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History of this test report

Bl Original

[J Additional attachment as following record:

Attachment No. Issue Date Description
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1. Summary of Test Procedure and Test Results

1.1 Applicable Standards
ANSI C63.10: 2013

KDB 558074 D01 DTS Meas Guidance v03r05
FCC Rules and Regulations Part 15 Subpart C §15.247

FCC Rule . Description of Test Result
FCC CFR Title 47 Part 15 Subpart C: Antenna Requirement Pass
Section 15.203/15.247 (b) : q
FCC CFR Title ‘.17 Part 15 Subpart C: . AC Power Line Conducted Emission Pass
Section 15.207
FCC CFR Title 47 Part 15 Subpart C:
Section 15.205/15.209; . Spurious Emission(Radiated) Pass
Part2 section 2.1051, 2.1053, 2.1057
FCC CFR Title 47 Part 15 Subpart C:
Section 15.247(d); . Spurious Emission(Conducted) Pass
Part2 section 2.1051 and 2.1057
FCC CFR Title 47 Part 15 Subpart C:
Section 15.247(a)(2); . 6dB Bandwidth Pass
Part2 section 2.1049
FCC CFR Title 47 Part 15 Subpart C:
Section 15.247(b); . Maximum Peak Output Power Pass
Part2 section 2.1046
FCC CFR Title 47 Part 15 Subpart C: .
Section 15.247(e) . Power Spectral Density Pass
Cerpass Technology Corp. Issued date : Jul. 23, 2018
Page No. : 50f 50




0.

CERPASS TECHNOLOGY CORP. Report No.: TEFI11807290

2. Test Configuration of Equipment under Test

2.1 Feature of Equipment under Test

Equipment

Building Automation System

Model No.

FT-01, FT-04A, FT-04B, FT-04D

Model Discrepancy

FT-04A with 2 universal inputs and 2 analogue outputs

FT-04B with 2 universal inputs, 1 analogue output and 1 digital output
FT-04D with 2 universal inputs and 2 digital outputs

FT-01 with only RS485

Spreading

802.11b: CCK, DQPSK, DBPSK
802.11g: 64 QAM, 16 QAM, QPSK, BPSK
802.11n: BPSK, QPSK,16QAM, 64QAM

Frequency Range

802.11b/g/n(20MHz): 2412-2462MHz
802.11n(40MHz): 2422-2452MHz

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

Channels 802.11n (40MHz): 7
802.11b: 1, 2, 5.5, 11Mbps

Data Rate 802.11g: 6, 9, 12, 18, 24, 36, 48, 54Mbps
802.11n: MCS0~MCS7

Antenna Type PCB Antenna 2dBi

Rating 24V AC/DC, 0.1A, 2.4W, 60Hz

2.2 Carrier Frequency of Channels

802.11b, 802.11g, 802.11n HT 20 (2412MHz~2462MHz)

Page No.

Channel Frequency(MHz) Channel Frequency(MHz)
*01 2412 07 2442
02 2417 08 2447
03 2422 09 2452
04 2427 10 2457
05 2432 *11 2462
*06 2437 --- ---
802.11an HT40(2422-2452MHz)
Channel Frequency(MHz) Channel Frequency(MHz)
--- --- 07 2442
--- --- 08 2447
*03 2422 *09 2452
04 2427 -—- -—-
05 2432 --- ---
*06 2437 --- ---
Note: Channels remarked * are selected to perform test.
Cerpass Technology Corp. Issued date : Jul. 23, 2018
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2.3 Test Mode and Test Software

a.

ANSI C63.4.
. The complete test system included Support units and EUT for the RF test.

Wireless.

During testing, the interface cables and equipment positions were varied according to

An executive program, “SecureCRT.exe” which transmits and receives data through

The EUT had been tested under operating condition

After verification, all tests were carried out with the worst case test modes as shown below
except radiated spurious emission below 1GHz and power line conducted emissions below
30MHz, which worst case was in normal link mode only.

EUT staying in continuous transmitting mode was programmed.

Test modes:
Mode 1: IEEE 802.11b
Mode 2: IEEE 802.11g
Mode 3: IEEE 802.11n 20
Mode 4: IEEE 802.11n 40

2.4 Description of Test System

No Device Manufacturer Model No. Description
1 Notebook SONY PCG-71811P R33021
2 Adapter EPSON M169B N/A
Use Cable:
No. Cable Quantity Description
A USB Cable 1 1.2m Shielding
B DC Cable 1 1.0m Non Shielding

Cerpass Technology Corp.

Issued date : Jul. 23, 2018
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2.5 General Information of Test

Cerpass Technology Corporation Test Laboratory
Address: No.10, Ln. 2, Lianfu St., Luzhu Dist., Taoyuan City
Test Site 33848, Taiwan (R.O.C.)

Tel:+886-3-3226-888

X Fax:+886-3-3226-881

Address: No.68-1, Shihbachongsi, Shihding Township,
New Taipei City 223, Taiwan, R.O.C.

Tel: +886-2-2663-8582

FCC TW1079, TW1061, TW1439

IC 4934E-1, 4934E-2

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

VCCI

Frequency Range Investigated: | Conducted: from 150kHz to 30 MHz
Radiation: from 30 MHz to 25000MHz

The test distance of radiated emission from antenna to
EUT is 3 M.

Test Distance:

Cerpass Technology Corp. Issued date : Jul. 23, 2018
Page No. : 80f 50
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2.6 Measurement Uncertainty

Measurement Iltem Measurement Frequency Polarization Uncertainty
Conducted Emission 9 kHz ~ 30 MHz LINE/NEUTRAL 12.71 dB
Vertical +3.65dB
Radiated Emission 9 kHz ~ 30 MHz
Horizontal +3.89dB
Vertical +4.11 dB
Radiated Emission 30 MHz ~ 25GHz
Horizontal 14.10 dB
Occupied Bandwidth - - +7500 Hz
Maximum Peak Output
- --- 1.4 dB
Power
Power Spectral Density -—- - +2.2dB
Cerpass Technology Corp. Issued date : Jul. 23, 2018
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2.7 Duty cycle

Test ltem Duty cycle

Test Date Jul. 06, 2018

Mode

Frequency (MHz)

Measurement (%)

802.11b

2412

48.57

802.11g

2412

48.15

802.11n(20MHz)

2412

47.06

2422

47.54

802.11n(40MHz)

Transmit at channel 1 by 802.11b

Transmit at channel 1 by 802.11g

[ —
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3. Test Equipment and Ancillaries Used for Tests

Instrument Manufacturer Model No Serial No Calibration Date| Valid Date
EMI Receiver R&S ESCI3 100821 2017/09/08 | 2018/09/07
LISN Schwarzbeck NSLK 8127 8127-568 2018/02/26 | 2019/02/25
Pulse Limiter R&S ESH3-22 101934 2018/02/22 |2019/02/21
AB"OQ Schwarzbeck VULB9168 275 2017/08/31 |2018/08/30
ntenna
Active Loop EMCO 6507 40855 2018/05/22 | 2019/05/21
Antenna
Hom EMCO 3115 31601 2017/09/11 |2018/09/10
Antenna
Hom EMCO 3116 31970 2018/03/23 |2019/03/22
Anrenna
Preamplifier EM EM330 60658 2017/09/08 | 2018/09/07
Preamplifier [EMC INSTRUMENTS| EMC051845SE 980333 2017/09/20 |2018/09/19
Preamplifier [EMC INSTRUMENTS|  EMC184045 980065 2017/11/10 | 2018/11/09
MXG MW
Analog 1 1 1 1 1
Signal KEYSIGHT N5183A MY50142931 | 2018/03/23 |2019/03/22
Generator
Spectrum R&S FSP40 100219 2018/07/03 |2019/07/02
Analyzer
BLUETOOTH
TESTER R&S CBT 101133 2018/04/02 |2019/04/01
Attenuator KEYSIGHT 8491B MY39250705 | 2017/09/04 |2018/09/03
Rotary Agilent 84958 MY42146680 | 2018/03/29 |2019/03/28
Attenuator
Temp & Humil & 1 cHINE TMJ-9712 T-12-040111 | 2017/09/04 |2018/09/03
chamber
Se”lf/lset'z ?Wer Anritsu ML2495A 1224005 2018/03/23 | 2019/03/22
g;‘]";‘zrr Anritsu MA2411B 1207295 2018/03/23 [2019/03/22
Software Farad Ez-EMC ver.ct3a1 N/A N/A
Software AUDIX E3 V8.2014-8-6 N/A N/A
Software Keysight N7607B _Slgnal Vv3.0.0.0 N/A N/A
Studio
. Inservice N/A N/A
Software Keysight MonitorUtility N/A
Cerpass Technology Corp. Issued date : Jul. 23, 2018
Page No. : 11 0f 50
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4. Antenna Requirements

4.1 Standard Applicable

For intentional device, according to FCC 47 CFR Section 15.203, 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.

And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas of directional gain
greater than 6dBi are used, the power shall be reduced by the amount in dB that the directional

gain of the antenna exceeds 6dBi.

4.2 Antenna Construction and Directional Gain

No. | Antenna Type Antenna Gain
1 PCB Antenna 2dBi
Cerpass Technology Corp. Issued date : Jul. 23, 2018
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5. Test of AC Power Line Conducted Emission

5.1 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. 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.

Frequency Quasi Peak Average
(MHz) (dB p V) (dB p 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.

5.2Test Procedures

The EUT was setup according to ANSI C63.10, 2013 and tested according to DTS test procedure of Oct
2014 KDB558074 for compliance to FCC 47CFR 15.247 requirements. 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 9kHz.

5.3 Typical Test Setup

Cerpass Technology Corp. Issued date : Jul. 23, 2018
Page No. : 13 0f 50



N
7,

C
.%G’? CERPASS TECHNOLOGY CORP.

Report No.: TEFI1807290

5.4 Test Result and Data

Test Mode : Normal Link Phase : Line
Temperature : 20°C Humidity: 51%
Pressur(mbar) : 1002 Date: Jul. 17, 2018
80.0 dBu¥
\ FCC Class B Conduction[QP]
\ FCC Class B|Conduction[AVG]
40
peak
AVG
0.0
0.150 05 (MHz] 30.000
No. | Frequency Factor Reading Level Limit Margin Detector
(MHz) (dB) (dBuV) (dBuV) (dBuV) (dB)
1 0.1500 10.06 34.83 44.89 65.99 -21.10 QP
2 0.1500 10.06 29.51 39.57 55.99 -16.42 AVG
3 0.1740 10.06 33.32 43.38 64.76 -21.38 QP
4 0.1740 10.06 28.83 38.89 54.76 -15.87 AVG
5 0.1980 10.06 31.52 41.58 63.69 -22.11 QP
6 0.1980 10.06 27.23 37.29 53.69 -16.40 AVG
7 0.2260 10.05 30.17 40.22 62.59 -22.37 QP
8 0.2260 10.05 25.87 35.92 52.59 -16.67 AVG
9 0.2500 10.03 28.64 38.67 61.75 -23.08 QP
10 0.2500 10.03 24.57 34.60 51.75 -17.15 AVG
11 0.6500 10.03 27.69 37.72 56.00 -18.28 QP
12 0.6500 10.03 25.09 35.12 46.00 -10.88 AVG
Note: Measurement Level = Reading Level + Correct Factor+ Attenuator
Cerpass Technology Corp. Issued date : Jul. 23, 2018
Page No. : 14 of 50
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Test Mode : Normal Link Phase : Neutral

Temperature : 20°C Humidity : 51%

Pressur(mbar) : 1002 Date : Jul. 17, 2018
BO.0  dBuY

40

\

FCC Class B Conduction[QP]

FCC Class B| Conduction[AYG]

peak

AYG

0.0
0.150 0.5 (MHz] 5 30.000
No. Frequency Factor Reading Level Limit Margin Detector
(MHz) (dB) (dBuV) (dBuV) (dBuV) (dB)
1 0.1500 10.06 35.55 45.61 65.99 -20.38 QP
2 0.1500 10.06 29.96 40.02 55.99 -15.97 AVG
3 0.1780 10.06 32.28 42.34 64.57 -22.23 QP
4 0.1780 10.06 27.34 37.40 54.57 -17.17 AVG
5 0.2020 10.06 31.71 41.77 63.52 -21.75 QP
6 0.2020 10.06 27.42 37.48 53.52 -16.04 AVG
7 0.3780 9.96 25.60 35.56 58.32 -22.76 QP
8 0.3780 9.96 22.01 31.97 48.32 -16.35 AVG
9 0.6540 10.03 25.77 35.80 56.00 -20.20 QP
10 0.6540 10.03 21.42 31.45 46.00 -14.55 AVG
11 12.4580 10.40 2415 34.55 60.00 -25.45 QP
12 12.4580 10.40 19.96 30.36 50.00 -19.64 AVG
Note: Measurement Level = Reading Level + Correct Factor+ Attenuator
Cerpass Technology Corp. Issued date : Jul. 23, 2018
Page No. : 15 0f 50
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6. Test of Spurious Emission (Radiated)

6.1 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).

FIELD STRENGTH MEASUREMENT
FREQUENCIES(MHz) (microvolts/meter) DISTANCE(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

6.2 Test Procedures

a. The EUT was placed on a rotatable table top 0.8 meter for frequency below 1GHz and 1.5meter
for frequency above 1GHz above ground.

b. The EUT was set 3 meters from the interference receiving antenna which was mounted on the top
of a variable height antenna tower.

c. The table was rotated 360 degrees to determine the position of the highest radiation.

d. The antenna is a broadband antenna and its height is varied between one meter and four meters

above ground to find the maximum value of the field strength both horizontal polarization and
vertical polarization of the antenna are set to make the measurement.

e. For each suspected emission the EUT was arranged to its worst case and then tune the antenna
tower (from 1 M to 4 M) and turn table (from O degree to 360 degrees) to find the maximum reading.

—h

Set the test-receiver system to Peak or CISPR quasi-peak Detect Function and specified
bandwidth with Maximum Hold Mode.
g. If the emission level of the EUT in peak mode was 3 dB lower than the limit specified, then testing

will be stopped and peak values of EUT will be reported, otherwise, the emissions which do not
have 3 dB margin will be repeated one by one using the quasi-peak method and reported.

h. For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than AVG

limit (that means the emission level in peak mode also complies with the limit in AVG mode), then
testing will be stopped and peak values of EUT will be reported, otherwise, the emissions will be
measured in AVYG mode again and reported.

Cerpass Technology Corp. Issued date : Jul. 23, 2018
Page No. : 16 of 50



7N

Report No.: TEFI1807290

6.3 Typical Test Setup

o
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Below 30MHz Test Setup

Antenna

|

VA
e

Equipment under Test

0.8M

Tum

Ground Flane

Recsiver

S~

30M - 1GHz Test Setup

Antenna

/ —,Zl Equipment under Test
i
II
f e *  3m —|
|
' 0.6M
f Turmn
|

\ Ground Plane

Receiver
Above 1GHz Test Setup
Antenna
4@ Equipment under Test
—1
— +  m —
Turn Table 1.5M
MWW,
\ \Absorher
. Ground Plane
Receiver
Issued date : Jul. 23, 2018
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6.4 Test Result and Data (9KHz ~ 30MHz)

The 9kHz-30MHz spurious emission is under limit 20dB more.

6.5 Test Result and Data (30MHz ~ 1GHz)

Power . | AC 120V Temperature 11 24°C
Test Mode  : | Normal Link Humidity 2| 54 %
Test date | Jul. 17,2018 Atmospheric Pressure  : | 1010 hpa
Frequency | AntPol. | Correct | Reading | Measure | Limit 3m Safe Detector
(MHz) H/V Factor level Level (dBuV/m) | Margin mode
(dB) (dBuV) | (dBuV/m) (dB) (PK/QP)
30.0000 H -3.01 26.24 23.23 40.00 -16.77 QP
154.1600 H -11.53 32.61 21.08 43.50 -22.42 QP
219.1500 H -9.58 34.17 24.59 46.00 -21.41 QP
256.0100 H -8.13 31.78 23.65 46.00 -22.35 QP
329.7300 H -4.13 25.22 21.09 46.00 -24.91 QP
480.0800 H -1.10 23.25 2215 46.00 -23.85 QP
30.0000 Vv -3.01 2711 2410 40.00 -15.90 QP
154.1600 Vv -11.53 32.04 20.51 43.50 -22.99 QP
247.2800 \ -8.61 29.26 20.65 46.00 -25.35 QP
276.3800 \Y -8.82 31.10 22.28 46.00 -23.72 QP
478.1400 V -1.17 22.70 21.53 46.00 -24 .47 QP
692.5100 V -1.21 29.05 27.84 46.00 -18.16 QP

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor
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6.6 Test Result and Data (1GHz ~ 25GHz)

Power . | AC 120V Temperature 11 24°C
Test Mode1 802.11b (2412MHz) Humidity 2| 54 %
Test date | Jul. 17,2018 Atmospheric Pressure  : | 1010 hpa
Frequency | AntPol. | Correct | Reading | Measure | Limit 3m Safe Detector
(MHz) H/V Factor level Level (dBuV/m) | Margin mode
(dB) (dBuV) | (dBuV/m) (dB) (PK/AV)
2416.667 H 3.06 42.42 45.48 74.00 -28.52 peak
3210.000 H 7.87 36.95 44.82 74.00 -29.18 peak
4825.000 H 14.27 39.37 53.64 74.00 -20.36 peak
5590.000 H 15.24 31.14 46.38 74.00 -27.62 peak
6780.000 H 17.37 30.79 48.16 74.00 -25.84 peak
7290.000 H 19.21 30.35 49.56 74.00 -24.44 peak
1595.000 \Y -1.06 45.53 44 47 74.00 -29.53 peak
2416.667 \ 3.06 42.14 45.20 74.00 -28.80 peak
3210.000 \ 7.87 36.49 44.36 74.00 -29.64 peak
4825.000 \ 14.27 41.90 56.17 74.00 -17.83 peak
4825.000 \Y 14.27 23.42 37.69 54.00 -16.31 AVG
6043.333 \ 16.28 31.92 48.20 74.00 -25.80 peak
7120.000 \Y 18.55 31.60 50.15 74.00 -23.85 peak

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor
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Power . | AC 120V Temperature 11 24°C

Test Mode1 802.11b (2437MHz) Humidity 2| 54 %

Test date | Jul. 17,2018 Atmospheric Pressure  : | 1010 hpa

Frequency | AntPol. | Correct | Reading | Measure | Limit 3m Safe Detector

(MHz) H/V Factor level Level (dBuV/m) | Margin mode
(dB) (dBuV) | (dBuV/m) (dB) (PK/AV)

1595.000 H -1.06 43.37 42.31 74.00 -31.69 peak
2445.000 H 3.18 37.69 40.87 74.00 -33.13 peak
3040.000 H 6.98 33.95 40.93 74.00 -33.07 peak
3521.667 H 9.47 33.52 42.99 74.00 -31.01 peak
4881.667 H 14.38 40.84 55.22 74.00 -18.78 peak
4881.667 H 14.38 21.89 36.27 54.00 -17.73 AVG
7176.667 H 18.77 31.13 49.90 74.00 -24.10 peak
1595.000 \ -1.06 44.82 43.76 74.00 -30.24 peak
3238.333 \ 8.02 36.05 44.07 74.00 -29.93 peak
4881.667 \ 14.38 42.58 56.96 74.00 -17.04 peak
4881.667 \Y 14.38 24.14 38.52 54.00 -15.48 AVG
6128.333 \ 16.31 30.62 46.93 74.00 -27.07 peak
6666.667 \ 17.00 30.59 47.59 74.00 -26.41 peak
7261.667 \ 19.10 29.73 48.83 74.00 -25.17 peak

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor
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Power . | AC 120V Temperature 11 24°C
Test Mode1 802.11b (2462MHz) Humidity 2| 54 %
Test date | Jul. 17,2018 Atmospheric Pressure  : | 1010 hpa
Frequency | AntPol. | Correct | Reading | Measure | Limit 3m Safe Detector
(MHz) H/V Factor level Level (dBuV/m) | Margin mode
(dB) (dBuV) | (dBuV/m) (dB) (PK/AV)
2983.333 H 6.66 35.57 42.23 74.00 -31.77 peak
4145.000 H 11.85 31.56 43.41 74.00 -30.59 peak
4938.333 H 14.48 41.10 55.58 74.00 -18.42 peak
4938.333 H 14.48 23.05 37.53 54.00 -16.47 AVG
5505.000 H 15.03 31.76 46.79 74.00 -27.21 peak
6298.333 H 16.38 31.83 48.21 74.00 -25.79 peak
7233.333 H 18.99 31.29 50.28 74.00 -23.72 peak
1595.000 \ -1.06 44.76 43.70 74.00 -30.30 peak
1991.667 \ 1.22 42.66 43.88 74.00 -30.12 peak
4286.667 \ 12.57 31.44 44.01 74.00 -29.99 peak
4938.333 \Y 14.48 43.77 58.25 74.00 -15.75 peak
4938.333 \ 14.48 25.52 40.00 54.00 -14.00 AVG
5845.000 \ 15.88 30.74 46.62 74.00 -27.38 peak
7318.333 \ 19.32 30.58 49.90 74.00 -24.10 peak

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor
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Power . | AC 120V Temperature 11 24°C
Test Mode2 802.11g (2412MHz) Humidity 2| 54 %

Test date | Jul. 17,2018 Atmospheric Pressure  : | 1010 hpa
Frequency | AntPol. | Correct | Reading | Measure | Limit 3m Safe Detector
(MHz) H/V Factor level Level (dBuV/m) | Margin mode

(dB) (dBuV) | (dBuV/m) (dB) (PK/AV)
2416.667 H 3.06 41.73 44,79 74.00 -29.21 peak
3210.000 H 7.87 35.84 43.71 74.00 -30.29 peak
3946.667 H 10.93 31.27 42.20 74.00 -31.80 peak
4825.000 H 14.27 34.73 49.00 74.00 -25.00 peak
5958.333 H 16.16 31.79 47.95 74.00 -26.05 peak
6638.333 H 16.91 31.57 48.48 74.00 -25.52 peak
1991.667 \Y 1.22 41.07 42.29 74.00 -31.71 peak
2416.667 \ 3.06 40.92 43.98 74.00 -30.02 peak
3210.000 \ 7.87 36.67 44.54 74.00 -29.46 peak
4825.000 \ 14.27 36.03 50.30 74.00 -23.70 peak
5760.000 \ 15.66 32.07 47.73 74.00 -26.27 peak
6638.333 \ 16.91 31.60 48.51 74.00 -25.49 peak

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor
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Power . | AC 120V Temperature 11 24°C
Test Mode2 802.11g (2437MHz) Humidity 2| 54 %

Test date | Jul. 17,2018 Atmospheric Pressure  : | 1010 hpa
Frequency | AntPol. | Correct | Reading | Measure | Limit 3m Safe Detector
(MHz) H/V Factor level Level (dBuV/m) | Margin mode

(dB) (dBuV) | (dBuV/m) (dB) (PK/AV)
2700.000 H 4.76 33.73 38.49 74.00 -35.51 peak
3408.333 H 8.92 32.92 41.84 74.00 -32.16 peak
4315.000 H 12.72 29.95 42.67 74.00 -31.33 peak
4881.667 H 14.38 35.86 50.24 74.00 -23.76 peak
6695.000 H 17.09 30.37 47.46 74.00 -26.54 peak
7488.333 H 19.98 29.99 49.97 74.00 -24.03 peak
1595.000 \Y -1.06 44.41 43.35 74.00 -30.65 peak
3238.333 \ 8.02 36.46 44 .48 74.00 -29.52 peak
4881.667 \ 14.38 36.70 51.08 74.00 -22.92 peak
5533.333 \ 15.10 32.07 47.17 74.00 -26.83 peak
6695.000 \ 17.09 31.04 48.13 74.00 -25.87 peak
7035.000 \ 18.22 31.26 4948 74.00 -24.52 peak

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor

Cerpass Technology Corp. Issued date : Jul. 23, 2018
Page No. : 23 of 50



o

CERPASS TECHNOLOGY CORP. Report No.: TEFI1807290
Power . | AC 120V Temperature 11 24°C
Test Mode2 802.11g (2462MHz) Humidity 2| 54 %

Test date | Jul. 17,2018 Atmospheric Pressure  : | 1010 hpa
Frequency | AntPol. | Correct | Reading | Measure | Limit 3m Safe Detector
(MHz) H/V Factor level Level (dBuV/m) | Margin mode

(dB) (dBuV) | (dBuV/m) (dB) (PK/AV)
2445.000 H 3.18 40.07 43.25 74.00 -30.75 peak
3521.667 H 9.47 3417 43.64 74.00 -30.36 peak
4910.000 H 14.43 34.61 49.04 74.00 -24.96 peak
6666.667 H 17.00 30.44 47.44 74.00 -26.56 peak
7233.333 H 18.99 31.58 50.57 74.00 -23.43 peak
7658.333 H 20.11 30.46 50.57 74.00 -23.43 peak
1595.000 \Y -1.06 45.55 44.49 74.00 -29.51 peak
2445.000 \ 3.18 39.41 42.59 74.00 -31.41 peak
3578.333 \ 9.67 33.76 43.43 74.00 -30.57 peak
4938.333 \ 14.48 37.65 52.13 74.00 -21.87 peak
6751.667 \Y 17.28 31.64 48.92 74.00 -25.08 peak
7375.000 \ 19.54 30.74 50.28 74.00 -23.72 peak

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor
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Power . | AC 120V Temperature 11 24°C
Test Mode3 802.11n HT20 (2412MHz) | Humidity i | 54 %

Test date | Jul. 17,2018 Atmospheric Pressure  : | 1010 hpa
Frequency | AntPol. | Correct | Reading | Measure | Limit 3m Safe Detector
(MHz) H/V Factor level Level (dBuV/m) | Margin mode

(dB) (dBuV) | (dBuV/m) (dB) (PK/AV)
2501.667 H 3.43 38.81 42.24 74.00 -31.76 peak
4116.667 H 11.70 30.23 41.93 74.00 -32.07 peak
4825.000 H 14.27 35.73 50.00 74.00 -24.00 peak
5448.333 H 14.98 30.73 45.71 74.00 -28.29 peak
6638.333 H 16.91 31.57 48.48 74.00 -25.52 peak
7545.000 H 20.05 30.10 50.15 74.00 -23.85 peak
2898.333 \Y 6.09 38.26 44.35 74.00 -29.65 peak
4088.333 \ 11.56 32.98 44.54 74.00 -29.46 peak
4825.000 \ 14.27 35.53 49.80 74.00 -24.20 peak
5703.333 \ 15.52 31.76 47.28 74.00 -26.72 peak
6553.333 \ 16.63 31.36 47.99 74.00 -26.01 peak
7375.000 \ 19.54 30.57 50.11 74.00 -23.89 peak

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor
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Power . | AC 120V Temperature 11 24°C
Test Mode3 802.11n HT20 (2437MHz) | Humidity i | 54 %

Test date | Jul. 17,2018 Atmospheric Pressure  : | 1010 hpa
Frequency | AntPol. | Correct | Reading | Measure | Limit 3m Safe Detector
(MHz) H/V Factor level Level (dBuV/m) | Margin mode

(dB) (dBuV) | (dBuV/m) (dB) (PK/AV)
2643.333 H 4.38 38.46 42.84 74.00 -31.16 peak
3465.000 H 9.22 35.80 45.02 74.00 -28.98 peak
4881.667 H 14.38 36.86 51.24 74.00 -22.76 peak
5901.667 H 16.02 30.38 46.40 74.00 -27.60 peak
6808.333 H 17.46 29.84 47.30 74.00 -26.70 peak
7403.333 H 19.65 29.25 48.90 74.00 -25.10 peak
1821.667 \Y 0.24 43.78 44.02 74.00 -29.98 peak
4003.333 \ 11.13 31.19 42.32 74.00 -31.68 peak
4881.667 \ 14.38 36.20 50.58 74.00 -23.42 peak
5505.000 \ 15.03 30.52 45.55 74.00 -28.45 peak
6525.000 \ 16.54 31.12 47.66 74.00 -26.34 peak
7460.000 \Y 19.87 29.79 49.66 74.00 -24.34 peak

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor
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CERPASS TECHNOLOGY CORP. Report No.: TEFI1807290
Power . | AC 120V Temperature 11 24°C
Test Mode3 802.11n HT20 (2462MHz) | Humidity i | 54 %

Test date | Jul. 17,2018 Atmospheric Pressure  : | 1010 hpa
Frequency | AntPol. | Correct | Reading | Measure | Limit 3m Safe Detector
(MHz) H/V Factor level Level (dBuV/m) | Margin mode

(dB) (dBuV) | (dBuV/m) (dB) (PK/AV)
2615.000 H 4.19 36.94 41.13 74.00 -32.87 peak
3635.000 H 9.86 32.18 42.04 74.00 -31.96 peak
4910.000 H 14.43 36.11 50.54 74.00 -23.46 peak
6043.333 H 16.28 30.93 47.21 74.00 -26.79 peak
6978.333 H 18.01 29.45 47.46 74.00 -26.54 peak
7205.000 H 18.88 30.02 48.90 74.00 -25.10 peak
2133.333 \Y 1.84 41.40 43.24 74.00 -30.76 peak
2445.000 \ 3.18 41.41 44.59 74.00 -29.41 peak
4938.333 \ 14.48 37.15 51.63 74.00 -22.37 peak
6411.667 \ 16.42 29.86 46.28 74.00 -27.72 peak
6695.000 \ 17.09 30.94 48.03 74.00 -25.97 peak
7771.667 \Y 20.16 30.12 50.28 74.00 -23.72 peak

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor
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Power . | AC 120V Temperature 11 24°C
Test Mode4 802.11n HT40 (2422MHz) | Humidity 2| 54 %

Test date | Jul. 17,2018 Atmospheric Pressure  : | 1010 hpa
Frequency | AntPol. | Correct | Reading | Measure | Limit 3m Safe Detector
(MHz) H/V Factor level Level (dBuV/m) | Margin mode

(dB) (dBuV) | (dBuV/m) (dB) (PK/AV)
2275.000 H -3.55 43.37 39.82 74.00 -34.18 peak
3422.500 H 2.99 38.03 41.02 74.00 -32.98 peak
4867.500 H 8.35 38.34 46.69 74.00 -27.31 peak
6227.500 H 10.35 34.96 45.31 74.00 -28.69 peak
6737.500 H 11.23 36.75 47.98 74.00 -26.02 peak
7247.500 H 13.05 35.86 48.91 74.00 -25.09 peak
2062.500 \Y -4.46 50.16 45.70 74.00 -28.30 peak
3422.500 \ 2.99 42.74 45.73 74.00 -28.27 peak
4867.500 \ 8.35 40.26 48.61 74.00 -25.39 peak
5632.500 \ 9.35 37.69 47.04 74.00 -26.96 peak
6227.500 \Y 10.35 39.12 49.47 74.00 -24.53 peak
7247.500 \Y 13.05 38.44 51.49 74.00 -22.51 peak

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor
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Power . | AC 120V Temperature 11 24°C
Test Mode4 802.11n HT40 (2437MHz) | Humidity 2| 54 %

Test date | Jul. 17,2018 Atmospheric Pressure  : | 1010 hpa
Frequency | AntPol. | Correct | Reading | Measure | Limit 3m Safe Detector
(MHz) H/V Factor level Level (dBuV/m) | Margin mode

(dB) (dBuV) | (dBuV/m) (dB) (PK/AV)
2232.500 H -3.73 43.24 39.51 74.00 -34.49 peak
3720.000 H 415 38.41 42.56 74.00 -31.44 peak
4570.000 H 7.79 38.32 46.11 74.00 -27.89 peak
5675.000 H 9.45 34.45 43.90 74.00 -30.10 peak
6100.000 H 10.30 34.79 45.09 74.00 -28.91 peak
7375.000 H 13.54 36.17 49.71 74.00 -24.29 peak
2062.500 \Y -4.46 46.85 42.39 74.00 -31.61 peak
2870.000 \ -0.10 45.76 45.66 74.00 -28.34 peak
4272.500 \ 6.50 36.15 42.65 74.00 -31.35 peak
4910.000 \ 8.43 40.06 48.49 74.00 -25.51 peak
6100.000 \ 10.30 35.68 45.98 74.00 -28.02 peak
7332.500 \ 13.38 37.61 50.99 74.00 -23.01 peak

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor
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Power . | AC 120V Temperature 11 24°C
Test Mode4 802.11n HT40 (2452MHz) | Humidity 2| 54 %

Test date | Jul. 17,2018 Atmospheric Pressure  : | 1010 hpa
Frequency | AntPol. | Correct | Reading | Measure | Limit 3m Safe Detector
(MHz) H/V Factor level Level (dBuV/m) | Margin mode

(dB) (dBuV) | (dBuV/m) (dB) (PK/AV)
3252.500 H 2.10 41.64 43.74 74.00 -30.26 peak
3975.000 H 5.02 38.49 43.51 74.00 -30.49 peak
4910.000 H 8.43 38.54 46.97 74.00 -27.03 peak
6142.500 H 10.32 31.89 42.21 74.00 -31.79 peak
6992.500 H 12.06 35.21 47.27 74.00 -26.73 peak
7630.000 H 14.09 37.05 51.14 74.00 -22.86 peak
2190.000 \Y -3.91 45.65 41.74 74.00 -32.26 peak
4272.500 \ 6.50 37.49 43.99 74.00 -30.01 peak
4910.000 \ 8.43 40.88 49.31 74.00 -24.69 peak
5845.000 \ 9.88 35.05 44.93 74.00 -29.07 peak
6822.500 \Y 11.50 36.92 48.42 74.00 -25.58 peak
7375.000 \ 13.54 38.02 51.56 74.00 -22.44 peak

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor
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6.7 Restricted Bands of Operation

Only spurious emissions are permitted in any of the frequency bands listed below:

MHz MHz MHz GHz
0.09000 - 0.11000 16.42000 — 16.42300 399.9-410.0 4.500 — 5.250
0.49500 — 0.505** 16.69475 — 16.69525 608.0 - 614.0 5.350 — 5.460
2.17350 — 2.19050 16.80425 — 16.80475 960.0 — 1240.0 7.250 - 7.750
4.12500 — 4.12800 25.50000 - 25.67000 1300.0 — 1427.0 8.025 - 8.500
417725 - 417775 37.50000 — 38.25000 1435.0 — 1626.5 9.000 —9.200
4.20725 - 4.20775 73.00000 - 74.60000 1645.5 — 1646.5 9.300 —9.500

6.21500 — 6.21800
6.26775 — 6.26825
6.31175 -6.31225
8.29100 — 8.29400
8.36200 — 8.36600
8.37625 — 8.38675
8.41425 — 8.41475
12.29000 — 12.29300
12.51975 - 12.52025

74.80000 — 75.20000
108.00000 — 121.94000
123.00000 — 138.00000
149.90000 — 150.05000
156.52475 — 156.52525
156.70000 — 156.90000
162.01250 — 167.17000
167.72000 — 173.20000
240.00000 — 285.00000

1660.0 - 1710.0
1718.8 — 1722.2
2200.0 - 2300.0
2310.0 - 2390.0
2483.5 - 2500.0
2655.0 - 2900.0
3260.0 — 3267.0
3332.0 - 3339.0
3345.8 — 3358.0

10.600 — 12.700
13.250 — 13.400
14.470 — 14.500
15.350 — 16.200
17.700 — 21.400
22.010-23.120
23.600 — 24.000
31.200 — 31.800
36.430 — 36.500

12.57675 - 12.57725 | 322.00000 — 335.40000 | 3600.0 —4400.0 Above 38.6
13.36000 — 13.41000
**. Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz
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6.8 Restrict Band Emission Measurement Data

Test Date: Jul. 17, 2018 Temperature: 26°C

Atmospheric pressure: 1018 hPa Humidity: 47%

Modulation Standard: 802.11b

Channel 1 Fundamental Frequency: 2412 MHz
Frequency | Factor | Reading Level Limit Margin Det. Ant-Pol

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

2390.000 2.95 46.58 49.53 74.00 -24 47 peak H
2390.000 2.95 27.89 30.84 54.00 -23.16 AVG H
2390.000 2.95 42.60 45.55 74.00 -28.45 peak V
2390.000 2.95 24.35 27.30 54.00 -26.70 AVG V

Channel 11 Fundamental Frequency: 2462 MHz
2483.500 3.35 45.55 48.90 74.00 -25.10 peak H
2483.500 3.35 26.15 29.50 54.00 -24.50 AVG H
2483.500 3.35 41.41 44.76 74.00 -29.24 peak V
2483.500 3.35 2512 28.47 54.00 -25.53 AVG V

Notes:

1. Result = Meter Reading + Factor

2. Factor = Antenna Factor + Cable Loss — Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and video bandwidth is 3 MHz
(detector peak mode) for Peak detection at frequency above 1GHz.

4. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and video bandwidth
is 3 MHz (detector sample mode) for Average detection at frequency above 1GHz.
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Test Date: Jul. 17, 2018 Temperature: 26°C
Atmospheric pressure: 1018 hPa Humidity: 47%
Modulation Standard: 802.11g
Channel 1 Fundamental Frequency: 2412 MHz
Frequency | Factor | Reading Level Limit Margin Det. Ant-Pol
(MHz) (dB/m) (dBuV) (dBuV/m) | (dBuV/m) (dB) HIV
2390.000 2.95 69.65 72.60 74.00 -1.40 peak H
2390.000 2.95 48.97 51.92 54.00 -2.08 AVG H
2390.000 2.95 64.02 66.97 74.00 -7.03 peak V
2390.000 2.95 44 .81 47.76 54.00 -6.24 AVG V
Channel 11 Fundamental Frequency: 2462 MHz
2483.500 3.35 68.90 72.25 74.00 -1.75 peak H
2483.500 3.35 47.81 51.16 54.00 -2.84 AVG H
2483.500 3.35 57.98 61.33 74.00 -12.67 peak Y
2483.500 3.35 38.13 41.48 54.00 -12.52 AVG Y
Notes:

1. Result = Meter Reading + Factor

2. Factor = Antenna Factor + Cable Loss — Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and video bandwidth is 3 MHz
(detector peak mode) for Peak detection at frequency above 1GHz.

4. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and video bandwidth
is 3 MHz (detector sample mode) for Average detection at frequency above 1GHz.
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Test Date: Jul. 17, 2018 Temperature: 26°C
Atmospheric pressure: 1018 hPa Humidity: 47%
Modulation Standard: 802.11n HT20
Channel 1 Fundamental Frequency: 2412 MHz
Frequency | Factor | Reading Level Limit Margin Det. Ant-Pol
(MHz) (dB/m) (dBuV) (dBuV/m) | (dBuV/m) (dB) HIV
2390.000 2.95 69.79 72.74 74.00 -1.26 peak H
2390.000 2.95 49.24 52.19 54.00 -1.81 AVG H
2390.000 2.95 63.38 66.33 74.00 -7.67 peak V
2390.000 2.95 43.91 46.86 54.00 -7.14 AVG V
Channel 11 Fundamental Frequency: 2462 MHz
2483.500 3.35 64.79 68.14 74.00 -5.86 peak H
2483.500 3.35 44.83 48.18 54.00 -5.82 AVG H
2483.500 3.35 57.06 60.41 74.00 -13.59 peak Y
2483.500 3.35 37.21 40.56 54.00 -13.44 AVG Y
Notes:

1. Result = Meter Reading + Factor

2. Factor = Antenna Factor + Cable Loss — Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and video bandwidth is 3 MHz
(detector peak mode) for Peak detection at frequency above 1GHz.

4. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and video bandwidth
is 3 MHz (detector sample mode) for Average detection at frequency above 1GHz.
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Test Date: Jul. 17, 2018 Temperature: 26°C
Atmospheric pressure: 1018 hPa Humidity: 47%
Modulation Standard: 802.11n HT40
Channel 3 Fundamental Frequency: 2422 MHz
Frequency | Factor | Reading Level Limit Margin Det. Ant-Pol
(MHz) (dB/m) (dBuV) (dBuV/m) | (dBuV/m) (dB) HIV
2390.000 2.95 69.46 72.41 74.00 -1.59 peak H
2390.000 2.95 49.05 52.00 54.00 -2.00 AVG H
2390.000 2.95 64.12 67.07 74.00 -6.93 peak V
2390.000 2.95 4410 47.05 54.00 -6.95 AVG V
Channel 9 Fundamental Frequency: 2452 MHz
2483.500 3.35 66.99 70.34 74.00 -3.66 peak H
2483.500 3.35 47.13 50.48 54.00 -3.52 AVG H
2483.500 3.35 60.19 63.54 74.00 -10.46 peak Y
2483.500 3.35 40.24 43.59 54.00 -10.41 AVG Y
Notes:

1. Result = Meter Reading + Factor

2. Factor = Antenna Factor + Cable Loss — Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and video bandwidth is 3 MHz
(detector peak mode) for Peak detection at frequency above 1GHz.

4. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and video bandwidth
is 3 MHz (detector sample mode) for Average detection at frequency above 1GHz.
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7. Test of Spurious Emission (Conducted)

7.1 Test Limit

Below 30dB of the highest emission level of operating band (In 100 kHz Resolution Bandwidth)

7.2 Test Procedure

KDB 558074 D01v03r02 - Section 11.2 & Section 11.3

1. Reference level measurement

(a) Set instrument center frequency to DTS channel center frequency
(b) Set the span to = 1.5 times the DTS bandwidth
(c) Set the RBW = 100 kHz

(d) Set the VBW 2 3 x RBW

(e) Detector = peak

(f) Sweep time = auto couple

(g) Trace mode = max hold

(h) Allow trace to fully stabilize

2. Emission level measurement

(a) Set the center frequency and span to encompass frequency range to be measured
(b) RBW = 100kHz

(c) VBW = 300kHz

(d) Detector = Peak

(e) Trace mode = max hold

(f) Sweep time = auto couple

(

g) The trace was allowed to stabilize

7.3 Test Setup Layout

EXA Signalv

EUT+
Analyzer+
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7.4 Test Result and Data

Test Date: Jul. 06, 2018 Temperature: 24°C

Atmospheric pressure: 1014 hPa Humidity: 47%
Modulation Standard Frequency (MHz) Test Result

2412 Pass

802.11b 2437 Pass

2462 Pass

2412 Pass

802.11g 2437 Pass

2462 Pass

2412 Pass

802.11n HT20 2437 Pass

2462 Pass

2422 Pass

802.11n HT40 2437 Pass

2452 Pass

Note: Test plots refer to the following pages.

Cerpass Technology Corp. Issued date : Jul. 23, 2018
Page No. : 37 of 50



o

C
."\/ CERPASS TECHNOLOGY CORP.

Report No.: TEFI1807290

Modulation Type: 802.11b
CHO1

[ o

mEL: - pei e Traen

Mir 3.226 GH]

o o Re 20,00 dBm -33.549 dBm|
P 3 0 awg

[Center 240000 GHz
es BW 100 kHz

‘Span 100.0 MHz|
Sweep 0.600 ms (1001

(=T

N

MKr1 2,436 6 GH|
10.. [:]

- Trig Freeflun

Ammen: 18 0B

Span
Sweep 0.600 ms (1001

Raf Offset 12 48 Ref Defuet 12 08
10 geuan_Ref 20.00 dBm 535 dBm| o ceian  Ref 2000 dBm
100 £ oo
A 1] .
’f
o 7 2 3
00 o ¢ 0] ]
Al i
> Y ol o - | ] E— ]
—— ] - e il Al J I. | P T g
jCenter 243700 GHz 100.0 MHz| {Start 30 MHz 25.00 GHz|

Stop
Swoep 2386 5 (1001 pis|

1 o
l - ‘ﬁ
.. Wrptghd S Snshrns ooyt U i
Avg Type: Log-Par Awg Type: Log-Par
Trig: Fres e - e Trig: Fresflun Avgiised: 111
Attan: 18 dB e Amen: 18 dB
MKrZ 2.483 6 GH3| PR
-45.672 dBm| jio s Ref 20,00 dBm

R i o e e —— p——

‘Span 100.0 MHz|
Sweep 0.600 ms (1001

Cerpass Technology Corp.

Issued date
Page No.

2 Jul. 23, 2018
: 38 of 50



D

Report No.: TEFI1807290

o
."\/ CERPASS TECHNOLOGY CORP.

Modulation Type: 802.11g
CHO1

= P —y )
" A T e P &7 1 3.276160000000 GHz ] ; g Ty Lig Bt
o Trig: Fresfun AvgHioid: =1 - P Taw we-  Trig Fresfun Avgibsid: 111
twn: 18 0B W Giniow Amen: 18 dB
MKr3 2,385 7 GHZ] [P TRp
-14.690 dBm)| 10 amide  Ref 20.00 dBm
~ Loa T
55 Pedg AL *LE i
PERPY N - TP
28 r 1 00 - )
L e . ] i

‘Span 100.0 MHz|
Sweep 0.600 ms (1001

Stop 25.00 GHz|
Swoep 2386 5 (1001 pis|

B
114

[T —ry

o Trig: Fresfun S o il R ;J.. e Trig Fraeflun Avgibdsi 111 (i
twn: 18 0B W G Lo Amen: 18 dB T WNNN N
Wk 2,438 3 GH] MKr1 3.251 GHE]
9.413 dBm| o cove_Rer 20,00 cm -33.582 dBm|
1 "_’1 T
A n

i 5\ 10 e .

00 ! s ;«% 0 4

P T £ ] | =
& _”..-—') ‘“ww.wwmw

‘Span 100.0 MHz| bstart 30 MHz Stop 25.00 GHz
Swoep 2388 5 (1001 pts|

[Center 243700 GHz
es BW 100 kHz

Sweep 0.800 ms (1001

ICenter 248350 GHz

Span
Sweep 0.600 ms (1001

=y i
o 2 ZAGTSOO0MUO00 GHE ] 10 preepin Sy Typi:Lag-Pue o Trig: Fresfiun gl 111
¥ G L owe. Artan: 18 08 Amen: 18 dB
MKIZ 2.483 5 GHZ Mkr1 3.276 GHz|
1‘.%?"" -25.015 dBm)| -35.383 dBm|
at i
ne 2
0o 0, b
l I A
an = SEPSP USSR S FUNII S Cor
na |
25.00 GHz|

{Start 30 MHz

Stop
Swoep 2386 5 (1001 pis|

Cerpass Technology Corp.

2 Jul. 23, 2018
: 39 of 50

Issued date
Page No.



D

Report No.: TEFI1807290

o
."\/ CERPASS TECHNOLOGY CORP.

Modulation Type: 802.11n HT20
CHO1

Ay Type: LogPr
Avgbicid: 11

Mkr2 2.400 0 GHz|

e St et

276160000000 GHz |
o = T voe TigFresthn Avgibsid: 111
WG Lom Amen: 18 4B

Ref Offget 12 08
-15.969 dBm| jloseian  Ref 20.00 dBm
e v o0
a - !
M.‘"l‘ g
" madoTd T

‘Span 100.0 MHz|
Sweep 0.600 ms (1001

{Start 30 MHz

Stop 25.00 GHz|
Swoep 2386 5 (1001 pis|

B
11
i et Snshom eyt U i
or 15.251130000000 GHz | g Type LogPur
! e Trig: Freeflun AvgiHsid: 111 R
i ™ T 1008 fisibned
Mkr1 2.430 7 GHZ] Mikr1 3.251 GRZ
Offpet 1 Ref Offget 12 g8
19 g Ret 20,00 dBm 8.703 dBm| 10 s Ref 20.00 oBm -34.530 dBm)|
a0 : ’ x|
g - 1 1 'y
. L A,
B st ™ R ] 1
010 gt [ P | S | NI S i el i o
25.00 GHz|

[Center 243700 GHz
es BW 100 kHz

‘Span 100.0 MHz|
Sweep 0.600 ms (1001

{Start 30 MHz

Stop
Swoep 2386 5 (1001 pis|

g Type: Log Par

| B760dBm
25883 9Bm|

ey Spactrom Mnsiptes - Soigt S .
er 2 2483500000000 GHz R Fh - Trig: FrewRun b e e Trig: Fresflun AvgiHsid: 1t
1F Gl o Artan: 18 08 Ammen: 18 4B
MKrZ 2.483 6 GH3|
Rl Offsat 12 4B .
1 gBudty _ Ref 20.00 dBm -25.685 dBm|
;o)
00| "
R - I e =]
B B R
Center 248350 GHz ‘Span 100.0 MHz| [Btart 30 MHz Stop 25.00 GHz|
Sweep 9,600 ms (1001 Sweep 2386 5 (1001 pis]

Cerpass Technology Corp.

Issued date

Page No.

2 Jul. 23, 2018
: 40 of 50



D

Report No.: TEFI1807290

o
."\/ CERPASS TECHNOLOGY CORP.

Modulation Type: 802.11n HT40

e Trig: Fresfen m'm o Trig Freafun Avgibsid: 111
tan: 18 0B Amen: 18
MKr1 2.435 8 GHZ
- et 12
6.312 dBm| 1o s Ret 20.00 dBim
| 1 . ]
we i S I S — W 1
0 [ Adabgdon LLLLIS, ALl E JL.I ai
_, ¥ ' |
e i S
00 g |
i mjw |
I s 1] | P
| = -
&, ,..--\—"J \“'"w S | ST | AR SO, Co e ettt
T
jCenter 240000 GHz Span 100.0 MHz| {Start 30 MHz Stop 25.00 GHz|
es BW 100 kHz Sweep 0.600 ms (1001 Swoep 2386 5 (1001 pis|

g Type: Log Par

[Center 243700 GHz
es BW 100 kHz

Span
Sweep 0.600 ms (1001

.I';Yﬂ.l.ﬂ”-f i

o Tig Preefin g e e Trg Freefun At 14 s

WK1 2.452 0GRz Mir 3.251 GF]

Ret 20.00 don 6481 dBml|  boen REr2000dam -33.495 dBm|
— 20 3
% i Y

] I
I -
un.,.a.\-u’l . PO PP RSO | ISR SRRV o, il
100.0 MHz{ {Stan 30 25.00 GHz|

Stop
Swoep 2386 5 (1001 pis|

g Type: Log Par

[Center 248350 GHz
es BW 100 kHz

Span
Sweep 0.600 ms (1001

vee Trig: Fraeflun AgiHsid: 17
Ammen: 18 4B
K3 2,487 8 GHz|
Ral Offset 12 48 y Fef Offet 12 08
jlo gouan Ref 20.00 dBm -16.203 dBm| 10 ceis_ Ref 20,00 dBm
%) -
e - 1 Fak il W |
o st by 3
2
B0 P oty 20,
0o . ¢ . 00,
“M",. e TR Y ¥
o) Il
Il i (o
T S——— U N WO DS 7 i
mi |
100.0 MHz| {start 30 MHZ Stop 25.00 GHz|

Swoep 2386 5 (1001 pis|

Cerpass Technology Corp.

2 Jul. 23, 2018
: 41 of 50

Issued date
Page No.



0.
“<#” CERPASS TECHNOLOGY CORP. Report No.: TEFI1807290

8. 6dB Bandwidth Measurement Data

8.1 Test Limit
The minimum of 6dB Bandwidth Measurement is 0.5 MHz.

8.2 Test Procedures
a. The transmitter output was connected to the spectrum analyzer.
b. Set RBW of spectrum analyzer to 100 KHz and VBW to 300 KHz.
c. Set spectrum analyzer X dB to 6 dB.
d. Set spectrum analyzer peak detector with maximum hold.

8.3 Test Setup Layout

EXA Signal~
EUT«
Analyzer+
8.4 Test Result and Data
Test Date: Jul. 06, 2018 Temperature: 24°C
Atmospheric pressure: 1016 hPa Humidity: 46%
. Frequency 6dB Bandwidth

Modulation Type Channel (MHz) (MHz)
01 2412 8.60

IEEE 802.11b 06 2437 8.59

11 2462 8.16

01 2412 16.32

IEEE 802.11¢g 06 2437 16.33

11 2462 16.31

01 2412 17.59

IEEE 802.11n HT20 06 2437 17.37
11 2462 17.37

03 2422 36.36

IEEE 802.11n HT40 06 2437 36.36
09 2452 36.38
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9. Maximum Peak Output Power

9.1 Test Limit
The Maximum Peak Output Power Measurement is 30dBm.
9.2 Test Procedures

Test procedure refers to KDB558074 D01v03r05, section9.1.2 PKPM1 Peak power meter method.

The antenna port (RF output) of the EUT was connected to the input (RF input) of a power meter. Power
was read directly from the meter and cable loss connection was added to the reading to obtain power at
the EUT antenna terminal. The EUT Output Power was set to maximum to produce the worse case test

result.

9.3 Test Setup Layout

Power Meter

|- ® I"‘FWM EUT

Nan-Coandueted
Table

- Ground Reference Plang e
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9.4 Test Result and Data

Test Date: Jul. 17, 2018 Temperature: 24°C
Atmospheric pressure: 1016 hPa Humidity: 46%
: Frequenc Peak Power Peak Power
Modulation Type Channel (|\CJ|HZ) y Output (dBm) Output (MW)
01 2412 22.86 193.197
IEEE 802.11b 06 2437 22.51 178.238
1 2462 22.42 174.582
01 2412 27.22 527.230
IEEE 802.11g 06 2437 26.91 490.908
11 2462 26.87 486.407
01 2412 27.28 534.564
IEEE 802.11n HT20 06 2437 27.04 505.825
11 2462 26.96 496.592
03 2422 27.53 566.239
IEEE 802.11n HT40 06 2437 27.20 524.807
09 2452 2712 515.229
Cerpass Technology Corp. Issued date : Jul. 23, 2018
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10. Power Spectral Density

10.1 Test Limit

The Maximum of Power Spectral Density Measurement is 8dBm.

10.2 Test Procedures

Test procedure refers to section 10.3 Method AVGPSD-1.

a) Set instrument center frequency to DTS channel center frequency.

b) Set span to at least 1.5 times the OBW.

c) Set RBW to: 3 kHz < RBW < 100 kHz. .

d) Set VBW 23 x RBW.

e) Detector = power averaging (RMS) or sample detector (when RMS not available).

f) Ensure that the number of measurement points in the sweep = 2 x span/RBW.

g) Sweep time = auto couple.

h) Employ trace averaging (RMS) mode over a minimum of 100 traces.

j) If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat (note that this may
require zooming in on the emission of interest and reducing the span in order to meet the minimum

measurement point requirement as the RBW is reduced).

10.3 Test Setup Layout

EXA Signal~

EUT+
Analyzer+
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10.4 Test Result and Data

Test Date: Jul. 06, 2018
Atmospheric pressure: 1014 hPa

Temperature: 24°C
Humidity: 47%

Modulation Type Frc(e'\cjltﬁezr;cy Power Srz(tjag’:\rqa)l Density

2412 -1.624

IEEE 802.11b 2437 -1.657
2462 -2.107

2412 -6.742

IEEE 802.11g 2437 -6.589
2462 -7.419

2412 -7.596

IEEE 802.11n HT20 2437 -7.902
2462 -8.033

2422 -9.788

IEEE 802.11n HT40 2437 -9.154
2452 -9.275
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