N\

_—-.\\

reo
NS

FCC Test Report

Report No: FCS202007063

Issued for
Applicant: Comark LLC
Address: 440 FORTUNE BLVD MILFORD, MA01757, USA
Product Name: 6” Rugged PDA
Brand Name: COMARK
Model Name: COMARK-6
Series Model: COMARK-6W,COMARK-6A,COMARK-6Q
FCC ID: 2A080-COMARK-6
Issued By: Flux Compliance Service Laboratory
Add: Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech
Industrial, Song shan lake Dongguan
Tel: 769-27280901  Fax:769-27280901  http://www.FCS-lab.com

FCS REPORT




)

|
EZ

Page 2 of 66  Test Report No.: FCS202007063

1l
M

(

Table of Contents Page
1. SUMMAry Of TEST RESUILS ..o e e e e e 7
LATESt LAbOratOry oo 8
1.2 Measurement UNCEITAINTY ......cc.uuiiiieiieeeeiiiiiie e e e e e eeeeeeeas 8
1.3 Test ENVIronment CONGITIONS .....uuiiiiiiiiiiiiiiiii e e e e e e e 8
2..General INTOMMALION .......oiiiiiiii et e e 9
2.1 General Description Of The EUT ...t 9
2.2 CRANNETL LIST ittt e e e e e e e e e et e e e e s e e e e e e e e e annnee s 10
2.3 Assistant EQUIPMENT USEA FOI TSt ... .uuuuuiiiiieee s 10
2.4 Description Of The TEST MOUES ........uuiiiiiiiieee e 10
2.5 Block Digram Showing The Configuration of System Tested ...........cccccceveeeiiiiiiiiiennnn. 11
2.6 EQUIPMENTS LISt ..iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiie e nnne 11
3. 6AB BaANAWITTN ... e 13
3.1Block Diagram Of TESt SEIUP ...ccceiiiiiiiiiii ettt e e 13
0 I 11 1 PP P PRSPPI 13
3.3 TEST PrOCEUUIE ...ttt e e e e e e r e e e e e e e e annees 13
B4 TEST RESUIT .o e e e e et e e e e e e e e 14
3.5 OrigiNaAl TEST GAA ...uuuuuruuuiiiiiiiie e e s e s e e s s e s s e e s e e e s e e e e e e e e e e e e e nnnnes 14
4.Conducted Peak OUIPUL POWET ......coiiiiiiiiiiiie et e e e e e e 21
4.1 Block Diagram Of TEST SELUP ...eevviieiiiiiiiiiiii et e e e e e e e 21
N I 1 o 1 | S PP 21
4.3 TEST PIrOCEUUIE ...ttt ettt e e e e e e ettt e e e e e e e e e e e e e e e e annees 21
4.5 TEST RESUIT ..ot e e e e e e e e e e e e e 21
5. POWET SPECLIAl DENSITY ..uuuiiiiiiiiiiiii s e a e e e s s e e e s s e e e a e e e a e e e e e e aeeas 22
5.1BloCk Diagram Of TEST SEIUP ..ieeeeiiiiiiiiiiii ettt e e e e 22
LG22 T 0V 22
5.3 TEST PrOCEAUIE ..ottt e e 22

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com




)

Tcs
N/
Table of Contents Page
5.4 TEST RESUIT ...ttt 23
5.5 ONgiNal TEST AALA ....eiiiiiiiiiiiiie e e e e e e e e e e a e e e e e neees 23
6. BandEdge and Spurious Emissions (Conducted) ..........cceiiiiiiiiiiiiiiiiie e 30
6.1BIOCK Diagram Of TEST SELUP ..uuuuuuieiicee s a e e e 30
L2 T 0 T 30
6.3 TEST PrOCEUUIE ...ttt e e e e e e e e e e e ennees 30
6.4 TEST RESUIT ...ttt 31
6.5 OFQINal TEST AALA ....eiiiiiiiiiitiie e e e e e e e e r e e e e e e e e s nnnees 32
7. Radiated SPUiOUS EMISSION ..uiiii it e e e e e e e e e e e e e e e e e an e e e e 36
7.1BloCk Diagram Of TEST SELUP ...vuvvueiiiiiiiiiiiiieiieiiieetiesteeereessrerrrrrararrrrrrrerrarerar e 36
A7 L O O 2 0 I T 1 01 PR 37
7.3 TEST PrOCEUUIE ..ottt e ettt e e e e e e et e e e e e e e eeeeas 38
T A TEST RESUIT ..t 40
8. Band Edge Compliance(radiated Mmethod)........c.uuviiiiiiiiiiiiiiiieee e 54
8.1Block Diagram Of TESt SEIUP ...cvvveeiiiiiii it e e e e e e e ee e e e e e eeenne 54
S 2 I 11 1 S PP PP 54
8.3 TEST PrOCEUUIE ...ttt e e e e e e r e e e e e e e e neees 54
8.4 TEST RESUITL ... e e e e e e e e e e 54
8.5 OrigiNal TEST GAA . ..uuuueuuueiiiiiiiiii e e e s e s e e s s e e s s e e s e e e e e e e e e e e e e nnnnes 54
9. Power Line Conducted EMISSION ......uuiiiiiiiiiiiiiiiiiii ettt 63
9.1Block Diagram Of TESt SEIUP ...cceveeiiiiii i e e e e e e e e et e e e e e eeeane 63
LS 2 I 11 1 SO P TP TPRPTP 63
9.3 TEST PrOCEUUIE ...ttt e e et e e e e e e e e e e e e e e e e neees 63
9.4 TEST RESUIT ...t e e et e e e e e e e e e e 64
9.5 OrigiNal TEST A8 . ..uuuuuuuueiiiiiiiiii s r e e e e s e e s s e e e s e e e e e e e e e e e e e e e e nnnnes 64
10. ANTENNA REQUITEIMENTS ...oiiiiiiiiiiiiii ittt e e et e e e e e e s a e e e e e e e e s ereeeaeeeas 66
00 1o | PSPPSR 66

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech Industrial, Song shan lake Dongguan

Tel: 769-27280901  Fax:769-27280901 http://www.FCS-lab.com



—— --'“

gl S—

NS

Page 4 of 66  Test Report No.: FCS202007063

Table of Contents

10.2 Result

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech Industrial, Song shan lake Dongguan
http://www.FCS-lab.com

Tel: 769-27280901  Fax:769-27280901




gl S—

NS

Vi \
_—-;\
> Page 5 of 66  Test Report No.: FCS202007063

Revision History

Rev. Issue Date Effect Page Contents

01 09 July 2020 All Initial Issue

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech Industrial, Song shan lake Dongguan
http://www.FCS-lab.com

Tel: 769-27280901  Fax:769-27280901




)

|
EZ

Page 6 of 66  Test Report No.: FCS202007063

1l
Ml

(

TEST RESULT CERTIFICATION

Applicant’'s Name ................... . Comark LLC
Address.......oevvieiiiieeeeeees : 440 FORTUNE BLVD MILFORD, MA01757, USA
Manufacture's Name .............. . Comark LLC
AdAress ......ccevvvvceiiiiieeeees : 440 FORTUNE BLVD MILFORD, MA01757, USA

Product Description

Product Name ..........cc............ . 6" Rugged PDA

Brand Name ............ccccuueee. . COMARK

Model Name...........cccceevvvnnnnn. . COMARK-6

Series Model .........cccoceevveennn.n. X COMARK-6W,COMARK-6A,COMARK-6Q
Test Standards..........cccccuueeeee. :  FCC Rules and Regulations Part 15 Subpart C
Test Procedure.............ccccee. . ANSI C63.10:2013

This device described above has been tested FCS, the test results show that the equipment under
test (EUT) is in compliance with the FCC requirements. And it is applicable only to the tested sample
identified in the report.

This report shall not be reproduced except in full, without the written approval of FCS, this document
may be altered or revised byFCS, personal only, and shall be noted in the revision of the document..

Date of TeSt.....ccccvvvvcieeiieeeld
Date (s) of performance of tests.: 15 June 2020 ~ 09 July 2020
Date of Issue ........cccceevveeeeeee. 09 July 2020

TestResult .....cccccoeevvveeveevveeennn. Pass

Prepared By : Q‘ﬁ,ﬁ@-

(Chris Chen/Engineer)

Approved By : %w W

( Brown Lu /EMC Manager )
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1. Summary of Test Results

Standard

: Test Item Judgment Remark
Section
FCC Part 15.247(a)(2) 6dB Bandwidth PASS
FCC Part 15.247(b)(3) Conducted Output Power PASS
FCC Part 15.247(e) Power Spectral Density PASS --
FCC Part 15.247(d) Band-edge and Spurious Emissions PASS
(Conducted)

FCC Part 15.247(d)
FCC Part 15.209 Radiated Spurious Emissions PASS

FCC Part 15.205

FCC Part 15.247(d)
FCC Part 15.209 Radiated Band Edge Compliance PASS

FCC Part 15.205

FCC Part 15.207 Conducted Emission PASS --
FCC Part 15.203 Antenna Requirement PASS -
NOTE:

(1)” N/A” denotes test is not applicable in this Test Report
(2)The EUT does not support MIMO mode.

Flux Compliance Service Laboratory
Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech Industrial, Song shan lake Dongguan

Tel: 769-27280901  Fax:769-27280901 http://www.FCS-lab.com
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1.1Test Laboratory

Company Name: Flux Compliance Service Laboratory
. Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road
Address: ) :
Hi-Tech Industrial, Song shan lake Dongguan
Telephone: +86-769-27280901
Fax: +86-769-27280901
A2LA Accreditation No. : 5545.01

1.2Measurement Uncertainty

The reported uncertainty of measurement y +U,where expended uncertainty U is based on a standard
uncertainty multiplied by a coverage factor of k=2,providing a level of confidence of approximately 95 %.

No. Items Uncertainty
1 RF output power, conducted +0.71dB
2 Unwanted Emissions, conducted 1+2.988 dB
3 Conducted Emission (9KHz-150KHz) +4.13 dB
4 Conducted Emission (150KHz-30MHz) +4.74 dB
5 All emissions,radiated(<1G) 30MHz-1000MHz 15.2 dB
6 All emissions,radiated(>1G) 1000MHz -3000MHz 1+4.66 dB
7 All emissions,radiated(<1G) 3000MHz -6000MHz +5.31 dB

1.3 Test Environment Conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature rang: 20-26°C
Humidity range: 40-65%
Pressure range: 86-106Kpa

Flux Compliance Service Laboratory
Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech Industrial, Song shan lake Dongguan

Tel: 769-27280901  Fax:769-27280901 http://www.FCS-lab.com
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2. General Information
2.1 General Description of The EUT

Product Name 6” Rugged PDA

Trade Name COMARK

Model Name COMARK-6

Series Model COMARK-6W,COMARK-6A,COMARK-6Q
Model Difference Just different in model name

IEEE 802.11b: 2412MHz-2462MHz
IEEE 802.11g: 2412MHz-2462MHz

IEEE 802.11n HT20: 2412MHz-2462MHz
IEEE 802.11n HT40: 2422MHz-2452MHz
IEEE 802.11b: DSSS (CCK, QPSK, BPSK)

Modulation IEEE 802.11g: OFDM (64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11n HT20, HT40: OFDM (64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11b: 1, 2, 5.5, 11 Mbps

IEEE 802.11g: 6, 9, 12, 18, 24, 36, 48, 54 Mbps

IEEE 802.11n HT20: 6.5, 13, 19.5, 26, 39, 52, 58.5, 65, 78, 104, 117,
130 Mbps

IEEE 802.11n HT40: 13.5, 27, 40.5, 54, 81, 108, 121.5, 135, 162,
216, 243, 270 Mbps

FPCB antenna, maximu PK gain:
Antenna Type Antenna A :2.4GWIFI 1.5dBi(Main)

Antenna B : 2.4GWIFI 1.5dBi(Aux)
FJ-SW1260502500UN

Operation Frequency

Transmitter rate

Adapter INPUT: 100-240V~ 50/60Hz 0.4A OUTPUT: DC 5V 2.5A
Battery DC 3.7V 5000mAnh Li Battery

Hardware version number EM_I62H_MB_PCB_V14R4

Software versionnumber 10.0.17763.1

Connecting 1/O Port(s) Please refer to the User's Manual

Note: For a more detailed features description, please refer to the manufacturer’s specifications or the

User's Manual.

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com
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2.2Channel List
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Channel List
Frequency Frequency Frequency
Channel (MHz) Channel (MHz) Channel (MHz)
00 2412 04 2432 08 2452
01 2417 05 2437 09 2457
02 2422 06 2442 10 2462
03 2427 07 2447
2.3 Assistant Equipment Used For Test
Assistant equipment Manufacturer Model number

/

/

/

/

/

/

2.4 Description of The Test Modes

To investigate the maximum EMI emission characteristics generates from EUT, the test system was
pre-scanning tested base on the consideration of following EUT operation mode or test configuration mode
which possible have effect on EMI emission level. Each of these EUT operation mode(s) or test configuration
mode(s) mentioned above was evaluated respectively.

Worst Mode Channel/Frequency Data Rate

CH1/2412MHz 1Mbps

IEEE 802.11b CH6/2437MHz 1Mbps
CH11/2462MHz 1Mbps

CH1/2412MHz 6Mbps

IEEE 802.11g CH6/2437MHz 6Mbps
CH11/2462MHz 6Mbps

CH1/2412MHz 8Mbps

IEEE 802.11n HT20 CH6/2437MHz 8Mbps
CH11/2462MHz 8Mbps

CH1/2422MHz 8Mbps

IEEE 802.11n HT40 CH6/2437MHz 8Mbps
CH9/2452MHz 8Mbps

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech Industrial, Song shan lake Dongguan

Tel: 769-27280901  Fax:769-27280901 http://www.FCS-lab.com
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2.5Block Digram Showing The Configuration of System Tested

Test Report No.: FCS202007063

During testing channel & power controlling software provided by the customer was used to control the operating
channel as well as the output power level. The RF output power selection is for the setting of RF output power
expected by the customer and is going to be fixed on the firmware of the final end product power parameters of

FHSS

EUT
2.6 Equipments List
Radiation Test equipment
Kind of Equipment Manufacturer Type No. Company No. |Last calibration|Calibrated until
EMI Test Receiver R&S ESRP 3 FCS-E001 2020.05.31 2021.05.30
Signal Analyzer R&S FSV40-N FCS-E012 2020.06.05 2021.06.04
Active loop Antenna ZHINAN ZN30900C FCS-E013 2020.03.11 2021.03.10
Bilog Antenna SCHWARZBECK VULB 9168 FCS-E002 2020.03.26 2021.03.25
Horn Antenna SCHWARZBECK | BBHA9120D FCS-E003 2020.05.31 2021.05.30
SHF-EHF Horn
Antenna (18G-40GHz) A-INFO LB-180400-KF FCS-E018 2020.05.31 2021.05.30
Pre'Amp“S‘:;(o'1 M-3G EMCI EM330N FCS-E004 | 2020.05.31 | 2021.05.30
Pre-Amplifier
(1G-18GHz) N/A TSAMP-0518SE FCS-E014 2020.03.03 2021.03.02
Temperature & HTC-1 victor FCS-E005 | 2020.05.31 | 2021.05.30
Humidity

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech Industrial, Song shan lake Dongguan

Tel: 769-27280901  Fax:769-27280901 http://www.FCS-lab.com
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Conduction Test equipment

Kind of Equipment Manufacturer Type No. Company No. |Last calibration|Calibrated until
EMI Test Receiver R&S ESPI FCS-E020 2020.05.31 2021.05.30
LISN R&S ENV216 FCS-E007 2020.05.15 2021.05.14
LISN ETS 3810/2NM FCS-E009 2020.03.15 2021.03.14
Temperature &
HTC-1 victor FCS-E008 2020.05.31 2021.05.30
Humidity
RF Connected Test
Kind of Equipment Manufacturer Type No. Company No. [Last calibration|Calibrated until
MPIA SIGNAL Keysight N9020A FCS-E015 | 2020.03.02 | 2021.03.01
nalyzer

Flux Compliance Service Laboratory
Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech Industrial, Song shan lake Dongguan

Fax:769-27280901 http://www.FCS-lab.com

Tel: 769-27280901
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3. 6dB Bandwidth
3.1Block Diagram of Test Setup

o0 Antenna port f_} |

EUT

RF Measurement System

3.2Limit
For direct sequence systems, the minimum 6dB bandwidth shall be at least 500 kHz

3.3 Test Procedure

(1)Connect EUT'’s antenna output to spectrum analyzer by RF cable
(2) Set the spectrum analyzer as follows:

RBW 100KHz

VBW 300KHz

Detector Mode Peak

Sweep time Auto

Trace mode Max hold

(3) Allow the trace to stabilize, measure the maximum width of the emission that is constrained by the
frequencies associated with the two outermost amplitude points (upper and lower frequencies) that are

attenuated by 6 dB relative to the maximum level measured in the fundamental emission.

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech Industrial, Song shan lake Dongguan

Tel: 769-27280901  Fax:769-27280901 http://www.FCS-lab.com
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3.4 Test Result

6dB bandwidth Limit Conclusion
Mode Frequency(MHz)
Result(MHz) (MHz)
2412 9.1063 0.5 Pass
IEEE 802.11b 2437 9.1050 0.5 Pass
2462 9.1038 0.5 Pass
2412 15.1188 0.5 Pass
IEEE 802.11g 2437 15.3075 0.5 Pass
2462 15.1213 0.5 Pass
2412 15.1225 0.5 Pass
IEEE 802.11n
2437 15.1225 0.5 Pass
HT20
2462 15.1125 0.5 Pass
2422 35.1075 0.5 Pass
IEEE 802.11n
2437 35.1025 0.5 Pass
HT40
2452 35.1100 0.5 Pass
Note: The worst data is Antenna A, only shown Antenna A Plot.
3.5 Original Test data
IEEE 802.11b Low CH: 2412MHz
Spectrum | @
Ref Level 20.00 dém Offset 6.50 dB & RBW 100 kHz
Att 30dE  SWT 56.8 us & VBW 300 kHz Mode Auto FFT
@ 1Pk Max
i 9 |nr.I:}1.rl1I \‘nurl.‘-
10 dBm Mi[1] R :ll‘.!a’lli.‘.\lu
o0 de. oo, e -J,JJJ“' e JI""-"“\JL&L . 2.40742940 GHz
=10 d:. IJA\.'I' l\‘ﬂ,"r\qv
:‘30 dm ;
-40 dir /
250,984 ,M‘w‘ \,“u!l/ .""‘rw"' wt n
=70 dBm
CF 2.412 GHz 32000 pts Span 40.0 MHz
M‘rﬂ;g':;lr Ref | Trl:li f:;l.:lneg,; — | Y-_ulfl?l.l?edB |  Function | Function Result |
-r - . :_Nruurlnu,,. [TTTITIL ] ﬂ— 4

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech Industrial, Song shan lake Dongguan
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Middle CH: 2437MHz
Spectrum |

Ref Level 20.00 dBm

=)

Offset 6.50 d8 & RBW 100 kHz

Att 30dE SWT 56.8 ps & VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
Daf1] -0.02 dB
o 9.10500 MHz
10 dam M1[1] 4.40 dBm)|
2.43243060 GHz
o dB : bkl -
B W 5 LAV TTRUSUL ) I
01 -4.410 dBm ek 1
-10 dem ))"\.'; 7
-20 dBm ‘f\'\

-30 dBm v

-40 dBn -’H \
! Somlica

sy ; .
-60 dim
70 dém
CF 2.437 GHz 32000 pts Span 40.0 MHz
Marker |
Type | Ref | Tre | X-value | ¥-value |  Function | Function Result |
M1 1 2.4324306 GHz -4.40 dBm
D2 M1 1 5.053B MHz 6.00 dB |
D2 M1 1 9.105 MHz -0.02 db |
— —
)-' Measuring...  QUALLLLLD 6 4

High CH: 2462MHz
Spectrum |

Ref Level 20.00 dBm
Att 30 dB
@ 1Pk Max

=)

Offset 6.50 d8 & RBW 100 kHz

SWT 56.8 us & VBW 300 kHz Mode Auto FFT

Da[1] 0.00 dB
9.10380 MHz
4.46 dBm)|

2.45743060 GHz

10 dB:

M1[1]

0 day P i

P P S VW

-10 dem -

Vi,

-30 dém: "y

-20 dém

=40 dir

S Y

-60 dim

-70 dBém:

GF 2.462 GHz

32000 pts

Span 40.0 MHz

Marker

Type | Ref | Tre |

X-value |

Y-value |  Function |

M1 1
Dz M1 1
D3 M1 1

2.4574306 GHz
5.0538 MHz
9.1038 MHz

-4.46 dém |
6.03 dB |
0.00 dB

-

Function Result I

L JL Measuring...

W 5

Flux Compliance Service Laboratory
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IEEE 802.11g

Spectrum |

Low CH: 2412MHz

=)

Ref Level 20.00 d
Att 30

Bm
B SWT

Offset 6.50 d8 & RBW 100 kHz
56.8 us & VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dBém

Da[1]

0 da:

M1[1]

0.05 dB
15.11880 MHz
9.73 dBm)|
2.40442310 GHz

10-aBmr D1

f@hﬁﬁd&r@%&m’;ﬁﬁ

-20 dém

-30 dém:

-40 der

P

LN

\‘)\llwlJ

-60 dim

-70 dBém:

GF 2.412 GHz

32000 pts

Span 40.0 MHz

Marker

Type | Ref | Tre |

X-value |

Y-value |  Function |

Function Result I

M1 1
Dz M1 1
D3 M1 1

2.4044231 GHz
10.0563 MHz
15.1188 MHz

-9.73 dém
5.00 dB |
0.05 dB

-

L I

Middle CH
Spectrum |

1 2437MHz

Measuring...

W 5

=)

Att 30

Ref Level 20.00 dBm

di  SWT

Offset 6.50 d8 & RBW 100 kHz
56.8 us & VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dB:

Da[1]

0 da:

M1[1]

0.03 dB
15.30750 MHz
9.27 dBm)|
2.42023810 GHz

-20 dém

=Toem 11 -9.260 dBm:

Jﬁﬂg g

-30 dém:

=40 dir

o

%l
"o

A

-60 dim

hals T

-70 dBém:

GF 2.437 GHz

32000 pts

Span 40.0 MHz

Marker

Type | Ref | Tre |

X-value |

Y-value |  Function |

Function Result I

M1 1
Dz M1 1
D3 M1 1

2.4292381 GHz
10.2438 MHz
15.3075 MHz

-9.27 dém |
6.00 dB |
0.03 dB

-

L I

Measuring...

T e 5
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High CH: 2462MHz

Spectrum | [:"}’
Ref Level 20.00 dém Offset 6.50 d& & RBW 100 kHz
Att 30 de SWT  S56.8 ps @ VBW 300 kHz  Mode auto FFT
@ 1Pk Max
Dafi] 0.01 dB
4B 15.12130 MHz
10 dBm M1[1] 9.35 dBm)|
2.45442310 GHz
0 da:
11 I | W T N §
=tfdfmr=—=4D1 -0.340 dB f .ul.-”“bw M“J’“"’ll"" LI 24
-20 da 5 L
R W,
-30 dém: L
I;PJ‘NIW W
40 dB o .w\‘_'!\-l
B ”W' —\.Mv\
oai” i
pim—
-60 dim
-70 dBém:
CF 2.462 GHz 32000 pts Span 40.0 MHz
Marker |
Type | Ref | Tre | X-value | ¥-value |  Function | Function Result |
M1 1 2.4544231 GHz -9.35 dBm
D2 M1 1 10.0575 MHz 65.01dB |
D2 M1 1 15.1213 MHz 0.01 dB |
> m—
)r\ | Measuring... | BEREREE ) 4
IEEE 802.11n HT20 | Low CH: 2412MHz
Spectrum | [:"}’
Ref Level 20.00 dém Offset 6.50 d& & RBW 100 kHz
Att 30 de SWT  S56.8 ps @ VBW 300 kHz  Mode auto FFT
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Middle CH: 2437MHz
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IEEE 802.11n HT40 | Low CH: 2422MHz
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High CH: 2452MHz
Spectrum | @
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4.Conducted Peak Output Power
4.1 Block Diagram of Test Setup

o0 Antenna port _3 |

RF Measurement System EUT

4.2 Limit

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt.
If transmitting antennas of directional gain greater than 6 dBi are used, the conducted output power from the
intentional radiator shall be reduced below the stated values as appropriate, by the amount in dB that the
directional gain of the antenna exceeds 6 dBi

4.3 Test Procedure

(1)Connect each EUT’s antenna output to power sensor by RF cable and attenuator

4.5 Test Result

Antenna A Antenna B Limit(dBm) Conclusion
Mode Frequency(MHz)
Result(dBm) Result(dBm)
2412 14.41 14.39 30 Pass
IEEE 802.11b 2437 14.42 14.40 30 Pass
2462 14.92 14.89 30 Pass
2412 13.76 13.74 30 Pass
IEEE 802.11g 2437 13.75 13.73 30 Pass
2462 14.09 14.05 30 Pass
2412 13.35 13.33 30 Pass
IEEE 802.11n
2437 13.85 13.82 30 Pass
HT20
2462 14.02 14.00 30 Pass
2422 12.74 12.71 30 Pass
IEEE 802.11n
2437 12.85 12.82 30 Pass
HT40
2452 13.06 13.03 30 Pass
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5. Power Spectral Density
5.1Block Diagram of Test Setup

OO Antenna port -:) |

RF Measurement System EUT

5.2Limit

For digitally modulated systems, the power spectral density conducted from the intentional radiator to the

antenna shall not be greater than 8dBm in any 3 kHz band during any time interval of continuous transmission.

5.3 Test Procedure

(1)Connect EUT'’s antenna output to spectrum analyzer by RF cable

(2) Set the spectrum analyzer as follows:

Center frequency | DTS Channel center frequency

RBW 3KHz=RBW=<100KHz
VBW =3RBW
Span 1.5 times the DTS bandwidth

Detector Mode RMS

Sweep time Auto

Trace mode Max hold

(3) Allow the trace to stabilize, use the peak marker function to determine the maximum amplitude level within the

RBW.

(4) If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.
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5.4 Test Result
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Result Limit Conclusion
Mode Frequency(MHz)
(dBm/3KHz) (dBm/3KHz)
2412 -13.40 8 Pass
IEEE 802.11b 2437 -13.63 8 Pass
2462 -13.14 8 Pass
2412 -17.43 8 Pass
IEEE 802.11g 2437 -17.64 8 Pass
2462 -17.67 8 Pass
2412 -16.87 8 Pass
IEEE 802.11n
2437 -16.63 8 Pass
HT20
2462 -16.78 8 Pass
2422 -23.24 8 Pass
IEEE 802.11n
2437 -23.12 8 Pass
HT40
2452 -23.12 8 Pass

Note: The worst data is Antenna A, only shown Antenna A Plot.

5.5 Original Test data
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Middle CH 2437MHz
Spectrum | @
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IEEE 802.11g Low CH 2412MHz

Spectrum |
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High CH 2462MHz

Spectrum | [ :"}’
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Middle CH 2437MHz

Spectrum | [ :"}’
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IEEE 802.11n HT40 | Low CH 2422MHz

Spectrum | [ :"}’
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High CH 2452MHz

Spectrum |
Offset 6.50 d8 & RBW 3 kHz

Ref Level 20.00 dBm
Att 30 dE  SWT 7.6 ms & VBW 10 kHz Mode Auto FFT

@ 17k Max
Mi1[1]

o
v

23.12 dBm|
2.44694660 GHz

10 dém

0 dém:

-10 d&

-20 dar

-30 dBém—j

-40 der i

50 dBm—3

Span 52.665 MHz |

CF 2.452 GHz 32000 pts

Marker
Y-value |  Function |

Type | Ref | Tre | X-value |
M1 1 2.4469466 GHz -23.12 dBm |
———
Measuring...  QUANRRLED W6 P

Function Result i

-
I

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech Industrial, Song shan lake Dongguan
Fax:769-27280901 http://www.FCS-lab.com

Tel: 769-27280901




)

|
EZ

Page 30 of 66  Test Report No.: FCS202007063

1l
Ml

(

6. BandEdge and Spurious Emissions (Conducted)

6.1Block Diagram of Test Setup

00 Antenna port -:} |

RF Measurement System EUT

6.2Limit

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 30dB
below that in the 100kHz bandwidth within the band that contains the highest level of the desired power

6.3 Test Procedure

(1)Connect EUT’s antenna output to spectrum analyzer by RF cable

(2)Establish a reference level by using the following procedure:

Center frequency | DTS Channel center frequency

RBW 100KHz
VBW 300KHz
Span 1.5 times the DTS bandwidth

Detector Mode Peak

Sweep time Auto

Trace mode Max hold

(3) Allow the trace to stabilize, use the peak marker function to determine the maximum peak power level to
establish the reference level.

(4) Set the spectrum analyzer as follows:

RBW 100KHz
VBW 300KHz
Span Encompass frequency range to be measured

Flux Compliance Service Laboratory
Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech Industrial, Song shan lake Dongguan
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Number of =span/RBW

measurement

points

Detector Mode Peak

Sweep time Auto

Trace mode Max hold

(5) Allow the trace to stabilize, use the peak marker function to determine the maximum amplitude of all

unwanted emissions outside of the authorized frequency band

6.4 Test Result

Band Edge
Mode Frequency(MHz) Conclusion
2412 Pass
IEEE 802.11b
2462 Pass
2412 Pass
IEEE 802.11g
2462 Pass
IEEE 802.11n 2412 Pass
HT20 2462 Pass
IEEE 802.11n 2422 Pass
HT40 2452 Pass
SPURIOUS EMISSIONS
Mode Frequency(MHz) Conclusion
2412 Pass
IEEE 802.11b 2437 Pass
2462 Pass
2412 Pass
IEEE 802.11g 2437 Pass
2462 Pass
2412 Pass
IEEE 802.11n
2437 Pass
HT20
2462 Pass
2422 Pass
IEEE 802.11n
2437 Pass
HT40
2452 Pass
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Note: The worst data is Antenna A, only shown Antenna A Plot.

6.5 Original Test data

IEEE 802.11b Low CH

Spectrum |

=)

Ref Level 20.00 dBm
Att 30 dB

Offset 6.50 dé & RBW 100 kHz

SWT  151.8 ps & VBW 300 kHz  Mode Auto FFT

@ 1Pk Max

10 da

mMi1[1] 0.76 dBm)|

2.41248660 GHz

0 dBm:

52.21 dBm)|
2.40000000 GHz

™mM2[1)

-10 de

~<UoEm

-30 dém:

D1 -19.240 dBrr

1

i

40 d

-50 dBm:

|

w

-60 dBm

Lo il i ok
Wiy

=70 dB

Start 2.31 GHz

32000 pts Stop 2.45 GHz

Marker

¥-value | Y-value |  Function | Function Result

| _Type | Ref | Tre |
M1 1

Mz 1

2.4124966 GHz I
2.4 GHz

0.76 dBm |
-52.21 dBm

v
I

High CH
Spectrum |

Measuring...

4

=)

Ref Level 20.00 dBm
Att 30 dB

Offset 6.50 dé & RBW 100 kHz

BWT  132.8 ps & VBW 300 kHz  Mode Auto FFT

@ 1Pk Max

10 dBm

mMi1[1] 1.69 dBm)|

2.46248440 GHz

0 dBm:

M2[1] 52.83 dBm)

2.48350000 GHz

-10 de

-30 dém:

20 dem—ij0 1 -18.3 3'r

40 d

[in Aty

-60 dBm

n

mv oy

=70 dB

Start 2.43 GHz

32000 pts Stop 2.55 GHz

Marker

¥-value | Y-value |  Function | Function Result

| _Type | Ref | Tre |
M1 1

M2

1

2.4624544 GHz I
32,4835 GHz

1.60 dBém |
-52.83 dBm

-
I

Measuring...  §RRRARELN “- ,é

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech Industrial, Song shan lake Dongguan

Tel: 769-27280901  Fax:769-27280901 http://www.FCS-lab.com




——-;'\\

e Page 33 of 66  Test Report No.: FCS20

NS

063

IEEE 802.11g Low CH
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7. Radiated Spurious Emission

7.1Block Diagram of Test Setup
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7.2 FCC 15.209 Limit
Frequency(MHz) Distance Meters Field Strengths Limit
pVim dB(uV)/m
0.009~0.490 300 2400/F(KHz) 67.6-20log(F)
0.490~1.705 30 24000/F(KHz) 87.6-20log(F)
1.705~30.0 30 30 29.54
30~88 3 100 40.0
88~216 3 150 43.5
216~960 3 200 46.0
960~1000 3 500 54.0
Above 1000 3 74.0dBpV/m—Peak
54.0 dBuV/m--Average

Remark:

(1) The emission limits shown in the above table are based on measurements employing a CISPR QP
detector except for the frequency bands 9-90kHz, 110-490kHz and above 1000MHz, radiated emissions
limits in these three bands are based on measurements employing an average detector.

(2) At frequencies below 30MHz, measurement may be performed at a distance closer than that specified,
and the limit at closer measurement distance can be extrapolated by below formula:

All restriction band should comply with 15.209, other emission should be at least 20dB below the

fundamental.
Limitsm (dBuV/m)= Limitsom(dBuV/m) + 40Log(30m/3m)

(3) Limit for this EUT

All the emissions appearing within 15.205 restricted frequency bands shall not exceed the limits shown in
15.209, all the other emissions shall be at least 20dB below the fundamental emissions or comply with
15.209 limits
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7.3 Test Procedure

(1)EUT was place on a non-metallic table, 80 cm above the ground plane inside
a semi-anechoic chamber for below 1G and 150 cm above the ground plane inside a
semi-anechoic chamber for above 1G.
(2) Test antenna was located 3m from the EUT on an adjustable mast, and the antenna used asbelow table.

Test frequency range Test antenna used Test antenna distance

9kHz-30MHz Active Loop antenna 3m

30MHz-1GHz Trilog Broadband Antenna 3m

1GHz-18GHz Double Ridged Horn 3m
Antenna(1GHz-18GHz)

18GHz-40GHz Horn Antenna(18GHz-40GHz) 3m

According ANSI C63.10:2013 clause 6.4.4.2 and 6,5.3, for measurements below 30 MHz, the loop antenna
was positioned with its plane vertical from the EUT and rotated about its vertical axis for maximum response
at each azimuth position around the EUT. And the loop antenna alsobe positioned with its plane horizontal
at the specified distance from the EUT. The center of the loop is 1 m above the ground. for measurement
above 30MHz, the trilog Broadband Antenna or Horn Antenna was located 3m from EUT, Measurements
were made with the antenna positioned in both the horizontal and vertical planes of Polarization, and the
measurement antenna was varied from 1 m to 4 m. in height above the reference ground plane to obtain the
maximum signal strength.

(3) Below pre-scan procedure was first performed in order to find prominent frequency spectrum radiated
emissions from 9 kHz to 25 GHz:

(a) Scanning the peak frequency spectrum with the antenna specified in step (3), and the EUT was rotated
360 degree, the antenna height was varied from 1m to 4m (Except loop antenna, it’s fixed 1m above
ground.)

b) Change work frequency or channel of device if practicable.

(
(c) Change modulation type of device if practicable.

(d) Change power supply range from 85% to 115% of the rated supply voltage

(e) Rotated EUT though three orthogonal axes to determine the attitude of EUT arrangement produces

highest emissions.

Spectrum frequency from 9 kHz to 25 GHz (tenth harmonic of fundamental frequency) was investigated,
and no any obvious emission were detected from 18 GHz to 25 GHz, so below final test was performed
with frequency range from 9 kHz to 18 GHz.

(4) For final emissions measurements at each frequency of interest, the EUT was rotated and the antenna
height was varied between 1m and 4m in order to maximize the emission. Measurements in both
horizontal and vertical polarities were made and the data was recorded. In order to find the maximum
emission, the relative positions of equipment and all of the interface cables were changed according to
ANSI C63.10:2013 on Radiated Emission test.

(5) The emissions from 9 kHz to 1GHz were measured based on CISPR QP detector except for the
frequency bands 9-90 kHz, 110-490 kHz, for emissions from 9 kHz-90 kHz,110 kHz-490 kHz and above 1
GHz were measured based on average detector, for emissions above 1 GHz, peak emissions also be
measured and need comply with Peak limit.

(6) The emissions from 9 kHz to 1 GHz, QP or average values were measured with EMI receiver with below
RBW
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N
Frequency band RBW
9 kHz-150 kHz 200 Hz
150 kHz-30 MHz 9 kHz
30 MHz-1 GHz 120 kHz

(7) For emissions above 1GHz, both Peak and Average level were measured with Spectrum Analyzer, and
the RBW is set at 1 MHz, VBW is set at 3 MHz for Peak measure; RBW 1 MHz VBW 10 Hz for Average
measure (according ANSI C63.10:2013 clause 4.1.4.2.2 procedure for average measure).

(8) X axis, Y axis, Z axis are tested, and worse setup X axis is reported

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com




——-‘“

re>

NS

Page 40 of 66  Test Report No.: FCS202007063

7.4 Test Result

Pass
Note: The worst data is Antenna A, only shown Antenna A Plot.

All the emissions except fundamental emission from 9 kHz to 25 GHz were comply with 15.209 limits.
Note1: According exploratory test no any obvious emission was detected from 9 kHz to 30 MHz and 18

GHz to 25 GHz.
Note2: For emissions below 1GHz, according exploratory explorer test, when change Tx mode and channel,

have no distinct influence on emissions level, so for emissions below 1 GHz, the final test was only

performed with EUT working in 8DPSK, Tx 2441 MHz mode.
Note3: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to comply

with AV limit.
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(

. HORIZONTAL/

Power :| DC 3.7V from battery Pol/Phase VERTICAL

Test Mode 1 ;| TX 1Mbps CH1 Temperature :120°C

Humidity 11 59 %

802.11b mode
Harmonics & Spurious Emissions. Peak & Average Measurement
H
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuVv) (dB) (dBuV/m) (dBuV/m) (dB)
4824.000 45.21 5.08 50.29 74.00 -23.71 PEAK
4824.000 31.02 5.08 36.10 54.00 -17.90 AVE
7326.000 40.74 7.55 48.29 74.00 -25.71 PEAK
7326.000 29.45 7.55 37.00 54.00 -17.00 AVE
\Y
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)

4824.000 45.06 5.08 50.14 74.00 -23.86 PEAK
4824.000 31.42 5.08 36.50 54.00 -17.50 AVE
7236.000 42.89 7.16 50.05 74.00 -23.95 PEAK
7236.000 30.31 7.16 37.47 54.00 -16.53 AVE

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech Industrial, Song shan lake Dongguan

Tel: 769-27280901  Fax:769-27280901 http://www.FCS-lab.com




)

1l

M
!
g

Page 43 of 66  Test Report No.: FCS202007063

(

. HORIZONTAL/
Power :| DC 3.7V from battery Pol/Phase VERTICAL
Test Mode 1 ;| TX 1Mbps CH6 Temperature :120°C
Humidity 1159 %
Harmonics & Spurious Emissions. Peak & Average Measurement
H
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpVv) (dB) (dBuV/m) (dBpV/m) (dB)
4874.000 45.13 5.13 50.26 74.00 2374 PEAK
4874.000 30.14 5.13 3527 5400 18.73 AVE
7311.000 41.58 7.49 4907 74.00 24.93 PEAK
7311.000 27.69 7.49 3518 5400 18.82 AVE
V
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
4874.000 44.61 5.13 49.74 74.00 -24.26 PEAK
4874.000 30.52 513 35.65 54.00 -18.35 AVE
7311.000 41.48 7.49 48.97 74.00 -25.03 PEAK
7311.000 28.04 7.49 35.53 54.00 -18.47 AVE
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) HORIZONTAL/
Power :| DC 3.7V from battery Pol/Phase VERTICAL
Test Mode 1 ;| TX 1Mbps CH11 Temperature :130°C
Humidity 1159 %
Harmonics & Spurious Emissions. Peak & Average Measurement
H
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
4924.000 43.64 5.18 48.82 74.00 -25.18 PEAK
4924.000 31.29 5.18 36.47 54.00 -17.53 AVE
7386.000 41.12 7.82 48.94 74.00 -25.06 PEAK
7386.000 30.01 7.82 37.83 54.00 16.17 AVE
V
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
4924.000 4513 5.18 50.31 74.00 -23.69 PEAK
4924.000 31.46 5.18 36.64 54.00 -17.36 AVE
7386.000 41.58 7.82 49.40 74.00 24.60 PEAK
7386.000 28.39 7.82 36.21 54.00 17.79 AVE
Note:

All the modulation modes were tested, the data of the worst mode are recorded in the above pages and the
others modulation methods do not exceed the limits.

The disturbance above 18GHz was very low, and the above harmonics were the highest point could be found
when testing, so only the above harmonics had been displayed.
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N
. HORIZONTAL/
Power :| DC 3.7V from battery Pol/Phase VERTICAL
Test Mode 1 ;| TX 6Mbps CH1 Temperature :120°C
Humidity 1159 %
802.11g mode
Harmonics & Spurious Emissions. Peak & Average Measurement
H
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpV) (dB) (dBpV/m) (dBpV/m) (dB)
4824.000 4463 5.08 49.71 74.00 24.29 PEAK
4824.000 30.45 5.08 35.53 54.00 -18.47 AVE
7326.000 41.27 7.55 48.82 74.00 25.18 PEAK
7326.000 28.14 7.55 35.69 54.00 -18.31 AVE
V
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBpV/m) (dBpV/m) (dB)
4824.000 4425 5.08 49.33 74.00 -24.67 PEAK
4824.000 30.37 5.08 35.45 54.00 -18.55 AVE
7236.000 4119 7.16 48.35 74.00 -25.65 PEAK
7236.000 27.85 7.16 35.01 54.00 -18.99 AVE
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) HORIZONTAL/

Power :| DC 3.7V from battery Pol/Phase VERTICAL

Test Mode 1 ;| TX 6Mbps CH6 Temperature :120°C

Humidity 1159 %

Harmonics & Spurious Emissions. Peak & Average Measurement

H
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpVv) (dB) (dBuV/m) (dBpV/m) (dB)
4874.000 44.16 5.13 49.29 74.00 24.71 PEAK
4874.000 29.97 5.13 35.10 54.00 -18.90 AVE
7311.000 40.25 7.49 47.74 74.00 -26.26 PEAK
7311.000 27.83 7.49 35.32 54.00 -18.68 AVE
V
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBpV/m) (dBpV/m) (dB)

4874.000 44.03 5.13 49.16 74.00 -24.84 PEAK
4874.000 29.76 5.13 34.89 54.00 -19.11 AVE
7311.000 40.87 7.49 48.36 74.00 -25.64 PEAK
7311.000 27.64 7.49 35.13 54.00 -18.87 AVE

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com




)

— a— — m
re Page 47 of 66  Test Report No.: FCS202007063
N
. HORIZONTAL/
Power :| DC 3.7V from battery Pol/Phase VERTICAL
Test Mode 1 ;| TX 6Mbps CH11 Temperature :120°C
Humidity 1159 %
Harmonics & Spurious Emissions. Peak & Average Measurement
H
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpV) (Db) (dBuV/m) (dBuV/m) (Db)
4924.000 43.97 5.18 49.15 74.00 -24.85 PEAK
4924.000 30.26 5.18 35.44 54.00 -18.56 AVE
7386.000 40.14 7.82 47.96 74.00 -26.04 PEAK
7386.000 27.52 7.82 35.34 54.00 -18.66 AVE
V
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpV) (dB) (dBuV/m) (dBpV/m) (dB)
4924.000 43.89 5.18 49.07 74.00 2493 PEAK
4924.000 30.97 5.18 36.15 54.00 -17.85 AVE
7386.000 40.44 7.82 48.26 74.00 2574 PEAK
7386.000 27.78 7.82 35.60 54.00 -18.40 AVE
Note:

All the modulation modes were tested, the data of the worst mode are recorded in the above pages and the
others modulation methods do not exceed the limits.

The disturbance above 18 GHz was very low, and the above harmonics were the highest point could be found
when testing, so only the above harmonics had been displayed.
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) HORIZONTAL/
Power .| DC 3.7V from battery Pol/Phase VERTICAL
Test Mode 1 ;| TX7.2Mbps CH1 Temperature :120°C
Humidity 1159 %
802.11n(HT20) mode with 7.2Mbps data rate
Harmonics & Spurious Emissions. Peak & Average Measurement
H
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpV) (dB) (dBuV/m) (dBpV/m) (dB)
4824.000 43.97 5.08 49.05 74.00 -24.95 PEAK
4824.000 30.46 5.08 35.54 54.00 -18.46 AVE
7326.000 40.63 7.55 48.18 74.00 -25.82 PEAK
7326.000 27.85 7.55 35.40 54.00 -18.60 AVE
\Y
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
4824.000 44.11 5.08 49.19 74.00 -24.81 PEAK
4824.000 30.26 5.08 35.34 54.00 -18.66 AVE
7236.000 41.24 7.16 48.40 74.00 -25.60 PEAK
7236.000 27.89 7.16 35.05 54.00 -18.95 AVE
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. HORIZONTAL/
Power :| DC 3.7V from battery Pol/Phase VERTICAL
Test Mode 1 ;| TX7.2Mbps CH6 Temperature :120°C
Humidity 1159 %
Harmonics & Spurious Emissions. Peak & Average Measurement
H
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
4874.000 43.16 5.13 48.29 74.00 -25.71 PEAK
4874.000 30.58 513 35.71 54.00 -18.29 AVE
7311.000 40.93 7.49 48.42 74.00 -25.58 PEAK
7311.000 27.87 7.49 35.36 54.00 -18.64 AVE
\%
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpV) (dB) (dBuV/m) (dBpV/m) (dB)
4874.000 43.82 513 48.95 74.00 -25.05 PEAK
4874.000 30.16 5.13 35.29 54.00 -18.71 AVE
7311.000 40.25 7.49 47.74 74.00 -26.26 PEAK
7311.000 28.07 7.49 35.56 54.00 -18.44 AVE
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. HORIZONTAL/
Power :| DC 3.7V from battery Pol/Phase VERTICAL
Test Mode 1 ;| TX7.2Mbps CH11 Temperature :120°C
Humidity 1159 %
1~25 GHz Harmonics & Spurious Emissions. Peak & Average Measurement
H
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
4924.000 43.93 5.18 49.11 74.00 -24.89 PEAK
4924.000 30.54 5.18 35.72 54.00 -18.28 AVE
7386.000 40.28 7.82 48.10 74.00 -25.90 PEAK
7386.000 27.76 7.82 35.58 54.00 -18.42 AVE
\%
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpV) (dB) (dBuV/m) (dBpV/m) (dB)
4924.000 43.66 5.18 48.84 74.00 -25.16 PEAK
4924.000 30.58 5.18 35.76 54.00 -18.24 AVE
7386.000 40.41 7.82 48.23 74.00 -25.77 PEAK
7386.000 27.84 7.82 35.66 54.00 -18.34 AVE
Note:

All the modulation modes were tested, the data of the worst mode are recorded in the above pages and the
others modulation methods do not exceed the limits.

The disturbance above 18 GHz was very low, and the above harmonics were the highest point could be found
when testing, so only the above harmonics had been displayed.
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. HORIZONTAL/

Power :| DC 3.7V from battery Pol/Phase VERTICAL

Test Mode 1 ;| TX 15Mbps CH3 Temperature :120°C

Humidity 1159 %

802.11n(HT40) mode
Harmonics & Spurious Emissions. Peak & Average Measurement
H
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpV) (dB) (dBuV/m) (dBpV/m) (dB)
4844.000 43.63 5.11 48.74 74.00 2526 PEAK
4844.000 29.54 5.11 34.65 54.00 -19.35 AVE
7266.000 40.49 7.29 47.78 74.00 -26.22 PEAK
7266.000 27.52 7.29 34.81 54.00 -19.19 AVE
V
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpV) (dB) (dBpV/m) (dBpV/m) (dB)

4844.000 43.63 5.11 48.74 74.00 25.26 PEAK
4844.000 29.57 5.11 34.68 54.00 -19.32 AVE
7266.000 40.25 7.29 4754 74.00 -26.46 PEAK
7266.000 27.59 7.29 34.88 54.00 19.12 AVE
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. HORIZONTAL/
Power :| DC 3.7V from battery Pol/Phase VERTICAL
Test Mode 1 ;| TX 15Mbps CH6 Temperature :120°C
Humidity 1159 %
Harmonics & Spurious Emissions. Peak & Average Measurement
H
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpVv) (dB) (dBuV/m) (dBpV/m) (dB)
4874.000 43.69 5.13 48.82 74.00 2518 PEAK
4874.000 30.54 5.13 35.67 54.00 -18.33 AVE
7311.000 40.68 7.49 48.17 74.00 2583 PEAK
7311.000 27.45 7.49 34.94 54.00 -19.06 AVE
V
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBpV/m) (dBpV/m) (dB)
4874.000 4374 5.13 48.87 74.00 25.13 PEAK
4874.000 30.05 5.13 35.18 54.00 -18.82 AVE
7311.000 40.21 7.49 47.70 74.00 -26.30 PEAK
7311.000 27.69 7.49 35.18 54.00 -18.82 AVE

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com




)

_—-qm
re Page 53 of 66  Test Report No.: FCS202007063
NS
HORIZONTAL/
Power DC 3.7V from battery Pol/Phase VERTICAL
Test Mode 1 TX 15Mbps CH9 Temperature 20 °C
Humidity 59 %
Harmonics & Spurious Emissions. Peak & Average Measurement
H
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBpV/m) (dB)
4904.000 43.94 5.16 49.10 74.00 -24.90 peak
4904.000 30.75 5.16 35.91 54.00 -18.09 AVE
7356.000 40.69 7.69 48.38 74.00 -25.62 peak
7356.000 27.85 7.69 35.54 54.00 -18.46 AVE
\%
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
4904.000 43.16 5.16 48.32 74.00 -25.68 peak
4904.000 30.57 5.16 35.73 54.00 -18.27 AVE
7356.000 40.05 7.69 47.74 74.00 -26.26 peak
7356.000 27.48 7.69 35.17 54.00 -18.83 AVE
Note:

All the modulation modes were tested, the data of the worst mode are recorded in the above pages and the
others modulation methods do not exceed the limits.
The disturbance above 18 GHz was very low, and the above harmonics were the highest point could be found
when testing, so only the above harmonics had been displayed.
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8. Band Edge Compliance(radiated method)
8.1Block Diagram of Test Setup

Metal Full Soldered Ground Plane
. - Spectrum Analyzer / Recei
System Simulator oraid

8.2Limit
All restriction band should comply with 15.209, other emission should be at least 20dB below the

fundamental.

8.3 Test Procedure
Same with clause 7.3 except change investigated frequency range from 2310 MHz to 2410 MHz and 2475 MHz

to 2500 MHz.

8.4 Test Result

PASS. (See below detailed test result)
Remark: hopping on and hopping off mode all have been test, hopping off mode is worse and reported only.
Note: The worst data is Antenna A, only shown Antenna A Plot.

8.5 Original Test data
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9. Power Line Conducted Emission

9.1Block Diagram of Test Setup

EUT —| Peripheral

PC System

80cm
) Impedance

Receiver

9.2Limit
Frequency Quasi-Peak Level Average Level
dB(uV) dB(uV)
150KHz-500KHz 66 ~ 56* 56 ~ 46*
500KHz-5MHz 56 46
5MHz-30MHz 60 50

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

9.3 Test Procedure

The EUT and Support equipment, if needed, were put placed on a non-metallic table, 80cm above the
ground plane.

Configuration EUT to simulate typical usage as described in clause 2.4 and test equipment as described in
clause 10.2 of this report.

All /O cables were positioned to simulate typical actual usage as per ANSI C63.10.

All support equipment power received from a second LISN.

Emissions were measured on each current carrying line of the EUT using an EMI Test Receiver connected
to the LISN powering the EUT.

The Receiver scanned from 150 kHz to 30MHz for emissions in each of the test modes.

During the above scans, the emissions were maximized by cable manipulation.

The test mode(s) described in clause 2.4 were scanned during the preliminary test.

After the preliminary scan, we found the test mode producing the highest emission level.
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The EUT configuration and worse cable configuration of the above highest emission levels were recorded

for reference of the final test.

EUT and support equipment were set up on the test bench as per the configuration with highest emission
level in the preliminary test.

A scan was taken on both power lines, Neutral and Line, recording at least the six highest emissions.
Emission frequency and amplitude were recorded into a computer in which correction factors were used to
calculate the emission level and compare reading to the applicable limit.

The test data of the worst-case condition(s) was recorded.

The bandwidth of test receiver is set at 9 kHz.
9.4 Test Result

PASS. (See below detailed test result)
9.5 Original Test data

100.0 dBu¥
Limit: —
AVG: —_
\ I
50\ |
3 5
peak
AVE
0.0
|_ 0.150 05 [MHz) 5 30.000
Reading Correct Measure-
No. MK. Freq. Level Factor ment Limit  Over
MHz dBuv dB dBuv dBuv dB  Detector
1 0.1539  34.95 11.84 46.79 6578 -18.99  peak
2 0.1539  22.30 11.84 34.14  55.78 -2164 AVG
3 0.4060  28.57 10.08 38.65 57.73 -19.08  peak
4 0.4140  18.09 10.07 28.16  47.57 -19.41 AVG
5 6.0580 26.70 10.06 36.76  60.00 -23.24  peak
6 6.0580 12.65 10.06 22.71 50.00 -27.29 AVG
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N
100.00 dBu¥
Limit: —_—
AVG: —_—
\ I
L1}
\ I
1
; 3
h
peak
AYG
0.0
0.150 0.5 [MHz) L} 30.000
Reading Correct Measure-
No. Mk. Freq.  Level Factor ment Limit Over
MHz dBuv dB dBuv dBuv dB  Detector

1 0.2020 29.71 11.12 40.83 63.52 -22.69 peak
2 0.2020 18.30 11.12 29.42 53.52 -24.10 AVG
3 0.4100 28.34 10.08 38.42 57.65 -19.23 peak
4 0.4140 20.99 10.07 31.06  47.57 -16.51 AVG
5
6

14.2060 2512 10.25 35.37 60.00 -24.63 peak
14.3900 16.11 10.26 26.37 50.00 -23.63 AVG
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10. Antenna Requirements

10.1 Limit

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 Result

The antennas used for this product are FPCB antenna and 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 only 1.08 dBi.

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong yeWest Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com




