EMTEK(Y)

Access to the World

TEST REPORT

Product Name : LED Wash Light
Model Number : NEO mini, NEO i mini
FCCID : 2A2LS-NEOMINI

Prepared for : ROXX GmbH
Address :  Hansestrasse No. 91 | 51149 Cologne | Germany

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

Tel: (0755) 26954280
Fax: (0755) 26954282

Report Number : ENS2506270156W01901R
Date(s) of Tests : June 27, 2025 to October 17, 2025
Date of issue . October 17, 2025

FHEMPERARSRATIRAS i REFNHAUESRETIESH ik Http://www.emtek.com.cn #}f cs.rep@emtek.com.cn

EMTEK (Shenzhen) Co., Ltd. Add: Building 69, Majialong Industry Zone, Nanshan District, Shenzhen, Guangdong, China Hitp://www.emtek.com.cn E-mail: cs.rep@emtek.com.cn

Report No. ENS2506270156W01901R Page 1 of 59 Ver.1.0



EMTEK(Y)

Access to the World

Table of Contents

1 TEST RESULT CERTIFICATION ....cottitetietettstetete ettt sttt s ettt sae st st st ste st etessesessesesaentste st ssessesessesessessstesestessesesseresseneas 3
2 EUT TECHNICAL DESCRIPTION ...ttt ettt ettt st stess st sttt essstessste st etessessstenestansatessessssenssaenssrensesessanis 5
3 SUMMARY OF TEST RESULT ..ottt ettt ettt sttt st es sttt st sttt es st ens st st st e st ets st enssaessstensstensstessessssensssensssenens 6
4 TEST METHODOLOGY vttt t et e et ste et saetsaestesastesessessssestssessesessesessestssessssestssessesessessasessesestssesseressessssessssensssens 7
4.1 GENERAL DESCRIPTION OF APPLIED STANDARDS ..ottt ettt sttt et ettt sve st srest e sse s saenssnens 7
4.2 MEASUREMENT EQUIPMENT USED ..ot ittt ettt ettt sttt sttt sttt st st sv e s ssesse st ste st st assesessessssenessensasessens 7
4.3 DESCRIPTION OF TEST MODES ..ottt ettt ettt es et s st sttt stestessstas s stansssessessssessssessssessssensonessensaras 8
S FACILITIES AND ACCREDITATIONS ....oovitetietetetetctetete ettt ettt eve et st stass st ev st es s stes s stassstessesestenessensssesssrenserensorenns 9
ST EACILITIES ..ottt ettt et ettt ebt st e st e st e st e ss e s s essess e s s esbess e s s essesbessessessessessessesbensestesbesaesbesbesbessessessassensans 9
S 2 BEQUIPMENT ...ttt ettt ettt ettt e bttt e 4t e bt e tteas st s et s sbs et s eu s et s easebeeasebsebeebsebs et s ebeebsebs et s eueeasebsebesasenssresrssrsareas 9
5.3 LABORATORY ACCREDITATIONS AND LISTINGS ...ttt sttt sttt sttt ettt 9
6 TEST SYSTEM UNCERTAINTY L.oviitiiitiiet ettt sttt ettt st ea s st st st st stessete st etestensstensstensetessenestenestenestensetesenis 10
7 SETUP OF EQUIPMENT UNDER TEST ...ttt sttt ettt st ev st essstessstesssvsssensssessstansesessesensonsssensasan 11
7.1 RADIO FREQUENCY TEST SETUP 1 ..viteiitiictieeeeeeeeetetetee ettt ettt st evt st sttt et evssaess sttt evssnenssbensstanserenenis 11
7.2 RADIO FREQUENCY TEST SETUP 2.ttt sttt sttt ettt sttt et ste st ete st sesbe st ste st esessenessentstessssessenes 11
7.3 CONDUCTED EMISSION TEST SETUP ..ottt sttt ettt ettt ste st ere st esssaesessasestessesassesessessssensssessssessenes 13
7.4 BLOCK DIAGRAM CONFIGURATION OF TEST SYSTEM .....ooioiiieiieiiiieiciiietieteeetet e erestereetens st svesssvsssersssenssvenssnens 14
7.5 SUPPORT EQUIPMENT ..ottt ettt ettt sttt ettt st s st ess et ete st esestenestensetensesessenesbensstensetessetesssssstessstensetessoris 14
8 FREQUENCY HOPPING SYSTEM REQUIREMENTS .....cotitititiitiriciericteetetet ettt ettt evestessetesssvesseressensssenssvenssnensonenns 15
8.1 StANAATA ADDIICADIE ...ttt ettt sttt et e st et et et et et e st et et e st e ste st e st et et et et e b et et et et et et este b ebetenaans 15
8.2 EUT Pseudorandom Frequency HOPPING SEQUENCE .....cviiviiviiriiriitierecriereeteere ettt ettt v vt eve v ere v eveeveersereevsevsersensensensersevsenean 15
8.3 Equal HOPPING FIEQUENCY USE ..ouviviviiiiciiiticticte ettt ettt ettt ettt et sae st et e st et et e st et e sae st et et et et esbessesbessessessessesenes 16
8.4 FreqUENCY HODDING SYSIEIM c.viviiviiriiriitierictiete ettt ettt ettt eteereereereereereereeveebeebeebeebeebeebeeasebsebsetsebsebeersebsersersersersersersersersersersereeris 16
O TEST REQUIREMENTS ..ottt ettt ettt ettt ettt et s bttt e bt vt sat et e eas et e sassuseaesbesb s et s ebsebsebsebssaeebseassbssbssbssrssresrssresseans 17
0.1 20DB&OOTOBANDWIDTH ...ttt ettt ettt et st et st et st st s te st etessese st e st ssestste st st et es e s etessesesteseetessetessesessesestenestassesessenas 17
0.2 CARRIER FREQUENCY SEPARATION .....ootiitiitietietieteeeete ettt ettt ettt sttt sttt st sttt st sttt et st e st et et ettt e ae e s 22
9.3 NUMBER OF HOPPING FREQUENCIES ......ooueiiiieiiieictettct ettt eve sttt eas st s saensstessetessesesaenestansesensessssesssseneas 24
9.4 AVERAGE TIME OF OCCUPANCY (DWELL TIME) ...cvoiviuiitiiiiiietiieetectetectee ettt sttt et snevsstens st st esesnenes 26
9.5 MAXIMUM PEAK CONDUCTED OQUTPUT POWER ....oeiiteiitiietieteieteteteteteeteest ettt saet et eresseesseteve st saessevessesessesesnas 28
0.6 CONDUCTED SUPRIOUS EMISSION ..ottt ettt sttt ettt ettt ettt et et b et e b et e saesbeaessesesaanaans 31
0.7 RADIATED SPURIOUS EMISSION ..ottt sttt sttt ettt st sttt st sttt e st ettt e st et et et et e te st et et e te st e saenes 4]
0.8 CONDUCTED EMISSTION TEST ...ttt ettt ettt test ettt et ss st essstasteve st ebstessstensstassstessenessensssensssensesessorenns 52
0.9 ANTENNA APPLICATION ..ottt ettt ettt ettt et ssstessstassste st ese st ess st essstessstessesestensstessstensssesseressaressansasas 57

FEMRERARBRSRATFRAR Hu A RYmEUEDSRETIECE it Http://www.emtek.com.cn #}%8:cs.rep@emtek.com.cn

EMTEK (Shenzhen) Co., Ltd. Add: Building 69, Majialong Industry Zone, Nanshan District, Shenzhen, Guangdong, China Hitp://www.emtek.com.cn E-mail: cs.rep@emtek.com.cn

Report No. ENS2506270156W01901R Page 2 of 59 Ver.1.0



EMTEK()

Access to the World

1 TEST RESULT CERTIFICATION

Applicant : ROXX GmbH

Address . Hansestrasse No. 91 | 51149 Cologne | Germany
Manufacturer : ROXX GmbH

Address . Hansestrasse No. 91 | 51149 Cologne | Germany
EUT :  LED Wash Light

Model Name : NEO mini, NEO i mini

Trademark : Roxx ®

Measurement Procedure Used:

APPLICABLE STANDARDS
STANDARD TEST RESULT
FCC 47 CFR Part 2, Subpart J
FCC 47 CFR Part 15, Subpart C RASS
IC RSS-GEN, Issue 5(04-2018)+A1(03-2019)+A2(02-2021) oASS

IC RSS-247 Issue 4(06-2025)

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 (2020) and the energy emitted by the sample EUT tested as described
in this report is in compliance with the requirements of FCC Rules Part 2, Part 15.247, IC RSS-247 Issue
3 and IC RSS-GEN, Issue 5.

The test results of this report relate only to the tested sample identified in this report
Date of Test : June 27, 2025 to October 17, 2025
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Una Yu /Editor
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Prepared by :

Reviewer : o
Joe Xia/Supervisor & @}
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EsT\N
Approve & Authorized Signer : Lisa Wang/Manager
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2 EUT TECHNICAL DESCRIPTION

Characteristics

Description

Product:

LED Wash Light

Model Number:

NEO mini, NEO i mini

NOTE: All models are the same, except the model name, color, key panel and
interface. Among them, NEO mini is black, with key panel and power IN/OUT,
DMX IN/OUT interface, while NEO i mini is white, without key panel and
interface, connected to the outside of the equipment by power cord and DMX
data cable, while the inside is connected to the motherboard by terminal. Both
models here have been selected to complete the radiation stray test, while
the NEO mini model has been selected to complete the conduction and high
frequency radiation test.The worst case is recorded in the report.

Sample:

1#

Modulation:

GFSK

Operating Frequency
Range(s) :

2402-2480MHz

Number of Channels:

79 channels

Transmit Power Max:

0.78 dBm(0.001197 W)

Antenna Type:

Wire Antenna

Antenna Gain:

2.45 dBi

Power supply:

AC 100-240V~50/60Hz

Temperature Range:

0°C ~ +45°C

Note1: for more details, please refer to the User’s manual of the EUT.
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3 SUMMARY OF TEST RESULT

Fglc TR 5 I Test Parameter Verdict | Remark
ause Clause
15.247(a)(1) Eggzé‘g{%} Emission Bandwidth PASS
15.247(a)(1) RSS-247.5.1 Carrier Frequency Separation PASS
15.247(a)(1) RSS-247.5.1 Number of Hopping Frequencies PASS
15.247(a)(1) RSS-247.5.1 Average Time of Occupancy (Dwell Time) PASS
15.247(b)(1) Eggzé‘gnSGA:IZ Maximum Peak Conducted Output Power PASS
15.247(d) RSS-247 5.5 Conducted Spurious Emissions PASS

RSS-Gen 8.9
15.247(d) RSS-Gen 8.10
15.209 RSS-Gen 6.13 | Radiated Spurious Emissions PASS
15.205 RSS-247 3.3

RSS-247 5.5
15.207 RSS-Gen 8.8 Conducted Emission PASS
;Ig:gggw) 522:5’46;5648 Antenna Application PASS
15.247 (a) (1)/g/h | - Frequency Hopping System PASS
NOTE1: N/A (Not Applicable)
NOTE2: According to FCC OET KDB 558074, the report use radiated measurements in the restricted
frequency bands. In addition, the radiated test is also performed to ensure the emissions emanating from
the device cabinet also comply with the applicable limits.

RELATED SUBMITTAL(S) / GRANT(S):

This submittal(s) (test report) is intended for FCC ID: 2A2LS-NEOMINI filing to comply with Section 15.247 of the
FCC Part 15, Subpart C Rules.
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According to its specifications, the EUT must comply with the requirements of the following standards:

FCC 47 CFR Part 2, Subpart J
FCC 47 CFR Part 15, Subpart C

IC RSS-GEN, Issue 5(04-2018)+A1(03-2019)+A2(02-2021)

IC RSS-247 Issue 4(06-2025)

FCC KDB 558074 D01 15.247 Meas Guidance v05r02

4.2 MEASUREMENT EQUIPMENT USED
Conducted Emission Test Equipment

Equipment Manufacturer Model No. Serial No. Last Cal. e
Interval
EMI Test Receiver | Rohde & Schwarz ESCI 101384 2025/5/9 1 Year
AMN Rohde & Schwarz ENV216 101161 2025/5/9 1 Year
For Spurious Emissions Test
Equipment Manufacturer Model No. Serial No. Last Cal. | el
nterval
EMI Test Receiver | Rohde & Schwarz ESU 26 100154 2025/5/9 1Year
Pre-Amplifie Lunar EM LNA30M3G-25 J10100000070 | 2025/5/9 1Year
Bilog Antenna Schwarzbeck VULB9163 661 2025/5/18 2 Year
Horn antenna Schwarzbeck BBHA9120D 9120D-1177 2025/5/17 2 Year
Pre-Amplifie SKET LNPA 0118G-45 |SK2019051801| 2025/5/9 1Year
Loop Antenna Schwarzbeck FMZB1519 1519-012 2025/5/13 2Year
Spectrum Analyzer | Rohde & Schwarz FSV40 100967 2025/5/9 1Year
Horn antenna Schwarzbeck BBHA9170 9170-399 2025/5/13 2Year
Coaxial Cable TIMES NmNm-7-C15702 N/A 2025/5/22 1Year
Coaxial Cable TIMES HF290-NMSM-6.5M N/A 2025/5/22 1Year
Coaxial Cable TIMES LMR-240 N-N N/A 2025/5/22 1Year
For other test items:
Equipment Manufacturer Model No. Serial No. Last Cal. el
Interval
Signal Analyzer Agilent N9010A MY53470879 | 2025/5/10 1Year
Vector Signal Generater Agilent N5182B MY53050878 | 2025/5/10 1Year
Analog Signal Generator Agilent N5171B MY53050553 | 2025/5/10 1Year
R CO“It\;lZ'téJrr)“t(Power Tonscend JS0806-2 \ 2025/5/10 | 1Year
Temperature&Humidity ESPEC EL-02KA 12107166 | 2025/5/10 | 1Year
Chamber
For measurement cables(It is from the antenna end of EUTto the test port of test equipment.)
Equipment | Manufacturer |cable loss Application frequency |Measurement data of line loss| Last Cal.
band comes from Cal. | Interval
Measurement Provideq by the 0.5 dBm 2402-2480MHz Manufacturers claim N/A N/A
cable applicant themselves.
FHENFERABSROTEASE i FEFNTEUESRETWESE Mit:Http://www.emtek.com.cn #fE cs.rep@emtek.com.cn
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4.3 DESCRIPTION OF TEST MODES

The EUT has been tested under its typical operating condition.

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
normal application.

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

Test of channel included the lowest and middle and highest frequency to perform the test, then record on this
report.

Those data rates (GFSK modulation)were used for all test.

Pre-defined engineering program for regulatory testing used to control the EUT for staying in continuous
transmitting and receiving mode is programmed.

Frequency and Channel list for Bluetooth

Channel Fr?l\(}ll.l_iezr;cy Channel Frz\q;lll{iezr;cy Channel Fr?lalll.l_iezr;cy
0 2402 39 2441
1 2403 40 2442 76 2478
2 2404 41 2443 77 2479
78 2480

Note: fc=2402MHz+kx1MHz k=0 to 78

Test Frequency and channel for Bluetooth

Lowest Frequency

Middle Frequency

Highest Frequency

Report No. ENS2506270156W01901R

Page 8 of 59

Frequency Frequency Frequency
Channel Channel Channel
(MHZz) (MHz) (MHz)
0 2402 39 2441 78 2480
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5 FACILITIES AND ACCREDITATIONS

5.1 FACILITIES

All measurement facilities used to collect the measurement data are located at:

EMTEK (SHENZHEN) CO., LTD.

Building 69, Majialong Industry Zone, Nanshan District, Shenzhen, Guangdong, China

The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 and CISPR

Publication 22.

5.2 EQUIPMENT

Radiated emissions are measured with one or more of the following types of linearly polarized antennas: tuned
dipole, biconical, log periodic, bi-log, and/or ridged waveguide, horn. Spectrum analyzers with preselectors and

quasi-peak detectors are used to perform radiated measurements.

Conducted emissions are measured with Line Impedance Stabilization Networks and EMI Test Receivers.

Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also used for making

measurements.

All receiving equipment conforms to CISPR Publication 16-1, “Radio Interference Measuring Apparatus and

Measurement Methods.”

5.3 LABORATORY ACCREDITATIONS AND LISTINGS

Site Description
EMC Lab.

Name of Firm
Site Location

Accredited by CNAS

The Certificate Registration Number is L2291.

The Laboratory has been assessed and proved to be in compliance
with CNAS-CLO1 (identical to ISO/IEC 17025:2017)

Accredited by FCC
Designation Number: CN1204
Test Firm Registration Number: 882943

Accredited by A2LA
The Certificate Number is 4321.01.

Accredited by Industry Canada
The Conformity Assessment Body Identifier is CNO008

EMTEK (SHENZHEN) CO., LTD.

Building 69, Majialong Industry Zone, Nanshan District, Shenzhen,
Guangdong, China
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The following measurement uncertainty levels have been estimated for tests performed on the apparatus:

Test Parameter Measurement Uncertainty
Radio Frequency +1x107-5
Maximum Peak Output Power Test +1.0dB
Conducted Emissions Test +2.0dB
Radiated Emission Test +2.0dB
Power Density +2.0dB
Occupied Bandwidth Test +1.0dB
Band Edge Test +3dB
All emission, radiated +3dB
Antenna Port Emission +3dB
Temperature +0.5°C
Humidity +3%

Measurement Uncertainty for a level of Confidence of 95%
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7 SETUP OF EQUIPMENT UNDER TEST

7.1 RADIO FREQUENCY TEST SETUP 1

The Bluetooth component’s antenna ports(s) of the EUT are connected to the measurement instrument per an
appropriate attenuator. The EUT is controlled by PC/software to emit the specified signals for the purpose of
measurements.

EUT Attenuator Measurement
Instrument

7.2 RADIO FREQUENCY TEST SETUP 2

The test site semi-anechoic chamber has met the requirement of NSA tolerance 4 dB according to the standards:
ANSI C63.10. The test distance is 3m.The setup is according to the requirements in Section 13.1.4.1 of ANSI
C63.10-2020 and CAN/CSA-CEI/IEC CISPR 22.

Below 30MHz:

The EUT is placed on a turntable 0.8meters above the ground in the chamber, 3 meter away from the antenna
(loop antenna). The Antenna should be positioned with its plane vertical at the specified distance from the EUT
and rotated about its vertical axis for maximum response at each azimuth about the EUT. The center of the loop
shall be 1 m above the ground. For certain applications, the loop antenna plane may also need to be positioned
horizontally at the specified distance from the EUT.

Above 30MHz:

The EUT is placed on a turntable 0.8meters above the ground in the chamber, 3 meter away from the antenna.
The maximal emission value is acquired by adjusting the antenna height, polarisation and turntable azimuth.
Normally, the height range of antenna is 1 m to 4 m, the azimuth range of turntable is 0° to 360°, and the receive
antenna has two polarizations Vertical (V) and Horizontal (H).

Above 1GHz:

(Note: the FCC’s permission to use 1.5m as an alternative per TCBC Conf call of Dec. 2, 2014.)

The EUT is placed on a turntable 1.5 meters above the ground in the chamber, 3 meter away from the antenna.
The maximal emission value is acquired by adjusting the antenna height, polarisation and turntable azimuth.
Normally, the height range of antenna is 1 m to 4 m, the azimuth range of turntable is 0° to 360°, and the receive
antenna has two polarizations Vertical (V) and Horizontal (H).

(a) Radiated Emission Test Set-Up, Frequency Below 30MHz

Turntable . 3m
Test
0.8 m .
Receiver
Ground Plan Coaxial Cable/
FHEMPERARSRATIRAS i REFNHAUESRETIESH ik Http://www.emtek.com.cn #}f cs.rep@emtek.com.cn
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Test

Turntabl

\

<_3m_,

EUT

08

1m to4m

Ground

AN

Coaxial :

(c) Radiated Emission Test Set-Up, Frequency above 1000MHz

Turntable

3m
4m
\ EUT \/
........ i -
1.5m
A

YWAMMAMAA

1 |Amplifier

Test
Receiver

FEMEERABSRGTRAE
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7.3 CONDUCTED EMISSION TEST SETUP
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The mains cable of the EUT (Perfect Share Mini) must be connected to LISN. The LISN shall be placed 0.8m from
the boundary of EUT and bonded to a ground reference plane for LISN mounted on top of the ground reference
plane. This distance is between the closest points of the LISN and the EUT. All other units of the EUT and
associated equipment shall be at least 0.8m from the LISN.
Ground connections, where required for safety purposes, shall be connected to the reference ground point of the
LISN and, where not otherwise provided or specified by the manufacturer, shall be of same length as the mains
cable and run parallel to the mains connection at a separation distance of not more than 0.8m.

According to the requirements in Section 13.1.4.1 of ANSI C63.10-2020 Conducted emissions from the EUT
measured in the frequency range between 0.15 MHz and 30 MHz using CISPR Quasi-Peak and average detector

mode.

Reference
Ground
EMI ] EUT Auxiliary Ground
Receiver — Equipment
“a o L,
/' 80cm B0cm
LISN LIS
| N
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7.4 BLOCK DIAGRAM CONFIGURATION OF TEST SYSTEM

AC INPUT

7.5 SUPPORT EQUIPMENT

EUT Cable List and Details

Cable Description Length (m) Shielded/Unshielded With / Without Ferrite
Power line 1.5 / /
Auxiliary Cable List and Details
Cable Description Length (m) Shielded/Unshielded With / Without Ferrite
/ / / /
Auxiliary Equipment List and Details
Description Manufacturer Model Serial Number
Notebook Lenovo E46L 11S168003748Z0LROBGEOHG
/ / / /
/ / /

Notes:

1. All the equipment/cables were placed in the worst-case configuration to maximize the emission
during the test.

2. Grounding was established in accordance with the manufacturer’s requirements and conditions for
the intended use.
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8 FREQUENCY HOPPING SYSTEM REQUIREMENTS
8.1 Standard Applicable

According to FCC Part 15.247(a)(1), The system shall hop to channel frequencies that are selected at the system
hopping rate from a pseudo randomly ordered list of hopping frequencies. Each frequency must be used equally
on the average by each transmitter. The system receivers shall have input bandwidths that match the hopping
channel bandwidths of their corresponding transmitters and shall shift frequencies in synchronization with the
transmitted signals.

(g) Frequency hopping spread spectrum systems are not required to employ all available hopping channels
during each transmission. However, the system, consisting of both the transmitter and the receiver, must be
designed to comply with all of the regulations in this section should the transmitter be presented with a continuous
data (or information) stream. In addition, a system employing short transmission bursts must comply with the
definition of a frequency hopping system and must distribute its transmissions over the minimum number of
hopping channels specified in this section.

(h) The incorporation of intelligence within a frequency hopping spread spectrum system that permits the system
to recognize other users within the spectrum band so that it individually and independently chooses and adapts its
hopsets to avoid hopping on occupied channels is permitted. The coordination of frequency hopping systems in
any other manner for the express purpose of avoiding the simultaNEO mini, NEO i minius occupancy of individual
hopping frequencies by multiple transmitters is not permitted.

8.2 EUT Pseudorandom Frequency Hopping Sequence

The channel is represented by a pseudo-random hopping sequence hopping through the 79 RF channels.
The hopping sequence is unique for the piconet and is determined by the Bluetooth device address of the master;
the phase in the hopping sequence is determined by the Bluetooth clock of the master.The channel is divide into
time slots where each slot corresponds to an RF hop frequency. Consecutive hops correspond to different RF hop
frequencies. The normal hop is 1 600 hops/s.

The pseudorandom sequence may be generated in a nine-stage shift register whose 5th and 9th stage outputs
are added in a modulo-two addition stage, and the result is fed back to the input of the first stage. The sequence
begins with the first ONE of 9 consecutive ONEs; i.e. the shift register is initialized with nine ones. Number of shift
register stages: 9
Length of pseudo-random sequence: 29-1 = 511 bits
Longest sequence of zeros: 8 (non-inverted signal)

Linear Feedback Shift Register for Generation of the PRBS sequence

0 2 4 6 6z 64 g 1 F3 75 77
iR T A T A Sy T 58 L ey TTsr T TmrT T
| I
| 1
1 I
| I
| I
| I
_____________ i 1|l | W I R R R N
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Each frequency used equally on the average by each transmitter.
The system receiver have input bandwidths that match the hopping channel bandwidths of their corresponding
transmitters and shift frequencies in synchronization with the transmitted signals.

8.3 Equal Hopping Frequency Use

All Bluetooth units participating in the piconet are time and hop-synchronized to the channel.

Example of a 79 hopping sequence in data mode:

35, 27, 6, 44, 14, 61, 74, 32, 1, 11, 23, 2, 55, 65, 29, 3, 9, 52, 78, 58, 40, 25, 0, 7, 18, 26, 76, 60, 47, 50, 2, 5, 16,
37,70, 63, 66, 54, 20, 13, 4, 8, 15, 21, 26, 10, 73, 77, 67, 69, 43, 24, 57, 39, 46, 72, 48, 33, 17, 31, 75, 19, 41, 62,
68, 28, 51, 66, 30, 56, 34, 59, 71, 22, 49, 64, 38, 45, 36, 42, 53

Each Frequency used equally on the average by each transmitter

8.4 Frequency Hopping System

This transmitter device is frequency hopping device, and complies with FCC part 15.247 rule.

This device uses Bluetooth radio which operates in 2400-2483.5 MHz band. Bluetooth uses a radio technology
called frequency-hopping spread spectrum, which chops up the data being sent and transmits chunks of it on up
to 79 bands (1 MHz each; centred from 2402 to 2480 MHz) in the range 2,400-2,483.5 MHz. The transmitter
switches hop frequencies 1,600 times per second to assure a high degree of data security. All Bluetooth devices
participating in a given piconet are synchronized to the frequency-hopping channel for the piconet. The frequency
hopping sequence is determined by the master's device address and the phase of the hopping sequence (the
frequency to hop at a specific time) is determined by the master's internal clock. Therefore, all slaves in a piconet
must know the master's device address and must synchronize their clocks with the master's clock.

Adaptive Frequency Hopping (AFH) was introduced in the Bluetooth specification to provide an effective way for a
Bluetooth radio to counteract normal interference. AFH identifies "bad" channels, where either other wireless
devices are interfering with the Bluetooth signal or the Bluetooth signal is interfering with another device. The
AFH- enabled Bluetooth device will then communicate with other devices within its piconet to share details of any
identified bad channels. The devices will then switch to alternative available "good" channels, away from the
areas of interference, thus having no impact on the bandwidth used.
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9 TEST REQUIREMENTS
9.1 20DB&99%BANDWIDTH
9.1.1 Applicable Standard

According to FCC Part 15.247(a)(1) and KDB 558074 D01 15.247 MEAS GUIDANCE v05r02
According to IC RSS-247.5.1 and RSS-Gen.6.7

9.1.2 Conformance Limit

No limit requirement.

9.1.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

9.1.4 Test Procedure

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

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.

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

Set RBW = 30 kHz.

Set the video bandwidth (VBW) =100 kHz.

Set Span= approximately 2 to 3 times the 20 dB bandwidth

Set Detector = Peak.

Set Trace mode = max hold.

Set Sweep = auto couple.

The EUT should be transmitting at its maximum data rate. Allow the trace to stabilize. Use the marker-to-peak
function to set the marker to the peak of the emission. Use the marker-delta function to measure 20 dB down one
side of the emission. Reset the markerdelta function, and move the marker to the other side of the emission, until
it is (as close as possible to) even with the reference marker level. The marker-delta reading at this point is the 20
dB bandwidth of the emission.

If this value varies with different modes of operation (e.g., data rate, modulation format, etc.), repeat this test for
each variation.

Measure and record the results in the test report.

Test Results

Temperature: 25°C
Relative Humidity: | 45%
ATM Pressure: 1011 mbar
Note: N/A
20db - ,
TestMode Antenna Frequency[MHZz] FL[MHZ] FH[MHZ] Limit{MHZz] Verdict
EBWIMHZ]
GFSK Ant1 2402 0.960 2401.550 2402.510 - -
GFSK Ant1 2441 0.957 2440.550 2441.507 - ---
GFSK Ant1 2480 0.957 2479.550 2480.507 - ---
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TestMode Antenna Frequency[MHz] OCB [MHZz] FL[MHZ] FH[MHZ] Limit{MHZ] Verdict
GFSK Ant1 2402 0.88352 2401.5790 | 2402.4625 --- -
GFSK Ant1 2441 0.88649 2440.5769 | 2441.4634 --- -
GFSK Ant1 2480 0.89052 2479.5753 | 2480.4658 - —
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9.2 CARRIER FREQUENCY SEPARATION
9.21 Applicable Standard

According to FCC Part 15.247(a)(1) and KDB 558074 D01 15.247 MEAS GUIDANCE v05r02
According to IC RSS-247.5.1

9.2.2 Conformance Limit

Frequency hopping systems operating in the 2400-2483.5MHz band shall have hopping channel carrier
frequencies separated by a minimum of 25kHz or the 20dB bandwidth of the hopping channel, whichever is
greater.

In case of an output power less than 125mW, the frequency hopping system may have channels separated by a
minimum of 25kHz or two-thirds of the 20dB bandwidth of the hopping channel, whichever is greater.

9.2.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

9.2.4 Test Procedure

The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:
Set the RBW =300kHz.  Set VBW =300kHz.

Set the span = wide enough to capture the peaks of two adjacent channels

Set Sweep time = auto couple.

Set Detector = peak.  Set Trace mode = max hold.

Allow the trace to stabilize. Use the marker-delta function to determine the separation

between the peaks of the adjacent channels. The limit is specified in one of the

subparagraphs of this Section. Submit this plot.

Test Results

Temperature: 25°C
Relative Humidity: | 45%
ATM Pressure: 1011 mbar

Note: For Limit = 20dB bandwidth * 2/3

TestMode Antenna Frequency[MHz] Result{MHZz] Limit(MHZz] Verdict
DH5 Ant1 Hop 0.698 20.640 PASS
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9.3 NUMBER OF HOPPING FREQUENCIES
9.3.1 Applicable Standard

According to FCC Part 15.247(a)(1) and KDB 558074 D01 15.247 MEAS GUIDANCE v05r02
According to IC RSS-247.5.1

9.3.2 Conformance Limit

Frequency hopping systems operating in the 2400-2483.5MHz band shall use at least 15 channels.
9.3.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

9.3.4 Test Procedure

The EUT must have its hopping function enabled. Use the following spectrum analyzer

settings:

Span = the frequency band of operation (2400-2483.5MHz)

RBW = 300KHz

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. It may prove necessary to break the span up to sections, in order to clearly show all of
the hopping frequencies.

Test Results

Temperature: 25° C

Relative Humidity: | 45%

ATM Pressure: 1011 mbar

Note: N/A

TestMode Antenna Frequency[MHz] Result{Num] Limit[Num] Verdict
GFSK Ant1 Hop 79 215 PASS
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9.4 AVERAGE TIME OF OCCUPANCY (DWELL TIME)
9.4.1 Applicable Standard

According to FCC Part 15.247(a)(1) and KDB 558074 D01 15.247 MEAS GUIDANCE v05r02
According to IC RSS-247.5.1

9.4.2 Conformance Limit

For frequency hopping systems operating in the 2400-2483.5MHz band, the average time of occupancy on any
channel shall not be greater than 0.4s within a period of 0.4s multiplied by the number of hopping channels
employed.

9.4.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

9.4.4 Test Procedure

The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:
Span = zero span, centered on a hopping channel

RBW = 1 MHz

VBW = RBW

Sweep = as necessary to capture the entire dwell time per hopping channel

Detector function = peak

Trace = max hold

If possible, use the marker-delta function to determine the dwell time. If this value

varies with different modes of operation (e.g., data rate, modulation format, etc.),

repeat this test for each variation. The limit is specified in one of the subparagraphs of this Section.

9.4.5 Test Results

Temperature: 25°C
Relative Humidity: | 45%
ATM Pressure: 1011 mbar

Note: TotalHops(DH1)=(1600/2/79)*31.6
TotalHops(DH3)=(1600/4/79)*31.6
TotalHops(GFSK)=(1600/6/79)*31.6
Dwell Time= BurstWidth* TotalHops

BurstWidth TotalHops o .
TestMode Antenna Frequency[MHz] [ms] [Num]p Result[s] Limit[s] Verdict
GFSK Ant1 Hop 2.884 100 0.288 <0.4 PASS
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9.5 MAXIMUM PEAK CONDUCTED OUTPUT POWER

9.5.1 Applicable Standard

According to FCC Part 15.247(b)(1) and KDB 558074 D01 15.247 MEAS GUIDANCE v05r02
According to IC RSS-247.5.4 and RSS-Gen 6.12

9.5.2 Conformance Limit

The max For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band:
0.125 watts.

9.5.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

9.5.4 Test Procedure

As an alternative to a peak power measurement, compliance with the limit can be based on a measurement of the
maximum conducted output power.

Use the following spectrum analyzer settings:

Set Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel (about 8MHz)

Set RBW > the 20 dB bandwidth of the emission being measured (about 3MHZz)

Set VBW > RBW

Set Sweep = auto

Set Detector function = peak

Set Trace = max hold

Allow the trace to stabilize. Use the marker-to-peak function to set the marker to the peak of the emission to
determine the peak amplitude level.

Test Results

Temperature: 25°C
Relative Humidity: | 45%
ATM Pressure: 1011 mbar
Note: N/A
Test Conducted Peak Conducted .
Mode Antenna Frequency[MHZz] Powert[dBm] Limit[dBm] Verdict
GFSK Ant1 2402 0.78 <20.97 PASS
GFSK Ant1 2441 0.66 <20.97 PASS
GFSK Ant1 2480 0.25 <20.97 PASS
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9.6 CONDUCTED SUPRIOUS EMISSION
9.6.1 Applicable Standard

According to FCC Part 15.247(d) and KDB 558074 D01 15.247 MEAS GUIDANCE v05r02
According to IC RSS-247 5.5

9.6.2 Conformance Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional radiator is
operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below that
in the 100 kHz bandwidth within the band that contains the highest level of the desired power, based on either an
RF conducted, provided the transmitter demonstrates compliance with the peak conducted power limits.

9.6.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

9.6.4 Test Procedure

The transmitter output (antenna port) was connected to the spectrum analyzer

B Reference level measurement

Establish a reference level by using the following procedure:

Set instrument center frequency to DSS channel center frequency.

Set Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel.

Set the RBW = 100 kHz. Set the VBW = 3 x RBW.

Set Detector = peak. Set Sweep time = auto couple.

Set Trace mode = max hold. Allow trace to fully stabilize.

Use the peak marker function to determine the maximum Maximum conduceted level.

Note that the channel found to contain the maximum conduceted level can be used to establish the reference
level.

B Band-edge measurement

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the emission operating on the channel closest to the band-edge,
as well as any modulation products which fall outside of the authorized band of operation

Set RBW > 1% of the span=100kHz Set VBW > 3 x RBW

Set Sweep = auto  Set Detector function = peak  Set Trace = max hold

Allow the trace to stabilize. Set the marker on the emission at the bandedge, or on the highest modulation
product outside of the band, if this level is greater than that at the bandedge. Enable the marker-delta function,
then use the marker-to-peak function to move the marker to the peak of the in-band emission. The marker-delta
value now displayed must comply with the limit specified in this Section.

Now, using the same instrument settings, enable the hopping function of the EUT. Allow the trace to stabilize.
Follow the same procedure listed above to determine if any spurious emissions caused by the hopping function
also comply with the specified limit.

B Emission level measurement

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious emissions (e.g., harmonics)
from the lowest frequency generated in the EUT up through the 10th harmonic.(30MHz to 25GHz). Set RBW =
100 kHz Set VBW > RBW

Set Sweep = auto Set Detector function = peak  Set Trace = max hold

Allow the trace to stabilize. Set the marker on the peak of any spurious emission recorded. The level displayed
must comply with the limit specified in this Section.
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9.6.5 Test Results

Temperature: 25°C
Relative Humidity: | 45%

ATM Pressure: 1011 mbar
Note: N/A

All the antenna and modes mode have been tested, and the worst result recorded was report as below:

Band edge measurements

TestMode Antenna ChName Frequency[MHz] RFJII_;’(:‘nV]el Eﬁ;;l]t [Iag::] Verdict
DH5 Ant1 Low 2402 0.10 -43.81 <-19.9 PASS
DH5 Ant1 High 2480 -0.22 -44.94 <-20.22 PASS
DH5 Ant1 Low Hop 2402 -0.61 -43.42 <-20.61 PASS
DH5 Ant1 High Hop 2480 -0.63 -44.41 <-20.63 PASS
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TestMode Antenna Frequency[MHz] Fr(—ml?_lazr]lge Rfdf I';?nv]el Ee;#]Ht [Iag::] Verdict
DH5 Ant1 2402 0~Reference -0.32 -0.32 --- PASS
DH5 Ant1 2402 30~1000 -0.32 -61.15 <-20.32 PASS
DH5 Ant1 2402 1000~26500 -0.32 -44.01 <-20.32 PASS
DH5 Ant1 2441 0~Reference -0.32 -0.32 --- PASS
DH5 Ant1 2441 30~1000 -0.32 -61.39 <-20.32 PASS
DH5 Ant1 2441 1000~26500 -0.32 -45.17 <-20.32 PASS
DH5 Ant1 2480 0~Reference -0.65 -0.65 PASS
DH5 Ant1 2480 30~1000 -0.65 -59.06 <-20.65 PASS
DH5 Ant1 2480 1000~26500 -0.65 -45.08 <-20.65 PASS
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Input Z: 50 Q
Corr CCorr
FreqRef: Int (S)

#Atten: 20 dB PNO: Fast
LW Path: Standard Gate: Off
IF Gain: Low
Sig Track: Off

#Avg Type: Power (RM
Avg|Hold: 5/5
Trig: Free Run

KEYSIGHT It RF
Coupli M

PPPPPPI}

Span
Mkr1 144.01 MHz|{ g70.000000 MHz
-59.06 dBm Swept Span
| Zero Span

Full Span
| Start Freq
30.000000 MHz
Stop Freq
1.000000000 GHz

AUTOTUNE |
L
CF Step
97.000000 MHz

Auto

Ref Lvl Offset 11.67 dB
Ref Level 15.00 dBm

#Video BW 300 kHz Stop 1.0000 GHz|

Sweep ~36.5 ms (SOOOlP_th
Oct 15, 2025 [ x| |
? b

12:05:27 AM Signal Track

1(Span Zoom)

Tl |

K%
DH5-Ant1-2480-30~1000-PASS
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Input Z: 50 O #Atten: 20 dB
Corr CCorr

Freq Ref: Int (S)

KEYSIGHT Input RF
Coupling: DC

RL ps

U i)
Align: Auto

Ref Lvl Offset 11

Ref Level 15.00 dBm

| Start 1.00 GHz
#Res B 100 kHz

5 Marker Table v
X

2479 85 GHz
9.919 90 GHz

Y
-1.606 dBm
25 08 dBm

Mode Trace Scale
N 1 f
N 1 i

. 9 Oct 15, 2025
d

12:05:38 AM

WW Path: Standard Gate: Off

#Video BW 300 kHz

PNO: Fast #Avg Type: Power (RM:
Avg|Hold: 5/5
IF Gain: Low Trig: Free Run

ig Trae

.67dB

Function Function Width

Stop 26.50 GHz|
Sweep ~943 ms (30001 pt:

Function Value

EMTEK()
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Frequency v

e

Center Frequency
1113750000000 GHz [

2 9.919 90 GHz
-45.08 dBm

Swept Span
Zero Span

\Start Freq
1.000000000 GHz

! Stop Freq
26.500000000 GHz

| W=ﬁ

J“ CF Step
2.550000000 GHz

Auto
Man

I Freq Offset

X Axis Scale
Log

DH5-Ant1-

2480-1000~26500-PASS
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9.7 RADIATED SPURIOUS EMISSION
9.71 Applicable Standard

According to FCC Part 15.247(d), 15.205, 15.209 and KDB 558074 D01 15.247 MEAS GUIDANCE v05r02
According to IC RSS-Gen and RSS-247

9.7.2 Conformance Limit

According to FCC Part 15.247(d): radiated emissions which fall in the restricted bands, as defined in §15.205(a),
must also comply with the radiated emission limits specified in §15.209(a) (see §15.205(c)).
According to FCC Part15.205, Restricted bands

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
10.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (2)
13.36-13.41
According to FCC Part15.205, the level of any transmitter spurious emission in Restricted bands shall not exceed
the level of the emission specified in the following table
Restricted Frequency(MHz) | Field Strength (uV/m) Field Strength (dBuV/m) | Measurement Distance
0.009-0.490 2400/F(KHz) 20 log (uV/m) 300
0.490-1.705 24000/F(KHz) 20 log (uV/m) 30
1.705-30 30 29.5 30

30-88 100 40 3

88-216 150 43.5 3

216-960 200 46 3

Above 960 500 54 3

9.7.3 Test Configuration

Test according to clause 7.2 radio frequency test setup 2

9.7.4 Test Procedure

This test is required for any spurious emission that falls in a Restricted Band, as defined in Section 15.205. It
must be performed with the highest gain of each type of antenna proposed for use with the EUT. Use the
following spectrum analyzer settings:

For Above 1GHz:

The EUT was placed on a turn table which is 1.5m above ground plane.

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

Span = wide enough to fully capture the emission being measured

RBW = 1 MHz

VBW > RBW

Sweep = auto
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Detector function = peak

Trace = max hold

For Below 1GHz:

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

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

Span = wide enough to fully capture the emission being measured

RBW = 100 kHz for

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

For Below 30MHz:

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

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

Span = wide enough to fully capture the emission being measured

RBW = 9kHz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

For Below 150KHz:

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

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

Span = wide enough to fully capture the emission being measured

RBW = 200Hz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

Follow the guidelines in ANSI C63.10-2020 with respect to maximizing the emission by rotating the EUT,
measuring the emission while the EUT is situated in three orthogonal planes (if appropriate), adjusting the
measurement antenna height and polarization, etc. A pre-amp and a high pass filter are required for this test, in
order to provide the measuring system with sufficient sensitivity. Allow the trace to stabilize. The peak reading
of the emission, after being corrected by the antenna factor, cable loss, pre-amp gain, etc., is the peak field
strength, which must comply with the limit specified in Section 15.35(b). Submit this data.

Now set the VBW to 10 Hz, while maintaining all of the other instrument settings. This peak level, once
corrected, must comply with the limit specified in Section 15.209. If the dwell time per channel of the hopping
signal is less than 100 ms, then the reading obtained with the 10 Hz VBW may be further adjusted by a “duty
cycle correction factor”, derived from 20log(dwell time/100 ms), in an effort to demonstrate compliance with the
15.209 limit. Submit this data.

Repeat above procedures until all frequency measured was complete.

9.7.5 Test Results

B Spurious Emission below 30MHz (9KHz to 30MHz)

Temperature: 22°C
Relative Humidity: | 45%
ATM Pressure: 1011 mbar
Emission o
(I;/Ir|e_|qz.) Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
H/V PK AV PK AV PK AV

Note: the amplitude of spurious emission that is attenuated by more than 20dB below the permissible
limit has no need to be reported.

Distance extrapolation factor =40log(Specific distance/ test distance)( dB);

Limit line=Specific limits(dBuV) + distance extrapolation factor
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M Spurious Emission Above 1GHz (1GHz to 25GHz)
All the antenna(Antenna 1) and modes(GFSK) mode have been tested, and the worst(Antenna 1, GFSK) result
recorded was report as below:

Test mode: GFSK Frequency: Channel 0: 2402MHz
Freq. | AntPol. Le\i’&‘(‘fgh"\;‘/m) Limit 3m(dBuV/m) Over(dB)
MHz
( ) H/V PK AV PK AV PK AV
10999.52 \ 59.53 46.74 74.00 54.00 -14.47 -7.26
14929.88 \ 60.08 46.97 74.00 54.00 -13.92 -7.03
17613.99 \ 60.18 47.59 74.00 54.00 -13.82 -6.41
13120.35 H 59.87 47.26 74.00 54.00 -14.13 -6.74
15077.32 H 59.31 46.46 74.00 54.00 -14.69 -7.54
17644.57 H 59.44 46.40 74.00 54.00 -14.56 -7.60
Test mode: GFSK Frequency: Channel 39: 2441MHz
Freq. Ant.Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
13246.10 \Y 60.84 48.32 74.00 54.00 -13.16 -5.68
15836.67 \ 59.93 46.90 74.00 54.00 -14.07 -7.10
16357.72 \ 60.05 47.06 74.00 54.00 -13.95 -6.94
10298.02 H 59.89 46.17 74.00 54.00 -14.11 -7.83
12383.41 H 59.14 45.59 74.00 54.00 -14.86 -8.41
15905.48 H 59.74 46.98 74.00 54.00 -14.26 -7.02
Test mode: GFSK Frequency: Channel 78: 2480MHz
Freq. Ant.Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) HIV PK AV PK AV PK AV
8539.10 \ 59.31 45.82 74.00 54.00 -14.69 -8.18
10782.33 \ 58.90 45.24 74.00 54.00 -15.10 -8.76
16485.88 \ 59.85 46.83 74.00 54.00 -14.15 =717
8099.17 H 59.56 46.83 74.00 54.00 -14.44 -7.17
12913.43 H 58.67 44.96 74.00 54.00 -15.33 -9.04
16462.07 H 59.37 46.00 74.00 54.00 -14.63 -8.00

Note: (1) All Readings are Peak Value (VBW=3MHz) and Average Value (VBW=10Hz).
(2) Emission Level= Reading Level+Correct Factor.
(3) Correct Factor= Ant_F + Cab_L - Preamp
(4) The reading of emissions are attenuated more than 20dB below the permissible
limits or the field strength is too small to be measured.
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B Spurious Emission in Restricted Band 2310-2390MHz and 2483.5-2500MHz
All the antenna(Antenna 1) and modes(GFSK, 11/4-DQPSK, 8DPSK, Hopping) mode have been tested, and the
worst(Antenna 1, GFSK, Hopping) result recorded was report as below:

Test mode: GFSK Frequency: Channel 0: 2402MHz
Frequency Polarity PK(dBuV/m) Limit 3m AV(dBuV/m) Limit 3m
(MHz) HV (VBW=3MHz) (dBuV/m) (VBW=10Hz) | (dBuV/m)
2386.472 H 45.56 74.00 32.70 54.00
2388.400 \Y 46.03 74.00 33.36 54.00
Test mode: GFSK Frequency: Channel 78: 2480MHz
Frequency Polarity PK(dBuV/m) Limit 3m AV(dBuV/m) Limit 3m
(MHz) HV (VBW=3MHz) (dBuV/m) (VBW=10Hz) | (dBuV/m)
2486.981 H 44.36 74.00 31.57 54.00
2485.513 \Y 44.59 74.00 31.23 54.00
Test mode: GFSK Frequency: Hopping
Frequency Polarity PK(dBuV/m) Limit 3m AV(dBuV/m)| Limit 3m
(MHz) HIV (VBW=3MHz) (dBuV/m) | (VBW=10Hz) | (dBuV/m)
2383.530 H 44.99 74.00 32.13 54.00
2400.000 H 48.88 74.00 36.57 54.00
2483.500 H 45.57 74.00 32.39 54.00
2389.800 \Y 43.34 74.00 29.70 54.00
2400.000 \Y 43.75 74.00 31.23 54.00
2483.500 Y 45.12 74.00 32.27 54.00

Note: (1) All Readings are Peak Value (VBW=3MHz) and Average Value (VBW=10Hz).
(2) Emission Level= Reading Level+Correct Factor.
(3) Correct Factor= Ant_F + Cab_L - Preamp
(4) The reading of emissions are attenuated more than 20dB below the permissible
limits or the field strength is too small to be measured.
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800  dBuV/m

Limit1:
bt

0.0
230,000 2318.00 2326.00 Z334.00 2342.00 2350.00 2358.00 236600 Z374.00 2390.00 MHz
Site site #1 Polarization: Horizontal Temperature: 228
0.0 dBul/m
Limit1: —_—
I-' il'i.

0.0 _ |
230,000 731800 232600 233400 234200 235000 735800 236600 237400 Z390.00 MHz
Site site #1 Polarization: Vertical Temperature: 228
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0.0 dBuVi/m

Limit1: —_—

0.0 _
2483500 248515 248680 248845 249010 249175 249340 249505 249670 2500.00 MHz
Site site #1 Polarization: Horizontal Temperature: ~ 22.8
80.0  dBuV/m
Limit1: —
Etmites
1
N%WWMWWMWW
%
0o
2483500 248515  P4B6.80 248845 249010 249175 249340 249505 249670 2500.00 MHz
Site site #1 Polarization: Vertical Temperature: 228
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1000 dBuV/m

Limnit1: —_

2000
230000 232300 23800 23IRF00 0 23IWEO0 240500 242400 244300  2462.00 2500.00 MHz
Site site #1 Polarization: Horizontal Temperature: 228
1000 dBuV/m
Limit1: —_—
Limit2: —

&0

20.0
2310.000 2323.00 2348.00 2367.00 2386.00 2405.00 2424.00 2443.00 2462.00 2500.00 MHz
Site site #1 Polarization: Vertical Temperature: 228
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B Spurious Emission below 1GHz (30MHz to 1GHz)
All the antenna(Antenna 1) and modes(GFSK) mode have been tested, and the worst(Antenna 1, GFSK) result
recorded was report as below:

B0.0  dBu¥/m

Limit1: —
Margin: —_
70
B0
m L
[
40 I
0 a i 3 ?]
i “'/i M
2 W
10
LK)
30.000 40 50 G0 70 B0 [MHz] 300 400 500 GO0 700 1000000
Site Chamber #1 Polarization: Horizontal Temperature: g3cC
Limit FCC PART 15 B 3m(RE) Power. AC 120V/s0Hz Hurmidity: 233%
MIMN: NEO mini
Mode: ON
MNote:
Reading Ant Pre Amp Cable Measure-
Mo. Mk. Freq. Level Factor Gain loss ment  Limit  Over HI  Degree
MHz dBuv dB/m dB dB dBuvim  dBuVim dB Detector c©m deg. Comment
1 42 1542 41.31 1278 2903 0.94 26.00 4000 -1400 QP
2 55.2207 4281 1327 29 0.92 28.00 4000 -1200 QP
3 * 733593 47.75 9.06 29.1 1.08 2878 4000 -1122 QP
4 107.1337 45.08 11.7  28.83 1.29 2924 4350 -1426 QP
5 157.0074 47.23 85 2869 1.55 2859 4350 -1491 QP
6 3746225 4240 1513 2875 2.48 31.26 4600 -1474 QP

“Maximum data  xOver limit  !:over margin Operator:
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o

A0

Limit1: —
Margin: —-—

2 :
o T T AR W’\/
. HM&‘\J W
10
[IR]
30000 40 50 G0 70 @0 [MHz) 300 400 500 GOD 700  1000.000
Site Chamber #1 Polarization: Vertical Temperature: ~ 63C
Limit FCC PART 15 B 3m(RE) Power: AC 120W/60Hz Humidity: 233%
M/N: NEO mini
Mode: ON
Mote:
Reading Ant PreAmp Cable Measure-
No. Mk. Freq. Level Factor Gain loss ment Limit  Over H:  Degms
MHz dBuv dBim dB dB dBuvim  dBuVim dB Detector cm deg. Comment
1 351278 50.35 1143 2909 0.91 3360 4000 H40 OQF
2 * 418596 51.43 1266 29.03 0.94 36.00 4000 400 QP
3 50.4080 48.19 1282 2897 0.98 3312 4000 H£88 QP
4 73.1025 51.56 9.09 29.11 1.08 3262 4000 -738 OQF
5 98.8326 40.77 11.1 2887 1.27 33.27 4350 -1023 QP
6 365.5391 43.02 1514 287 245 31.91 4600 -1409 QP
“Maximumdata xOwerlimit !:over margin Operator:

Remark:

1. Measurement (dBpV/m) = Antenna Factor(dB) -Amp Factor(dB) +Cable Loss(dB) + Reading(dBuV/m)
2. Over (dB) = Measurement (dBuV/m) - Limit (dBuV/m)
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80.0  dBuV/m
Limit1: —
Margin: —
0
6
5“ -
[
40 I I
=
a0
5§
1| §.| B
20 JJ"
10
0.0
30000 40 50 G0 70 80 [MHz] 300 400 500 600 700  1000.000
Site Chamber #1 Polarization: Horizontal Temperature:  23.2C
Limit FCC PART 15 B 3m(RE) Power. AC 120Vi80Hz Humidity: 65 %
MIN: NEO i mini
Mode: ON
MNote:
Reading Ant Pre Amp Cable Measure-
No. Mk. Freq Level Factor Gain loss ment Lmit  Over e
MHz dBuv/ dBim dB dB dBuM/m  dBuVim  dB  Detector cm deg. Comment
1 54 8348 36.54 13.38 29 0.93 2185 4000 -1815 QP
2 *  71.8320 4299 9.83 291 1.07 2479 4000 -1521 QP
3 927871 4161 874 2896 1.37 2376 4350 -19.74 QP
4 1553644 46.02 868 2869 1.54 2755 4350 -1595 QP
5 317.7011 39.19 1342 2839 2.21 2643 4600 -1957 QP
6 370.7023 38.18 1544 28.73 247 2736 4600 -18B64 QP
“Maximum data  xOwver limit  !:over margin Operator: Ceyf
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0.0  dBuV/m

Limit1: —_
Margin: —
0
5]
50
[
40 I i
- . .
. % i
i ‘\/wﬂ""
“ W M
10
LIA]
000 40 S0 60 70 O [MHz] 300 400 500 GO0 700  1000.000
Site Chamber #1 Polarization: Vertical Temperature: 2320
Limit FCC PART 15 B 3m(RE) Power: AC 120V/60Hz Humidity: 65 %
Reading Ant PreAmp Cable Measure-
No. Mk. Freq. Level Factor Gain loss ment  Limit  Owver HI  Degree
MHz dBuV dBim dB dB dBuvim  dBuVim dB Detector cm deg. Comment
1 30.2111 46.47 1064 29.12 D.89 28.88 4000 -1112 QP
2 * 35.4993 46.95 11.5 29.08 0.91 30.28 4000 972 QP
3 48.3318 45.40 127  28.98 0.97 30.08 4000 991 QP
4 69.1141 4568 1072 28.08 1.04 28.37 4000 -11.63 QP
5 §3.7685 49.43 10.18 28.94 1.356 32.02 4350 -11.48 QP
6 340.7817 45.21 1452 2854 2.35 33.54 4600 -1246 QP
“:Maximum data  x:Ower limit l:over margin Operator: Ccyf

Remark:
1. Measurement (dBpV/m) = Antenna Factor(dB) -Amp Factor(dB) +Cable Loss(dB) + Reading(dBuV/m)
2. Over (dB) = Measurement (dBuV/m) - Limit (dBuV/m)
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9.8 CONDUCTED EMISSION TEST

9.8.1 Applicable Standard

According to FCC Part 15.207
According to IC RSS-Gen 8.8

9.8.2 Conformance Limit

EMTEK(Y)
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Conducted Emission Limit

Frequency(MHz) Quasi-peak Average
0.15-0.5 66-56 56-46
0.5-5.0 56 46
5.0-30.0 60 50

0.50MHz.

Note: 1. The lower limit shall apply at the transition frequencies
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to

9.8.3 Test Configuration

Test according to clause 7.3 conducted emission test setup

9.8.4 Test Procedure

The EUT was placed on a table which is 0.8m above ground plane.
Maximum procedure was performed on the highest emissions to ensure EUT compliance.
Repeat above procedures until all frequency measured were complete.

9.8.5 Test Results

Pass

The AC120V &240V voltage have been tested, and the worst result recorded was report as below:
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8600 dBuV
Limit1: —
Limit2: —_—
\ |
| {
f
- i / %
. | | 1'-'..'!| | u l“ I »r '11‘.1 ﬂj’ peak
\ A ™~ v
Il
0.0
0.150 05 (MHz) 5 30.000
Site site #1 Phase: L1 Temperature: 26
Limit FCC PART 15 B_QP (CE) Power: AC 120W60Hz Humidity: 57 %
MIN:  NEO mini
Mode: ON
Mote:
Reading Correct Measure-
Mo. Mk. Fregq. Level Factor ment Limit ~ Over
MHz dBuv dB dBuV dBuv dB  Detector Comment
1 0.1940 4035 17.03 57.38 6386 648 ap
2" 0.1940 3502 17.03 52.06 5386 -1.81 AVG
3 0.3220 3649 17.08 53.58 5966 6.08 QP
4 0.3220 2683 17.08 4402 4966 -564 AVG
5 0.8980 2089 17.02 37.91 56.00 -18.08 QP
6 0.8980 1346 17.02 3048 4600 1552 AVG
7 1.89260 18.06 17.10 36.16 5600 -19.84 QP
8 1.89260 1053 17.10 2763 4600 1837 AVG
9 8.1420 3234 17.03 4937 6000 1063 QP
10 8.1420 2529 17.03 4232 5000 -768 AVG
11 15.2780 3777  16.89 5466 6000 -534 arP
12 15.2780 2875 16.88 4564 5000 4.36 AVG
“Maximum data  x:Owerlimit !:over margin Comment: Factor build in receiver. Operator:

Remark:
1. Measurement (dBuV) = AMN Factor (dB) + Cable Loss (dB) + Reading (dBuV)
2. Over (dB) = Measurement (dBuV) - Limit (dBuV)

FHERRERARSRATIRLE
EMTEK (Shenzhen) Co., Ltd. Add: Building 69, Majialong Industry Zone, Nanshan District, Shenzhen, Guangdong, China Hitp://www.emtek.com.cn E-mail: cs.rep@emtek.com.cn

ik AREFRNTRAURSRETRE6R Mik:Http://www.emtek.com.cn #ff&:cs.rep@emtek.com.cn

Report No. ENS2506270156W01901R Page 53 of 59 Ver.1.0



EMTEK(Y)

Access to the World

800 dBuV

Limit1: —_—
Limit2: —

40

0.0
0150 0.5 [MHz) 5 30.000

Site site #1 Phase: N Temperature: 26
Limit FCC PART 15 B_QP (CE) Power: AC 120V/60Hz Hurmidity: 57 %

MIN: NEOQ mini
Mode: ON
MNote:

Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Ower

MHz dBuV dB dBuv dBuV dB Detector  Comment

1 0.1940 3589 17.03 5292 6386 -1094 QP
20® 0.1940 3061 17.03 4764 5386 £22 AVG
3 0.5140 2710  17.10 4420 56.00 -11.80 QP
4 0.5140 1838 17.10 35.48 4600 -10.52 AVG
5 1.6100 13895 17.08 31.03 5600 -2497 QP
6 1.6100 245 17.08 1953 4600 -26.47 AVG
7 3.2260 1534 17.01 3235 56.00 -2365 QP
8 3.2260 317 17.01 2018  46.00 -25.82 AVG
8 8.1140 2703  17.03 4406 6000 -1594 QP
10 8.1140 1847 17.03 35.50 5000 1450 AVG
1 15.2620 3391 16.89 5080 6000 -920 QP

12 15.2620 2435 16.89 41.24 50.00 -8.76 AVG

“Maximum data  x:Over limit  !:ower margin Comment: Factor build in receiver. Operator:

Remark:
1. Measurement (dBpV) = AMN Factor (dB) + Cable Loss (dB) + Reading (dBuV)
2. Over (dB) = Measurement (dBuV) - Limit (dBuV)
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0.0  dBuV

Limit1: —_—
Limit2: —-—

Ll

Nt

AVE

il

0.0
0.150 [ [MHz) 5 30.000
Site site #1 Phase: L1 Temperature: 26
Limit FCC PART 15 B_QP (CE) Power: AC120V/60Hz Humidity: 57 %
M/M: NEQ i mini
Mode: OM
Note:

Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Ower

MHz dBuv dB dBuv dBuv dB Detector ~ Comment

1 0.1940 31.70 17.03 4873 6386 -1513 QP
2 0.1940 2702 17.03 4405  53.86 -9.81 AVG
3 0.5181 2318 1710 40.25 56.00 1575 QP
4 0.5181 1066 17.10 2776 4600 -1824 AVG
4] 0.7100 1883 17.01 35.84 56.00 -20.16 QP
5] 0.7100 843 17.01 2544 4600 -20.56 AVG
T 1.9980 1620 17.11 333 56.00 -2269 QP
8 1.9980 631 17.11 2342 4600 -2258 AVG
) 8.1900 3107 1703 4810 6000 -1190 QP
10 8.1900 2252 17.03 39.55 50.00 -1045 AVG
11 15.3460 3569 1689 5258 6000 -742 QP

12 *  15.3460 26.08 16.89 4297 5000 -703 AVG

*:Maximum data  x:Over limit  l:over margin Comment: Factor build in receiver. Operator:

Remark:
1. Measurement (dBuV) = AMN Factor (dB) + Cable Loss (dB) + Reading (dBuV)
2. Over (dB) = Measurement (dBuV) - Limit (dBuV)
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800 dBuV
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4D

Limit1: —_—

Limit2: —_—

0.0
0.150 05 (MHz] 5 30.000
Site site #1 Phase: N Temperature: 26

Limit FCC PART 15 B_QP (CE)

Power: AC120V/60Hz

Husmidity: 57 %

MIN: NEO i mini
Mode: OM
MNote:
Reading Correct Measure-
MNo. Mk.  Freg. Level Factor ment Limit ~ Over
MHz dBuv dB dBuV dBuv dB  Detector Comment
1 0.1940 3589 17.03 5292 6386 -1094 QP
2 0.1940 3061 17.03 4764 5386 H22 AVG
3 0.3220 328 17.09 4838 5966 -11.28 QP
4 0.3220 2204 17.09 39.13 4966 1053 AVG
5 0.4500 2634 17.07 43.41 56.88 -13.47 QP
B 0.4500 2002  17.07 37.08 4688 979 AVG
7 2.7700 16.50 17.04 33.54 5600 -2246 QP
8 2.7700 475 17.04 2179 4600 -24.21 AVG
9 8.1140 2703 17.03 4406 6000 -1594 QP
10 8.1140 1847 17.03 3550 5000 -14.50 AVG
11 15.2620 3391 16.89 50.80 6000 -920 arP
12 15.2620 2435 16.89 4124 5000 -8.76 AVG
“Maximum data  x:Overlimit !:over margin Comment: Factor build in receiver. Operator:

Remark:

1. Measurement (dBpV) = AMN Factor (dB) + Cable Loss (dB) + Reading (dBuV)
2. Over (dB) = Measurement (dBuV) - Limit (dBuV)
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9.9 ANTENNA APPLICATION

9.9.1 Antenna Requirement

Standard

FCC CRF Part 15.203

FCC 47 CFR Part 15.247
(b)

RSS-Gen Section 6.8

RSS-247 Section 5.4

9.9.2 Result

PASS.

Note:

EMTEK(Y)

Access to the World

Requirement

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.

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.

The applicant for equipment certification shall provide a list of all
antenna types that may be used with the transmitter, where applicable
(i.e. for transmitters with detachable antenna), indicating the maximum
permissible antenna gain (in dBi) and the required impedance for each
antenna. The test report shall demonstrate the compliance of the
transmitter with the limit for maximum equivalent isotropically radiated
power (e.i.r.p.) specified in the applicable RSS, when the transmitter is
equipped with any antenna type, selected from this list.

If the transmitter employs an antenna system that emits multiple
directional beams, but does not emit multiple directional beams
simultaNEO mini, NEO i miniusly, the total output power conducted to
the array or arrays that comprise the device (i.e. the sum of the power
supplied to all antennas, antenna elements, staves, etc., and summed
across all carriers or frequency channels) shall not exceed the
applicable output power limit. However, the total conducted output
power shall be reduced by 1 dB below the specified limits for each 3 dB
that the directional gain of the antenna/antenna array exceeds 6 dBi.
The directional antenna gain shall be computed as the sum of 10 log
(number of array elements or staves) plus the directional gain of the
element or stave having the highest gain.

M Antenna use a permanently attached antenna which is not replaceable.

[J Not using a standard antenna jack or electrical connector for antenna replacement
[0 The antenna has to be professionally installed (please provide method of installation)

Please refer to the attached document Internal Photos to show the antenna connector.
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Detail of factor for radiated emission
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Frequency(MHz) Ant_F(dB) Cab L(dB) Preamp(dB) Correct Factor(dB)
0.009 20.6 0.03 \ 20.63
0.15 20.7 0.1 \ 20.8

1 20.9 0.15 \ 21.05
10 20.1 0.28 \ 20.38
30 18.8 0.45 \ 19.25
30 11.7 0.62 27.9 -15.58
100 12.5 1.02 27.8 -14.28
300 12.9 1.91 27.5 -12.69
600 19.2 2.92 27 -4.88
800 21.1 3.54 26.6 -1.96

1000 22.3 4.17 26.2 0.27
1000 25.6 1.76 414 -14.04
3000 28.9 3.27 43.2 -11.03
5000 31.1 4.2 44.6 -9.3
8000 36.2 5.95 44.7 -2.55
10000 38.4 6.3 43.9 0.8
12000 38.5 7.14 42.3 3.34
15000 40.2 8.15 414 6.95
18000 45.4 9.02 41.3 13.12
18000 37.9 1.81 47.9 -8.19
21000 37.9 1.95 48.7 -8.85
25000 39.3 2.01 42.8 -1.49
28000 39.6 2.16 46.0 -4.24
31000 41.2 2.24 44.5 -1.06
34000 41.5 2.29 46.6 -2.81
37000 43.8 2.30 46.4 -0.3
40000 43.2 2.50 42.2 3.5

*** End of Report ***
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Statement

1. FRELESGWEASFR "BEENERE" T3

This report will be void without authorized signature or special seal for testing report.

2. REFINREREHPOLES,

This report shall not be copied partly without authorization.

3. MREFENERSENERER, EESFEIUERMMEMIIESIMASR;
The test results or observations are applicable only to tested sample. Client shall be responsible for

representativeness of the sample and authenticity of the material.

4. FAEREFCNIBREERFASNWZRBAMERRAE RN, (MEAZFEE. B, HFHRE
REF=HIZFBRIGER;
The observations or tests with special mark fall outside the scope of accreditation, and are only used for

purpose of commission, research, training, internal quality control etc.

5. MEMRSUSSEH THEHHAIRE, REBAREEMHRING, ALBEARBERXREFE, FFILE.
IR E A BRI ERYFRSN,
The test results or observations are provided in accordance with measured value, without taking risks
caused by uncertainty into account. Without explicit stipulation in special agreements, standards or

regulations, EMTEK shall not assume any responsibility.

6. MWAKNREEEFN, BFTHEIRSEZHIE 20 BREE;

Objections shall be raised within 20 days from the date receiving the report.
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