MHz Line / Neutral 1+2.9076 dB

Radiated Emission 9 kHz ~ 40,000 MHz Vertical / Horizontal 10.948 dB

Spurious Emission +

(Conducted) ) ) 4.011dB

Maximum Peak and

- - +

Average Output Power %0.322 dB

Power Spectral Density - - 10.322 dB

Bandwidth - - 74.224Hz
Cerpass Technology Corporation Test Laboratory Issued Date Aug.10, 2017
Report format Revision 01 Page No. 14 of 75
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4. AC Conducted Emission Measurement

4.1 Test Limit

Conducted Emissions were measured from 150 kHz to 30 MHz with a bandwidth of 9 KHz on the 120 VAC
power and return leads of the EUT according to the methods defined in ANSI C63.10-2013 Section 6.2. The
EUT was placed on a nonmetallic stand in a shielded room 0.8 meters above the ground plane as shown in
section 6.2.2.The interface cables and equipment positioning were varied within limits of reasonable

applications to determine the position produced maximum conducted emissions.

FCC Part 15 Subpart C Paragraph 15.207 Limits
Frequency (MHz) Quasi Peak (dB p V) Average (dB y V)
0.15-0.5 66-56* 56-46*
0.5-5.0 56 46
5.0 — 30.0 60 50

*Decreases with the logarithm of the frequency.

4.2 Test Standard

Tested according to ANSI C63.10: 2013 Section 6.2 for compliance to FCC 47CFR 15.247 Part15.207 (a)
requirements.

4.3 Test Procedures

The EUT was placed on a platform of nominal size, 1 m by 1.5 m, raised 80 cm above the conducting
ground plane. The vertical conducting plane was located 40 cm to the rear of the EUT. All other surfaces of
EUT were at least 80 cm from any other grounded conducting surface. The EUT and simulators are
connected to the main power through a line impedance stabilization network (LISN). The LISN provides a 50
ohm /50uH coupling impedance for the measuring equipment. The peripheral devices are also connected to
the main power through a LISN. (Please refer to the block diagram of the test setup and photographs) Each
current-carrying conductor of the EUT power cord, except the ground (safety) conductor, was individually
connected through a LISN to the input power source.

The excess length of the power cord between the EUT and the LISN receptacle were folded back and forth
at the center of the lead to form a bundle not exceeding 40 cm in length.

Conducted emissions were investigated over the frequency range from 0.15MHz to 30MHz using a receiver
bandwidth of 9 kHz.

O
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4.4 Test Setup Layout
O
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4.5 Test Result

Test Mode : Mode 1: Normal Operation with WIFI on

AC Power : AC 120V/60Hz Phase: LINE
Temperature : 26°C Humidity: 60%
Pressure(mbar) : 1002 Date: 2017/08/08

1000 dBuV

3 FCC_ClazsB_UF
R |
e,

50 : JI"*-.H'_“
"“““H,- |
vmww | ﬂnﬁm*‘rjw.vM| .,,,'.wnf ‘ﬁwﬁ
"F'IIH'1.1'ﬁ+ ﬁ%,ﬁi‘l"mw My 1( "
nn
0140 LIS [MHz] 2 EILRILI)
o Frequency Factor Reading Level Limit Margin S
(MHz) (dB) (dBuV) (dBuV) (dBuV) (dB)
1 0.1500 10.13 45.89 56.02 65.99 -9.97 QP
2 0.1500 10.13 23.20 33.33 55.99 -22.66 AVG
3 4.0660 10.20 20.44 30.64 56.00 -25.36 QP
4 4.0660 10.20 15.83 26.03 46.00 -19.97 AVG
5 5.3940 10.24 13.38 23.62 60.00 -36.38 QP
6 5.3940 10.24 8.83 19.07 50.00 -30.93 AVG
7 6.5300 10.26 11.59 21.85 60.00 -38.15 QP
8 6.5300 10.26 6.89 17.15 50.00 -32.85 AVG
9 19.6500 10.35 19.40 29.75 60.00 -30.25 QP
10 19.6500 10.35 10.95 21.30 50.00 -28.70 AVG
11 24.3620 10.41 15.24 25.65 60.00 -34.35 QP
12 24.3620 10.41 9.48 19.89 50.00 -30.11 AVG
Note: Measurement Level = Reading Level + Correct Factor
o
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Test Mode : Mode 1: Normal Operation with WIFI on
AC Power : AC 120V/60Hz Phase : NEUTRAL
Temperature : 26°C Humidity : 60%
Pressure(mbar) : 1002 Date: 2017/08/08

10000 dBuV

R FCC_ClagzB_OF
1% I

=] e

pT
“r-%%
Wﬁ--. ﬁ,:
", o, A
“+"q'||1'|r lﬁl m MII""PW"H##I‘# r“'-"l' 1|l
"1“!#9:-.!'“” bty
nm
0150 Ui [MHz] ] LRI
Frequency Factor Reading Level Limit Margin
No. Detector
(MHz) (dB) (dBuV) (dBuV) (dBuV) (dB)

1 0.1500 10.13 45.90 56.03 65.99 -9.96 QP

2 0.1500 10.13 2417 34.30 55.99 -21.69 AVG

3 0.1860 10.13 40.35 50.48 64.21 -13.73 QP

4 0.1860 10.13 14.68 24 .81 54.21 -29.40 AVG

5 0.2180 10.13 37.08 47.21 62.89 -15.68 QP

6 0.2180 10.13 13.28 23.41 52.89 -29.48 AVG

7 3.6540 10.21 20.54 30.75 56.00 -25.25 QP

8 3.6540 10.21 15.55 25.76 46.00 -20.24 AVG

9 4.4100 10.24 18.42 28.66 56.00 -27.34 QP

10 4.4100 10.24 13.81 24.05 46.00 -21.95 AVG

1" 20.8140 10.43 16.78 27.21 60.00 -32.79 QP

12 20.8140 10.43 10.13 20.56 50.00 -29.44 AVG

Note: Measurement Level = Reading Level + Correct Factor
O
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5. Radiated Emission Measurement

5.1 Test Limit

In any 100kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall
be at least 20dB below that in the 100kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement. If the transmitter
measurement is based on the maximum conducted output power, the attenuation required under this
paragraph shall be 30dB instead of 20dB. In addition, radiated emissions which fall in section 15.205(a) the
restricted bands must also comply with the radiated emission limit specified in section 15.209(a).

FCC Part 15 Subpart C Paragraph 15.209
FREQUENCIES FIELD STRENGTH MEASUREMENT DISTANCE
(MHz) (micro volts/meter) (meters)
0.009~0.490 2400/F (kHz) 300
0.490~1.705 24000/F (kHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

Note 1: The lower limit shall apply at the transition frequency.

Note 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.

Note 3: E field strength (dBuV/m) = 20 log E field strength (uV/m)

Note 4: **Except as provided in paragraph (g), fundamental emissions from intentional radiators operating
under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or
470-806 MHz. However, operation within these frequency bands is permltted under other sections of this
part, e.g., §§15.231 and 15.241.

5.2 Test Standard

KDB 558074 D01v04 - Section 12.2.3 (quasi-peak measurements)
KDB 558074 D01v04 - Section 12.2.4 (peak power measurements)
KDB 558074 D01v04- Section 12.2.5 (average power measurements)

Cerpass Technology Corporation Test Laboratory Issued Date  : Aug.10, 2017
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5.3 Test Procedures

Quasi-Peak Field Strength Measurements:

The specifications for measurements using the CISPR quasi-peak detector can be found in Publication 16 of
the International Special Committee on Radio Frequency Interference (CISPR) of the International
Electrotechnical Commission.

As an alternative to CISPR quasi-peak measurement, compliance can be demonstrated to the applicable
emission limits using a peak detector.

Peak Field Strength Measurements:

Analyzer center frequen was set to the frequency of the radiated spurious emission of interest

RBW=As specified in Table 1

VBW=3xRBW

Detector=Peak

Trace mode=Max hold

Sweep time=Auto couple

o g k~whd =

Allow the trace to stabilize

Table 1-RBW as a function of frequency

Frequency RBW

9 ~ 150kHz 200 ~ 300Hz
0.15 ~ 30MHz 9 ~ 10kHz

30 ~ 1000MHz 100 ~ 120kHz
> 1000MHz 1MHz

AVE Field Strength Measurements:

Analyzer center frequen was set to the frequency of the radiated spurious emission of interest
RBW= 1MHz

VBW21/T

Detector=Peak

Trace mode=Max hold

Sweep time=Auto couple

L e

Allow max hold to run for at least 50 times(1/duty cycle) trace

Do as an alternative, the instrument may be set to linear detector mode. Ensure that video filtering is applied
in linear voltage domain (rather than in a log or dB domain). Some instruments require linear display mode in
order to accomplish this. Others have a setting for Average-VBW Type, which can be set to “Voltage”

regardless of the display mode
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5.4 Test Setup Layout

9kHz~30MHz Test Setup

EUT

08 m

{Turntable)

4

30MHz~1GHz Test Setup

EUT

1~4m

{Antenna Tower)
Antenna

{Tur'r;;able]

Jm
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1GHz~18GHz Test Setup
......................... N
1~4m | {Antenna Tower)
EUT l ﬁ.n!e!'lha
T [ 1 d
1.5m " Iim — '
{Turntable) .
Test Receiver @ SR, Amplificr
Ll
— |_
| |
18GHz~40GHz Test Setup
(Antenna Tower)
Antenna Spectrum Analyzer
EUT | -
[:ﬁ — ITI|:I|I [L= -=mq-
3 * e
- .
1.5 m Tm L === —

(Turntable) i =i |
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5.5 Test Result

Limit: FCC_Part15.209_RE(3m) Margin: 0
Probe: CBL6112D (30-1000MHz) Polarity: Horizontal
EUT: WiFi Module Power: AC 120V/60Hz
Note: Mode1: Transmit at channel 2437MHz by 802.11b

80.0 dBuV/m

FCC Class B 3M Radiation
Margin -6 dB
B — 3 5
4u_|—’]_| : 3 . ;
0.0
30.000 127.00 224.00 321.00 418.00 515.00 £12.00 709.00 806.00 1000.00 MHz
. Frequency Factor Reading Level Limit Margin St
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)

1 191.9900 -12.52 48.64 36.12 43.50 -7.38 QP

2 240.4900 -11.88 46.20 34.32 46.00 -11.68 QP

3 320.0299 -6.24 48.32 42.08 46.00 -3.92 QP

4 431.5799 -4.51 41.14 36.63 46.00 -9.37 QP

5 480.0799 -6.19 45.34 39.15 46.00 -6.85 QP

6 576.1100 -2.73 38.08 35.35 46.00 -10.65 QP
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor(dB).
Factor (dB)=Cable Loss(dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain(dB)
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Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: CBL6112D (30-1000MHz)

Polarity: Vertical

EUT: WiFi Module

Power: AC 120V/60Hz

Note: Mode1: Transmit at channel 2437MHz by 802.11b

B0.0  dBuV/m
FCC Clazz B 2M Radiation
Margn -6 dB
]
40 _J—I T g
N
0.0
30,000 127.00 224.00 321.00 418.00 515.00 E12.00 709.00 806_00 1000.00 MHz

. Frequency Factor Reading Level Limit Margin e

0. et.

(MHZz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)

1 191.9900 -12.52 43.74 31.22 43.50 -12.28 QP

2 320.0299 -6.24 41.31 35.07 46.00 -10.93 QP

3 432.5500 -4.61 39.47 34.86 46.00 -11.14 QP

4 480.0799 -6.19 41.33 35.14 46.00 -10.86 QP

5 750.7100 1.37 41.48 42.85 46.00 -3.15 QP

6 844.7999 1.56 38.58 40.14 46.00 -5.86 QP
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor(dB).
Factor (dB)=Cable Loss(dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain(dB)
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Radiated Emission above 1GHz:
Mode1: Transmit by 802.11b

CH Antenna | Frequency | Reading |Factor| Measure Limit Margin | Detector
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuV/m) (dBuV/m)
H 4824.00 48.47 3.32 51.79 54(note3) -2.21 PK
] H 7236.00 37.62 8.22 45.84 54(note3) -8.16 PK
\Y 4824.00 47.06 3.32 50.38 54(note3) -3.62 PK
\Y, 7236.00 37.87 8.22 46.09 54(note3) -7.91 PK
H 4874.00 50.05 3.42 53.47 54(note3) -0.53 PK
H 7311.00 37.98 8.27 46.25 54(note3) -7.75 PK
° \Y 4874.00 48.59 3.42 52.01 54(note3) -1.99 PK
\Y 7311.00 38.15 8.27 46.42 54(note3) -7.58 PK
H 4924.00 48.76 3.52 52.28 54(note3) -1.72 PK
1 H 7386.00 37.58 8.32 45.90 54(note3) -8.10 PK
\Y, 4924.00 46.84 3.52 50.36 54(note3) -3.64 PK
\Y, 7386.00 37.83 8.32 46.15 54(note3) -7.85 PK

Note: 1. Measure Level = Reading Level + Factor.

2. The test trace is same as the ambient noise (the test frequency range: 9kHz~30MHz, 18 GHz~25GHz),
therefore no data appear in the report.

3. This limit applies for using average detector, if the test result on peak is lower than average limit, then

average measurement needn’t be performed.

O
Cerpass Technology Corporation Test Laboratory Issued Date  : Aug.10, 2017

Report format Revision 01 Page No. : 250f75



a7y

2.

CERPASS TECHNOLOGY CORPORATION TEST LABORATORY

Report No.: TEFI1708004

ModeZ2: Transmit by 802.11g

CH Reading Measure
Antenna Frequency Level Factor Level Himit Margin Detector
(MHz) (dB) (dBuV/m) (dB)
(dBuV/m) (dBuV/m)
H 4824.00 48.95 3.32 52.27 54(note3) -1.73 PK
] H 7236.00 37.78 8.22 46.00 54(note3) -8.00 PK
\Y 4824.00 47.38 3.32 50.70 54(note3) -3.30 PK
\Y 7236.00 37.88 8.22 46.10 54(note3) -7.90 PK
H 4874.00 48.15 3.42 51.57 54(note3) -2.43 PK
H 7311.00 37.84 8.27 46.11 54(note3) -7.89 PK
° \Y 4874.00 47.00 3.42 50.42 54(note3) -3.58 PK
V 7311.00 37.55 8.27 45.82 54(note3) -8.18 PK
H 4924.00 48.93 3.52 52.45 54(note3) -1.55 PK
1 H 7386.00 37.74 8.32 46.06 54(note3) -7.94 PK
\Y 4924.00 46.76 3.52 50.28 54(note3) -3.72 PK
\Y 7386.00 37.75 8.32 46.07 54(note3) -7.93 PK

Note: 1. Measure Level = Reading Level + Factor.
2. The test trace is same as the ambient noise (the test frequency range: 9kHz~30MHz, 18 GHz~25GHz),

therefore no data appear in the report.

3. This limit applies for using average detector, if the test result on peak is lower than average limit, then

average measurement needn’t be performed.
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Mode3: Transmit by 802.11n(20MHz)

CH Antenna | Frequency | Reading |Factor| Measure Limit Margin | Detector
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuV/m) (dBuV/m)
H 4824.00 49.04 3.32 52.36 54(note3) -1.64 PK
] H 7236.00 37.48 8.22 45.70 54(note3) -8.30 PK
\Y 4824.00 47.12 3.32 50.44 54(note3) -3.56 PK
\Y, 7236.00 38.00 8.22 46.22 54(note3) -7.78 PK
H 4874.00 48.50 3.42 51.92 54(note3) -2.08 PK
5 H 7311.00 37.60 8.27 45.87 54(note3) -8.13 PK
\Y 4874.00 46.68 3.42 50.10 54(note3) -3.90 PK
\Y 7311.00 37.88 8.27 46.15 54(note3) -7.85 PK
H 4924.00 48.63 3.52 52.15 54(note3) -1.85 PK
1 H 7386.00 37.40 8.32 45.72 54(note3) -8.28 PK
\Y, 4924.00 46.66 3.52 50.18 54(note3) -3.82 PK
\Y, 7386.00 37.58 8.32 45.90 54(note3) -8.10 PK

Note: 1. Measure Level = Reading Level + Factor.

2. The test trace is same as the ambient noise (the test frequency range: 9kHz~30MHz, 18 GHz~25GHz),

therefore no data appear in the report.

3. This limit applies for using average detector, if the test result on peak is lower than average limit, then

average measurement needn’t be performed.
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The worst case of Radiated Emission 1~18GHz:

Site: AC102 Time: 2017/08/07
Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: N/A Polarity: Horizontal
EUT: WiFi Module Power: AC 120V/60Hz
Note: Mode: Transmit 802.11b at 2437MHz

100.0  dBu¥/m

FCC Class B Above 1G 3M Radiation PK

1 FCC Class B Above 1G 3M Radiation AY

T B

50

ll:]um].uuu 2700.00  4400.00 6100.00  7800.00  9500.00  11200.00 12900.00 14600.00 18000.00 MHz
No. Frequency Reading Factor Level Limit Margin Det.
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 4874.00 50.05 3.42 53.47 54(note3) -0.53 peak
2 7311.00 37.98 8.27 46.25 54(note3) -71.75 peak
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or AVG measurements
as necessary.

2. Measurement Level = Reading Level + Correct Factor

3. The test trace is same as the ambient noise (the test frequency range: 9kHz~30MHz, 18GHz~40GHz),

therefore no data appear in the report.
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Site: AC102 Time: 2017/08/07
Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: N/A Polarity: Vertical

EUT: WiFi Module Power: AC 120V/60Hz

Note: Mode: Transmit 802.11b at 2437MHz

100.0  dBu¥/m

FCC Class B Above 1G 3M Radiation PK

FCC Class B Above 1G 3M Radiation AY

ok

50 2

N S

0.0
1000.000 2700.00  4400.00 6100.00  7800.00  9500.00  11200.00 12900.00 14600.00 18000.00 MHz
No. Frequency Reading Factor Level Limit Margin Det.
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 4874.00 48.59 3.42 52.01 54(note3) -1.99 peak
2 7311.00 38.15 8.27 46.42 54(note3) -7.58 peak
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or AVG measurements
as necessary.

2. Measurement Level = Reading Level + Correct Factor

3. The test trace is same as the ambient noise (the test frequency range: 9kHz~30MHz, 18GHz~40GHz),

therefore no data appear in the report.
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6. 6dB Bandwidth Measurement

6.1 Test Limit
According to FCC part15.247 - Section (a)(2), the minimum 6dB bandwidth shall be at least 500 kHz.

6.2 Test Standard
KDB 558074 D01v04— Section 8.2 Option 2

6.3 Test Procedures

1. Set RBW=100KHz
VBW=3xRBW
Detector=Peak

Trace mode=Max hold
Sweep time=Auto couple

Allow the trace to stabilize

No o s~ DN

The Spectrum’s automatic bandwidth measurement capability was used to perform the 6dB bandwidth
measurement. The “X” dB bandwidth parameter was set to X = 6. The bandwidth measurement was not

influenced by any intermediate power nulls in the fundamental emission.

6.4 Test Setup Layout

Spectrum Analyzer

z i ‘ K : : - attenuatar
| E : EUT

TR LRt L]

saonasE
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6.5 Test Result

Test Item Occupied Bandwidth
Test Mode Mode 1: Transmit by 802.11b
Channel No. Frequency(MHz) 6dB Bandwidth(MHz) 99% Bandwidth(MHz)
1 2412 8.402 11.413
6 2437 8.404 11.330
11 2462 8.340 11.237

Channel 1 (2412MHZz)

Channel 6 (2437MHZz)

11.413 MHz
Trem=mil Fray Enor

= ol Dandwidth BHAN? MHx

Total Pawes

~3M.713 RHe

FNEAY 0 KL

4.8 dBm

DEW Foser HLa0 %

-8.00 di5

11.330 MHz
2506 WHr
BALA Wb

Trem=mil Fray Enor
= dll Dandwidth

FNEAY 0 KL

Tedtal Pawe 258 dBm

DEW Foser HLa0 %
= dil -8.00 di5

Channel 11 (2462MHz)

=
=T

Canier Fran 2 A NI GHx

O

11.237 MHz

-3 AR RHr

Tramumil Frag Erar

& d0 Dandwidth B340 MHz

i
Cmp Py EHDEN G

M Trig: Fuss Egrmd
wani ¥

Tostal Powe

Pl lat b
TR
s Dt BT

FWEW 300 kD

254 dBm

OE® Fower a0t

-4.40 4B
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Test Item Occupied Bandwidth
Test Mode Mode 2: Transmit by 802.11g
Channel No. Frequency(MHz) 6dB Bandwidth(MHz) 99% Bandwidth(MHz)
1 2412 16.46 16.470
6 2437 16.46 16.473
11 2462 16.46 16.470

Channel 1 (2412MHZz)

Channel 6 (2437MHZz)

—
Ty T )

Canier Frag 2 413000000 GHx

Cener 3410 Gt
i 100 kHE
Coupied Bandwidth
16.470 MHz
~11.307 RHe
18,46 MHz

Trem=mil Frayg Enor
= dll Dandwidth

FNEAY 0 KFE

Tedal Pawis i

DEW Foser Han s
= di 400 d5

—
Ty T )

Canier Frag 2 A% D0 GHx

Cenoer BT Gt
i 100 kHE
Coupied Bandwidth
16.473 MHz
~T0LTET hHr
18,46 MHz

Trem=mil Frayg Enor
= dll Dandwidth

FNEAY 0 KFE

Tistal Pawis FoE

DEW Foser Han s
= di 400 d5

Moupked Bandwidih

16.470 MHz
0083 e
1445 MHz

Tramzmil Fray Enar
& 0 Dandmidth

208 dBin

OEW Fower
= do -4.40 4B

Aot
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Test Item Occupied Bandwidth
Test Mode Mode 3: Transmit by 802.11n(20MHz)
Channel No. Frequency(MHz) 6dB Bandwidth(MHz) 99% Bandwidth(MHz)
1 2412 17.72 17.687
6 2437 17.73 17.693
11 2462 17.72 17.693

Channel 1 (2412MHZz)

Channel 6 (2437MHZz)

Trem=mil Fray Enor
= dll Dandwidth

HLa0 %
-8.00 di5

Coupied Bandwidth

17.693 MHz
- 043 b
17,73 MHz

Trem=mil Fray Enor
= dll Dandwidth

HLa0 %
-8.00 di5

Channel 11 (2462MHz)

jedd Bandwidth
17.693 MHz

Tramsmil Frag Emor -HBEL hHx

& d0 Dandwidth 17,72 MHz

Tostal Powe

Piaa et b

19.4 dBm

OE® Fower a0t

-4.40 4B
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7. Output Power Measurement

7.1 Test Limit

According to FCC part15.247 (b) (3), for systems using digital modulation in the 902-928 MHz, 2400-2483.5
MHz, and 5725-5850MHz bands: 1 Watt. As an alternative to a peak power measurement, compliance with
the one Watt limit can be based on a measurement of the maximum conducted output power. Maximum
Conducted Output Power is defined as the total transmit power delivered to all antennas and antenna
elements averaged across all symbols in the signaling alphabet when the transmitter is operating at its
maximum power control level. Power must be summed across all antennas and antenna elements. The
average must not include any time intervals during which the transmitter is off or is transmitting at a reduced
power level. If multiple modes of operation are possible (e.g., alternative modulation methods), the
maximum conducted output power is the highest total transmit power occurring in any mode.

Per RSS247 Issue 2 Section 5.4(d), for DTSs employing digital modulation techniques operating in the
bands 902-928 MHz and 2400-2483.5 MHz, the maximum peak conducted output power shall not exceed
1W.

7.2 Test Standard

KDB 558074 D01v04 - Section 9.1.2 PKPM1 Peak Power Method (for signals with BW <50MHz)

7.3 Test Procedures

Out power measurements were performed only when the EUT was transmitting at its maximum power
control level using a broadband power meter with a pulse sensor. The pulse sensor employs a VBW =

50MHz so this method was only used for signals whose DTS bandwidth was less than or equal to 50MHz.

7.4 Test Setup Layout

P C

Puower Sensor

ATan el EUT
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7.5 Test Result

For Peak Power :

Test Mode Channel No. Frequency Peak Output Power (dBm) Limit (dBm) | Result
(MHz)

1 2412 22.09 30. Pass

802.11b 6 2437 21.72 30 Pass

11 2462 21.29 30. Pass

1 2412 22.22 30 Pass

802.11g 6 2437 22.34 30. Pass

11 2462 22.24 30 Pass

1 2412 21.27 30. Pass

802.11n(20MHz) 6 2437 21.34 30 Pass
11 2462 21.11 30. Pass

For Average Power :
Test Mode Channel No. Frequency | Average Output Power (dBm) | Limit (dBm) | Result
(MHz)

1 2412 15.44 30. Pass

802.11b 6 2437 15.31 30 Pass

11 2462 15.05 30. Pass

1 2412 10.41 30 Pass

802.11g 6 2437 10.50 30. Pass

11 2462 10.49 30 Pass

1 2412 8.77 30. Pass

802.11n(20MHz) 6 2437 8.85 30 Pass
11 2462 8.81 30. Pass
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8. Power Spectral Density Measurement

8.1 Test Limit

According to FCC part15.247 - Section (e), 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. This power spectral density shall be determined in
accordance with the provisions of paragraph (b) of this section. The same method of determining the

conducted output power shall be used to determine the power spectral density.

8.2 Test Standard
KDB 558074 D01v04- Section 10.2 Method PKPSD

8.3 Test Procedures

1. Set RBW=3kHz

Set RBW=10kHz

Span = 1.5 times the DTS channel bandwidth
Detector=Peak

Trace mode=Max hold

Sweep time=Auto couple

Allow the trace to stabilize

® N o g ks~ weDd

Analyzer was set to the center frequency of the DTS channel under investigation.

8.4 Test Setup Layout

Spectrum Analyzer

7. 1
»
"

5

",

| FaDnan d

attenuatar EUT

1
L]
"
]
:
Ill .
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8.5 Test Result

Power Spectral Density Limit
Test Mode |Channel No.| Frequency(MHz) (dBm/3kH2) (dBm/3kH2) Result
1 2412 -6.490 8 Pass
802.11b 6 2437 -6.431 8 Pass
11 2462 -6.375 8 Pass
1 2412 -11.172 8 Pass
802.11g 6 2437 -12.529 8 Pass
11 2462 -12.493 8 Pass
1 2412 -14.226 8 Pass
802.11n(20M 5 437 14.046 8 Pass
z) 11 2462 -14.045 8 Pass
°
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Test Item Power Spectral Density
Test Mode Mode 1: Transmit by 802.11b
Channel 1 (2412MHz) Channel 6 (2437MHZz)

i
v Log P [= - iy
Sy _—— walun P

i
Egh Ty
iy mpidvis

ERET 347200 GHE B 000 MHL CERET L4000 GHE B 000 MHL
S DWW LD ki AW 1D R Gweap 1181 x (B piu|) S DY LD ki AW 1D R Gweap 1181 x (B piu|)

e 3000 MHE|
FERW 1D ke Gwaap 1141 & [BIA zin)
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Test ltem

Power Spectral Density

Test Mode

Mode 2: Transmit by 802.11g

Channel 1 (2412MHz) Channel 6 (2437MHZz)

CeRlET 241200 GHE
2an BAY LT kb

i
v Log P [= - iy
Sy _—— walun P

i
Ty
mpd i

(71
b

1

B 00 MHL CERET L4000 GHE B 000 MHL
AW 1D R Gweap 1181 x [HHA piu|) S DY LD ki FEIW 1D R Gweap 1181 x (B piu|)

Channel 11 (2462MHz)

e 3000 MHE|
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Test Item Power Spectral Density

Test Mode Mode 3: Transmit by 802.11n(20MHz)

Channel 1 (2412MHz)

Channel 6 (2437MHZz)

i
v Log P
L

(71
b
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9. Conducted Band Edge and Out-of-Band Emissions Measurement

9.1 Test Limit

According to FCC part 15.247(d) , in any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated 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, provided the transmitter demonstrates compliance with the peak conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power limits. If
the transmitter complies with the conducted power limits based on the use of RMS averaging over a time
interval, the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below
the general limits specified in Section 15.209(a) of FCC part 15 is not required.

9.2 Test Standard

KDB 558074 D01v04 - Section 11.2 & Section 11.3
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9.3 Test Procedures

Reference level measurement:

Set the RBW = 100 kHz

Set the VBW = 3 x RBW

Set the span to = 1.5 times the DTS bandwidth
Detector = peak

Trace mode = max hold

Sweep time = auto couple

Allow trace to fully stabilize

© N o o bk w2

Set instrument center frequency to DTS channel center frequency
Emission level measurement:

RBW = 100kHz

VBW = 300kHz

Detector = Peak

Trace mode = max hold

Sweep time = auto couple

The trace was allowed to stabilize

N o g bk w2

Set the center frequency and span to encompass frequency range to be measured

9.4 Test Setup Layout

Spectrum Analyzer

i
aaenase

- Aftenuator EUT
[MEAER LT B = F BgER
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9.5 Test Result

Test Mode Channel No. Frequency (MHz) Limit Result
1 2412 20dBc Pass
802.11b 6 2437 20dBc Pass
11 2462 20dBc Pass
1 2412 20dBc Pass
802.11g 6 2437 20dBc Pass
11 2462 20dBc Pass
1 2412 20dBc Pass
802.11n(20MHz) 6 2437 20dBc Pass
11 2462 20dBc Pass
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Test Item : |Conducted Band Edge and Out-of-Band Emissions
Test Mode . [Mode 1: Transmit by 802.11b

Mode 1: Transmit by 802.11b (2412MHz)
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Mode 1: Transmit by 802.11b (2437MHz)
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Test Item . [Band-edge Compliance & Conducted Spurious Emissions
Test Mode . [Mode 2: Transmit by 802.11g

Mode 2: Transmit by 802.11g (2412MHz)
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Mode 2: Transmit by 802.11g (2437MHz)
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Test Item . [Band-edge Compliance & Conducted Spurious Emissions
Test Mode : [Mode 3: Transmit by 802.11n(20MHz)

Mode 3: Transmit by 802.11n(20MHz) (2412MHz)
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Mode 3: Transmit by 802.11n(20MHz) (2437MHz)
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10. Radiated Emission Band Edge Measurement

10.1 Test Limit

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a) of FCC part 15, must

also comply with the radiated emission limits specified in Section 15.209(a) of FCC part 15.

10.2Test Standard
ANSI C63.10-2013 Section 6.10.5

10.3 Test Procedure

Peak Field Strength Measurements:

Analyzer center frequen was set to the frequency of the radiated spurious emission of interest

7. RBW=As specified in Table 1
8. VBW=3xRBW

9. Detector=Peak

10. Trace mode=Max hold

11. Sweep time=Auto couple

12. Allow the trace to stabilize

Table 1-RBW as a function of frequency

Frequency RBW

9 ~ 150kHz 200 ~ 300Hz
0.15 ~ 30MHz 9 ~ 10kHz

30 ~ 1000MHz 100 ~ 120kHz
> 1000MHz 1MHz
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AVE Field Strength Measurements:

Analyzer center frequen was set to the frequency of the radiated spurious emission of interest

7. RBW=1MHz

8. VBW=21/T

9. Detector=Peak

10. Trace mode=Max hold

11. Sweep time=Auto couple

12. Allow max hold to run for at least 50 times(1/duty cycle) trace

Do as an alternative, the instrument may be set to linear detector mode. Ensure that video filtering is applied
in linear voltage domain (rather than in a log or dB domain). Some instruments require linear display mode in
order to accomplish this. Others have a setting for Average-VBW Type, which can be set to “Voltage”

regardless of the display mode

10.4 Test Setup Layout

i~ {Antenna Tower)
Antenna
EUT l -
e ) w
1.5m " o :
{Turntable)
Test Receiver | [ o “mPifier
[ + M
r_ —
| |
I
J
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10.5 Test Result

Site: AC102

Time: 2017/08/07 - 09:42

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Horizontal

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11b at 2412MHz

120
E 820
e
dl
g 7
g
30
50
40
30
20
2310 3315 2330 2335 2330 3335 3340 2345 3350 2355 3360 2365 2370 2375 2380 3385 2300 3305 2400 2405 2410 2415 2422
Erequench(ie)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2383.472 54.332 56.598 -19.668 74.000 -2.266 PK
2 2390.000 52.916 55.157 -21.084 74.000 -2.241 PK
3 * 2411.136 107.485 109.647 N/A N/A -2.162 PK
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
®
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Site: AC102

Time: 2017/08/07 - 09:52

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Horizontal

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11b at 2412MHz

120
3
A0
il
J
g w /
3
2 70 /
i / |
60
Ly W
50
i 5 j\—I\H
ok i er?
T | ———— Wi it et
30
20
2310 3315 2320 2335 2330 3335 3340 2345 3350 2355 3360 2365 2370 2375 2380 3385 2300 3305 2400 2405 2410 2415 3422
frequency(Mis)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2386.384 41.998 44.253 -12.002 54.000 -2.255 AV
2 2390.000 41.458 43.699 -12.542 54.000 -2.241 AV
3 * 2411.584 99.824 101.985 N/A N/A -2.161 AV
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: AC102

Time: 2017/08/07 - 09:53

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Vertical

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11b at 2412MHz

120
3
__,_,r"ﬁ""_
i
i
/
£ / H
=
s T III:"I !
£ At
j 60 “t' H._r...-"r %
50 B L L e et S o ko z
a0
30
20
2310 3315 2330 2335 2330 3335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 3300 2205 2400 2405 2410 2415 2422
Freguency(Mtz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuVim) (dBuV) (dB) (dBuVim) (dB)
1 2389.632 53.398 55.640 -20.602 74.000 -2.242 PK
2 2390.000 51.638 53.879 -22.362 74.000 -2.241 PK
3 * 2411.248 103.099 105.261 N/A N/A -2.162 PK
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: AC102

Time: 2017/08/07 - 09:59

Limit: FCC_Part15.209_RE(3m) Margin: O

Probe: N/A Polarity: Vertical

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11b at 2412MHz

120
z
i
T 80 \
B )
g 70 w
i !
ﬁo {
) 4
50 2
L Jﬂ;fﬂ/
4‘:? - B e o TR o — —
20
20
3310 2315 2330 2335 2330 3335 3340 2345 3350 2355 2360 2365 2370 2375 2380 2385 2300 3305 2400 2405 2410 2415 2423
frequency(Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2390.000 40.249 42.490 -13.751 54.000 -2.241 AV
2 * 2411.472 95.668 97.829 N/A N/A -2.161 AV
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
O
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Site: AC102

Time: 2017/08/07 - 09:59

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Vertical

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11b at 2462MHz

120
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/ =TT !
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3453 2455 24575 2460 24625 2465 J467.5 2470 24725 2475 2477.5 2480 34825 485 2487.5 2400 24025 2405 24975 2500
freguencyiMHE) -
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2461.072 102.992 104.967 N/A N/A -1.975 PK
2 2483.500 51.645 53.537 -22.355 74.000 -1.892 PK
3 2483.824 53.634 55.525 -20.366 74.000 -1.891 PK
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: AC102

Time: 2017/08/07 - 10:04

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Vertical

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11b at 2462MHz

120
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3452 2455 24575 2460 24625 2465 24675 2470 24725 2475 2477.5 2480 24835 435 4375 2400 24025 2495 24975 2500
Frequency(Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2461.504 95.240 97.214 N/A N/A -1.974 AV
2 2483.500 40.461 42.353 -13.539 54.000 -1.892 AV
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: AC102

Time: 2017/08/07 - 10:04

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Horizontal

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11b at 2462MHz

120
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Freguency(Mbz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuVim) (dBuV) (dB) (dBuVim) (dB)
1 * 2461.024 108.783 110.759 N/A N/A -1.976 PK
2 2483.500 53.825 55.717 -20.175 74.000 -1.892 PK
3 2485.552 55.163 57.047 -18.837 74.000 -1.884 PK
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: AC102

Time: 2017/08/07 - 10:08

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Horizontal

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11b at 2462MHz

120
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3453 2455 24575 2460 24625 2465 J467.5 2470 24725 2475 2477.5 2480 24825 485 2487.5 2400 24025 2405 34975 2500
frequency(Miis)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2461.360 100.944 102.918 N/A N/A -1.974 AV
2 2483.500 41.692 43.584 -12.308 54.000 -1.892 AV
3 2486.128 42.337 44219 -11.663 54.000 -1.882 AV
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
®
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Site: AC102

Time: 2017/08/07 - 10:08

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Horizontal

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11g at 2412MHz
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Freguency(Mtz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuVim) (dBuV) (dB) (dBuVim) (dB)
1 2389.408 57.061 59.304 -16.939 74.000 -2.243 PK
2 2390.000 56.777 59.018 -17.223 74.000 -2.241 PK
3 * 2407.440 101.213 103.389 N/A N/A -2.176 PK
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: AC102

Time: 2017/08/07 - 10:10

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Horizontal

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11g at 2412MHz
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Freguency(Mtz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuVim) (dBuV) (dB) (dBuVim) (dB)
1 2388.960 44.582 46.827 -9.418 54.000 -2.245 AV
2 2390.000 44.064 46.305 -9.936 54.000 -2.241 AV
3 * 2407.776 92919 95.094 N/A N/A -2.175 AV
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: AC102

Time: 2017/08/07 - 10:11

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Vertical

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11g at 2412MHz
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Freguency(Mtz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuVim) (dBuV) (dB) (dBuVim) (dB)
1 2381.232 54.705 56.979 -19.295 74.000 -2.274 PK
2 2390.000 53.971 56.212 -20.029 74.000 -2.241 PK
3 * 2416.400 97.274 99.417 N/A N/A -2.143 PK
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: AC102

Time: 2017/08/07 - 10:13

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Vertical

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11g at 2412MHz
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2310 3315 2330 2335 2330 3335 3340 2345 3350 2355 3360 2365 2370 2375 2380 3385 2300 3305 2400 2405 2410 2415 3422
frequency(Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2390.000 42.559 44.800 -11.441 54.000 -2.241 AV
2 * 2408.000 88.243 90.417 N/A N/A -2.174 AV
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
®
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Site: AC102

Time: 2017/08/07 - 10:14

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Vertical

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11g at 2462MHz
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frequency(Miis)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuVim) (dBuV) (dB) (dBuVim) (dB)
1 * 2466.400 97.539 99.495 N/A N/A -1.956 PK
2 2483.500 54.081 55.973 -19.919 74.000 -1.892 PK
3 2485.408 56.207 58.092 -17.793 74.000 -1.885 PK
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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CERPASS TECHNOLOGY CORPORATION TEST LABORATORY

Report No.: TEFI1708004

Site: AC102

Time: 2017/08/07 - 10:16

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Vertical

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11g at 2462MHz

120
1
fﬂﬂﬁ__ﬂ..w,_x_w__ ————
= i
= |/ \
=
] {
T |
i 60|/ |
_.' 11
50 N 5
B ¥ SV s
I @ B et RV VP D SR L S S ————
40
30
20
3453 2455 24575 2460 24625 2465 J467.5 2470 24725 2475 2477.5 2480 34825 485 2487.5 2400 24025 2405 24975 2500
Frequency(Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2457.856 88.643 90.631 N/A N/A -1.988 AV
2 2483.500 43.269 45.161 -10.731 54.000 -1.892 AV
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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CERPASS TECHNOLOGY CORPORATION TEST LABORATORY

Report No.: TEFI1708004

Site: AC102

Time: 2017/08/07 - 10:17

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Horizontal

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11g at 2462MHz
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frequency(Miis)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2466.352 103.903 105.859 N/A N/A -1.956 PK
2 2483.500 58.261 60.153 -15.739 74.000 -1.892 PK
3 2485.456 59.953 61.838 -14.047 74.000 -1.885 PK
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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CERPASS TECHNOLOGY CORPORATION TEST LABORATORY

Report No.: TEFI1708004

Site: AC102

Time: 2017/08/07 - 10:19

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Horizontal

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11g at 2462MHz
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Frequency(Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2463.616 94.122 96.088 N/A N/A -1.966 AV
2 2483.500 45.802 47.694 -8.198 54.000 -1.892 AV
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
®
Cerpass Technology Corporation Test Laboratory Issued Date Aug.10, 2017
Report format Revision 01 Page No. 67 of 75




2" CERPASS TECHNOLOGY CORPORATION TEST LABORATORY

Report No.: TEFI1708004

Site: AC102

Time: 2017/08/07 - 10:20

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Horizontal

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11n(20MHz) at 2412MHz
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frequency(Mis)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 2390.000 54.581 56.822 -19.419 74.000 -2.241 PK
2 * 2408.784 99.784 101.955 N/A N/A -2.171 PK
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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CERPASS TECHNOLOGY CORPORATION TEST LABORATORY

Report No.: TEFI1708004

Site: AC102

Time: 2017/08/07 - 10:22

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Horizontal

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11n(20MHz) at 2412MHz

120
Z
___-—'_"'e':'i.:-\_n..n_.-—""‘-"\-"_.\
)
T 80 I
5 !
3 n
g
30
50
.
40 FEICRINT ISR TAF. S 7 T Sl VAT AL [ SRR ST P SPRER R P e B
30
20
2310 3315 2330 2335 2330 3335 3340 2345 3350 2355 3360 2365 2370 2375 2380 3385 2300 3305 2400 2405 2410 2415 3422
frequency(Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2390.000 43.331 45.572 -10.669 54.000 -2.241 AV
2 * 2408.672 90.742 92914 N/A N/A -2.172 AV
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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CERPASS TECHNOLOGY CORPORATION TEST LABORATORY

Report No.: TEFI1708004

Site: AC102

Time: 2017/08/07 - 10:22

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Vertical

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11n(20MHz) at 2412MHz
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Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuVim) (dBuV) (dB) (dBuVim) (dB)
1 2390.000 53.180 55.421 -20.820 74.000 -2.241 PK
2 * 2410.240 95.335 97.501 N/A N/A -2.166 PK
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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#"  CERPASS TECHNOLOGY CORPORATION TEST LABORATORY

Report No.: TEFI1708004

Site: AC102

Time: 2017/08/07 - 10:25

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Vertical

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11n(20MHz) at 2412MHz
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frequency(Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2390.000 42.001 44.242 -11.999 54.000 -2.241 AV
2 * 2408.672 86.072 88.244 N/A N/A -2.172 AV
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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CERPASS TECHNOLOGY CORPORATION TEST LABORATORY

Report No.: TEFI1708004

Site: AC102

Time: 2017/08/07 - 10:26

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Vertical

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11n(20MHz) at 2462MHz
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Frequency(Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2460.496 95.896 97.874 N/A N/A -1.978 PK
2 2483.500 53.649 55.541 -20.351 74.000 -1.892 PK
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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#"  CERPASS TECHNOLOGY CORPORATION TEST LABORATORY

Report No.: TEFI1708004

Site: AC102

Time: 2017/08/07 - 10:30

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Vertical

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11n(20MHz) at 2462MHz
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Frequency(Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 * 2458.432 86.621 88.606 N/A N/A -1.985 AV
2 2483.500 42.787 44.679 -11.213 54.000 -1.892 AV
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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CERPASS TECHNOLOGY CORPORATION TEST LABORATORY

Report No.: TEFI1708004

Site: AC102

Time: 2017/08/07 - 10:32

Limit: FCC_Part15.209_RE(3m) Margin: O

Probe: N/A

Polarity: Horizontal

EUT: WiFi Module

Power: 120V/60Hz

Note: Mode:Transmit 802.11n(20MHz) at 2462MHz
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Frequency(Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2460.496 101.576 103.554 N/A N/A -1.978 PK
2 2483.500 55.200 57.092 -18.800 74.000 -1.892 PK
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
O
Cerpass Technology Corporation Test Laboratory Issued Date Aug.10, 2017
Report format Revision 01 Page No. 74 of 75




2" CERPASS TECHNOLOGY CORPORATION TEST LABORATORY

Report No.: TEFI1708004

Site: AC102

Time: 2017/08/07 - 10:34

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: N/A

Polarity: Horizontal

Power: 120V/60Hz

EUT: WiFi Module

Note: Mode:Transmit 802.11n(20MHz) at 2462MHz
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frequency(Miis)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2458.576 92.084 94.069 N/A N/A -1.985 AV
2 2483.500 44.428 46.320 -9.572 54.000 -1.892 AV
Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
The End
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