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Applicant . Funai Electric R & D (Shenzhen) Co.. Ltd.
Manufacturer :  Funai Electric R & D (Shenzhen) Co., Ltd.
Product . WiFi module
ECC ) . 2AU3BU9YW42

(A) Model No. - U9W42

(B) Test Voltage : DC 3.3V

Tested for comply with:

FCC CFR47 Part 15 Subpart C
Test procedure used: ANSI C63.10: 2013;
KDB 558074 DO1v05r02

The device described above is tested by AUDIX TECHNOLOGY (SHENZHEN) CO., LTD. to confirm
comply with all the FCC Part 15 Subpart C requirements. The test results are contained in this test
report and AUDIX TECHNOLOGY (SHENZHEN) CO., LTD. is assumed full responsibility for the
accuracy and completeness of these tests. Also, this report shows that the Equipment Under Test (EUT)
is to be technically compliant with the FCC requirements. This report contains data that are not covered
by the NVLAP accreditation.

This Report is made under FCC Part 2.1074. No modifications were required during testing to bring
this product into compliance.

This report applies to above tested sample only. This report shall not be reproduced in part without
written approval of AUDIX TECHNOLOGY (SHENZHEN) CO., LTD.

The report must not be used by the client to claim product certification, approval, or endorsement by
NVLAP, NIST, or any agency of the federal government.

Date of Test:  Nov.21~Dec.01,2019 &  Report of date: Apr.16,2020
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1. SUMMARY OF STANDARDS AND RESULTS

1.1. Description of Standards and Results

The EUT has been tested according to the applicable standards as referenced below.

EMISSION
Description of Test Item Standard Results
: . FCC Part 15: 15.207
Power Line Conducted Emission Test ANSI C63.10 2013 PASS
FCC Part 15: 15.209
. . FCC Part 15: 15.205
Radiated Emission Test FCC Part 15: 15.247(d) PASS
ANSI C63.10: 2013
FCC Part 15: 15.247(d
Conducted Spurious Emissions ANSI C63.10 - 20 1(3 ) PASS
FCC Part 15: 15.247(a)(2
Carrier Frequency Separation Test ANSI C63.10 - 20(1 32( ) N/A
) FCC Part 15: 15.247(b)(3)
6dB Bandwidth Test ANSI C63.10 - 2013 PASS
. FCC Part 15: 15.247(d)
Maximum Peak Output Power Test ANSI C63.10 - 2013 PASS
) FCC Part 15: 15.247(e)
Band Edge Compliance Test ANSI C63.10 - 2013 PASS
. FCC Part 15: 15.207
Power Spectral Density Test ANSI é 63.10 2013 PASS
Antenna requirement FCC Part 15: 15.203 PASS
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2. GENERAL INFORMATION

2.1.Description of Equipment Under Test

Applicant Funai Electric R & D (Shenzhen) Co., Ltd.

. B303 Technology Building II, 1057 Nanhai Road, Nanshan District,
Applicant Address Shenzhen, China 518067
Manufacturer Funai Electric R & D (Shenzhen) Co., Ltd.

B303 Technology Building II, 1057 Nanhai Road, Nanshan District,
Manufacturer Address | p. o /hen, China 518067
Factory Funai (Thailand) Company Limited
Factory Addr 835 Mool8, Pakchong-Lumsompung Road, Tambon, Chantuek,
actoty o58 Amphur Pakchong, Nakhon Ratchasima 30130, Thailand

Product WiFi module
Model No. Uow42
FCCID 2AU3BU9YW42
Sample Type Prototype production
Date of Receipt Nov.18,2019
Date of Test Nov.21~Dec.01,2019 & Apr.14~15,2020
Remark: This report only for Bluetooth V5.0.
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2.2.Feature of Equipment Under Test

Product Feature & Specification

Product WiFi module
Model No. Uow42
Radio IEEE802.11 a/b/g/n/ac; Bluetooth V3.0+EDR; Bluetooth V5.0

[ ] Commercial Power AC 100 ~ 240V
Power Source X] External Power Source DC 3.3V

[ ] Lithium battery DC V, mAh

[ ] UM battery DCV

Bluetooth

Bluetooth Version

V5.0 dual mode

Frequency Range

2402-2480MHz

Type of Modulation GFSK, n/4DQPSK, 8DPSK
Data Rate 1Mbps, 2Mbps, 3Mbps
Quantity of Channels 79/40

Channel Separation IMHz/2MHz

2.4GHz Wi-Fi

Support Modes 802.11b/g/n20/n40

Frequency Range

2412-2462MHz

802.11b(DSSS): CCK, QPSK, BPSK;

Type of Modulation 802.11g/n(OFDM): 64QAM,16QAM, QPSK, BPSK
802.11b: 1/2/5.5/11 Mbps;
Data Rate 802.11g: 6/9/12/18/24/36/48/54 Mbps;

802.11n: up to 300Mbps

Channel Separation SMHz
S5GHz Wi-Fi
Support Modes 802.11a/n20/n40/ac20/ac40/ac80

Frequency Range

5180-5240MHz, 5745-5825MHz

802.11a/n (OFDM): QPSK, BPSK, 16QAM, 64QAM

Type of Modulation
802.11ac (OFDM): QPSK, BPSK, 16QAM, 64QAM,256QAM
802.11a: 6/9/12/18/24/36/48/54 Mbps;

Data Rate 802.11n: up to 300Mbps;

802.11ac: up to 867Mbps

Channel Separation SMHz
Antenna System
Type of Antenna PCB Antenna

Antenna Peak Gain

Bluetooth Peak Gain: -7.4dBi

DTS Band (2400-2483.5MHz) Peak Gain:
ANT A: -2.3dBi; ANT B: -1dBi.

U-NII-1 Band(5150-5250MHz) Peak Gain:
ANT A: 2.9dBi; ANT B: -3.8dBi.

U-NII-3 Band (5725-5850MHz) Peak Gain:
ANT A: -1.9dBi; ANT B: -4.5dBi.
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2.3.Tested Supporting System Details

No. Description ACS No. Manufacturer Model Serial Number
N/A acer ZOW NVX7C
1. Notebook ;
'USB Cable: Shielded, Detachable, 1.0m

2.4.Block Diagram of connection between EUT and simulators

Notebook

EUT

(EUT: WiFi module)

2.5. Test information

A special software was used to control EUT work in Continuous TX mode (GFSK modulation),
and select test channel.

Tested mode, channel, and data rate information
Frequency

Mode data rate (Mbps) Channel (MHz)

1 Low :CH 0 2402

1 Middle: CH19 2440

Téyscl’ge 1 High: CH39 2480
modulation 2 Low :CH 0 2402

2 Middle: CH19 2440

2 High: CH39 2480

2.6. Test Facility

Site Description

Name of Firm

EMC Lab.

Audix Technology (Shenzhen) Co., Ltd.
No. 6, Kefeng Road, Science & Technology Park,
Nanshan District , Shenzhen, Guangdong, China

Certificated by Industry Canada
Registration Number: IC 5183A-1
Valid Date: May.07, 2020

Certificated by DAKKS, Germany
Registration No: D-PL-12151-01-00
Valid Date: Dec.07, 2021

Accredited by NVLAP, USA
NVLAP Code: 200372-0
Valid Date: Mar.31, 2021

Certificated by FCC USA.

Designation No.: CN5022
Valid Date: Mar.31, 2021
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2.7. Measurement Uncertainty (95% confidence levels, k=2)

Test Item Uncertainty
Uncertainty for Conduction.emission test 2.6dB(150KHz to 30MHz)
in No. 1 Conduction
3.6dB(30~200MHz, Polarization: H)
Uncertainty for Radiation Emission test 4.0dB(30~200MHz, Polarization: V)
in 3m chamber 3.6dB(200M~1GHz, Polarization: H)
3.8dB(200M~1GHz, Polarization: V)
Uncertainty for Radiation Emission test 4.6dB(1~6GHz, Distance: 3m)
in 3m chamber(1GHz-25GHz) 4.6dB(6~25GHz, Distance: 3m)
Uncertainty for Radiated Spurious 3.7dB(30MHz~1000MHz)
Emission test in RF chamber 3.3dB(1~26.5GHz)
Uncertainty for‘ anductlon Spurious 5 0dB
emission test
Uncertainty for Output power test 0.8dB
Uncertainty for Bandwidth test 83kHz
Uncertainty for DC power test 0.1%
Uncertainty for test site temperature and 0.6C
humidity 3%

Note: EMI uncertainty is evaluated by CISPR16-4-2.
The value of measurement uncertainty of EMI is less than Ucjgpg.
The value is not calculated in the test results.
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3. POWER LINE CONDUCTED EMISSION TEST
3.1.Test Equipments

Item Equipment Manufacturer Model No. | Serial No. Last Cal. Cal.
Interval
1. 1# Shielding Room AUDIX N/A N/A May.17,18 | 3 Year
2. EMI Test Receiver | Rohde & Schwarz ESCI 100842 Apr.14,19 | 1 Year
3. EMI Test Receiver | Rohde & Schwarz ESCI 100842 Apr.12,20 | 1 Year
4, L.IS.N.#I1 Rohde & Schwarz | ENV216 102160 Oct.13,19 | 1 Year
5. L.I.S.N.#2 Kyoritsu K NW-403D| 8-1750-2 Apr.18,19 | 1 Year
6. L.I.S.N.#2 Kyoritsu KNW-407 8-1636-1 Apr.12,20 | 1 Year
7. Terminator Hubersuhner 50Q2 No.1 Apr.14,19 | 1 Year
8. Terminator Hubersuhner 50Q2 No.2 Apr.14,19 | 1 Year
9. Terminator Hubersuhner 50Q2 No.1 Apr.12,20 | 1 Year
10. Terminator Hubersuhner 50Q2 No.2 Apr.12,20 | 1 Year
11. RF Cable Fujikura RGS55/U No.2 Apr.13,19 | 1 Year
12. RF Cable Fujikura RGS55/U No.1 Apr.12,20 | 1 Year

13. Test Software AUDIX e3 6.100913a N/A N/A

Note: N/A means Not applicable.
3.2.Block Diagram of Test Setup
PC System Receiver -] EUT Peripheral
L 1] L ] A
80cm
0.8m|
F| LISN#1 LISN#2H {
—
:50Q Terminator -
3.3.Power Line Conducted Emission Test Limits
Maximum RF Line Voltage
Frequency Quasi-Peak Level Average Level
dB(uV) dB(uV)
150kHz ~ 500kHz 66 ~ 56* 56 ~46*
500kHz ~ SMHz 56 46
SMHz ~ 30MHz 60 50

Notes: 1. * Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.
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3.4.Configuration of EUT on Test

The following equipment are installed on Power Line Conducted Emission Test to meet the
commission requirement and operating regulations in a manner which tends to maximize its
emission characteristics in a normal application.

3.4.1. WiFimodule (EUT)

Model No. : U9W42
Serial No. : N/A

3.4.2. Support Equipment: As Tested Supporting System Details, in Section 2.2.

3.5.0perating Condition of EUT

3.5.1. Setup the EUT as shown as Section 3.2.
3.5.2. Turn on the power of EUT.

3.5.3. PC run test software to control EUT work in Tx mode.

3.6.Test Procedure

The EUT was placed on a non-metallic table, 80cm above the ground plane. The EUT Power
Via AC unit connected to the power mains through a line impedance stabilization network
(L.I.S.N. #1). This provides a 50 ohm coupling impedance for the EUT (Please refer the block
diagram of the test setup and photographs). The AC line are checked to find out the maximum
conducted emission. In order to find the maximum emission levels, the relative positions of
equipment and all of the interface cables shall be changed according to ANSI C63.10: 2013 on
Conducted Emission Test.

The bandwidth of test receiver (R & S ESCI) is set at 9kHz.

The frequency range from 150kHz to 30MHz is checked.

3.7.Power Line Conducted Emission Test Results

PASS. (All emissions not reported below are too low against the prescribed limits.)
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Bluetooth V4.0(1Mbps):

Data: 4 File: E:\1#CE'2019 Report Data\C'ChuanJing'A1Z 1911060.EM6 (16}
- Level (dBuv) Date: 2019.12.01
70|
[
60 PART 15
cc G
50 FCC PART 15 € (AVG)
10
30
20|
10|
TIF] 5 1 2 5 10 20 30
Frequency (MHz)
Site no 114 Conduction Data No 14
Dis./Lisn :2019 ENVZ16 L LISN phase:
Limit :FCC PART 15 €
Z.37C/50% Engineer :Garry
:DC 3.3V
Test Node :BT4.0 TE
LISN Cable Emission
o Freq Factor loss  Reading  Level Linits Nargin  Remark
(MHz)  (dB) (dB)  (dBuV) (dBu¥)  (dBuV) (dB)
1 0.158  9.60 0.04  27.33 36.97 65.56 28.53 oF
H 0.334  5.60 0.05  23.3% 32.93 55.35 Z6.36 QF
3 0.426  9.60 0.05  23.43 33.08 57.33 z4.25 oF
4 1.970  9.60 0.07  22.83 32.50 56.00 23.50 o
5 2.409 9.60 0.07 22.23 31.580 56.00 24.10 QP
6 12.716  9.70 0.14  25.31 35.15 60.00 24.85 oF

Remarks: 1.Ewission Level=LISN Factor+Cable Loss+Reading.
2.If the average limit is met when using a guasi-peak detector.
the EUT shall be deemed to meet both limits and measurement
with sverage detector iS Unnecessary.

Bluetooth V5.0(2Mbps):

Data: 18 File: E:\1#CE2019 Report DataiCiChuanJing'A121911060.EM6 (20)
Level (dBuV) Date: 2020-04-14
70
[
50 PART 15
icc G
50 FCC PART 15 € (AVG)
10,
30|
20
10
Y15 2 5 1 2 5 10 20 30
Frequency {MHz)
Site no :1# Conduction Data No  :18
Diz./Lisn :2019 ENV216 L LISN phase:
Limit :FCC PART 15 €
Env./Ins. 122.3%C/50% Engineer :Garry
Power Rating :DC 3.3V
Test Mode :BLE-2M TX
LISN Cehle Emission
No Freq Factor loss Reading Level Limits Margin Remark
(MHz)  (dE) (dE)  (dBuv) (dBuv)  (dBuv) (dE)
1 0.158 9.60 0.04 28.33 37.97 65.56 27.59 QP
H 0.334 9.0 0.05 24.3% 33.93 55.35 25.36 QP
3 0.426 9.60 0.05 24.43 34.08 57.33 23.25 QF
4 0.862 9.60 0.0 22.0% 31.72 56.00 24.28 QP
5 1.744 9.60 0.07 23.21 32.88 56.00 23.12 QP
6 2.396 9.60 0.07 21.90 31.57 56.00 z4.43 QP

Remarks: 1.Ewission Level=LISN Factor+Csble Loss+Reading.
2.If the average limit is met when useing a guasi-peak detector.
the EUT shall be deemed te meet hoth limits and weasurement
with average detector is unnecessary.

Data: 3 #CE'2019 Report DatalC'ChuanJing'A1Z1911060.EM6 (16)
o -Level [BuV) Date: 20191201
70|
cc c
60 FCC PART 15
HCC PART 15 € (AVG)
50| (RVG)
10|
30|
20|
10|
A5 2 5 1 2 5 10 20 30
Frequency (MHz)
Site no 11# Condurtion Data No i3
Dis./Lisn :2019 ENVZ16 N LISN phase:
Limit :FCC PART 15 C
Env./Ins. :22.3%C/50% Engineer :Garry
Power Rating :DC 3.3V
Test Hode 1 BT4.0 TX
LISN Cable Emission
o Freg Factor loss  Reading  Level Linmits Nargin = Remark
(MHz)  (dB) (dB)  (dBuV) (dBuVi  (dBuV) (dB)
1 0.385  9.60 0.0s  24.27 33.92 58.17 24.25 oF
z 0.466  9.60 0.0 22.14 31.79 56.58 24.73 QF
3 1.878  9.60 0.07  24.80 34.47 56.00 21.53 oF
4 2.309  9.60 0.07  23.71 33.38 56.00 22.62 o
5 4.476  9.60 0.09  20.89 30.38 56.00 25.62 QF
6 15.307  9.61 0.15  19.63 29.39 60.00 30.61 oF
Rewarks: 1.Emission Level=LISN Factor+Cable Loss+Reading.

2.If the average limit is met when using a guasi-peak detector.
the EUT shall be deemed to meet both limits and measurement
with average detector i UNneCessary.

Data: 17 File: E:11#CE'2019 Report Data\C'ChuanJing'A1Z1911060.EM6 (20)
Level (dBuv) Date: 2020-04-14
70|
cC [
60l FCC PART 15
icc G
50 FCC PART 15 € (AVG)
40|
30]
20|
10|
5 .2 5 1 2 5 10 20 30
Frequency (MHz)
Site no :1# Conduction Data No  :17
Diz./Lisn 12019 ENV216 N LISN phase:
Limit :FCC PART 15 C
Env./Ins. 122.3%C/50% Engineer :Garry
Power Rating :DC 3.3V
Test Mode :BLE-2M TX
LIZN Cable Emizsion
Ho Freg Factor loss Reading Level Limits Margin Remark
(MHz)  (dB) (dE)  (dBuv) (dBuVi  (dBuvV) (dE)
1 0.202 9.60 0.04 22.76 32.40 63.54 31.14 QP
z 0.383 5.60 0.05 21.84 31.49 55.08 26.53 QP
3 0.466 9.60 0.05 21.14 30.79 56.58 25.79  QF
4 1.077 9.60 0.06 25.88 35.52 56.00 20.46 QP
5 1.858 9.60 0.07 23.52 33.19 56.00 22.81 P
6 4.478 9.60 0.09 21.69 31.36 56.00 z4.62  QF
Rewarks: 1.Emission Level=LISN Factor+Cable Loss+Reading.

2.If the average limit is met when useing & guasi-peak detector.
the EUT shall be deemed te meet hoth limits and weasurement
with average detector is uUnnecessary.
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AUDIX Technology (Shenzhen) Co., Ltd.

4. RADIATED EMISSION MEASUREMENT

4.1. Test Equipment

Frequency range: 30~1000MHz

Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal.
Interval
1. 3#Chamber(NSA) AUDIX N/A N/A May.10,19 | 1 Year
2. 3#Chamber(SE) AUDIX N/A N/A May.17,18 | 3 Year
3. Signal Analyzer Rohde & Schwarz FSV30 104050 Apr.14,19 | 1 Year
4. Signal Analyzer Rohde & Schwarz FSV30 104050 Apr.11,20 | 1 Year
5. | EMI Test Receiver | Rohde & Schwarz ESR7 101547 Apr.14,19 | 1 Year
6. | EMI Test Receiver | Rohde & Schwarz ESR7 101547 Apr.12,20 | 1 Year
7. Amplifier HP 8447D 2648A04738 | Apr.14,19 | 1 Year
8. Amplifier HP 8447D 2648A04738 | Apr.11,19 | 1 Year
g, | Tri-log-Broadband | g-pyyyap7pECK | VULB 9168 493 Jul24,19 | 1 Year
Antenna
10. NSA Cable HUBER+SUHNER |CFD400NL-LW No.3 Oct.13,19 | 1 Year
11. Coaxial Switch Anritsu MP59B 6201397222 | Apr.14,19 | 1 Year
12. Coaxial Switch Anritsu MP59B 6201397222 | Apr.11,20 | 1 Year
13. | Test Software AUDIX e3 6'200911')5 2laC A N/A
Note: N/A means Not applicable.
Frequency range: above 1000MHz
Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal.
Interval
1. 3#Chamber(Svswr) AUDIX N/A N/A Apr.18,19| 1 Year
2. 3#Chamber(SE) AUDIX N/A N/A May.17,18| 3 Year
3. Signal Analyzer |Rohde & Schwarz FSV30 104050 Apr.14,19| 1 Year
4. Signal Analyzer |Rohde & Schwarz FSV30 104050 Apr.11,20| 1 Year
5. Horn Antenna EMCO 3115 9510-4580 |Dec.13,18| 3 Year
6. Horn Antenna ETC MCTD 1209 | DRH15F03007 | Jun.17,19| 1 Year
7. Horn Antenna ETS 3116 00060089 Dec.02,19| 1 Year
8. Amplifier Agilent 83017A MY53270084 |Oct.13,19| 1 Year
9. RF Cable Hubersuhner |SUCOFLEX-106]  505238/6 Apr.13,19| 1 Year
10. RF Cable Hubersuhner |[SUCOFLEX-106 505238/6 Apr.11,20| 1 Year
11. Test Software AUDIX e3 6.2009-5-21a(n)| N/A N/A
Note: N/A means Not applicable.
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4.2. Block Diagram of Test Setup
For frequency range 30MHz-1000MHz

Semi-anechoic 3m Chamber

} ANTENNA ELEVATION VARIES FROM 1 TO 4 METERS

3m

TURN TABLE
2.0m(L)*1.0m(W)*0.8m(H) __, || (FIBRE GLASS)

Combining Network [ | AMP || Spectrum Analyzer | { PC System

Receiver

For frequency range 1GHz-25GHz

Anechoic 3m Chamber
ANTENNA ELEVATION VARIES FROM 1 TO 4 METERS

B 3m
h (Reference Point)

1.0m(L)*1.0m(W)*1.5m(H)—|| TURN TABLE [1 5m
ABSORBER (Styrene) '
(30cm maximum)
3
—— _

AMP | [Spectrum Analyzer| [ PC System
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4.3. Radiated Emission Limit Standard:

FREQUENCY DISTANCE FIELD STRENGTHS LIMIT

MHz Meters uV/m dB(uV)/m
30 ~ 88 3 100 40.0
88 ~ 216 3 150 43.5
216  ~ 960 3 200 46.0
960 ~ 1000 3 500 54.0
74.0 dB(uV)/m (Peak

Above  1000MHz 3 54.0 dB(pf{/L)/Bll (A(V6rag)e)

Remark : (1) Emission level dBuV =20 log Emission level uV/m

(2) The smaller limit shall apply at the cross point between two frequency
bands.
(3) Distance is the distance in meters between the measuring instrument,
antenna and the closest point of any part of the device or system.
(4) The emission limits shown in the above table are based on measurements
employing a CISPR quasi-peak detector except for the frequency bands 9-90
kHz, 110-490 kHz and above 1000MHz. Radiated emission limits in these
three bands are based on measurements employing an average detector.
4.4. EUT Configuration on Test
The following equipment are installed on Radiated Emission Test to meet the commission
requirements and operating regulations in a manner which tends to maximize its emission
characteristics in normal application.

4.4.1. WiFi module (EUT)

Model Number o U9w42
Serial Number . N/A
4.5. Operating Condition of EUT

4.5.1. Setup the EUT and simulator as shown as Section 4.2.
4.5.2. Turn on the power of all equipments.

4.5.3. Let EUT work in BLE Tx mode.

4.6. Test Procedure
Frequency below 30MHz:
The EUT setup on the turn table which has 0.8 m height to the ground. The turn table rotated
360 degrees and antenna fixed to 1 m to find the maximum emission level. In order to find the
maximum emission, all of the interface cables were manipulated according to ANSI

C63.10-2013 regulation.

EUT and its simulators are placed on a turn table, which is 0.8 meter high above ground for
frequency 30MHz~1000MHz, 1.5 meter high above ground for frequency above 1GHz and put
the absorbing with 2.4m(L)*2.4m(W)*0.3m(H) on the ground . The turn table can rotate 360
degrees to determine the position of the maximum emission level. Power on the EUT and let it
working in test mode, then test it. EUT is set 3 meters away from the receiving antenna, which
is mounted on a antenna tower. The antenna can be moved up and down between 1 meter and 4
meters to find out the maximum emission level. Broadband antenna (calibrated bilog antenna)
is used as receiving antenna for frequency 30MHz~1000MHz, and the Horm antenna is used as
receiving antenna for frequency above 1GHz. Both horizontal and vertical polarization of the
antenna is set on Test. In order to find the maximum emission levels, all of the interface cables
must be manipulated according to ANSI C63.10-2013 on radiated emission Test.
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4.7.

This test was performed with EUT in X, Y, Z position, and the worse case was found when
EUT in X position as the test photo indicated.

The bandwidth of the EMI test receiver (R&S ESR7) is set at 120kHz for frequency range
from 30MHz to 1000 MHz.

The bandwidth of the Spectrum’s RBW is set at IMHz and VBW is set at 3MHz for peak
emissions measurement above 1GHz.

This device is pulse Modulated, a duty cycle factor was used to calculated average level based
measured peak level.

The frequency range from 30MHz to 10th harmonic (25GHz) are checked. and no any
emissions were found from 18GHz to 25 GHz, So the radiated emissions from 18GHz to
25GHz were not record.

Radiated Emission Test Results
PASS.

All the emissions from 30MHz to 25GHz were comply with the 15.209 Limit.

Note: The duty cycle factor for calculate average level is -1.229dB for Bluetooth V4.0, The
duty cycle factor for calculate average level is -4.554dB for Bluetooth V5.0, and average
limit is 20dB below peak limit, so if peak measured level comply with average limit, the
average level was deemed to comply with average limit.
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Bluetooth V4.0(1Mbps):

1/duty cycle) =-1.229dB

Duty cycle factor = 20log (l/duty cycle) =-1229dB

Agilent Spectrum Analyzer Swept SA

| SENSE:INT| | ALTGN AUTO 02:356:13 PMNoy 21, 2019

PNO: Wide —%—
IFGain;Low

Ref Offset 11.7 dB

10 dBidiv.  Ref 20.00 dBm
Log

|

Center 2.402000000 GHz
Res BW 100 kHz

‘HN MI
I|

#/BW 100 kHz

Avyg Type: Log-Pwr
Trig: Free Run

#Atten: 20 dB Select Marker.

Properties»

| SENSE:INT| | ALIGN ALUTO 02:36:02 PMNoy 21, 2019

Markor 1 & 2.54000 ms

PNO: Wide ——
IFGain;Low

Ref Offset 11.7 dB

10 dBidiv. Ref 20.00 dBm
Log -

Center 2402000000 GHz
Res BW 100 kHz

#VBW 100 kHz

Avg Type: Log-Pwr Marker

Trig: Free Run

#Atten: 20 dB Select Marker’

Properties»

Sweep 5.000 ms (1001 pts)
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Agilent Spectrum Analyzer - Swept SA

i o o |

ALIGN AUTO 0235:06 PMNoy 21, 2019

O/
Marker 1 A 2.20500 ms

PNO: Wide —»— Trig: Free Run
IFGain:Low #Atten: 20 dB e Marker’

Ref Offset 11.7 dB
Ref 20.00 dBm

Center 2.402000000 GHz
Res BW 100 kHz #VBW 100 kHz

MSG

Avg Type: Log-Pwr

AMKr1 2.205 ms
1.49 dB

Properties»

Span 0 Hz
Sweep 5.000 ms (1001 pts)
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Bluetooth V5.0(2Mbps):
Duty cycle factor = 20log (1/duty cycle) =-4.554dB

Agilent Spectrum Analyzer - Swept SA
SENSE:INT| ALIGH AUTO

Avyg .Type: Log-Pwr

Trig: Free Run
#Atten: 20 dB

PHO: Wide —»—
IFGain:Low

Ref Offset 11.7 dB

10 dBidiv  Ref 20.00 dBm

Log

0 O S A
1
0 O 1
0 O 1
10t 0
010010
WA O
ot R

Center 2.402000000 GHz Span 0 Hz

Res BW 100 kHz #VBW 100 kHz Sweep 100.0 ms (1001 pts)

MSG

TracelDet

Select Trace’

Preset’
Detectors

Clear Trace

Clear All Traces

Preset
All Traces

More
20f3

Agilent Spectrum Analyzer - Swept SA
SEMSE:INT| ALIGH AUTO

Avg Type: Log-Pwr

Marker 1 A 1.87500 ms _
PNO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 20 dB

AMEKr1 1.875 ms

Ref Offset 11.7 dB -0.96 dB

10 dBidiv.  Ref 20.00 dBm
Log

B

.
P T S D
) R % T
AL 0 O 0 1 I

Center 2.402000000 GHz
Res BW 100 kHz

MSG

Span 0 Hz

#VBW 100 kHz Sweep 5.000 ms (1001 pts)

Marker

Select Marker’

Properties»
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Agilent Spectrum Analyzer - Swept SA
T e e : ALIGH AUUTO 09:36:38 PM Apr 15, 2020

Marker 1 A 1.11000 ms AT el 0agE e
PNO: Wide —»— 1rig: Free Run

IFGain:Low #Atten: 20 dB Select Marker.
AMKr1 1.110 ms

Ref Offset 11.7 dB
Ref 20.00 dBm -11.11 dB

Properties»

ol
’1!_\.2
|r
Center 2402000000 GHz Span 0 Hz
Res BW 100 kHz #VBW 100 kHz Sweep 5.

MSG
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Frequency: 30MHz~1GHz
Bluetooth V4.0(1Mbps):

Data: 4 File: E:2019 Report DataiC#i3F 412 1911060.RFEMS (8)
gp LEVE (BT Date: 2019-12.01
FCC PART 15 C (b
|
wf—
Y30 224, 418, 612, 806. 1000
Frequency (MHz)
$ite no. 3m Chamber Data no. 4
Dis. / Anr. 3m 2019 VULBI168-493 hnt. pol. HORIZONTAL
Limit FCC PART 15 C (3H)
Env. / Ins. Z.4%C/55% Engineer : Garry
Pover rating : DC 3.3V
Test Node BT 4.0 TX
Ant. Cable Emission
o Fregq. Factor Loss Reading Level Limits Margin Rewark
(HHz) (dB/w]  (dB) (dBu¥) (dBuV/mi (dBuV/ml  (dB)
1 164.830 15.50 1.29 B8.55 29.34 43.50 14.16 QP
z  207.510 17.00  1.47 16.66 35.13  43.50  8.37  QF
3 276,380 19.24 1.7z 17.36 38.32  46.00  7.68 QP
4 415.090 22.50  2.09  0.13 24.72  46.00 21.28 QP
5 695.480  27.00  2.86 -0.49  25.37  46.00 16.63 QP
3 B27.340 28.6% 3.23 -0.36 31.51 46.00 14.49 QP

Remarks: 1.
2. The emission levels that are 204B below
limit are not reported.

Bluetooth V5.0(2Mbps):

Emission Level= intenna Factor + Cable Loss + Reading.

the official

Data: 3
Level (dBu¥/m)
80

019 Report Data\C\ #3417 1911060-RF.EM6 (8)
Date: 2019-12-01

FCCPART A5 C(3M)

30 2. 418 612, 806 1000
Frequency {MHz)
gite no. 3m Chember Data no. : 3
Dis. / Ant. 3m 2019 VWULBI168-493 Ant. pol. @ VERTICAL
Limit FCC FART 15 C (3H)
Env. / Ins 2.4%C/53% Engineer : Garry
Fower rating : DC 3.3V
Test Mode BT 4.0 TX
Ant.  Cahle Emission
No Freq. Factor Loss Reading Level Limits Margin  Remark
(MEz) (dB/my (B} (dBu¥) (dBuV/m) (dBuV/m) {(dB}

1 207.510 17.00 1.47 13.83 32.30 43.50 11.20 QP

2 276380 19.24 1.7z 9.78 30,74  46.00 15.26  QF

3 415,090 2z.50  2.09  3.10 27.69  46.00 18.31 QP

4 553.800 25.00  2.51  2.27 29,78  46.00 16.22 QP

5 607.150 25.88  2.67  7.86 36.41  46.00 9.5 0P

13 689. 600 27.00 2.85 1.92 31.77 46.00 14.23 QP
Remarks: 1. Emission Level= Antemna Factor + Ceble Loss + Reading.

2. The ewission levels that are 20dB below the official
limit are not reported.
Data: 17 File: E:12019 Report Data\C\#53HA 1Z1911060-REEM6 (20)
g Leve! {dBuvim) Date: 2020-04-14

FECPARTASC(3M)

Data: 18 File: E:2019 Report DataiC\#i#HA17 1911060-RF EM6 (20)
80 Level (dBuVim) Date: 2020-04-14
FECPART45C(IMy
i
4[I4‘
o 30 224 418. 612, 806. 1000
Frequency (MHz)
Site no. 3m Chamber Dpata no. 18
Dis. / Ant. 3m 2019 VULE9168-493 Ant. pol. : HORIZONTAL
Limit FCC PART 15 C (3H)
Env. / Ins 22.4%C/83% Engineer Garry
Power rating : DC 3.3V
Test Hode : BLE-2M TX
int.  Cable Emission
No. Freq. Factor Loss Reading Level  Limits Margin  Rewark
(mHz) (dB/w)  (dB) (dBu¥) (dBuV/m) (dBuV/m)  [dB)
1 172.550  18.50 1.3z £.93  27.05  43.50 16.45 QP
2z 207.510  17.00 1.47  12.66 31.13 43.50 12.37 QP
3 276,380  19.24 1.7z 14.36 35.32 46.00  10.68 QP
4 285.170  19.46 1.75  12.17  33.38  46.00 12.62 P
5 415,080 22.50  2.02 0,13 24.72 46.00  21.28 QP
6 693.480 27.00  2.56 -0.49 29.37  46.00 16.63 P

Remarks: 1.
z.

Emission Level= Antenna Factor + Cable Loss + Reading.
The emission levels that are 20dB below the official
limit are not reported.

30 224 418. 612, 806. 1000
Frequency (MHz)
Site no. 3m Chamber Data no. : 17
Dis. / Ant. 3m 2019 VULB9168-493 Ant. pol. : VERTICAL
Linmit FCC PART 15 C (31
Env. [/ Ins. 22.4%C/53% Engineer Garry
Power rating : DC 3.3V
Test Hode BLE-21 TX
ant.  cable Emission
No. Freq. Factor Loss Reading Level  Limits Margin  Remark
(MHz) (AB/m)  (dB) (dBu¥) {ABuW/m) (dBUV/m]  (dB)
1 64.920  19.00 0.76  0.16  19.82 40.00  20.08 QP
2 207.510  17.00 1.47  10.83 29.30  43.50 14.20 QP
3 276.380 19.24 1.72 9.78 30.74  46.00 15.26 QP
4 553.800  5.00 z.51 1.27 28,78 46.00 17.22 P
§ 605.210 25.80 2.67 1.61 30,08 46.00 15.92 op
£ £93.480  27.00 z.86  0.57  30.43 46.00 15.57 QP
Remarks: 1. Emission Level= Antemna Factor + Cahle Loss + Reading.

2. The emission levels that are 20dE below the official
limit are not reported.
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Frequency: 1GHz~18GHz
Bluetooth V4.0(1Mbps):

Data: 33 File: F:2019 Report'C\#i3\A121911060-BT.EM6 (48) Data: 34 File: F:2019 Report C\#3F'A121911060-BLEM6 (48)
Level (dBuVim) Date: 2019-11-28 Level (dBuVim) Date: 2019-11-28
108.0 108.0
96.0 96.0)
84.0) 84| 1
FCC PART 15C PEAK FCC PART 15C PEAK
72.0 72.0)
60.0 609 FCC PART 150 AV
48.0 48.0) z
36.0 36.0)
24.0 24.0)
12.0] 12.0|
1000 4400. 7800. 11200. 14600. 18000 1000 4400. 7800. 11200. 14600. 18000
Frequency (MHz) Frequency (MHz)
gite no. : 3w Chamber Data mo. @ 33 gite no. : 3m Chamber Data no. @ 34
Dis. / Ant. : 3m 2018 3115-4580 Ant. pol. : HORIZONTAL Dis. / Ant. : 3m 2016 3115-4580 int. pol. : HORIZONTAL
Limit : FCC FART 15C PEAK Limit : FCC PART 15C PEAK
Env. / Ins. : 23.4%C/52.9% Inginesr : Garry Env. / Ins. : 23.4%C/52.9% Engineer : Garry
Power rating : DC 3.37 Power rating : DS 3.3V
Test Mode  : BLE GFSK 2402MHz Tx Mode Test Hode : BLE GFSK 2402MHz Tx Node
Ant.  Cable imp  Emission
No. Freq. Factor Loss Reading factor Level  Limits  Margin  Remark
(MHz]  (dB/w) (dB]  (dBuV) (dB)  {dBu¥/m) (dBuV/m]  (dB)
1 2402.00 27.71  3.04 ©7.25 35.04 82.96  74.00  -6.96 Peak
z 4804.00 32.10  4.27 45.81 34.36 47.82  74.00  26.18 Peak
Remarks: 1. Emission Level= Antenna Factor + Ceble Loss + Reading
~hnp factor.
2. The emission levels that are 20dB below the official
limit are not reported.
Data: 35 File: /2019 ReportiCi#i3+\A121911060-BT.EM6 (48) Data: 36 File: F;2019 Report\C\#53HA121911060-BT.EMG (48)
Level (dBuVim) Date: 2019-11-28 Level (dBuVim) Date: 2019-11-28
108.0 108.0
96.0 96.0)
84.0 84.0 f
1 FCC PART 15C PEAK FCC PART 15C PEAK
72.0 72.0)
60.0 609 PART 150 AV
48.0 48.0) H
36.0 36.0)
24.0 24.0
12.0] 12.0|
1000 4400, 7800. 11200, 14600. 18000 1000 4400. 7800. 11200 14600, 18000
Frequency (MHz) Frequency (MHz)
gite no. : 3w Chamber Data mo. @ 35 gite no. : 3m Chamber Data no. @ 36
Dis. / Ant. : 3m 2018 3115-4580 Ant. pol. : VERTICAL Dis. / Ant. : 3m 2018 3115-4580 Ant. pol. : VERTICAL
Limit : FCC FART 15C PEAK Limit : FCC PART 15C PEAR
Env. / Ins. @ 23.4%C/52.9% Engineer : Garry Env. / Ins. : 23.4%C/52.9% Engineer : Garry
Power rating : DC 3.37 Power rating : DS 3.3V
Test Mode  : BLE GFSK 2402MHz Tx Mode Test Hode : BLE GFSK 2402MHz Tx Mode
Ant.  Cable inp  Emission
Ho. Freq. Factor Loss Reading factor Level  Liwits Margin Remark
(MHz]  (dB/w)  (dB]  (aBuv) (4B)  {dBuv/m) (dBuV/m]  (dB)
1 2402.00 27.71  3.04 81.12 35.04 76.83  74.00  -2.83 Peak
z 4804.00 32.10  4.27 45.79  34.36 47.80  74.00  26.20 Peak

Remarks: 1. Emission Level=

intenna Factor + Cable Loss + Reading

~lmp factor.

2. The emission levels that are 20dB below the official
limit are not reported.
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Data: 39 File: F:2019 ReportiC ¥\ 121911060-BT.EM6 (48) Data: 40 File: F:2019 Report\C\ 3+ A1Z1911060-BT.EMG (43)
4agLevel (dBuVim) Date: 2019-11-28 12gLevel (dBuVim) Date: 2019-11-28
108.0 108.4)
96.0 96.0)
840 840 !
FCC PART 15C PEAK FCC PART 15C PEAK
72.0 72.4)
60.0 60.0 FCCPART 15C AV
48.0 18.0)
36.0 36.0)
240 240)
12.0) 120]
1000 4100, 7800. 11200. 14600. 18000 1000 4400, 7800. 11200. 14600. 18000
Frequency (WHz) Frequency (MHz)
Fite no. i 3w Chawber Data no. : 3% Jite no. i 3m Chamber Data no. : 40
Dis. / Ant. & 3m 2018 3115-4580 Ant. pol. : HORIZONTAL Dis. / Ainr. : 3m 2018 3115-4580 int. pol. : HORIZONTAL
Limit : FCC PART 15C PEAK Limit : FCC PART 15C PEAR
Env. / Ins. : 23.4%C/52.9% Enginesr : Garry Env. / Ins. 1 23.47C/52.9% Engineer : Garry
Power rating : DC 3.3V Power rating : DC 3.3V
Test Mode : BLE GFSE 2440MHz Tx MNode Test Mode : BLE GFSK 2440MHz Tx Mode
int. Cable imp  Emission
Mo. Freq. Factor Loss Reading factor Level Limits Margin Remark
(MHz) (dB/mi  (dB) {ABuv) (dB]  (dBuV/m] (dBuV/m]  {dB)
1 2440.00 27.87 3.08 87.8%9 35.02 83.82 74.00 -9.82 Peak
Z 4880.00 32.25 4.30 46.14 34.38 48.31 T4.00 25.69 Peak
Rewarks: 1. Emission Level= Antenna Factor + Ceble Loss + Reading
—imp factor.
2. The emission levels that are 20dE below the official
limit are not reported.
Data: 41 File: F:2019 ReportiC U9 \A 121911060-BT.EM6 (48) Data: 42 File: F:2019 ReportiCUB3FA1Z1911060-BT.EMG (43)
120Level (dBuVim) Date: 2019-11-28 1aglevel (dBuVim) Date: 2019-11-28
108.0 108.0)
96.0 96.0)
840 84.0) 1
| FCC PART 15€ PEAK FCC PART 15C PEAK
72.0 72.0)
60.0 60.0 PART 15C AV
48.0 18.0)
36.0 36.0)
240 24.4)
12.0) 129)
1000 1100, 7800. 11200, 14600, 18000 1000 4400, 7800. 11200. 14600. 18000
Frequency (MHz) Frequency (MHz)
Fite no. i 3w Chawber Data no. : 41 Jite no. i 3m Chamber Data no. : 42
Dis. / Ant. 3w 2018 3115-4580 int. pol. : VERTICAL Dis. / Aut. : 3m 2018 3115-4550 dnt. pol. @ VERTICAL
Limit : FCC PART 15C PEAK Limit : FCC PART 15C PELE
Env. / Ins. @ 23.4%C/BZ.0% Engineer : Garry Env. / Ins. @ 23.4%C/52.9% Engineer : Garry
Power rating : DC 3.3% Power rating : DC 3.3V
Test Mode : BLE GFSE 2440MHz Tx Mode Test Mode : BLE GF3K 2440MHz Tx Moce
ant. cable Arop Emizsion
Mo. Freq. Factor Loss Reading factor Level Limits  Margin Remark
(MHz ] (dB/m) (dE) (dBuV) (dB) (dBuV/m) (dBuV/m) 1dB)
1 2440.00 27.87 3.08 g4.89 35.02 B80.82 74.00 -6.62 Peak
z 4880.00 32.25 4.30 46.04 34.38 48.21 74.00 25.79 Peak

Remarks: 1.

Emission Level= Antenna Factor + Csble Loss + Reading
—mp factor.

. The emission levels that are 204 helow the official

limit are not reported.
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AUDIX Technology (Shenzhen) Co., Ltd.

Data: 45 File: F:2019 Report:C ¥ \A121911060-BT.EM6 (48) Data: 46 File: F:12019 ReportiC\@3HA121911060-BT.EMG (43)
1aglevel (@Buim) Date: 2019-11.28 1zglevel (@Buvim) Date: 2019-11.28
108.0) 108.0)
96.0) 96.0)
84.0) 34.0) !
FCC PART 15¢ PEAK FCC PART 15C PEAK
72.0) 72.0)
60.0 60.0) FCCPART 15C AV
48.0) 48.0) H
36.0) 36.0)
24.0) 24.0)
12.0 12.0
1000 4400, 7800. 11200, 14600, 18000 1000 4400, 7800 11200, 14600, 18000
Frequency (MHz) Frequency {MHz)
Fite no. i 3w Chawber Data no. : 45 Jite no. i 3m Chamber Data no. : 46
Dis. / Ant. & 3m 2018 3115-4580 Ant. pol. : HORIZONTAL Dis. / Ainr. : 3m 2018 3115-4580 int. pol. : HORIZONTAL
Limit : FCC PART 15C PEAK Limit : FCC PART 15C PEAR
Env. / Ins. : 23.4%C/52.9% Enginesr : Garry Env. / Ins. 1 23.47C/52.9% Engineer : Garry
Power rating : DC 3.3V Power rating : DC 3.3V
Test Mode : BLE GFSE 2480MHz Tx MNode Test Mode : BLE GFSK 2480MHz Tx Mode
int. Cable imp  Emission
No. Freg. Factor Loss Reading factor Lewvel Limits Margin Remark
(MHz ) (dB/m) (dB) (dBuv) () {dBuV/m) (dBuV/m) 1dB)
1 2480.00 27.98 3.10 88.23 35.01 84.30 74.00 -10.30 Peak
Z 4960.00 32.43 4.33 45.18 34.39 47.55 T4.00 26.45 Peak
Rewarks: 1. Emission Level= Antenna Factor + Ceble Loss + Reading
—Imp factor.
2. The emission levels that are 20dE below the official
limit are not reported.
Data: 43 File: F:2019 Report:C i3 \A121911060-BT.EM6 (48) Data: 44 File: F:2019 ReportiC\@3HA121911060-BT.EMG (48)
120Level (dBuVim) Date: 2019-11-28 1aglevel (dBuVim) Date: 2019-11-28
108.0) 108.0)
96.0) 96.0)
84.0) 84.0) 1
FCC PART 15€ PEAK FCC PART 15C PEAK
72.0) 72.0)
60.0 60.0 PART 15C AV
48.0) 48.0) 2
36.0) 36.0)
24.0) 24.0)
120 12.0
1000 4400, 7800 11200, 14600, 18000 1000 4400, 7800 11200, 14600, 18000
Frequency (MHz) Frequency (MHz)
Fite no. i 3w Chawber Data no. : 43 Jite no. i 3m Chamber Data no. : 44
Dis. / Ant. 3w 2018 3115-4580 int. pol. : VERTICAL Dis. / Aut. : 3m 2018 3115-4550 dnt. pol. @ VERTICAL
Limit : FCC PART 15C PEAK Limit : FCC PART 15C PELE
Env. / Ins. @ 23.4%C/BZ.0% Engineer : Garry Env. / Ins. @ 23.4%C/52.9% Engineer : Garry
Power rating : DC 3.3V Power rating : DC 3.3V
Test Mode : BLE GFSE Z2450MHz Tx Mode Test Mode : BLE GF3K 2450MHz Tx Moce
ant. cable Arop Emizsion
MNa. Freg. Factor Loss Reading factor Level Limits Margin Remark
(MHz ] (dB/m) (dE) (dBuV) (dB) (dBuV/m) (dBuV/m) 1dB)
1 2480.00 27.98 3.10 §6.51 35.01 B82.58 74.00 -5.58 Peak
z 4360.00 32.43 4.33 44.88 34.339 47.25 74.00 26.75 Peak

Remarks: 1. Emission Levels

—hkmp factor.

2. The emission levels that are 20dB below the official
limit are not reported.

intenna Factor + Csble Loss + Reading
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Bluetooth V5.0(2Mbps):

Data: 49 File: F:2019 Report CU3A1Z1911060-BT.EME (64) Data: 50 112019 ReportC#53F\A121911060-BT.EMG (64)
1200V (dBuVim) Date: 2020-04-15 12gleve! (4B Date: 2020-04-15
110 110)
90 90|
1
RCC PART 15C PEAK FCC PART 15C PEAK
70 70|
FCC PART 15C AV
50 50|
30 30|
10 10
1000 4400. 00. 11200 14600. 18000 1000 4400. 00. 11200. 14600. 18000
Frequency (MHz) Frequency (MHz)
Zite no : 3m Chamber Data no. @ 49 gite no. : 3m Chamber Data no. : 50
Dis. / int. i 3m 2018 HCTD1Z0$-3007 Ant. pol. : HORIZONTAL Dis. / &nt. i 3m 2019 MCTD1203-3007 Ant. pol. : HORIZONTAL
Limit : FCC PART 15C PEAK Limit : FCC PART 15C PEAR
Env. / Ins 1 23.4%C/52.9% Engineer : Garry Env. / Ins 1 23.4%C/52.9% Engineer : Garry
Power rating : DC 3.3V Power rating : DC 3.3V
Test Hode : BLE-2M GFSK 2402MHz Tx Mode Test. Node : BLE-2M GFE 2402MHz Tx Mode
Ant.  Cable Amp  Emission
Ho. Freq. Factor Loss Reading factor Level  Limits Margin Remark
(MHz)  (@B/w)  (4B]  (dBuV] (AB]  (dBuV/x) (dBuV/m]  (dB)
12402.000 27.70  5.04  86.51  35.04 82,21  ———-om  ——ooe Peak
z 4804.000 31.70  4.27 47.67 34.36 49.28  74.00  24.72 Peak
Remarks: 1. Emission Level= Intenna Factor + Cable Loss + Reading
~Imp factor.
2. The emission levels that are 20dB below the official
limit are not reported.
Data: 51 File: F:2019 Report CU3A1Z1911060-BT.EME (64) Data: 52 019 Report\C @53 \A121911060-BT.EMG (64)
1200V (dBuVim) Date: 2020-04-15 12gleve! (4B Date: 2020-04-15
110 110)
90 90|
RCC PART 15C PEAK 4 FCC PART 15C PEAK
70 70|
FCC PART 15C AV
50 50|
30 30|
10 10)
1000 4400, 00. 11200, 14600. 18000 1000 4400. 0. 11200 14600, 18000
Frequency (MHz) Frequency (MHz)
Zite no : 3m Chamber bata no. : 51 gite no. : 3m Chamber Data no. : 52
Dis. / int. : 3m 2019 HCTD1Z09-3007 Ant. pol. : VERTICAL Dis. / Ant. : 3m 2019 MCTD1209-3007 Ant. pol. : VERTICAL
Limit : FCC PART 15C PEAK Limit : FCC PART 15C PEAR
Env. / Ins. i 23.47C/52.9% Engineer : Garry Env. / Ins. i 23.4°C/52.9% Engineer : Garry
Power rating : DC 3.3V Power rating : DC 3.3V
Test Hode : BLE-2M GFSK 240zMHz Tx Mode Test Mode : BLE-2M GFSK 2402MHz Tx Mode
Ant.  Cable Amp  Emission
Ho. Freq. Faetor Loss Reading factor Level  Limits Margin Remark
(MHz)  (dB/w)  (dB)  (dBuVl (dB]  (dBuV/m] (dBuV/m]  (dB)
12402.000 27.70  5.04 75.83  35.04  71.5%  ———-om  ——ooe Peak
z 4504.000 31.70  4.27  46.74  34.36  48.35  74.00  25.65 Peak
Rewarks: 1. Emission Level= Antenna Factor + Csble Loss + Reading

—imp factor.

. The emission levels that are 20dE below the official
linit are not reported.

2
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FCC ID:2AU3BU9IW42

Data: 55 File: F:2019 Report'C\#3#\A1Z 1911060-BT.EM6 (64) Data: 56 File: F:2019 ReportiC\#53\A121911060-BLEM6 (64)
yaptevel (dBuVim) Date: 2020-04-15 1agLevel (dBuVim) Date: 2020.04-15
110 110
90| 90)
1
FCC PART 15C PEAK FCC PART 15C PEAK
70| 70)
FCC PART 15€C AV
50| 50)
30| 30)
10 10)
1000 4400. 7800. 11200, 14600. 18000 1000 4400. 7800. 11200 14600, 18000
Frequency (MHz) Frequency {MHz)
site no. : 3w Chamber Data mo. : 55 site na. : 3m Chamber Data no. @ 56
Dis. / Ant. @ 3w 2018 MCTD1Z0S-3007 Ant. pol. : HORTZONTAL Dis. / Ant. : 3m 2019 MCTD120S-3007 Ant. pol. : HORIZONTAL
Limit : FCC FART 15C PEAK Limit : FCC FART 15C PEAK
Env. / Ins. : 23.47C/52.9% Inginesr : Garry Env. / Ins. : 23.47C/52.3% Enginesr : Garry
Power rating : DC 3.37 Power rating : DC 3.3V
Test Mode @ BLE-2M GFSK 2440MHz Tx Hode Test Node : BLE-2M GFSK 2440MHz Tx Node
ant. Cable inp  Emission
Ho. Freq. Factor Loss Reading factor Level  Limits  Margin Remark
(MHz)  (dB/m) (dB)  (dBuV) (dB)  (dBu¥/m| [dBuV/m)  (dB)
12440.000 27.90  3.08  ©3.30 35.02  79.26 —-——--  ——--—- Peak
z 4880.000 32.02  4.30 46.33  34.38 48,27  74.00  25.73 Peak
Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading
—mmp factor.
2. The emission levels that are 20dB below the official
limit are not reported.
Data: 57 File: /2019 ReportiC i3 \A121911060-BT.EM6 (64) Data: 58 File: F;2019 Report\C\#53HA121911060-BT.EMG (64)
1 Level (dBuVim) Date: 2020-04-15 1 Level (dBuV/m} Date: 2020-04-15
110] 110}
90| 90)
FCC PART 15C PEAK 1 FCC PART 15C PEAK
70| 70
FCC PART 15C AV
50| 50)
30| 30
10 10)
“1000 4400. 7800. 11200, 14600. 18000 1000 4400. 7800. 11200. 14600. 18000
Frequency (MHz) Frequency (MHz)
Site no. : 3w Chawber Data no. @ 57 Site no. : 3m Chamber Data no. @ S8
Dis. / Ant. : 3w 2018 MCTD1209-3007 Ant. pol. : VERTICAL Dis. / Eat. : 3m 2019 NCTD1209-3007 int. pol. : VERTICAL
Limit : FCC PART 15C PEAK Limit : FGC PART 1SC PEAK
Env. / Ins. : 23.47C/52.9% Engineer : Garry Env. / Ins. : 23.47C/52.9% Engineer : Garry
Power rating : DC 3.37 Power rating : DC 3.3V
Test Mode @ BLE-2M GFSK 2440MHz Tx Hode Test Node : BLE-2M GFSK 2440MHz Tx Mode
ant.  Cable hnp  Emission
Ho. Freq. Factor Less Reading factor Level  Limits Margin Remark
(MHz)  (dB/m) [dB)  (dBuV) (dB)  (dBuV/m| [dBuV/m)  (dB)
12440.000 27.90  3.08  75.46 35.02 71.42 —--m-=  —---m- Peak
2 4880.000 32.0z  4.30 46.86 34.38  48.80  74.00  25.20 Peak
Remarks: 1. Emission Level=

Antenna Factor + Cable Loss + Reading

—kmp factor.

. The emission levels that are 20dB below the official
limit are not reported.
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FCC ID:2AU3BU9IW42

Data: 59 File: F:2019 Report'C\#3#\A1Z 1911060-BT.EM6 (64) Data: 60 File: F:2019 ReportiC\#53\A121911060-BLEM6 (64)
yaptevel (dBuVim) Date: 2020-04-15 1agLevel (dBuVim) Date: 2020.04-15
110 110
90| 90)
N FCC PART 15C PEAK 1 FCC PART 15C PEAK
70| 70)
FCC PART 15€C AV
50| 50)
30| 30)
10 10)
1000 4400. 7800. 11200, 14600. 18000 1000 4400. 7800. 11200 14600, 18000
Frequency (MHz) Frequency {MHz)
site no. : 3w Chamber Data mo. : 59 site na. : 3m Chamber Data na. @ 60
Dis. / Ant. @ 3w 2018 MCTD1Z0S-3007 Anc. pol. : VERTICAL Dis. / Ant. : 3m 2019 MCTD120S-3007 Ant. pol. : VERTICAL
Limit : FCC FART 15C PEAK Limit : FCC FART 15C PEAK
Env. / Ins. : 23.47C/52.9% Inginesr : Garry Env. / Ins. : 23.47C/52.3% Enginesr : Garry
Power rating : DC 3.37 Power rating : DC 3.3V
Test Mode @ BLE-2M GFSK 2480MHz Tx Hode Test Node : BLE-2M GFSK 2480MHz Tx Node
ant. Cable inp  Emission
Ho. Freq. Factor Loss Reading factor Level  Limits  Margin Remark
(MHz)  (dB/m) (dB)  (dBuV) (dB)  (dBu¥/m| [dBuV/m)  (dB)
1 2480.000 28.03  3.10  79.16 35.01 75.28  ————-m  ——--— Peak
Z 4960,000 32,70  4.33  45.87 34.39 48,51  74.00  25.49 Peak
Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading
—mmp factor.
2. The emission levels that are 20dB below the official
limit are not reported.
Data: 61 File: /2019 ReportiC i3 \A121911060-BT.EM6 (64) Data: 62 File: F;2019 Report\C\#53HA121911060-BT.EMG (64)
1a0Level (4BUVim) Date: 2020-04-15 120Level (4BuVim) Date: 2020-04-15
110] 110}
90| 90)
1
FCC PART 15C PEAK FCC PART 15C PEAK
70| 70
FCC PART 15C AV
50 50) 2
30| 30
10 10)
“1000 4400. 7800. 11200, 14600. 18000 1000 4400. 7800. 11200. 14600. 18000
Frequency (MHz) Frequency (MHz)
Site no. : 3w Chawber Data no. 51 Site no. : 3m Chamber Data no. @ 62
Dis. / Ant. : 3w 2018 MCTD1209-3007 Ant. pol. : HORIZONTAL Dis. / Eat. : 3m 2019 NCTD1209-3007 int. pol. : HORIZONTIL
Limit : FCC PART 15C PEAK Limit : FGC PART 1SC PEAK
Env. / Ins. : 23.47C/52.9% Engineer : Garry Env. / Ins. : 23.47C/52.9% Engineer : Garry
Power rating : DC 3.37 Power rating : DC 3.3V
Test Mode @ BLE-2M GFSK 2480MHz Tx Hode Test Node : BLE-2M GFSK 2480MHz Tx Mode
ant.  Cable hnp  Emission
Ho. Freq. Factor Less Reading factor Level  Limits Margin Remark
(MHz)  (dB/m) [dB)  (dBuV) (dB)  (dBuV/m| [dBuV/m)  (dB)
12480000 28.03  3.10 ©3.32  35.01 79,44 —-----  —---m- Peak
2 4960.000 32.70  4.33  45.17  34.39  47.81  74.00  26.19  Peak
Remarks: 1. Emission Level=

intenna Faetor + Cable Loss + Reading

-lmp factor.

2. The emission levels that are 20dB below the official
limit are not reported.
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5. CONDUCTED SPURIOUS EMISSIONS

5.3.

5.4.

5.5.

5.1. Test Equipment
Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal.
Interval
1. PXA Signal Agilent N9030A MY51380221 | Jun.30,19 | 1 Year
Analyzer
2. Attenuator Agilent 8491B MY39269201 | Oct.13,19 1 Year
3. RF Cable EMCI EMClgzs'O%M'KM 170702 May.13,19 | 1 Year
5.2. Block Diagram of Test Setup

Please reference to section 2.4.

Limit
In any 100kHz bandwidth outside the frequency bands in which the spread spectrum
intentional radiator in 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.

Test Procedure

Use the test method descried in ANSI C63.10:

The transmitter output was connected to a spectrum analyzer, The resolution bandwidth is set
to 100 kHz, The video bandwidth is set to 300 kHz and measure all the emissions With peak
detector.

Test result

PASS (The testing data was attached in the next pages.)

EUT: WiFi module

M/N: U9W42

Test date: 2019-11-21 ) e o
82020-04-15 Pressure: 102.1£1.0 kpa Humidity: 51.1£3.0%
Tested by: Garry Test site: RF site Temperature:22.8+0.6 °C
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FCC ID:2AU3BU9YW42

Bluetooth V4.0(1Mbps):
GFSK
2402MHz(30MHz-1GHz)

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
R 500 DC SENSEINT] ¥ _—r R 1500 DC SENSEINT]
Marker 1 722.580000000 MHz . Avg Type: Log-Pwr Marker 3 2.400000000000 GHz . Avg Type: Log-Pwr

RO oot (o Trig: Free Run Avg[Hold:>10/10 [riveneve PNO: Fast Ly Trig: Free Run Avg|Hold:»10110

IFGain:Low #Atten: 20 dB IFGain:Low #Atten: 20 dB
NextPeak|
Ref Offset 11.7 dB Ref Offset 11.7 dB
1Lo deidiv__Ref 20.00 dBm - [ i dBm
o

2402MHz(2.31GHz-2.405GHz)

Peak Search

NextPeak|

Next Pk Right|

Next Pk Right|

Next Pk Left

Next Pk Left

1

Marker Delta|

Marker Deltal

Stop 1.0000 GHz . Stop 2.40500 GHz|
Sweep 92.7 ms (1001 pts)] # Sweep 9.13 ms (1001 pts)|

WA WDE TR S0 KR MODE TR St B v FUNCTION | FUNCTIONWDTH | FURCTIONVALUE
[1] | E—— 1 INEENEEIT 2401770 GHz[(A)  6.383 dBm N |77 |

2 IVEEEEE] 2,390 000 GHz 58.196 dBm 1

[N [1]f] 2.400 000 GHz 8 I
Mkr—RefLvl | N | MKr—RefLvl

| I

| I
| I I

| I
More | I More

1 10 | I
1 dr2 11 — 1of2
z | z — P

Swept SA Agilent Spectrum Analyzer - Swept SA

. [ [EETRE
it Marker 1 902.030000000 MHz : Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run AvglHold:>10/10
IFGain:Low #Atten: 20 dB
Annotation»> NextPeak
Ref Offset 11.7 dB - Ref Offset 11.7 dB Mkr1 902.03 MHz|
Ref 20.00 dBm - (i Ref 20.00 d

RF 0Q DC

Display Line -13.08 dBm

Peak Search

Avg Type: Log-Pwr
Trig: Free Run AvglHold:>10/10

PNO: Fast ()
IFGain:Low ©__#Atten: 20 dB

Next Pk Right|

Graticule|
Off

Next Pk Left

Il

DisplayLine

-13.08 dBm Marker Delta|

Stop 10.000 GHzZ, . Stop 1.0000 GHz|
Sweep 860 ms (1001 pts) # Sweep 92.7 ms (1001 pts)|

FUNCTION | FUNCTION WID TH FUNCTION VALUE FUNCTION

MKR_MODE| TRC, SCL FUNCTION WIDTH FUNCTION VALUE

X v
N L1 [ f[(A) 2404 GHz[(A) 6922 dBm
[ = = 1
System
Display»
Settings

Mkr—RefLvl

More
10f2

sTATUS

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
RF 506 DC e — RF 508 DC
Marker 1 25.680000000000 GHz . Avg Type: Log-Pwr Display Line -13.30 dBm . Avg Type: Log-Pwr
PNO: Fast Ly 11ig:FreeRun Avg|Hold:>10/10 Fe PNO: Fast L, Trig:Free Run Avg|Hold:>10/10
IFGain:Low —__#Atten: 20 dB IFGainLow ©__ #Atten: 20 dB

Display

Annotation»

NextPeak
Ref Offset 11.7 dB y Ref Offset 11.7 dB
Ref 20.00 dBm - Ref 20.00 dBm

Title»|

)
Graticule

on Off|
| e
DisplayLine
-13.30 dBm

Next Pk Right|

Next Pk Left

Marker Deltal

Stop 26.000 GHz Start 1.000 GHz Stop 10.000 GHz
#VBW 300 kHz Sweep 1.53 s (1001 pts)| H#Res BW 100 kHz Sweep 860 ms (1001 pts)
x v FUNCTION | FUNCTIONWIDTH | FUNCTION VALLE x v FUNCTION | FUNCTIONWIDTH | FUNCTION VALLE
A 25680 CHz[(A) £0169dBm| [ | | [1] 2440 GHz[{A)  6.699 dBm
r — - -

1
v 1 System
v 1 Mkr—RefLvl Display>
v 1 Settings
-
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AUDIX Technology (Shenzhen) Co., Ltd.

2440MHz(10GHz-26GHz)

Agilent Spectrum Analyzer - Swept SA

2480MHz(10GHz-26GHz)

Agilent Spectrum Analyzer - Swept SA

Qg v S SU 2 D o |
: Peak Search
Marker 1 25.696000000000 GHz ; Avg Type: Log-Pur (PeELs GlETED eak Searc|
~ MIRM iy Free Run Avg|Hold:>10110

0: Fast
IFGain:Low | #Atten: 20 dB

NextPeak NextPeak
Ref Offset 11.7 dB Ref Offset 11.7 dB Mkr1 25.920 GHz|
Ref 20.00 dBm -49.6 Ref 20.00 dBm

Next Pk Right| Next Pk Right
| |
Next Pk Left Next Pk Left]

Marker Delta| MSTkEDER
|z
Stop 26.000 GHz|
#VBW 300 kHz Sweep 1.53 s (1001 pts)| MKr—CF
FUNCTION | FUNCTIONWIDTH | FUNCTION VALUE
| m———
Mkr—RefLvl
Mkr—RefLvl

==
o 8
N @
T
8

Agilent Spectrum Analyzer - Swept SA
 EEEEEET 500 i | SENSEUNT SNAUTO
Marker 1 904.94 Avg Type: Log-Pwr (ot S Avg Type: Log-Pur (RO EILTE
G Trig: Free Run Avg|Hold:> 1010 i s Wide o Trig: Free Run AvglHold:> 1010
™ #Atten: 20 dB i IFGain:Low *__#Atten: 20 dB
NextPeak|

Ref Offset 11.7 dB Ref Offset 117 dB Mkr3 2.483 500 GHz|
Ref 20.00 dBm . Ref 20.00 dBm '

Next Pk Right| Next Pk Right|
Next Pk Left

Marker Delta|

Stop 2.51000 GHz
Stop 1.0000 GHz » VBN 300 kH. s Stop 2.51000 Gt
Sweep 92.7 ms (1001 pts) Z weep 3.20 ms ( pts),

MKR MODE| TRC, SCL B

v
904.94 MHz|(A) -50.399 dBm
r — |

FUNCTION | FUNCTION WIDTH FUNCTION VALUE

X v
FUNCTION | FUNCTION WIDTH FUNCTION VALUE (A) 2.480 003 GHz [(A) __7.376 dBm

I

[ 2500000GHz| 6883dBm| [ [ |

2.483500 GHz 56536dBm| [
) B

Mkr—RefLvl

sTATUS

Agilent Spectrum Analyzer - Swept SA
B R lsoo ool 1 | GENSEINT] [ ALIGNAUTO  D@i02:59PMNov 21,2019
Display Line -12.07 dBm Avg Type: Log-Pwr TRACE 4
PNO: Fast Gy Trig: Free Run AvglHold:>10/10
: Fast G
IFGain:Low #Atten: 20 dB

Display

Annotation»
Ref Offset 11.7 dB

Ref 20.00 dBm

Graticule|
Off|

DisplayLine
-12.07 dBm

Stop 10.000 GHz
Sweep 860 ms (1001 pts)

FUNCTION VALUE

sTATUS
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FCC ID:2AU3BU9YW42

Bluetooth V5.0(2Mbps):
GFSK
2402MHz(30MHz-1GHz)

2402MHz(2.31GHz-2.405GHz)

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
P 500 DC SENSEINT] , _—r R 1500 DC SENSEINT] ALIGNAUTO | 08:32:36 PM.
Marker 1 894.270000000 MHz . Avg Type: Log-Pwr Marker 3 2.400000000000 GHz . Avg Type: Log-Pwr
RO oot (o Trig: Free Run Avg[Hold:>10/10 [riveneve PNO: Fast Ly Trig: Free Run Avg|Hold:»10110
IFGain:Low #Atten: 20 dB IFGain:Low #Atten: 20 dB
NextPeak|
Ref Offset 11.7 dB Ref Offset 11.7 dB
1Lo deidiv__Ref 20.00 dBm - [ i dBm
o

Peak Search

NextPeak|

Next Pk Right|

Next Pk Right|

Next Pk Left

Next Pk Left

Il

— =
| [ T 1

Stop 1.0000 GHz| . Stop 2.40500 GHz|

Sweep 92.7 ms (1001 pts)] # #VBW 300 kHz Sweep 9.13 ms (1001 pts)|
KA MODE TR 5L X v FUNCTION | FUNCTION WIDTH| __FUNCTION VALUE WA MODE TR 5CL X v FUNCTION | FUNCTION WIDTH | FUNCTION VALUE
[1] 894.27 MHz 60.478 dBm —— [l N [1[f[ 2402530 GHz| 5,005 dBm E——
- 1 2 INNEENA 2.390 000 GHz 50.433 dBm
el N 1] 2.400 000 GHz 27541 dBm
Mkr—RefLvl rrr— - " 1 Mkr—RefLvi
N A
N A
. | 1 R |
N A
More I B More
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2440MHz(10GHz-26GHz)

Agilent Spectrum Analyzer - Swept SA

2480MHz(10GHz-26GHz)

Agilent Spectrum Analyzer - Swept SA

T T
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Ref 20.00 dBm -49.946 dBm| Ref 20.00 dBm -49.595 dBm|
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6. 6DB BANDWIDTH TEST

6.1. Test Equipment
Item| Equipment Manufacturer Model No. Serial No. Last Cal. Cal.
Interval
1. PXA Signal Agilent N9030A MY51380221 | Jun.30,19 | 1 Year
Analyzer
2. Attenuator Agilent 8491B MY39269201 | Oct.13,19 1 Year
3. RF Cable EMCI EMC“;ZS'O%M'KM 170702 May.13,19 | 1 Year
6.2. Block Diagram of Test Setup
Please reference to section 2.4.
6.3. Limit
For direct sequence systems, the minimum 6dB bandwidth shall be at least 500kHz.
6.4. Test Procedure
Use the test method descried in ANSI C63.10 clause 11.8.2:
The automatic bandwidth measurement capability of an instrument may be employed using the
X dB bandwidth mode with X set to 6 dB, if the functionality described in 11.8.1 (i.e., RBW =
100 kHz, VBW > 3 x RBW, and peak detector with maximum hold) is implemented by the
instrumentation function. When using this capability, care shall be taken so that the bandwidth
measurement is not influenced by any intermediate power nulls in the fundamental emission
that might be >6 dB.
6.5. Test Results
EUT: WiFi module
M/N: U9W42
Test date: 2019-11-21 ) o o
&2020-04-15 Pressure: 102.3+1.0 kpa Humidity: 53.6+3.0%
Tested by: Garry Test site: RF site Temperature: 25.5+0.6°C
Bluetooth V4.0(1Mbps):
Frequency 6 dB bandwidth Limit
Test Mode (MHz) (kHz) (KHz)
2402 667.4 =500
GFSK 2440 669.0 =500
2480 668.2 =500
Conclusion : PASS

Bluetooth V5.0(2Mbps):

Frequenc 6 dB bandwidth Limit
Test Mode (l\(/lle) ' (MHz) (KHz)
2402 1.299 =500
GFSK 2440 1.265 =500
2480 1.260 =500

Conclusion : PASS
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Bluetooth V4.0(1Mbps):

Bluetooth V5.0(2Mbps):

2402MHz

Agilent Spectrum Analyzer - Occupied BW.
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Ref 10.00 dBm

H#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
2.0640 MHz

-17.726 kHz
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7. MAXIMUM PEAK OUTPUT POWER TEST

7.1. Test Equipment

Item Equipment Manufacturer Model No. Serial No. Last Cal. In?eil\./al

1. |PXA Signal Analyzer Agilent N9030A MY51380221 | Jun.30,19 | 1 Year

2. Power meter HP 436A 2016A07891 | Oct.13,19| 1 Year

3. Power sensor Agilent 8482B MY41090514 | Oct.13,19 | 1 Year

4. Attenuator Agilent 8491B MY39269201 | Oct.13,19 | 1 Year

5. RF Cable EMCI EMC102-KM-KM 3500 170702 May.13,19| 1 Year
7.2. Limit

For systems using digital modulation in the 2400—2483.5MHz, The Peak out put Power shall
not exceed 1W(30dBm).

7.3. Test Procedure

Use the test method descried in ANSI C63.10 clause 11.9.1.3:
Connected the EUT’s antenna port to Power Sensor, and use power meter to test peak output
power.

7.4. Test Results

EUT: WiFi module
M/N: U9W42
Test date: 2019-11-21 ) e 0
&2020-04-14 Pressure: 102.3+1.0 kpa Humidity: 53.6+3.0%
Tested by: Garry Test site: RF site Temperature: 25.5+0.6°C
Bluetooth V4.0(1Mbps):
Test Frequency Peak output Power Limit
Mode (MHz) (dBm ) (dBm)
2402 7.180 30
GFSK 2440 7.804 30
2480 8.188 30
Conclusion: PASS
Bluetooth V5.0(2Mbps):
Test Frequency Peak output Power Limit
Mode (MHz) (dBm ) (dBm)
2402 6.208 30
GFSK 2440 6.784 30
2480 7.186 30
Conclusion: PASS
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8. BAND EDGE COMPLIANCE TEST

8.1. Test Equipment

Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal.
Interval
1. |PXA Signal Analyzer| Agilent N9030A MY51380221 | Jun.30,19 | 1 Year
2. Amplifier Agilent 8449B 3008 A02495 | Apr.23,19 | 1 Year
3. Horn Antenna EMCO 3115 9510-4580 | Dec.13,18 | 3 Year
4, Horn Antenna ETC MCTD 1209 DRHI15F03007| Jun.17,19 | 1 Year
5. RF Cable EMCI EMC102-KM-KM 3500 170702 May.13,19| 1 Year
8.2. Limit
All the lower and upper band-edges emissions appearing within 2310MHz to 2390MHz and
2483.5MHz to 2500MHz restricted frequency bands shall not exceed the limits shown in
15.209, all the other emissions outside operation frequency band 2400MHz to 2483.5MHz shall
be at least 20dB below the fundamental emissions, or comply with 15.209 limits.
8.3. Test Produce

Use the test method descried in ANSI C63.10 clause 6.10:
For upper band emissions that are up to two bandwidths(2MHz) away (2483.5MHz to
2485.5MHz) from the band-edge use below produce:

1.

Choose a spectrum analyzer span that encompasses both the peak of the fundamental
emission and the band-edge emission under investigation. Set the analyzer RBW to
100KHz and with a video bandwidth 300KHz. Record the peak levels of the fundamental
emission and the relevant band-edge emission, Observe the stored trace and measure the
amplitude delta between the peak of the fundamental and the peak of the band-edge
emission. This is not a field strength measurement, it is only a relative measurement to
determine the amount by which the emission drops at the band edge relative to the highest
fundamental emission level.

. Subtract the delta measured in step (1) from the maximum field strengths measured in clause

4 .The resultant field strengths are then used to determine band-edge compliance as required

by Section 15.205

For emissions above two bandwidths away from the band-edge use below produce:

1. The EUT is placed on a turntable, which is 0.8m above the ground plane and worked at
highest radiated power.

2. The turntable was rotated for 360 degrees to determine the position of maximum emission
level.

3. EUT is set 3m away from the receiving antenna, which is varied from Im to 4m to find
out the highest emission.

4. Set the spectrum analyzer in the following setting in order to capture the lower and
upperband-edges of the emission:
(a) PEAK: RBW=1MHz ;VBW=3MHz, PK detector, Sweep=AUTO
(b) This is pulse Modulation device a duty cycle factor was used to calculate average

level based measured peak level.

8.4. Test Results

Pass (The testing data was attached in the next pages.)
Note: If the PK measured levels comply with average limit, then the average level were deemed

to comply with average limit.
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Bluetooth V4.0(1Mbps):

Data: 38 File: F:2019 ReportiC\3$\A 12 1911060.BT.EMG (48) Data: 37 File: F:2019 Report(Cg3F1A121911060-B1.EMG (48)
1agLevel GBVIn) Date: 2019-11.28 1Level @) Date: 2019-11-28
108.0) 108.0]
96.0) 96.0)
84.0) 3 84.0) =
FCC PART 15¢ PEK FCC PART 15C PRAK
72.0) 72.)
60.0 FCC PART 154 60.0 FCCPART 15
48.0)
36.9)
24.9)
120
2310 2320, 8. 2 2386. 2405 2310 2320, 8. 2 2386. 2405
Frequency (MHz) Frequency (MHz)
Sire no. : 3w Chasder Data no. Site no. : 3m Chamber Data no.
Dis. / Ant i 3m 2018 3115-4580 Ant. pol. : HORIZONTAL Dis. / Ann. & 3m 2018 3115-4580 Ant. pol. : VERTICAL
Limit : FCC PART 15C PEAK Limit : FCC PART 15C PEAR
Env. / Ins 1 23.47C/52.9% Enginser @ Garry Eav. / Ins. : 23.47C/52.9% Enginser : Garry
Power rating : DC 3.3V Power rating : DC 3.3V
Test Mode : BLE GF3K 2402MHz Tx MNode Test. Mode : BLE GF3K 2402MHz Tx Mode
Ant. Cable Amp Emission Ant. Cable Amp Emission
No. Freq. Factor Loss Reading factor Level Limits Margin Rewark Ho. Freq. Factor Loss Reading factor Level Limits Margin Remark
(MHz) (cB/m) (dB) (dBuv) (dE) (dBuV/m)  (ABUV/m) (dE) (MHz) (cB/m) (dB) (dBuv) (clB) (cBuV/m]  (dBuV/m) (dB)
1 23%90.00 27.71 3.04 46.18 35.04 41.89 74.00 32.11 Peak 1 23%0.00 27.71 3.04 46.69 35.04 42 .40 T4.00 31.60 Peak
Z 2400.00 27.71 3.04 47.72 35.04 43.43 74.00 30.57 Peak 2z 2400.00 27.71 3.04 47.55 35.04 43.26 74.00 30.74 Peak
3 2401.87 27.71 3.04 84.24 35.04 79.95 74.00 -5.95 Peak 3 za0z.z5 2771 3.04 §2.71 35.04 6.42 74.00 -4.42 Peak
Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading Remarks: 1. Emission Lewvel= Antenna Factor + Cable Loss + Reading
-imp factor. —imp factor.
2. The ewission levels that are 20dB below the official 2. The ewission levels that are 20dB below the official
liwit are not reporced. limit are not reported.
Data: 47 File: F:2019 ReportiC\3$\A 12 1911060.BT.EMG (48) Data: 48 File: F:2019 Report(Cg3F1A121911060-B1.EMG (48)
1agLevel GBVIn) Date: 2019-11.28 1Level @) Date: 2019-11-28
108.0) 108.0]
96.0) 96.0)
84.0) 84.9)
PART 15C PEAK PART 15C PEAK
72,0 72|
60.0 FCC PART 15C AV 60.0 FCC PART 15C AV
43.0] 9 7 48-0J Py 3
36.0) 36.9)
24.0) 24.9)
12,0 120
Yasrr 24836 0.2 24968 25034 2510 2417 24836 0.2 249, 25034 2510
Frequency (MHz) Frequency {MHz)
Site no. 3m Charber Data no. HE Site no. : 3m Chamber Data no. 48
Dis. / Ant 3m 2018 3115-4580 Ant. pol. : HORIZONTAL Dis. / Ann. & 3m 2018 3115-4580 Ant. pol. : VERTICAL
Limit : FCC PART 15C PEAK Limit : FCC PART 15C PEAR
Env. / Ins i 23.4%C/52.9% Engineer : Garry Eav. / Ins. : 23.47%C/52.9% Engineser : Garry
Power rating : DC 3. Power rating : DC 3.3V
Test Mode : BLE GF3E 2480MHz Tx MNode Test. Mode : BLE GF3K 2480MHz Tx Mode
Ant. Cable dp Emission Ant. Cable Arp Emission
No. Freq. Factor Loss Reading factor Level Limits Margin Remark MNo. Freg. Factor Loss Reading factor Level Limits Margin Remark
(MHz) (cB/m) 1dB) (dBuv) (dE) (dBuV/m)  (dBuV/m) (dE) (MHz) (cB/m) (dB) (dBuv) (cB) idBuV/m)  (dBuV/m) 1dB)
1 2479.81 27.98 3.10 89.42 35.01 85.49 74.00 -11.49 Peak 1 2479.81 27.98 3.10 83.14 35.01 79.21 T4.00 -5.21 Peak
2 2483.50 27.98 3.10 46.30 35.01 42.37 74.00 31.63 Peak 2 2483.50 27.98 3.10 46.99 35.01 43.06 74.00 30.94 Peak
3 2500.00 28.03 3.11 46.37 35.00 42.51 74.00 31.49 Peak 3 2500.00 28.03 F.11 45.85 35.00 41.99 74.00 3z.01 Peak
Remarks: 1. Emission Level=

intenna Factor + Cable Loss + Reading

~imp factor.

Z. The emission levels that are 20dB below the official
limit are not reported.

Remarks: 1.

Emission Level=
~hnp factor,

intenna Factor + Ceble Loss + Reading

. The emission levels that are 20dB helow the official

linit are not reported.
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Bluetooth V5.0(2Mbps

Data: 53 File: F:2019 Report:C 3 \A121911060-BT.EM6 (64)
1200V (dBuVim) Date: 2020-04-15
110)
90|
3
70|
50|
1
30|
10
“2310 2329, 2348, 2367. 2386. 2405
Frequency (MHz)
Fite no. 3 Chawber Data no. @ 53
Dis. / Ant. 3m 2018 MCTD120S-3007 Ant. pol. : VERTICLL
Limit FCC PART 15C PEAK
Env. / Ins 23.4%C/82.9% Engineer Garry
Power rating : DC 3.3V
Test Mode BLE-2M GFSK 240ZMHz Tx Mode
Ant. Cable lnp  Emission
Na. Freg. Factor Loss Reading factor Level Limits Margin Rewark
(MHz) (eB/m) 1dB) (dBu¥) (dB) (dBu¥/r)  [dBul/m) (dB)
1 2390.000 27.70 3.04 45.48 35.04 41.18 74.00 3z.82 Peak
Z 2400.000 27.70 3.04 54.889 35.04 50.59 74.00 23.41 Peak
3 2401.485 27.70 3.04 76.54 35.04 72.54 - - - - Peak

Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading
-imp factor.
2. The emission levels that are 20dB below the official
liwit are not reported.
Data: 63 File: F:2019 ReportiC ¥ \A 121911060-BT.EM6 (64)
4agLevel (dBuVim) Date: 2020-04-15
110
90
1
FCC PART 15€ PEAK
70

FCC PART 15C AV

Data: 54 2019 ReportiC\#3# A121911060-BT.EMG (64)
Date: 2020-04-15
120
110)
90
3
70
50
1
et ey
30
10)
2310 2320, 2348, 2367, 2386 2405
Frequency (MHz)
Site no. 3m Chamiper Data no. @ 54
Dis. / Anr. 3m 2019 MCTD1205-3007 Ant. pol. HORIZONTAL
Limit FCC PART 15C PELK
Env. / Ins. : 23.47C/52.9% Engineer : Garry
Fower rating : D 3.3V
Test Hode BLE-2M GFSK 2402MHz Tx Mode
Ant.  Cable imp  Emission
No. Freq.  Factor Loss  Reading factor Level  Limits  Margin  Remark
(MHz]  (dB/w) (dB]  (dBuV) (dB)  {dBu¥/m) (dBuV/m]  (dB)
12390.000 27.70  3.04 46.17 35.04 41.87  74.00  32.13  Peak
2 2400000 27.70  3.04 58.92 35.04 54.62  74.00  19.38 Peak
3 2401.485 27.70  3.04 81.69  35.04 77.39  —————- Peak
Remarks: 1. Emission Level= Antenna Factor + Ceble Loss + Reading
~hnp factor.
2. The emission levels that are 20dB below the official
limit are not reported.
Data: 64 File: F:2019 Report\CIi3HA121911060-BT.EMG (64)
{apLevel (dBuVim) Date: 2020-04-15
110)
90
0 FCC PART 15C PEAK
70

FCC PART 15C AV

T 24836 2490.2 2496.8 2503.4 2510
Frequency (MHz)

Site no 3 Chawher Data no. i 63

Dis. / Ant 3w 2019 MCTP1209-3007 Ant. pol. : HORIZONTAL

Limit FCC PART 15C PEAK

Env. / Ins. : 23.4%C/52.5% Engineer : Garry

Pover rating : DC 3.3V

Test Hode BLE-2M GFSK 2480MHz Tx Hode

Ant.  Cable imp  Emission
No. Freq. Factor Loss Reading factor Level  Limits lNargin Rewark

(MHz)  (dB/m) (dB)  (aBu¥) (4B)  (dBuU/m) [dBuV/m)  (dB)
1 2480.465 25.03 3.10 84.28  35.01 80,41  ——--om oo Peak
2 2483.500 28.03 3.10 45.95 35.01 42.07  74.00  31.83 Peak
3 2500.000 28.10 3.11  45.7L 35.00 41.92 74.00  32.08 Pesk

Remarlks:

1. Emission Level= intemna Factor + Cable Loss + Reading
~hnp factor.

2. The emission levels that are 20dB below the official
limit are not reported.

2477 24836 2490.2 2496.8 25034 2510
Frequency (MHz)
gite no. 3m Chamber Data no. 64
Diz. / Ant. @ 3m 2019 MCTD1209-3007 int. pol. : VERTICAL
Limit FCC PART 15C PELK
Env. / Ins. 23.4%C/52.9% Engineer : Garry
Fower rating : DE 3.3V
Test Hode BLE-2M GFSK 2460MHz Tx Node
Ant.  Cable inp  Emission
Ho. Freq. Factor Loss Reading factor Level  Limits Margin Remark
(MHz) (@B/w)  (dB) (dBuv) (dB)  (dBu¥/m) (dBuV/m) {dB)
1 2480.465 28.03  3.10  75.92  35.01 72,04 ————-m  ——--m- Peak
2 2483.500 26.03  3.10 46.28 35.01 42.40  74.00  31.60 Peak
3 2500,000 26.10  3.11  46.26 35.00 42.47  74.00  31.53 Peak
Remarks: 1. Emission Level= intemna Fector + Ceble Loss + Reading
~hnp factor,
2. The emission levels that are 20dB below the official

limit are not reported.
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9. POWER SPECTRAL DENSITY TEST

9.1. Test Equipment

Item| Equipment Manufacturer Model No. Serial No. Last Cal. Cal.
Interval
1. PXA Signal Agilent N9030A MY51380221 | Jun.30,19 | 1 Year
Analyzer
2. Attenuator Agilent 8491B MY39269201 | Oct.13,19 1 Year
3. RF Cable EMCI EMC”;ZS'O%M'KM 170702 | May.13,19 | 1 Year

9.2. Block Diagram of Test Setup
Please reference to section 2.4.

9.3. Limit
For digitally modulated systems, the power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8dBm in any 3kHz band during any time
interval of continuous transmission.

9.4. Test Procedure
Use the test method descried in ANSI C63.10 clause 11.10.2;

a)
b)
9)
d)
e)
f)
g)
h)
i)
j)

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS bandwidth.

Set the RBW to 3 kHz < RBW < 100 kHz.

Set the VBW > [3 x RBW].

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level within the RBW.
If measured value exceeds requirement, then reduce RBW (but no less than 3 kHz) and
repeat.
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9.5. Test Results

EUT: WiFi module

M/N: U9W42

Test date: 2019-11-21
&2020-04-15

Pressure: 102.3+1.0 kpa

Humidity: 53.6£3.0%

Tested by: Garry

Test site: RF site

Temperature: 25.5+0.6°C

Bluetooth V4.0(1Mbps):

Power densit s
Test Mode Frequency y Limit
(MHz) ( dBm/3KHz ) (dBm/3KHz)
2402 -8.665 8
GFSK 2440 -8.354 8
2480 -8.028 8
Conclusion : PASS
Bluetooth V5.0(2Mbps):
Power densit M
Test Mode Frequency Y Limit
(MHz) ( dBm/3KHz ) (dBm/3KHz)
2402 -13.649 8
GFSK 2440 -13.360 8
2480 -12.602 8

Conclusion : PASS
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Bluetooth V4.0(1Mbps): Bluetooth V5.0(2Mbps):
2402MHz 2402MHz

Agilent Spectrum Analyzer - Swept SA

DC

Agilent Spectrum Analyzer - Swept SA
e ; - ; SEREENT] ALIGNAUTO [08:251 PMapr 15,2020
Marker 1 2.401984000000 GHz Avg Type: Log-Pwr race O BT TracE

Avg Type: Log-Pwr Peak Search
e Coy Trig: Free Run AvglHold:>100/100

- FNOT Wide o) Trig: Free Run AvglHold:>10/10 TvPe
#Atten: 20 dB o

#Atten: 20 dB

Ref Offset 11.7 dB Mkr1 2.401 984 GHz NextPeak| Mkr1 2.401 943 GH NextPeak

Ref Offset 11.7 dB
Ref 20.00 dBm -8.665 dBm Ref 20,00 dBm -13.649 dBm

Next Pk Right| Next Pk Right|

Next Pk Left| Next Pk Left|

Marker Delta| Marker Delta

Mkr—CF Mkr—CF

Mkr—RefLvl Mkr—RefLvl

Center 2.4020000 GHz Span 1.500 MHz Center 2.402000 GHz Span 3.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 105 ms (1001 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 316 ms (1001 pts)

=

2440MHz _ | 2440MHz

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
7 DC AUTO 025000 PM R d RF 500 DC ALIGNAUTO |08:25:42 PM ST
Marker 1 2.439984000000 GHz . Avg Type: Log-Pwr Marker 1 2.439940000000 GHz N Avg Type: Log-Pwr TRACE

PNOTWide Cp Trig: Free Run AvglHold:>100/100 NG Wi

IFG: 1FG:

" gatten: 20 dB AvglHold: 5110
tten:
Ref Offset 11.7 dB Mkr1 2.439 984 GHz NextPeak| MKr1 2.439 940 GHz NextPeak|

Ref Offset 11.7 dB.
Ref 20.00 dBm -8.354 dBm . Ref20.0

19 gBdy Ref 20.00 dBm -13.360 dBm

Next Pk Right| Next Pk Right|

1, Next Pk Left| Next Pk Left|
Y™ aiv e e i C T e e A

LR Wiy
M M

Marker Delta| Marker Delta

Mkr—CF Mkr—CF

Mkr—RefLv] Mkr—RefLvl

Center 2.4400000 GHz Span 1.500 MHz Center 2.440000 GHz Span 3.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 105 ms (1001 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 316 ms (1001 pts)

sTATUS

2480MHz 2480MHz

Agilent Spectrum Analyzer - Swept SA
IERMEETTIEET oo search T TS ALIGNAUTO 0625158 Pt Apr 15, 2020
; Avg Type: Log-Pur R st Marker 1 2.479943000000 GHz Avg Type: Log-Pur Trace
IR Trig: Free Run Avg|Hold:>100/100 e Avg|Hold:>10/10 TvPE
e
#Atten: 20 dB

Peak Search

Ref Offset 11.7 dB MKr1 2.480 006 GHz NextPeak Mkr1 2.479 943 GHz NextPeak|

Ref Offset 11.7 dB.
Ref 20.00 dBm -8.028 dBm 10 dBiv Ref 20,00 dBm -12.602 dBm

Next Pk Left| Next Pk Left|

Marker Delta| Marker Delta

Mkr—CF Mkr—CF

Mkr—RefLvl Mkr—RefLvl

Center 2.4800000 GHz Span 1.500 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 105 ms (1001 pts) #Res BW 3.0 kHz #VBW 10 kHz

STATUS. usa

Center 2.480000 GHz Span 3.000 MHz
Sweep 316 ms (1001 pts)

STATUS
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10.ANTENNA REQUIREMENT

10.1. 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.

10.2. ANTENNA CONNECTED CONSTRUCTION

The antennas used for this product are PCB antenna that no antenna other than that furnished
by the responsible party shall be used with the device, the maximum peak gain of the
transmit antenna is -7.4dBi.

Audix Technology (Shenzhen) Co., Ltd. Report No. ACS-F20002 Page 42 of 43




®
A U D IX AUDIX Technology (Shenzhen) Co., Ltd.

FCCID:2AU3BU9W42

11. DEVIATION TO TEST SPECIFICATIONS
[NONE]

............................................................................ THE ENID  weeeeeeeeesseesssessssessssssssessssssssesssssssssssssssssesssssssssssnes
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