EMITEK

ELECTROMAGNETIC EMISSIONS COMPLIANCE REPORT
INTENTIONAL RADIATOR CERTIFICATION TO
FCC PART 15 SUBPART C
REQUIREMENT T

OF

Wireless Charging Receiver
MODEL No.: CJT111,CJT211
Trademark: N/A
FCC ID: 2Al198-CJT111
REPORT NO: ES160719023E

ISSUE DATE: December 01, 2016

Prepared for
Shenzhen Muweisan Technology Co. Ltd

Room 923, Baoyuan Building,Baoyuan Road, Xixiang Street,Bao'an
District,Shenzhen,Guangdong,china

Prepared by
EMTEK (SHENZHEN) CO., LTD.
Bldg 69, Majialong Industry Zone, Nanshan District,
Shenzhen, Guangdong, China

TEL:0086-755-26954280
FAX: 0086-755-26954282

TRF No.: FCC 15.247/A Page 1 of 31 Report No.: ES160719023E Ver. 1.0



VERIFICATION OF COMPLIANCE

EMITEK

SHENZHEN MUWEISAN TECHNOLOGY CO. LTD

District,Shenzhen,Guangdong,china

Applicant: Room 923, Baoyuan Building,Baoyuan Road, Xixiang Street,Bao'an

SHENZHEN MUWEISAN TECHNOLOGY CO. LTD

Manufacturer: Room 923, Baoyuan Building,Baoyuan Road, Xixiang Street,Bao'an
District,Shenzhen,Guangdong,china

Product Description: Wireless Charging Receiver

Model Number: CJT111,CJT211

Brand Name: N/A

File Number: ES160719023E

Date of Test: June 03, 2016 to July 20, 2016

We hereby certify that:

The above equipment was tested by EMTEK (SHENZHEN) CO., LTD. The test data, data evaluation, test
procedures, and equipment configurations shown in this report were made in accordance with the procedures
given in ANSI C63.10-2013 and the energy emitted by the sample EUT tested as described in this report is in

compliance with conducted and radiated emission limits of FCC Rules Part 15.247.

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

Date of Test : June 03, 2016 to July 20, 2016
AN
Prepared by : Z X—bq’
Joe Xia /Editor

pr i Chen

Reviewer :

Yaping Shen /Supervisor

-

Approve & Authorized Signer : W

Lisa Wang/Manager

TRF No.: FCC 15.247/A Page 2 of 31 Report No.: ES160608011E Ver. 1.0




EMITEK

TABLE OF CONTENTS

1. GENERAL INFORMATION. .. .ottt ittt ettt ettt ettt ettt e e s abae e e st b et e aaabe e e e abe e e e s mbe e e ek be e e e abbe e e aanbeeeennbeeeabbeeesaeeesnnnes 5
1.1 [0 To [T QI L= o] 1o o PSSR RURRRRRTR 5
T =11 1V =Y g T o (o] o | RSP 7
G TS o 1= o7 | Yoot E 1T ) 4 =T SR 7
14 EQUIpMENt MOIfICALIONS ... e e s e e e e e e e e e e e sae e e e e seaabaeeeeessenrraeeaaeaaans 7
R T =T - Vo 111 SR 7

2. SYSTEM TEST CONFIGURATION ..ottt ettt st ettt ettt sab e e aa bt e e aa b e e e shbe e e s aan et e e aab et e e asbeesbb e e e e b beeenaaneeas 8
21 BUT CONFIGUIALION ...ttt ettt e e eb e e aa et e e abe e e e eat et e e anb e e e s aanne s 8
2.2 L I =Y o T SRR 8
2 T == G o oo =Y L1 = USSR 8
2.4  Configuration Of TESIEA SYSIEM....ccoii e e e e e e e et e ee e s snsbaeeeeesennteneeeeeaann 8
25 Equipment Used in TeSted SYSIEM...... ...ttt e e e e e e e e e e s et ee e e e e e e e nnneeeaeens 8

DESCRIPTION OF TEST MODES ... ..ttt ittt ettt ettt e et e e e sate e e e asbe e e anbe e e e abeeeesabseeeasbeeabeeaeannaeeeaneeaans 9

CONDUCTED EMISSIONS TEST ...tttiiitite ittt ettt ettt sttt ettt ettt e e sttt e e aabb e e e e abbe e e e abeee e s bb e e e sbbeeeabeeeansbeeeesbeeeesnnes 10
4.1 MeasuUremMENT PrOCEAUIE ........ ... ittt e et e e e e e e ettt e e e e e e ettt ea e e e e neeeeeaeaa e nseaeeeeaansnneeeeeeaannneneeaens 10
4.2  Test SET-UP (Block Diagram of Configuration).............coccuuiiiieiiiiiiiiiec ettt a e 10
4.3 Measurement EQUIDMENT USEA ... ittt e ettt e e e e e e e e e e e e s nns e e e e ennseeeeeeeeaannnaeeaaens 10
4.4  Conducted EmMISSION LIMit.......oooiiiiiiiii ittt e e ettt e et e e e ene e e e e sneeeenneeeeaeeeeeaneeeeannneaanns 10
4.5 MeEasUrEMENT RESUIL ...t e ettt e e e e et e e e e e s et e e e e e e s abeeee e e e e s annnbeeeaens 10

5. RADIATED EMISSION TEST ...eiiiititieitite ittt ettt ettt ste ettt e skt e e sk et e e sk e e e e e b bt e e ek e e e e s sb et e e nbeeaabseeeaabbeeeennneeennnees 11
5.1 MEASUIEMENT PrOCEAUIE ... ittt h et e e bt e e s bttt e st e e sbee e e s nbe e e e nneeeesnees 11
5.2  Test SET-UP (Block Diagram of Configuration).............cooueiiiiiiiiii e 1"
53 Measurement EQUIDMENT USEA ....... ... ettt e e e e e e e e e aaaaaaaaeaeeaeeaaeenns 12
54 Radiated emiSSION lIMIt........ooo et rb et e st ee e bt e e ssbe e e e anbe e e e snneeeeaneee 13
5.5 MeEasUrEMENT RESUIL ... e et e e e e e e e e e e e e e e e e s e e s e e e e e e e e e e e e eaaaaaaaaaaaeaaaeaaaanas 13

6. 6DB BANDWIDTH MEASUREMENT ...ttt itee ettt ettt e e ettt e e s abe e e e s beeeeaasbe e e aabeeeeamtseeeaneeeeanbeeeannneaeanreeans 17
6.1 MeEasUrEMENT PrOCEAUIE ... et e e e e e e e e e e e e e e e e e e e e e e e e et b aa st aasaeeeeeaeaaaaaaaaeaaeaaaeaaaanss 17
6.2  Test SET-UP (Block Diagram of Configuration)............c.coiiieiieiiiie ittt sreeennee e 17
6.3  Measurement EQUIDMENT USEA ...ttt e e e et e e s e et eeeeeeessebseeeeennsaneeaeeesassnreeaaens 17
LS 13 S STRRSRR 17
6.5 MeasuUremMENT RESUILS ..ottt e e e et et e e e e e e et e e e e e e e e aeeeeaeeaaannnneeeeeeaannnnneeaens 17

7. MAXIMUM PEAK OQUTPUT POWER TEST ...ttt ettt sttt ettt et e st e e s s ate e e s ba e e e saneeeaaneee s 20
71 MeEaSUrEMENT PrOCEAUIE ...ttt ettt e e e ettt e e e e e bt et e e e e e e e nbeee e e e s nnbeeeeeeeeannnnbeeeaens 20
7.2  Test SET-UP (Block Diagram of Configuration)............cooiiiiioiiiiiie sttt e e e e srnaae e e e e enes 20
7.3 Measurement EQUIDMENT USEA ... ittt e e e e et e e e e e e s nne e e e e e nneeeeeeeeaannnneeeaens 20
7.4 Peak Power OULPUL TIMIt... ..o e e e e e e e e e e e e e e e e s s e e s s s e et r e e e e e e e e eetaaeaaaaaaaeaaeeneeenns 20
7.5 MeasUremMENt RESUILS.........ooi ittt e et e e e bt e e bt e e snb e e e e anbe e e e saseeeeaneee 20

8. POWER SPECTRAL DENSITY MEASUREMENT .....ooiiiiiiieiiiieiiee et e e stee e stee e e sntee e e sseeeesnneeeesnsaeeesnseeessnneeennsees 23
8.1 MEASUIEMENT PrOCEAUIE ... ittt h et e e bt e e sttt e st e e sbee e e e anbe e e e anbeeesannes 23
8.2  Test SET-UP (Block Diagram of Configuration)............cooiuiiiiiiiiiiiiee et 23
8.3 Measurement EQUIDMENT USEA ...... ... et taeeaaaeaaaaaeaeeeeeeseenns 23
8.4 MEASUIEMENT PrOCEAUIE ...ttt ettt h et e e bt e e s bttt e st e e sbbe e e e nbe e e e snneeesanees 23

TRF No.: FCC 15.247/A Page 3 of 31 Report No.: ES160608011E Ver. 1.0



EMITEK

8.5 MeasUremMENt RESUILS.........ooiiiiii ettt e e e bt e bt e e s bb et e e anbe e e e aaneeeeannee 23
LS TR = N NN B 3 T S SR 28
9.1 MEASUIEMENT PrOCEAUIE ...ttt b e b et e e sttt e st e e sbn e e e e anbe e e e snneeesannes 28
9.2  Test SET-UP (Block Diagram of Configuration)............ccoiuiiiiiiiiiiiie e 28
9.3 Measurement EQUIDMENT USEA ...... ...t a sttt a e e e aaeaaaaaaeeeaaeaseenas 29
9.4 MEASUIEMENT RESUILS ... .ttt e e e b et e bt e e sab e e e e aabe e e e aaneeesannee 29
10.  ANTENNA APPLICATION ..ot titeiitiite ittt e e etteee s steeaesnseeaesssteeestaeeesnsteeeassaeeesseeeeansseeeanseeeeansseeeanseesansneeesnseeessnnenenns 31
O TR B L o1 (=Y T F= =Y o [ U= 0 T o P 31
0 = U | OSSPSR 31

TRF No.: FCC 15.247/A Page 4 of 31 Report No.: ES160608011E Ver. 1.0



EMITEK

1. GENERAL INFORMATION

1.1Product Description

The Shenzhen Muweisan Technology Co. Ltd, Model: CJT111 (referred to as the EUT in this report) The EUT is
an short range, lower power transmitter. It is designed by way of utilizing the following modulation achieves the
system operating.

CJT111,CJT211(The models of CJT111,CJT211 are
identical and have same structures.The onl

Model Number difference is the connector type, We prepared mode%
CJT111 for test)

Operation Frequency 2402 MHz — 2480 MHz

Modulation GFSK

Number of Channel 40

Channel space 2MHz

Antenna Type Ceramic antenna

Antenna GAIN 1.3dBi

Network_ a_\nd Wireless A4WPBLE

connectivity
DC 15V(Adapter)

Power Source Note: Normal working the power supply from
Wireless Charger Transmitter

Ancillary Equipment:

Charger

Brand Name N/A

Model No. HJ-AD24-150150
Rated Input AC 100-240 50/60Hz
Rated Output DC 15V 1500mA

TRF No.: FCC 15.247/A Page 5 of 31 Report No.: ES160608011E Ver. 1.0
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Channel List:
Channel Fr?&mezr;cy Channel Frt(a&t:zzr;cy Channel Fr?&lﬁir;cy

00 2402 14 2430 28 2458
01 2404 15 2432 29 2460
02 2406 16 2434 30 2462
03 2408 17 2436 31 2464
04 2410 18 2438 32 2466
05 2412 19 2440 33 2468
06 2414 20 2442 34 2470
07 2416 21 2444 35 2472
08 2418 22 2446 36 2474
09 2420 23 2448 37 2476
10 2422 24 2450 38 2478
11 2424 25 2452 39 2480
12 2426 26 2454

Note:

1. Test of channel was included the lowest 2402MHz, middle 2440MHz and highest frequency 2480MHz in
highest data rate and to perform the test, then record on this report.

Apply to the following mobile phone:

Model Mobile phone model FCC ID Number
Iphone 5 BCG-E2599A
Iphone 5C BCG-E2644A
Iphone 5S BCG-E2643A
Iphone 6 BCG-E2816A
cJTin Iphone 6Plus BCG-E2817A
Iphone 6S BCG-E2946A
Iphone 6S Plus BCG-E2944A
Iphone SE BCG-E3042A
CJT211 SAMSUNG S6 A3LSM9200

TRF No.: FCC 15.247/A
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1.2Test Methodology

Both conducted and radiated testing were performed according to the procedures in ANSI C63.10-2013.
Radiated testing was performed at an antenna to EUT distance 3 meters.

Tested in accordance with FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v03r05 for compliance
to FCC 47CFR 15.247 requirements.

1.3 Special Accessories
Not available for this EUT intended for grant.

1.4Equipment Modifications
Not available for this EUT intended for grant.

1.5Test Facility

Site Description
EMC Lab. . Accredited by CNAS, 2013.10.29
The certificate is valid until 2016.10.28
The Laboratory has been assessed and proved to be in compliance with
CNAS/CL01:2006(identical to ISO/IEC17025: 2005)
The Certificate Registration Number is L2291

Accredited by TUV Rheinland Shenzhen 2010.5.25
The Laboratory has been assessed according to the requirements ISO/IEC
17025

Accredited by FCC, April 17, 2014
The Certificate Registration Number is 406365.

Accredited by Industry Canada, March 5, 2010
The Certificate Registration Number is 4480A-2.

Name of Firm :  EMTEK (SHENZHEN) CO., LTD

Site Location . Bldg 69, Majialong Industry Zone, Nanshan District, Shenzhen,
Guangdong, China
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2. System Test Configuration

2.1EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the Commissions
requirement and operating in a manner which intends to maximize its emission characteristics in a continuous
transmission application.

2.2EUT Exercise

The Transmitter was operated in the transmission operating mode. the Tx frequency was fixed which was for
the purpose of the measurements.

2.3Test Procedure

2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. According to the requirements in
Section 6.2 of ANSI C63.10-2013. Conducted emissions from the EUT measured in the frequency range
between 0.15 MHz and 30MHz using CISPR Quasi-Peak and average detector mode.

2.3.2 Radiated Emissions

The turn table shall rotate 360 degrees to determine the position of maximum emission level. EUT is set 3m
away from the receiving antenna which varied from 1m to 4m to find out the highest emission. And also, each
emission was to be maximized by changing the polarization of receiving antenna both horizontal and vertical.
In order to find out the max. emission, the relative positions of this LED lamp (EUT) was rotated through three
orthogonal axes according to the requirements in section 6.4, section 6.5 and section 6.6 of ANSI C63.10-2013

2.4Configuration of Tested System

AC Mains a— Adapter EUT

2.5Equipment Used in Tested System

ltem Equipment Mfr/Brand Model/Type No. FCCID Series No. Note
Wireless
1. Charging N/A CJT11M1 2A198-CJT111 N/A EUT
Receiver
\ \ \ \ \ \ \
Note:
1. Unless otherwise denoted as EUT in [Remark] column, device(s) used in tested system is a support
equipment.

TRF No.: FCC 15.247/A Page 8 of 31 Report No.: ES160608011E Ver. 1.0



3. Description of Test Modes

EMITEK

The EUT has been tested under its typical operating condition. Pre-defined engineering program for regulatory
testing used to control the EUT for staying in continuous transmitting. Only the worst case data were reported.

The EUT has been associated with peripherals pursuant to ANSI C63.10-2013 and configuration operated in a
manner tended to maximize its emission characteristics in a typical application. Frequency range investigated:
radiation (9 KHz to the 10th harmonic of the highest fundamental frequency or to 40 GHz, whichever is lower).

For Radiated: The EUT’s antenna was pre-tested under the following modes:

Test Mode Description
Mode A X-Y axis
Mode B Y-Z axis
Mode C X-Z axis

From the above modes, the worst case was found in Mode A. Therefore only the test data of the

mode was recorded in this report.

The details of test channels and bandwidth were for RF conductive measurement.

1. For lowest channel : 2402MHz(Channel 00)
2. For middle channel : 2440MHz(Channel 19)
3. For highest channel: 2480MHz(Channel 39)

TRF No.: FCC 15.247/A
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4. Conducted Emissions Test

4.1 Measurement Procedure

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

3. Repeat above procedures until all frequency measured were complete.

4.2 Test SET-UP (Block Diagram of Configuration)

Test Receiver

AC Mains
L.I.S.N Adapter EUT
4.3Measurement Equipment Used
Conducted Emission Test Site
Equipment Model Serial
Type MFR Number Number Last Cal. Cal due.
Test Receiver Rohde & Schwarz ESCS30 828985/018 | 05/15/2016 | 05/14/2017
L.I.S.N. Rohde & Schwarz ENV216 101161 05/15/2016 | 05/14/2017
L.I.S.N. Schwarzbeck NNLK8129 8129203 05/15/2016 | 05/14/2017
50Q Coaxial Anritsu MP59B M20531 N/A N/A
Switch
Pulse Limiter Rohde & Schwarz ESH3-Z22 100006 05/15/2016 | 05/14/2017
4.4 Conducted Emission Limit
Frequency Limit (dBuV)
(MHz) Quasi-peak Level Average Level
0.15 ~ 0.50 66.0 ~56.0 * 56.0 ~46.0
0.50 ~ 5.00 56.0 46.0
5.00 ~ 30.00 60.0 50.0

NOTE1-The lower limit shall apply at the transition frequencies.
NOTE2-The limit decreases linearly with the logarithm of the frequency in the range 0.15MHz to
0.50MHz.

4 5Measurement Result

Not Applicable (Note:Normal working the power supply from Wireless Charger Transmitter)
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5. Radiated Emission Test

5.1 Measurement Procedure

1. The EUT was placed on a turn table which is 0.8m above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

3. And also, each emission was to be maximized by changing the polarization of receiving antenna both horizontal
and vertical.

4. Repeat above procedures until all frequency measured was complete.

The frequency range from 30MHz to 1000MHz was pre-scanned with a peak detector (RBW=100kHz,
VBW=300kHz) and all final readings of measurement from Test Receiver are Quasi-Peak values(Quasi Peak
detector used with a bandwidth of 120 kHz).

The frequency range above 1GHz the measuring instrument use RBW=1 MHz and VBW=3 MHz with Peak
Detector for Peak Values, and use RBW=1 MHz and VBW=10 Hz with Peak Detector for Average Values.

5.2Test SET-UP (Block Diagram of Configuration)
(A) Radiated Emission Test Set-Up, Frequency below 30MHz

Turntable 3m

\ EUT

0.8m Test
Receiver
—
Ground Plane Coaxial Cable
(B) Radiated Emission Test Set-Up, Frequency below 1000MHz
]
- 3m —>
Turntable
\ EUT Tmto4m

Test i

Receiver 0.8m
[ |
| 7
Ground Plane Coaxial Cable

TRF No.: FCC 15.247/A Page 11 of 31 Report No.: ES160608011E Ver. 1.0



(C) Radiated Emission Test Set-Up, Frequency above 1000MHz
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3m
Turntable 4m
\ EUT V /l 1 ]
/' 1m Spectrum
1.5m A Amplifier| | Analyzer
y |
5.3 Measurement Equipment Used
Iltem | Equipment Manufacturer Model No. Serial No. Last Cal. | Cal. Interval
1, | EMITest | pohde & Schwarz|  ESU 1302.6005.26 | 05/15/2016 | 1 Year
Receiver
2. Pre-Amplifier HP 8447D 2944A07999 | 05/15/2016 1 Year
3. Pre-Amplifier AH. PAM-0126 1415261 05/15/2016 1 Year
4. | Bilog Antenna Schwarzbeck VULB9163 142 05/15/2016 1 Year
5. | Loop Antenna Schwarzbeck FMZB 1519 1519-012 05/15/2016 1 Year
6. | Horn Antenna Schwarzbeck BBHA 9170 | BBHA9170399 | 05/15/2016 1 Year
7. | Horn Antenna Schwarzbeck BBHA 9120 D143 05/15/2016 1 Year
8. Cable Schwarzbeck AK9513 ACRX1 05/15/2016 1 Year
9. Cable Rosenberger N/A FP2RX2 05/15/2016 1 Year
10. Cable Schwarzbeck AK9513 CRPX1 05/15/2016 1 Year
1. Cable Schwarzbeck AK9513 CRRX2 05/15/2016 1 Year

TRF No.: FCC 15.247/A
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5.4 Radiated emission limit
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Frequency Field strength . Field strength at 3m
(MH2) uV/m Distance(m) dBuV/m
0.009~0.490 2400/F(KHz) 300 /
0.490~1.705 2400/F(KHz) 30 /
1.705~30.0 30 30 /
30-88 100 3 40
88-216 150 3 43.5
216-960 200 3 46
Above 960 500 3 54

5.5Measurement Result

(For range 9KHz~30MHz, The measured value is really too low to be recorded.)

TRF No.: FCC 15.247/A
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Note:All configurations have been tested, only the worst configuration (GFSK Low Channel) shown here.

80.0  dBuV/m
Limit1: —_—
Margin: —_—
70
50
50
|
40 I
. y
10 ; W |
b
o]
20
10
0.0
30,000 40 50 60 70 B0 [MHz) 300 500 GO0 700  1000.000
Site site #1 Polarization: Vertical Temperature: 2cC
Limit: FCC Part15 Class B 3M Radiation Power: AC 120V/60Hz Humidity: 52%
EUT: Wireless Chraging Receiver
M/N: CJT111
Mode: TX(2402MHz)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ment Limit Over Degree
MHz dBuv dB dBuvim dBuvim dB Detector degree  Comment
1 34 7601 4944 2244 27.00 4000 -13.00 QP
2 40.9880 5097 -2047 30.50 4000 -950 QP
3 *  51.3005 5127  -19.47 31.80 4000 -8.20 apP
4 67.4382 5520 -2340 31.80 4000 -8.20 QP
5 89.5900 5322 -2342 29.80 4350 1370 QP
6 1041701 5070 -21.20 29.50 4350 -14.00 QP

TRF No.: FCC 15.247/A
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80.0 dBu¥/m

Limit1: —_—
Margin: —_—

70

60

50

| |
A0 I 5
|
30 3
4 5

20

10

0.0

30.000 40 S0 60 70 B0 [MHz] 300 400 500 GO0 700  1000.000
Site site #1 Polarization: Horizontal Temperature: 20C
Limit: FCC Part15 Class B 3M Radiation Power: AC 120V/60Hz Humidity: 52 %
EUT: Wireless Chraging Receiver
M/N: CJT111
Mode:TX(2402MHz)
Nate:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ~ment  Limit Over Height Degree
MHz dBuv dB dBuVim dBuVim dB Detector cm degree  Comment

1 30.0000 5058 2438 26.20 40.00 -13.80 QP
2 30.6380 4902 -24.02 25.00 40.00 -15.00 QP
3 54.6430 46.11  -19.71 26.40 4000 -1360 QP
4 67.4382 4590 -23.40 22.50 40.00 -17.50 QP
5
6

236.6447 4399 -21.39 2260 4600 -2340 QF
* 375.9385 5340 1710 3630 4600 -B.70 QF
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Above 1000MHz:

Test Date : 07/21/2016 Temperature : 24 C
Test Result: Pass Humidity : 54 %
Test By: KY

TX Mode (CH00: 2402MHz)

Freq. Ant.Pol. Emission Level(dBuV/m) Limit 3m(dBuV/m) Margin(dB)
(MHz) (H/V) PK AV PK AV PK AV
4804.00 V 64.98 46.39 74.00 54.00 -9.02 -7.61
7352.00 V 59.17 42.47 74.00 54.00 -14.83 -11.53
9837.00 V 60.88 42.83 74.00 54.00 -13.12 -11.17
12753.00 V 60.91 43.64 74.00 54.00 -13.09 -10.36
16572.00 \Y 61.44 41.27 74.00 54.00 -12.56 -12.73
4804.00 H 65.99 47.22 74.00 54.00 -8.01 -6.78
8234.00 H 59.79 42.33 74.00 54.00 -14.21 -11.67
9975.00 H 60.98 42.01 74.00 54.00 -13.02 -11.99
13114.00 H 60.43 42.73 74.00 54.00 -13.57 -11.27
16320.00 H 59.83 40.32 74.00 54.00 -14.17 -13.68

TX Mode (CH19: 2440MHz)

Freq. Ant.Pol. Emission Level(dBuV/m) Limit 3m(dBuV/m) Margin(dB)
(MHz) (H/V) PK AV PK AV PK AV
4880.00 H 64.30 46.71 74.00 54.00 -9.70 -7.29
7537.00 H 59.35 41.65 74.00 54.00 -14.65 -12.35
9639.00 H 60.31 42.82 74.00 54.00 -13.69 -11.18
13289.00 H 58.59 39.80 74.00 54.00 -15.41 -14.20
16217.00 H 61.64 40.75 74.00 54.00 -12.36 -13.25
4880.00 \Y 62.99 45.22 74.00 54.00 -11.01 -8.78
7736.00 V 60.64 42.69 74.00 54.00 -13.36 -11.31
10253.00 \Y 60.07 41.80 74.00 54.00 -13.93 -12.20
13324.00 \Y 59.63 41.66 74.00 54.00 -14.37 -12.34
16128.00 V 57.01 42.15 74.00 54.00 -16.99 -11.85

TX Mode (CH39: 2480MHz)

Freq. Ant.Pol. Emission Level(dBuV/m) Limit 3m(dBuV/m) Margin(dB)
(MHz) (H/V) PK AV PK AV PK AV
4960.00 H 64.59 45.83 74.00 54.00 -9.41 -8.17
7438.00 H 62.31 42.62 74.00 54.00 -11.69 -11.38
9921.00 H 61.99 41.90 74.00 54.00 -12.01 -12.10
12398.00 H 62.58 43.07 74.00 54.00 -11.42 -10.93
14881.00 H 56.56 42.01 74.00 54.00 -17.44 -11.99
4960.00 \Y 64.36 45.08 74.00 54.00 -9.64 -8.92
7765.00 \Y 62.60 42.43 74.00 54.00 -11.40 -11.57
10346.00 \Y 62.18 42.07 74.00 54.00 -11.82 -11.93
12533.00 \Y 62.25 41.74 74.00 54.00 -11.75 -12.26
16368.00 \Y 59.17 41.82 74.00 54.00 -14.83 -12.18

Other harmonics emissions are lower than 20dB below the allowable limit.
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6. 6dB Bandwidth Measurement

6.1 Measurement Procedure

The EUT was operating in hopping mode or could be controlled its channel. Print out the test result from the
spectrum by hard copy function.

6.2 Test SET-UP (Block Diagram of Configuration)

EUT

Spectrum Analyzer

6.3 Measurement Equipment Used

Na_me o Manufacturer Model | Serial Number | Last Cal. CAL DUE.
Equipment
Spectrum Analyzer | Rohde & Schwarz ESCI 101414 05/15/2016 | 05/14/2017
6.4 Limit
The minimum 6dB bandwidth shall be at least 500kHz.
6.5 Measurement Results
The following table is the setting of spectrum analyzer.
Attenuation Auto
RB 100KHz
VB 300KHz
Detector Peak
Trace Max hold
Refer to attached data chart.
Spectrum Detector: PK Test Date : 06/04/2015
Test By: KK Temperature : 24 C
Test Result: Pass Humidity : 53 %
Channel frequency Measurement level Required Limit
Channel number (MH2) (KHz) (KHz)
00 2402 696 >500
19 2440 700 >500
39 2480 708 >500
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Channel 00:
® “RBW 100 kHz Delta 2 [T1 ]
*VBW 300 kHz -0.00 dB
Ref 10 dBm “Att 20 dB SWT 2.5 ms 696000000000 kHz
10 Marker| 1 [T1
-6} 37 dBm
o+ 2l 401 ahoo ol A
o s —F . [A]
! D2 46.28 dB 4
o ~.
. // \
?ﬁo V‘\\Jf//
I-40
3DB
L-50 AC
I-60
I-70
-80
-90
Center 2.402 GHz 200 kHz/ Span 2 MHz
Date: 4_.JUN.2016 15:49:58
Channel 19:
® “RBW 100 kHz Delta 2 [T1 ]
“VBW 300 kHz -0.30 dB
Ref 10 dBm “Att 20 dB SWT 2.5 ms 708.000000000 kHz
10 Marker| 1 [T1
-6/09 dBm
| D1 0 3 jem al 4a02a0han o IB
v &/ N ‘\ 5 =
D2 -5.7 dBm N
VTEV Y / }\
- // \
20 //
Wane g
|40
3DB
| _50. AC
|-60
L-70
-—80:
-90
Center 2.44 GHz 200 kHz/ Span 2 MHz

Date: 4.JUN.2016 15:54:43
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Channel 39:
@ “RBW 100 kHz Delta 2 [T1 ]
*VBW 300 kHz -0.39 dB

Ref 10 dBm “Att 20 dB SWT 2.5 ms 700.000000000 kHz
10 Marker| 1 [T1

-5|40 dBm
Lo D1 0.74] dB

1 2
D2 —5.26 dB| /.,'/ \R\\
+-20. / \\\
_/.égwi .// N
A
—40.
3DB

|50 AC
|60
t-—70:
-—80:
-90
Center 2.48 GHz 200 kHz/ Span 2 MHz

Date: 4.JUN.2016 15:58
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7. Maximum Peak Output Power Test

7.1 Measurement Procedure

a. The Transmitter output (antenna port) was connected to the spectrum Analyzer.
b. Turn on the EUT and then record the peak power value.
c. Repeat above procedures on all channels needed to be tested.

7.2Test SET-UP (Block Diagram of Configuration)

EUT

Spectrum Analyzer

7.3Measurement Equipment Used

EMITEK

Na_me o Manufacturer Model | Serial Number | Last Cal. CAL DUE.
Equipment
Spectrum Analyzer | Rohde & Schwarz ESCI 101414 05/15/2016 | 05/14/2017
7.4Peak Power output limit
The maximum peak power shall be less 1Watt.
7.5Measurement Results
Refer to attached data chart.
Spectrum Detector: PK Test Date: 06/04/2016
Test By: KK Temperature: 24 C
Test Result: Pass Humidity: 53 %
Channel FSehaLnennec! Peak Power Peak Power Peak Power Pass/Eail
number (KI/lHZ) y output(dBm) output(mWw) Limit(W)
00 2402 0.14 1.03 1W(30dBm) Pass
20 2440 0.66 1.16 1W(30dBm) Pass
39 2480 1.09 1.29 1W(30dBm) Pass
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Channel 00:
@ “RBW 3 MHz Marker 1 [T1 ]
*VBW 10 MHz 0.14 dBm
Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.402300000 GHz
10
1
Lo v
| "]
1 PK] L] \\
VIEW| 13;”
120,
130
|40,
3DB
| _s0. AC
|60
L-70.
+-80:
-90
Center 2.402 GHz 600 kHz/ Span 6 MHz
Date: 4.JUN.2016 15:51:23
Channel 19:
@ *RBW 3 MHz Marker 1 [T1 ]
“VBW 10 MHz 0.66 dBm
Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.440252000 GHz
10
1
o - x
P} —’—~'___,,__.—-’— -——a_‘__._\_\_._\
s
|20,
1--30.
140
3DB
t-50 AC
|60
170,
|80
-90
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Date: 4.JUN.2016 15:56:04
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Channel 39:
@ “RBW 3 MHz Marker 1 [T1 ]
*VBW 10 MHz 1.09 dBm
Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.479892000 GHz
10
1
o x
|
1 PK| L] \\h—
MED "
10
120,
130
|40,
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| _s0. AC
|60
L-70.
|80
-90
Center 2.48 GHz 600 kHz/ Span 6 MHz

Date: 4.JUN.2016 15:57:49
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8. Power Spectral Density Measurement

8.1 Measurement Procedure

The EUT was operating in Bluetooth mode or could be controlled its channel. Printed out the test result from
the spectrum by hard copy function.

8.2 Test SET-UP (Block Diagram of Configuration)

EUT Spectrum Analyzer

8.3 Measurement Equipment Used

Na_me o Manufacturer Model | Serial Number | Last Cal. CAL DUE.
Equipment
Spectrum Analyzer | Rohde & Schwarz ESCI 101414 05/15/2016 | 05/14/2017

8.4 Measurement Procedure

a. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The path loss
was compensated to the results for each measurement.

b. Set to the maximum power setting and enable the EUT transmit continuously.

c. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW)=3 kHz. Video bandwidth
VBW =10 kHz In order to make an accurate measurement, set the span to 1.5 times DTS Channel
Bandwidth. (6dB BW)

d. Detector =Peak, Sweep time =Auto couple, Trace mode =Max hold, Allow trace to fully stabilize. Use the
peak marker function to determine the maximum power level.

e. Measure and record the results in the test report.

The Measured power density (dBm)/ 100KHz is a reference level and used as 20dBc down limit line for

Conducted Band Edges and Conducted Spurious Emission.

=-h

8.5Measurement Results

The following table is the setting of spectrum analyzer.

Spectrum analyzer Setting

Attenuation Auto

Span Frequency Set the span to 1.5 times the DTS bandwidth.
RB 3KHz

VB 10KHz

Detector Peak

Trace Max hold

Sweep Time Automatic
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Refer to attached data chart.

EMITEK

Spectrum Detector: PK Test Date : 06/04/2016
Test By: KK Temperature : 24 C
Test Result: Pass Humidity : 53 %
Channel fChanneI Measurement level (dBm) Required Limit .
requency 13kH Pass/Fail
number (MHz) PSD/100kHz PSD/3kHz (dBm/3kHz)
00 2402 -0.46 -12.48 8 Pass
20 2440 0.28 -11.05 8 Pass
39 2480 0.63 -10.77 8 Pass
Note:

1. Measured power density(dBm) has offset with cable loss.

2. The measured power density(dBm)/100KHz is reference level and used as 20dBc down for Conducted
Band Edges and Conducted Spurious Emission limit line.
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PSD 100kHz Plot: Channel 00
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PSD 100kHz Plot: Channel 19
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PSD 100kHz Plot: Channel 39
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PSD 3kHz Plot: Channel 19
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9. Band Edge Test

9.1 Measurement Procedure

(A) Conducted method:

a.

b.

C.

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100KHz. The
video bandwidth is set to 300KHz.

The spectrum from 30MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.

Preliminary tests on individual chains, and on all chains with a combiner, were performed. The worst-case
configuration was with a combiner, therefore final test were preformed with all chains feeding a combiner.

(B) Radiated method:

a.

b.

e.

The EUT was Operating in hopping mode or could be controlled its channel. Printed out test result from the
spectrum by hard copy function.

The EUT was placed on a turn table which is 0.8m above ground plane.

c. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
d.

And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.

Repeat above procedures until all frequency measured were complete.

(Peak measurement: Peak detector, RBW=1MHz, VBW=3MHz, Sweep=Auto
Average measurement: Peak detector, RBW=1MHz, VBW=10Hz, Sweep=Auto)

9.2 Test SET-UP (Block Diagram of Configuration)

Conducted method:

EUT Spectrum Analyzer

Radiated method:

Turntable 4m

3m

\ EUT L —

1Tm Spectrum

1.5m Amplifier Analyzer

M |

TRF No.: FCC 15.247/A Page 28 of 31 Report No.: ES160608011E Ver. 1.0



EMITEK

9.3Measurement Equipment Used

Conducted method: Same as 6.3 Channel Separation Measurement.
Radiated method: Same as 5.3 Radiated Emission Measurement.

9.4 Measurement Results

Pass
Refer to attached data chart.

(A) Conducted method:

Spectrum Detector: PK Test Date : 06/04/2016
Test By: KK Temperature : 24 C
Test Result: Pass Humidity : 53 %
Frequency Peak Power Emission read Result of Band Band edge
(MHz) Output(dBm) Value(dBm) edge(dBc) Limit(dBc)
2400.00 -0.31 -44.78 44 .47 >20dBc
2483.50 0.57 -55.22 55.79 >20dBc
Test Plot:
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -44.78 dBm
Ref 10 dBm *Att 20 dB SWT 2.5 ms 2.400000000 GHz
R . /M\ [ A ]
T
- Vﬁ \\/M\
| 50 W \w AC
EDAN %AAJJf*u~ wﬁr”f«NM\“/

Center 2.4 GHz

Date: 4.JUN.2016 15:52:16
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@ “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -55.22 dBm
Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.483500000 GHz
10
D1, 0. .57 dB
o O [ A ]
[VIEW| | 10

A
J[ il

\J

Moo A

|60 \\WMWM KSR b A oA,

C—enter 2.4835 GHz 1 MHz/ Span 10 MHz

Date: 4.JUN.2016 16:00:42
(B) Radiated method:
Antenna Emission Band edge Limit Margin
Frequency N (dBuV/m) (dBuV/m) (dB)
(MHz) polarization
(H/V) PK AV PK AV PK AV

2400.00 H 55.95 48.22 74.00 54.00 -18.05 -5.78
2400.00 V 53.87 44.73 74.00 54.00 -20.13 -9.27
2483.50 H 57.35 46.53 74.00 54.00 -16.65 -7.47
2483.50 V 55.66 43.07 74.00 54.00 -18.34 -10.93
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10. Antenna Application

10.1Antenna requirement

The EUT’S antenna is met the requirement of FCC part 15C section 15.203 and 15.240.

FCC part 15C section 15.247 requirements:
Systems operating in the 2402-2480MHz band that are used exclusively for fixed, point-to-point operations
may employ transmitting antennas with directional gain greater than 6dBi provided the maximum peak output

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

10.2Result

The EUT’S antenna is PCB antenna, and the antenna can’t be replaced by the user, which in accordance to
section 15.203, please refer to the internal photos. The antenna’s gain is 1.3dBi and meets the requirement.

---The End---
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