AnbOtEk Shenzhen Anbotek Compliance Laboratory Limited
Product Safety FCC ID: 2AFER-KTJKM02J Page 1 of 46 Report No.: R011505470I

FCC TEST REPORT
for
Risecomm Microelectronics (Shenzhen) Co., Ltd.

A/C Manager
Model No.: KTIK-M02J

Prepared for :  Risecomm Microelectronics (Shenzhen) Co., Ltd.
Address : Skyworth Bldg. C501, Hi-Tech Industrial Park, Nanshan District,
Shenzhen, China

Prepared By :  Shenzhen Anbotek Compliance Laboratory Limited

Address : 1/F., Building 1, SEC Industrial Park, No.0409 Qianhai Road,
Nanshan District, Shenzhen, Guangdong, China
Tel: (86) 755-26066544
Fax: (86) 755-26014772

Report Number : R0115054701
Date of Test : Jul. 01~ 28, 2015
Date of Report  : Jul. 28, 2015

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772 www.anbotek.com



Anbotek

Shenzhen Anbotek Compliance Laboratory Limited

Frotmct Sately FCC ID: 2AFER-KTJKMO02J Page 2 of 46 Report No.: R011505470I

TABLE OF CONTENTS
Description
Page
Test Report
1. GENERAL INFORMATION. ...ttt ittt et e abe e snbn e s snbae s snnaeennaeeans 4
1.1. Description 0f Device (EUT).....ccivciiiiiiiiiie ettt ettt tesae s ssaessaessaesnaessaenseenseenns 4
1.2. Auxiliary Equipment Used during TeSt........ccceoeeriiriririeriinineeeesie sttt ettt s s eeeee s 5
1.3. Description 0f TeSt FACTIILY.....c.uccciiiiiieiie ettt ettt e e tee e streesaaeesaaeesnseessseessseesareaans 6
1.4, Measurement UNCEILAINLY........ccverierierierieertieseesieesteeteesseesseesseesssesseesseesseessesssesnsesssessseessesssessensesnses 6
2. TEST PROCEDURE.......coo ittt ettt e s e e e aba e e et e e e nbeeesan e e anbeeeanneas 7
3. CONDUCTED LIMITS. .ottt ba e e e anba e e an b e e e enaaeennaeeenes 8
3.1. Block Diagram Of TeSt SEUP......c.eecueeiitiiieeiieieeie ettt ettt e stt e st e aeesteeseeesbeesbeesbeenseenseenseenseenns 8
3.2. Power Line Conducted Emission Measurement Limits (15.207).....cccceeevieeieeniienieeieeieerie e 8
3.3. Configuration of EUT 0N MEaSUICMENL.........cc.ecevierrieireerreereerieereereereeseesresssessnessnesseesssesseesseesssesseens 8
3.4. Operating Condition Of EUT ........cccoiiiiriiiiiieiiciiciteis ettt ettt et veeeeesstesnteseaessbesnsessaesssesnsesssennns 8
3.5, TSt PrOCEAUIC.......cctiieiiiieiie ettt ettt ettt e et e e teeeeaae e saaeeseseessbeeesseeensaesnseessseesssaesnsesanseeans 9
3.6, TSt CQUIPITICNL . ....c.viiieietiesiiesteetteteesteeteebeeteesbeesseasseesseasseassessseasseassesssesssesssesssesssesssesseesssesssesssesseessens 9
3.7. Power Line Conducted Emission Measurement RESUILS............cccveeieriiirireriieciieienienee e 9
4. RADIATION INTERFERENCQCE........ccti ittt nnnae e 12
4.1. Requirements (15.249, 15.200) .. .c..uciieiieieerieeiiesieesit et eteeste e e teetessesssesssesnsesssesssesssesssesssesssesseens 12
4.2, TSt PTOCEAULIE.....cviiitiiiiiiicie ettt e et e et e e te e e teeeateeebeeebes e taeessseesssaessseensseesnseesseeanns 12
4.3, TESt RESUILS...ccuiiiiieeiiieieciteiieeeeete st e et e see st e steesttetaesteesseesseesseesssesseassaessaessaesseesssassaesseessaesseasseessensses 12
5. BANDEDGE.......cc et e e e ae e aae e a e e e nren 18
5.1, ReqUIremMeEnts (15.249) ... . iiiiiiieiieciieeeeee ettt ettt e b e s b e e tbeesbeesbestaeassessbesssesssesseesseesseenses 18
5.2, TSt PrOCEAUIE. ....vieiieeiieeieeiie ettt ettt ettt ettt e st e staestaesteesse e saesseessaesseessaensaensaessensseensennsesnsennsens 18
5.3, TSt CONMTIGUIATION: ...c.tieutieiieiietiettete et et et et et et e eateeateeateeabeesteestesasesatesntesssesseesseesaeenseesseenseenseans 18
54, TSt RESUILS....oeiuiiiiiiiiecieciecte st ettt ettt ettt et e et e e bt esbeesbeesbeesbessbeessessseassesssesssesssesaesseenssessenssensns 19
6. OCCUPIED BANDW IDTH. ...ttt e e e snne e nnnae e 28
6.1, REQUITEIMENLS ©...oiiuiiiiiiiiiiiiiiiieieeettesttesttesteestaesteesteesssesseesseessaesseesseessaassaesseessaessessseesseassesssesssenssesssensns 28
0.2, TESE SET-UP...cuiiiieiiiiie ettt ettt et e s e e st e e st e s bt e et e e ebeeenaee e steeensaesaseeesseensseas 28
6.3 TSt EQUIPIMENL. ... eitiiiiiiieiieeit ettt ettt ettt ettt ettt e satesatesseesaeesseesseesbeesseenseasneenseaseens 28
0.4, TSt RESUILS.....ccuiiiiieiiiiieiie ettt ettt ettt et e et e et e esbeesbeesbeessessbeesbessseassesssesssesssesaesssesssessenssenens 28
7. ANTENNA APPLICATION. ...ttt e e e e e e e e e e nnnees 31
7.1, ANLENNA TEQUITECINIENL . ....evviieveeereerreereereereeseaseesessseasseassessseassesssesssesssesssessseasseassesssesssesssesssesssesssessnes 31
A 2 L USSR 31
8. PHOTOGRAPH. ...ttt e e e e ssb e e e ab e e e bb e e abaeesseeesnreeans 32
8.1. Photo of Power Line Conducted Emission Measurement..............ccceeeveerreerreenieeneeesneesereeseneennnens 32
8.2 Photo of Radiation EMiSsion TeSt.......cc.ceiiiiieiiiiiiiieie ettt ettt 33

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772 www.anbotek.com



Anbotek

Shenzhen Anbotek Compliance Laboratory Limited

Frotmct Sately FCC ID: 2AFER-KTJKMO02J Page 3 of 46 Report No.: R011505470I
TEST REPORT
Applicant : Risecomm Microelectronics (Shenzhen) Co., Ltd.
Manufacturer : Risecomm Microelectronics (Shenzhen) Co., Ltd.
EUT : A/C Manager
Model No. : KTIK-M02J
Serial No. : N.A.
Trade Mark : N.A.
Rating . AC 100-240V, 50/60Hz, 16 A Max.

Measurement Procedure Used:
FCC Partl5 Subpart C, Paragraph 15.207, 15.249 & 15.209

The device described above is tested by Shenzhen Anbotek Compliance Laboratory
Limited to determine the maximum emission levels emanating from the device and the
severe levels of the device can endure and its performance criterion. The measurement
results are contained in this test report and Shenzhen Anbotek Compliance Laboratory
Limited is assumed full of responsibility for the accuracy and completeness of these
measurements. Also, this report shows that the EUT (Equipment Under Test) is
technically compliant with the FCC Part 15 Subpart C requirements.

This report applies to above tested sample only and shall not be reproduced in part
without written approval of Shenzhen Anbotek Compliance Laboratory Limited.

Date of Test : Jul. 01~ 28, 2015

]{&Ldb Zh“’/;},r

(Tested Engineer / Kebo Zhang)

Dr'
fhg g

(Project Manager / Amy Ding)

e i
Approved & Authorized Signer : | e C

(Manager / Tom Chen)

Prepared by :

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772 www.anbotek.com
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1. GENERAL INFORMATION

1.1. Description of Device (EUT)

EUT . A/C Manager
Model Number : KTIK-MO02J
Test Power Supply : AC 120V/60Hz
Frequency 1 2408-2474MHz
Channel Space IMHz

No. of Channels : 67

Antenna . PCB Antenna:0 dBi

Specification

Applicant . Risecomm Microelectronics (Shenzhen) Co., Ltd.

Address : Skyworth Bldg. C501, Hi-Tech Industrial Park, Nanshan District,
Shenzhen, China

Manufacturer : Risecomm Microelectronics (Shenzhen) Co., Ltd.

Address : Skyworth Bldg. C501, Hi-Tech Industrial Park, Nanshan District,
Shenzhen, China

Factory : Risecomm Microelectronics (Shenzhen) Co., Ltd.

Address : Skyworth Bldg. C501, Hi-Tech Industrial Park, Nanshan District,
Shenzhen, China

Date of receipt : Jul. 01, 2015

Date of Test : Jul. 01~ 28, 2015

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772 www.anbotek.com
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1.2. Auxiliary Equipment Used during Test

PC - Manufacturer: DELL
M/N: Optiplex 3020 MT
S/N: CN-079V51-70163-4AD-089K-A00
Input Rating: AC 100-240V, 50-60Hz 5.4A
CE, FCC DOC, CCC

MONITOR . Manufacturer: DELL
M/N: UZ2215Hf
S/N: CN-035VN6-72872-45A-A3AB
Input Rating: AC 100-240V, 50-60Hz, 1.5A
Output Rating: DC 19.5V, 4.62A
TUV-GS FCC CE KCC VCCI

MOUSE . Manufacturer: DELL
M/N: MS111-T
S/N: CN-OKW2YH-71616-488-1CBJ
Input Rating: DC 5V,0.1A
Cable: 1.8m, unshielded
CE FCC VCCI KCC TUV-GS

KEYBOARD . Manufacturer: DELL
M/N: SK-8120
S/N: CN-0DJ365-71616-49J-0OMVR-A00
Input Rating: DC 5V,0.05A
CE FCC VCCI KCC TUV-GS
Cable: 1.8m, unshielded

Printer : Manufacturer:Brother
M/N: MFC-3360C
S/N: N/A
CE, FCC:DOC
Power Line . Non-Shielded, 1.5m
VGA Cable . Non-Shielded, 1.5m
Smart Router : ZNLY-201

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772 www.anbotek.com
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1.3. Description of Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

CNAS - LAB Code: L3503

Shenzhen Anbotek Compliance Laboratory Limited., Laboratory has been assessed
and in compliance with CNAS/CLO1: 2006 accreditation criteria for testing
laboratories (identical to ISO/IEC 17025:2005 General Requirements) for the
Competence of Testing Laboratories.

FCC-Registration No.: 752021

Shenzhen Anbotek Compliance Laboratory Limited, EMC Laboratory has been
registed and fully described in a report filed with the (FCC) Federal
Communications Commission. The acceptance letter from the FCC is maintained
in our files. Registration 752021, July 10, 2013.

IC-Registration No.: 8058A-1

Shenzhen Anbotek Compliance Laboratory Limited., EMC Laboratory has been
registered and fully described in a report filed with the (IC) Industry Canada. The
acceptance letter from the IC is maintained in our files. Registration 8058A-1,
February 22, 2013.

Test Location

All Emissions tests were performed at

Shenzhen Anbotek Compliance Laboratory Limited. at 1/F., Building 1, SEC
Industrial Park, No.0409 Qianhai Road, Nanshan District, Shenzhen, Guangdong,
China

1.4. Measurement Uncertainty

Radiation Uncertainty : Ur =4.1 dB (Horizontal)
Ur =4.3 dB (Vertical)

Conduction Uncertainty : Uc=3.4dB

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772 www.anbotek.com
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2. Test Procedure

GENERAL.: This report shall NOT be reproduced except in full without the written approval of
Shenzhen Anbotek Compliance Laboratory Limited. The EUT was transmitting a test signal
during the testing.

RADIATION INTERFERENCE: The test procedure used was ANSI STANDARD
C63.10-2013 using a spectrum analyzer with a pre-selector. The analyzer was calibrated in dB
above a microvolt at the output of the antenna. The resolution bandwidth was 100KHz and the
video bandwidth was 300KHz up to 1.0GHz and 1.0MHz with a video BW of 3.0MHz above
1.0GHz. The ambient temperature of the EUT was 74.30F with a humidity of 69%.

FORMULA OF CONVERSION FACTORS: The Field Strength at 3m was established by
adding the meter reading of the spectrum analyzer (which is set to read in units of dBuV) to the
antenna correction factor supplied by the antenna manufacturer. The antenna correction factors
are stated in terms of dB. The gain of the Preselector was accounted for in the Spectrum
Analyzer Meter Reading.

Example:
Freq (MHz) METER READING + ACF =FS
20 dBuV + 10.36 dB = 30.36 dBuV/m @ 3m

ANSI STANDARD C63.10-2013 10.1.7 MEASUREMENT PROCEDURES: The EUT was
placed on a table 80 cm high and with dimensions of 1m by 1.5m. The EUT was placed in the
center of the table (1.5m side). The table used for radiated measurements is capable of
continuous rotation.

When an emission was found, the table was rotated to produce the maximum signal strength. At
this point, the antenna was raised and lowered from Im to 4m. The antenna was placed in both
the horizontal and vertical planes.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772 www.anbotek.com
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3. Conducted Limits

3.1. Block Diagram of Test Setup

3.1.1. Block diagram of connection between the EUT and simulators

Test Receiver

AC mains 4 LISN EUT Light Smart PC System
. Router

3.2. Power Line Conducted Emission Measurement Limits (15.207)

Frequency Limits dB(uV)
MHz Quasi-peak Level Average Level
0.15 ~ 0.50 66 ~ 56* 56 ~ 46*
0.50 ~ 5.00 56 46
5.00 ~ 30.00 60 50

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

3.3. Configuration of EUT on Measurement

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

3.4. Operating Condition of EUT
3.4.1. Setup the EUT and simulator as shown as Section 3.1.
3.4.2. Turn on the power of all equipment.

3.4.3. Let the EUT work in test mode (On) and measure it.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772 www.anbotek.com
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3.5. Test Procedure

3.6. Test equipment

The EUT system is connected to the power mains through a line impedance stabilization
network (L.I.S.N.). This provides a 50ohm coupling impedance for the EUT system. Please
refer the block diagram of the test setup and photographs. Both sides of 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 FCC ANSI C63.10-2013 on Conducted Emission Measurement.

The bandwidth of test receiver (ESCI) set at 9KHz.

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

The test results are reported on Section 3.6.

Item Equipment Manufacturer Model No. | Serial No. Last Cal. Cal. Interval
Lo Two-Line hp b e & Schwarz| ENV216 | 100055 | AP 1720151 yeq
V-network
2. |EMI Test Receiver| Rohde & Schwarz ESCI 100627 | Apr. 17,2015 1 Year
3 |RF Switching Unit| ~ COMPHANC® | poyiva | 38303 | Apr. 17,2015 | 1 Year
Direction

3.7. Power Line Conducted Emission Measurement Results

PASS.

The frequency range from 150KHz to 30 MHz is investigated.

Please refer the following pages.

Tel:(86)755-26066544

Shenzhen Anbotek Compliance Laboratory Limited

Fax:(86)755-26014772 www.anbotek.com
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CONDUCTED EMISSION TEST DATA

Test Site:

Operating Condition:
Test Specification:
Comment:

SCAN TAEBLE:

1# Shielded Room
ON

AC 120V/60Hz

Live Line

Tem:25°C Hum:50%

"Woltage (l50K~30M) FIN"

Short Description: 150F-30M Disturbance Voltages
Level [dBuv]
Or--r——=-7T--"r—7- 7T~ "~ -~-—- ST TTTOrTTOC T == ==
| | | | [ | | | | | | I I B I | | |
nEF--F===T--r="7-7-CTO~~~~~—- ST TS T T T =TT
| | | | [ | | | | | | [ | |
L iy e =yl i e Bttt el il I [ B B B T |
I I Lo 1 I I I [ I I
) i g e S A B Il Rl M R B R B | |
| | | | [ | | | | I T4l | |
B S e e i R N R I____I___I___I_I_fl_l_x_l_l; ______ T
i S U S N A L ____l
30 fr & Rl Tt v B A I I I I I I T I
oo | SA R D anad L T T T e W Ll UL w0 L]

W V0 TR et - | P T Motk
m___IL_'__IL__IL'_Jl_Jl_|L+_:_:___M_}WEI_4HJ__+_“M
0 1 1 1 | | L1 11 1 1 1 | 1 L1 1 1 1 |

150k 300k 400k GO0k 800k 1M 2M M 4M 5M GM EM 10M 20 30M
Frequency [Hz]
Frequency Lewvel Transd Limit Margin Detsctor Line EE
MH=z dBuv dB dBuVv dB
0.150000 38.80 20.1 66 27.2 QP Ll GND
0.415500 31.20 20.1 38 26.3 QP L1 GND
2.156500 43.20 20.3 36 12.8 QP L1 GND
6.467500 38.50 20.5 0] 21.5 QP Ll GND
8.623000 40.00 20.6 0] 20.0 @P Ll GND
10.774000 34.70 20.6 60 25.3 (QF L1 GND
Frequency Level Transd Limit Margin Detector Line EE
MH= dBuv dB dBnv dB
0.150000 35.40 20,1 36 20.6 &V L1 GHD
0.411000 28.90 20.1 43 18.7 &V L1 GHD
2.156500 43.00 20.3 46 3.0 v L1 GND
6.467500 38.90 20.3 30 11.1 =W Ll GHD
8.618500 41.80 2Z0.6 20 8.2 &v L1 GHD
10.774000 34.70 20.6 50 15.3 RV L1 GND

Tel:(86)755-26066544

Shenzhen Anbotek Compliance Laboratory Limited
Fax:(86)755-26014772 www.anbotek.com
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CONDUCTED EMISSION TEST DATA

Test Site: 1# Shielded Room
Operating Condition: ON

Test Specification: AC 120V/60Hz
Comment: Neutral Line

Tem:25°C Hum:50%
SCAN TABLE: "Voltaage(l50K~30M)FIN"

Short Description: 150F-30M Disturbance Voltages
Level [dBuV]
Wr--r-———7-"r-7-71-rTA1— """ ~-—- - ---r--r-T-rvr-rrr17TI7a- - ~-—- "7~ ||
| | |
70 . | |
| |
60 | T
0 : :
40, | :
Wk | |
2[] ¥ ".' 'I\. 1
10 |
0 | ]
150k 300k 400k G600k 800k 1M 2M M 4M 5M M EM 10M 200 30M
Frequency [Hz]
Frequency Level Transd Limit Margin Detector Line PE
MH= dBuv dB dBpv dB
0.150000 3%.50 20.1 6& 26.5 QF N GND
0.411000 34.10 20.1 58 23.5 QP N GND
2.15&6500 42 .40 20.3 56 13.6 F N GND
&.463000 39.40 20.5 &0 20.6 12 N GND
8.618500 42 .80 20.6 &0 17.2 ¢QF N GND
10.774000 34.60 20.6 &0 25.4 (QF N GND
Frequency Level Transd Limit Margin Detector Line FE
MH= dBpv dB dBuv dB
0.411000 30.70 20.1 418 16.% &V N GND
2.15€e3500 42 .20 20.3 4¢ 3.8 &V | GND
4.307500 27.20 20.5 1 18.8 &AW N GND
€.463000 359.70 20.53 50 10.3 &v | GND
8.618500 42,590 20.6 50 7.1 AV 1) GND
10.774000 34.10 20.6& 50 15.% &v | GND

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772 www.anbotek.com
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4. Radiation Interference

4.1. Requirements (15.249, 15.209):

FIELD STRENGTH FIELD STRENGTH S15.209

of Fundamental: of Harmonics 30 - 88 MHz 40 dBuV/m
@3M

902-928 MHZ 88 -216 MHz 43.5
2.4-2.4835 GHz 216 - 960 MHz 46

94 dBuV/m @3m 54 dBuV/m @3m ABOVE 960 MHz 54dBuV/m

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 50 dB below the level of the fundamental or to the general radiated
emission limits in 15.209, whichever is the lesser attenuation.

4.2. Test Procedure

For below 1GHz, the EUT is placed on a turn table which is 0.8 meter high above the ground.
For above 1GHz, the EUT is placed on a turn table which is 1.5 meter high above the ground.
The turn table can rotate 360 degrees to determine the position of the maximum emission level.
The 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 from 1 to 4 meters to find out the maximum emission
level. Both horizontal and vertical polarization of the antenna are set on test.

All readings from 30MHz to 1GHz are quasi-peak values with a resolution bandwidth of
120kHz. All reading are above 1GHz, peak & average values with a resolution bandwidth of
IMHz. The EUT is tested in 9*6*6 Chamber. The device is evaluated in xyz orientation.
The test results are listed in Section 4.3.

Test Equipment
Item Equipment Manufacturer | Model No. | Serial No. Last Cal. | Cal. Interval
1. [Spectrum Analysis Agilent E4407B | US39390582 |Apr. 17, 2015 1 Year
2. Preamplifier Instrumepts 8 01183 980100 Apr. 17,2015 1 Year
corporation 0
3. |EMI Test Receiver| Rohde & Schwarz ESPI 101604 Apr. 17, 2015 1 Year
4, | DoubleRidged j Instruments )\ gryy 011g|  351600  [Apr. 20,2015 1 Year
Horn Antenna corporation
Bilog Broadband VULB
5. Antenna Schwarzbeck |VULB9163 9163-289 Apr. 20, 2015 1 Year
6. Pre-amplifier SONOMA 310N 186860 Apr. 17,2015 1 Year
EMI Test
7. Software SHURPLE N/A N/A N/A N/A
EZ-EMC

4.3, Test Results

PASS.

Please refer the following pages. Only the worst case (x orientation).

Tel:(86)755-26066544

Shenzhen Anbotek Compliance Laboratory Limited

Fax:(86)755-26014772 www.anbotek.com
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Below 1GHz:
Job No.: 0115054701 Polarziation: Horizontal
Standard: (RE)FCC PART15C _3m Power Source: AC 120V/60Hz
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.3( C)/55%RH
Mode: ON Distance: 3m
Note: 30-1000MHz
20.0 dBu¥/m
Limit: —_—
Margin:
[
40 | 2
3 5
1 3
3 1 W
oo
20,000 40 50 60 70 B0 [MHz]) 300 400 500 G600 FOO 1000000
Freq. Reading Factor Result Limit [Ower Limit Height | degree
No. (MHz)  |(dBuVim)| (dB/m) |(dBuV/im)|(dBuv/| (dB) |“=°%"| em) | (deg | Remark
1 59.8588| 4578 -15.38 30.40 40.00 -9.60 peak
2 101.2885| 5437 1775 36.62 43.50 -6.88 peak
3 1521297 51.53 -20.24 31.29 43.50 -12.21 peak
4 202.8104| 4491 A7TT 2714 43.50 -16.36 peak
5 2529482 50.00 -15.67 3433 46.00 -11.67 peak
B 506.4791| 4454 -10.97 33.57 46.00 -12.43 peak

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772 www.anbotek.com
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Job No.: 0115054701 Polarziation: Vertical
Standard: (RE)FCC PART15C 3m Power Source: AC 120V/60Hz
Test item: Radiation Test Temp.(C)/Hum.(%oRH): 24.3( C)/55%RH
Mode: ON Distance: 3m
Note: 30-1000MHz

30,0 dBu¥/m
Limit: —_—
Margin:
|
a0 | A
1 2 3 7
0.0
30.000 40 50 G0 70 B0 [MHz) 300 400 500 GO0 FoOo 1000_000
Freq. Reading Factor Result Limit |Ower Limit Height | degree

No. (MHz)  |(dBuV/im)| (dB/m) |(@Buvim)|(dBuvi| (dB) |°®"| @m) | (deg) | Fema™
1 37.5478| 4522 -12.30 3292 40.00 -7.08 peak
2 59.8588| 48.18 -15.38 32.80 40.00 -7.20 peak
3 96.0986| 48.08 -15.97 321 43.50 -11.39 peak
4 202.8103| 51.43 1577 3566 43.50 -7.84 peak
5 2529482 | 47.04 -14.03 33.01 46.00 -12.99 peak
5] 4771693 50.05 -11.62 3843 46.00 -1.57 peak

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772 www.anbotek.com
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Above 1 GHz:
Horizontal
CH Low (2408MHz)
Cable Ant Pream Read . Over
Frequency Loss Factor Factof Level Level Limit Limit Remark
MHz dB dB/m dB dBuV  dBuV/m dBpV/m dB
2408.000 2.17 31.21 35.30 86.94 85.02 114.0 -28.98 Peak
2408.000 2.17 31.21 35.30 73.19 71.27 94.0 -22.73 AV
4816.000 2.56 34.01 34.71 47.59 49.45 74.0 -24.55 Peak
4816.000 2.56 34.01 34.71 32.66 34.52 54.0 -19.48 AV
7224.000 2.98 36.16 35.15 43.57 47.56 74.0 -26.44 Peak
7224.000 2.98 36.16 35.15 29.15 33.14 54.0 -20.86 AV
9632.000
9632.000 --
12040.000 --
12040.000 --
Vertical
CH Low (2408MHz)
Cable Ant Pream Read .. Over
Frequency Loss Factor Factof Level Level Limit Limit Remark
MHz dB dB/m dB dBuvV  dBuV/m dBuV/m dB
2408.000 2.17 31.21 35.30 87.88 85.96 114.0 -28.04 Peak
2408.000 2.17 31.21 35.30 76.29 74.37 94.0 -19.63 AV
4816.000 2.56 34.01 34.71 49.87 51.73 74.0 -22.27 Peak
4816.000 2.56 34.01 34.71 31.33 33.19 54.0 -20.81 AV
7224.000 2.98 36.16 35.15 42.08 46.07 74.0 -27.93 Peak
7224.000 2.98 36.16 35.15 32.66 36.65 54.0 -17.35 AV
9632.000
9632.000 --
12040.000 --
12040.000 --

Tel:(86)755-26066544
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Horizontal
CH Middle (2441MHz)
Cable Ant Pream Read . Over
Frequency Loss Factor Factof Level Level Limit Limit Remark
MHz dB dB/m dB dBuV ~ dBuV/m dBuV/m dB
2441.000 2.19 31.22 34.60 89.94 88.75 114.0 -25.25 Peak
2441.000 2.19 31.22 34.60 75.22 74.03 94.0 -19.97 AV
4882.000 2.57 35.00 34.58 43.15 46.14 74.0 -27.86 Peak
4882.000 2.57 35.00 34.58 32.04 35.03 54.0 -18.97 AV
7323.000 3.00 36.17 35.14 47.66 51.69 74.0 -22.31 Peak
7323.000 3.00 36.17 35.14 32.29 36.32 54.0 -17.68 AV
9764.000
9764.000 -- - --
12205.000 -- - --
12205.000 -- - --
Vertical
CH Middle (2441MHz)
Cable Ant Pream Read .. Over
Frequency Loss Factor Factof Level Lo Limit Limit Remark
MHz dB dB/m dB dBuV ~ dBuV/m dBpuV/m dB
2441.000 2.19 31.22 34.60 89.09 87.90 114.0 -26.10 Peak
2441.000 2.19 31.22 34.60 77.47 76.28 94.0 -17.72 AV
4882.000 2.57 35.00 34.58 45.29 48.28 74.0 -25.72 Peak
4882.000 2.57 35.00 34.58 32.38 35.37 54.0 -18.63 AV
7323.000 3.00 36.17 35.14 46.64 50.67 74.0 -23.33 Peak
7323.000 3.00 36.17 35.14 33.27 37.30 54.0 -16.70 AV
9764.000
9764.000 -- - --
12205.000 -- - -
12205.000 -- - --
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Horizontal
CH High (2474MHz)
Cable Ant Pream Read .. Over
Frequency Loss Factor Factof Level Level Limit Limit Remark
MHz dB dB/m dB dBuV  dBuV/m dBuV/m dB
2474.000 2.20 31.65 36.00 90.19 88.04 114.0 -25.96 Peak
2474.000 2.20 31.65 36.00 77.87 75.72 94.0 -18.28 AV
4948.000 2.58 35.06 34.79 52.55 55.40 74.0 -18.60 Peak
4948.000 2.58 35.06 34.79 34.61 37.46 54.0 -16.54 AV
7422.000 3.02 36.19 34.90 43.57 47.88 74.0 -26.12 Peak
7422.000 3.02 36.20 35.20 34.64 38.66 54.0 -15.34 AV
9896.000 -
9896.000 -
12370.000 - --
12370.000 -
Vertical
CH High (2474MHz)
Cable Ant Pream Read .. Over
Frequency Loss Factor Factof Level el Limit Limit Remark
MHz dB dB/m dB dBuvV  dBuV/m dBuV/m dB
2474.000 2.20 31.65 36.00 92.84 90.69 114.0 -23.31 Peak
2474.000 2.20 31.65 36.00 78.06 75.91 94.0 -18.09 AV
4948.000 2.58 35.06 34.79 48.22 51.07 74.0 -22.93 Peak
4948.000 2.58 35.06 34.79 31.76 34.61 54.0 -19.39 AV
7422.000 3.02 36.19 34.90 49.69 54.00 74.0 -20.00 Peak
7422.000 3.02 36.20 35.20 36.11 40.13 54.0 -13.87 AV
9896.000 -
9896.000 -
12370.000 -
12370.000 -
NOTE: “ --- 7 in the table above means the reading of emissions are attenuated more than

20dB below the permissible limits or the field strength is too small to be measured.
The results of different modulations are the same.

Tel:(86)755-26066544

Shenzhen Anbotek Compliance Laboratory Limited

Fax:(86)755-26014772 www.anbotek.com



Anbotek

Shenzhen Anbotek Compliance Laboratory Limited
Product Sofety

FCC ID: 2AFER-KTJKM02J Page 18 of 46 Report No.: R011505470I

5. Bandedge

5.1. Requirements (15.249):

The field strength of any emissions appearing outside the band edges and up to 10 kHz above
and below the band edges shall be attenuated at least 50 dB below the level of the carrier or to
the general limits of 15.249.

5.2. Test Procedure

The EUT is placed on a turn table which is 1.5 meter high above the ground. The turn table can
rotate 360 degrees to determine the position of the maximum emission level. The 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 from 1 to 4 meters to find out the maximum emission level. Both
horizontal and vertical polarization of the antenna are set on test. The device is evaluated in xyz

orientation.
Test Equipment
Item Equipment Manufacturer | Model No.| Serial No. Last Cal. | Cal. Interval
1. |Spectrum Analysis Agilent E4407B | US39390582 |Apr. 17, 2015 1 Year
2. Preamplifier Instrumepts EMCO1183 980100 Apr. 17,2015 1 Year
corporation 0
3. |EMI Test Receiver| Rohde & Schwarz| ESPI 101604  |Apr. 17,2015 1 Year
4, | Double Ridged 1} Instruments ) Gryy o118\ 351600  [Apr. 20,2015 1 Year
Horn Antenna corporation
Bilog Broadband VULB
5. Antenna Schwarzbeck |VULB9163 9163-289 Apr. 20, 2015 1 Year
6. Pre-amplifier SONOMA 310N 186860  |Apr. 17,2015 1 Year
EMI Test
7. Software SHURPLE N/A N/A N/A N/A
EZ-EMC

5.3. Test Configuration:

Tel:(86)755-26066544
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30M to 1G emissions:
] T

\ FEUT ltn to 4

Test
0.8m
[ ]

Recever
|
Ground Plane \ Coaxial Cable /

Turntahle

1G to 40G emissions:

Turntable 3m I

\ EUT

Test
1.5m Receiver
' lmto4m

ﬂ [ 1
Ground Plane Coaxial Cable /

5.4. Test Results

Pass.
Please refer the following plot. Only the worst case (x orientation).
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Job No.: 0115054701 Polarization: Horizontal
Standard: (RE)FCC PART15C 3m Power Source: AC 120V/60Hz
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.3( C)/55%RH
Note: PEAK Distance: 3m
969 JdBu¥/m
Limit: _
AVE: —

o7

1 2 3
16.9
20,000 [MH=z) 2415.000
Freq. Reading | Factor | Result Limit |Owver Limit Height | degree
No. (MHz)  |(dBuv/m)| (dB/m) |(@Buv/m)|(dBuvi| (dB) |PZ°%| cm) | (deg) | REMa
2377463| 4287 | 254 | 4033 | 7400| 3367 | peak
2 2390.000] 4220 | -251 | 3969 | 7400| -3431 | peak
3 2400.000| 4245 | 249 | 3996 | 7400| 3404 | peak

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772 www.anbotek.com



Anbotek

Product Sofety

Shenzhen Anbotek Compliance Laboratory Limited
FCC ID: 2AFER-KTJKMO02J Page 21 of 46 Report No.: R011505470I

Job No.: 0115054701 Polarization: Vertical
Standard: (RE)FCC PART15C 3m Power Source: AC 120V/60Hz
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.3( C)/55%RH
Note: PEAK Distance: 3m
969 dBu¥/m
Limit: —_—
AVG: —
57
1 5 3
163
2210000 [MHz) 2415000
Freq. Reading | Factor | Result | Limit [Over Limit Height | degree
No. (MHz)  |(dBuvim)| (dB/m) |(@Buv/m)|(@Buvs| (dB) |P¥°°°7| em) | (deq) | REMA
2380875 4354 -2.53 41.01 74.00 -32.99 peak
2390.000( 42.04 -2.51 3953 74.00 -34.47 peak
2400000 4274 -2.49 4025 74.00 -33.75 peak

Tel:(86)755-26066544
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Job No.: 0115054701 Polarization: Horizontal
Standard: (RE)FCC PART15C _3m Power Source: AC 120V/60Hz
Test item: Radiation Test Temp.(C)/Hum.(%oRH): 24.3( C)/55%RH
Note: AV Distance: 3m
96.9 dBu¥/m
Limit: —_—
ANG: —
a7
1 2
16.3
2310000 [MHz] 2415.000
Freq. Reading | Factor | Result | Limit |Over Limit Height | degree
No. (MHz)  |(dBuV/im)| (dB/m) |(dBuvim)|(@Buv/| (dB) |P€®"| ©m) | (eg) | M
2372738 4322 -2.55 40.67 5400 | -13.33 AVG
2 2390.000| 4210 -2.51 3959 5400 | -14.41 AVG
3 2400.000| 42.04 -2.49 39.55 5400 | -1445 AVG

Shenzhen Anbotek Compliance Laboratory Limited
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Job No.: 0115054701 Polarization: Vertical
Standard: (RE)FCC PART15C 3m Power Source: AC 120V/60Hz
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.3( C)/55%RH
Note: AV Distance: 3m
96.9 dBuV/m
Limit: —_
AVG: —_—
ar
1 2
16.3
2210.000 [MHz]) 2415.000
Freq. Reading | Factor | Result Limit |Owver Limit Height | degree
No. (MHz)  |(dBuV/m)| (dB/m) |(dBuvim)|(@Buv/| (@B) |PZ°%| ©m) | (deg) | eI
2370375 43459 -2 56 41.03 54 .00 -12.97 AVG
2 2390000 4378 -2.51 4127 54 .00 -12.73 AVG
3 2400.000| 4249 -2.49 40.00 54.00 -14.00 AVG

Shenzhen Anbotek Compliance Laboratory Limited
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Job No.: 0115054701 Polarization: Horizontal
Standard: (RE)FCC PART15C 3m Power Source: AC 120V/60Hz
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.3( C)/55%RH
Note: PEAK Distance: 3m
96.9 dBu¥/m
Limit: —_—
AVG: —
1 2
16.3
2470000 [MH=z]) 2500_000
Freq. Reading | Factor | Result | Limit [Over Limit Height | degree
No- | MHz) |(dBuvim)| (dB/m) |(@Buvim)|(@Buvs| (@B) |P=®%"| m) | (degy | ReEmark
2483500, 4212 2.3 39.81 74.00 | -3419 peak
2 2492950 4325 -2.29 40.96 74.00 | -3304 peak

Shenzhen Anbotek Compliance Laboratory Limited
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Job No.: 0115054701 Polarization: Vertical
Standard: (RE)FCC PART15C 3m Power Source: AC 120V/60Hz
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.3( C)/55%RH
Note: PEAK Distance: 3m
969 dBu¥/m
Limit: —_—
AVE: —
2
) >wwu\««\m
163
2470.000 [MHz]) 2500.000
Freg. Reading | Factor | Result Limit |Ower Limit Height | degree
No. (MHz)  |(dBuV/m)| (dB/m) |(dBuV/im)|(dBuv/| (@B) |"Z°%| em) | (degy | FEMa®
1 2483500 41.87 -2.31 39.56 74.00 -34 .44 peak
2 2494075 44.50 -2.28 4222 74.00 -31.78 peak
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Job No.: 0115054701 Polarization: Horizontal
Standard: (RE)FCC PART15C _3m Power Source: AC 120V/60Hz
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.3( C)/55%RH
Note: AV Distance: 3m
96.9 dBu¥/m
Limit: —_—
AVE: —_—
)
57
1
163
2470000 [MHz) 2500 000
Freq. Reading | Factor | Result Limit |Ower Limit Height | degree
No. (MHz)  |(dBuVim)| (dB/m) |(@Buvim)|(@Buv/| (dB) |77 | (em) | (deg) | ReEMa®
2483500 3295 -2.31 30 .64 54 .00 -23.36 AVG
2 2490700 3314 -2.29 3085 54 .00 -23.15 AVG

Tel:(86)755-26066544

Shenzhen Anbotek Compliance Laboratory Limited

Fax:(86)755-26014772 www.anbotek.com




Anbotek

Product Sofety

Shenzhen Anbotek Compliance Laboratory Limited

FCC ID: 2AFER-KTJKM02J Page 27 of 46 Report No.: R011505470I

Job No.: 0115054701 Polarization: Vertical
Standard: (RE)FCC PART15C 3m Power Source: AC 120V/60Hz
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.3( C)/55%RH
Note: AV Distance: 3m
969 dBu¥/m
Limit: —_—
AV —
57
1 2
16.9
2470000 [MHz]) 2500 000
Freq. Reading | Factor | Result Limit |Ower Limit Height | degree
No. (MHz)  |(dBuvim)| (dB/m) |(@Buvim)|(dBuvs| (dB) || em) | (deg) | REMA
2483.500( 33.27 -2.31 3096 54.00 -23.04 AVG
2 2494 150( 33.36 228 31.08 54 .00 -22 92 AVG
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6.

Occupied Bandwidth

6.1. Requirements :

According to 15.215 (c), intentional radiators operating under the alternative provisions to the
general emission limits, as contained in §§15.217 through 15.257 and in Subpart E of this part,
must be designed to ensure that the 20 dB bandwidth of the emission, or whatever bandwidth
may otherwise be specified in the specific rule section under which the equipment operates, is
contained within the frequency band designated in the rule section under which the equipment
is operated. The requirement to contain the designated bandwidth of the emission within the
specified frequency band includes the effects from frequency sweeping, frequency hopping and
other modulation techniques that may be employed as well as the frequency stability of the
transmitter over expected variations in temperature and supply voltage. If a frequency stability
is not specified in the regulations, it is recommended that the fundamental emission be kept
within at least the central 80% of the permitted band in order to minimize the possibility of
out-of-band operation.

6.2. Test SET-UP

EUT Spectrum analyzer

6.3 Test Equipment

Item Equipment Manufacturer | Model No. | Serial No. Last Cal. | Cal. Interval
1. [Spectrum Analysis Agilent E4407B | US39390582 |Apr. 17, 2015 1 Year
2. | Preamplifier Instruments |\ EMCOLI83| 905100 | Apr. 17,2015| 1 Year

corporation 0
3. |EMI Test Receiver| Rohde & Schwarz ESPI 101604 Apr. 17,2015 1 Year
4. | DoubleRidged ) Instruments oy 1181 351600 |Apr. 20,2015 1 Year
Horn Antenna corporation
Bilog Broadband VULB

5. Rtenna Schwarzbeck |VULB9163 9163-289 Apr. 20, 2015 1 Year
6. Pre-amplifier SONOMA 310N 186860  |Apr. 17,2015 1 Year

EMI Test
7. Software SHURPLE N/A N/A N/A N/A

EZ-EMC

6.4. Test Results

Pass.

Please refer the following plot.
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20dB Down:

® REW 30 kH=z Marker 1 [T1 ]
VBW 100 kHz -6.00 <dBm
Ref 15 dBm Att 30 4B SWT 15 ms 2.408040000 GHz
ncdB [TL] 20100 B
10 BW Il [EU00TT0 MHZ
Temp 1| [T1 ndp)
| . 24162 dBm
Frrew L 2. 407420p00 GHz
Temp 2| [T1 ndpB]
vl Y —2aldd dPm

10 &
/ff W\\ 21408600p00 GHz

|20 T
2

=0

mﬁh o AI'\A. J(‘\ub{j\”‘) MWM\AV_LMJ‘«J,...M“

L L Aoy

-60

Center 2.408 GHz 1 MHE=z/ Span 10 MHz
® EBW 30 kH=z Marker 1 [T1 ]
VBW 100 kHz -6.57 dBm
Ref 15 dBm Att 30 dB SWT 15 ms 2.44009%880 GHz
ndB [TL] 20l00 daB
1o FW Il TEU00TTT MHZ
Temp 1| [T1 ndp)
—25L59 dB
o i
2.4394259B80 GHz
[vzE] 1
N Temp 2| [T1 ndp)
ol —25L0 dPBm

| 10 Al
I,( V\{ 2.440655p80 GHz
20

jwmwn.n/\mwgﬂﬂh " Aﬁw wn\‘l AN PER LT

Py
L s L N e i g

70

-850

Center 2.44 GHz 1 MHz/ Span 10 MHz

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772 www.anbotek.com



Anbotek

Shenzhen Anbotek Compliance Laboratory Limited

Frotmct Sately FCC ID: 2AFER-KTJKMO02J Page 30 of 46  Report No.: R011505470I
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7. ANTENNA APPLICATION

7.1. Antenna requirement
The EUT’S antenna is met the requirement of FCC part 15C 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. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply
with the provisions of this section. The manufacturer may design the unit so that a broken antenna can
be replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited. This
requirement does not apply to carrier current devices or to devices operated under the provisions of
§15.211, §15.213, §15.217, §15.219, or §15.221. Further, this requirement does not apply to intentional
radiators that must be professionally installed, such as perimeter protection systems and some field
disturbance sensors, or to other intentional radiators which, in accordance with §15.31(d), must be
measured at the installation site. However, the installer shall be responsible for ensuring that the proper
antenna is employed so that the limits in this part are not exceeded.

7.2. Result

The EUT’s antenna used a PCB antenna which is permanently attached, The antenna’s gain is 0dBi and
meets the requirement.

!

"TT LA LD
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8. PHOTOGRAPH

&.1. Photo of Power Line Conducted Emission Measurement
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8.2 Photo of Radiation Emission Test
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APPENDIX | (External Photos)

Figure 1
The EUT-Overall iew
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Figure 2
The EUT-Top View
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Figure 3
The EUT-Bottom View
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Figure 4
The EUT-Front View
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Figure 5
The EUT-Back View
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Figure 6
The EUT-Right View
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Figure 7
The EUT-Left View
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Figure 8
The EUT-Inside View

APPENDIX II (Internal Photos)
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Figure 9
PCB of the EUT-Front View
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Figure 10
PCB of the EUT-Back View
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Figure 11
PCB of the EUT-Front View

oﬁ_mt’nn“n|||m‘|m\\nn\\\\\\\

ww oL 0z 0 OV 0S 09 OL

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772 www.anbotek.com



M Shenzhen Anbotek Compliance Laboratory Limited
Product Sofsty FCC ID: 2AFER-KTJKMO02J Page 40 of 46 Report No.: R011505470I

Figure 12
PCB of the EUT-Back View
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Figure 13
PCB of the EUT-Front View
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Figure 14
PCB of the EUT-Back View
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Figure 15
PCB of the EUT-Front View
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Figure 16
PCB 0£ the EUT-Back View
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Figure 17
PCB of the EUT-Front View 33.2MHZ Module
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Figure 18
PCB of the EUT-Back View (433.92MHz Module
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Figure 19
PCB of the EUT-Front View (433.92MHz Module)
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Figure 20
PCB of the EUT-Back View (433.92MHz Module

Figure 21
PCB of the EUT-Front View (2.4GHz Module)
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Figure 22
PCB of the FUT-Back View (2.4GHz Module)
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Figure 23
PCB of the EUT-Front View (2.4GHz Module
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Figure 24
PCB of the EUT-Back View (2.4GHz Module)
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