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TRF Originator..............coeeeneee. : Shenzhen CSCompliance Testing Laboratory Ltd.

Master TRE........ccccceeiiiiiiiiinee : Dated 201-03

Shenzhen ICS Compliance Testing Laboratory Ltd. All rights reserved.

This publication may be reproducedwhole or in part for noitommercial purposes as long as thg
Shenzhen CSCompliance Testing Laboratory Ltd. acknowledged as copyright owner and sout
of the materialShenzhen CS Compliance Testing Laboratory Ltthkes naesponsibility for and
will not assume liability for damages resulting from the reader's interpretation of the reproduce
material due to its placement and context.

Testltem Description................ : Robot Construction Kit
Trade Mark...........ocuvvvveiiinninnns : l ' 3' o
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FCC -- TEST REPORT

D ber 092015

Test Report No. : LCS1510190844E ecember 952

TestModel..........ccoeeveviiiicen : rero2.0

EUT . s : Robot Construction Kit

Applicant.............cceeeivennn, : Cytron R&D (MSC) Sdn Bhd.

Adress........ccoevvvvvvveninennnn. 16, Jalan Industri Ringan Permatang Tinggi 2, Kawasan Indt
Ringan Permatang Tinggi, 14100 Simpang Ampat, Penang,
Malaysia

Telephone...............oeeiie o

FaX . i, o

Manufacturer ....................... : Cytron R&D (MSC) Sdn Bhd.

AdAress........ccccceeiiiiieeeeee, : 16, Jalan Industri Ringan Permatang Tinggi 2, Kawasan Indy
Ringan Permatang Tinggi, 14100 Simpang Ampat, Penang,
Malaysia

Telephone..............ccooone. o

FaX . i, o

Factory..........ccccevvvvvvvveiiinnnn, : Cytron R&D (MSC) Sdn Bhd.

AdAress........cviiiiiieeeeennnn. : 16, Jalan Industri Ringan Permatang Tinggi 2, Kawasan Indy
Ringan Panatang Tinggi, 14100 Simpang Ampat, Penang,
Malaysia

Telephone.........cccccceeeennnn. o

FaX o, o

Test Result Positive

The test report merely corresponds to the test sample.
It is not permittedd copy extracts of these test result without the written permission of the test

laboratory.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY.LTD FCC ID: 2AGONRERO

Report No. LCS151019084&

1. GENERAL INFORMATION

1.1 Description of DevicdEUT)

EUT

TestModel
Hardware Version
Software Version
Power Supply
Frequency Range

ChannelSpacing

ChanneNumber

Modulation Type

BluetoothVersion

Antenna Description

. Robot Construction Kit

: rero2.0

. rero2.0

. 26Augl5

: DC 11.1 V by LiPo Battery(1300mAh)
: 240200-248000MHz

: 1MHz for Bluetooth V4.0 (DSS)

2MHz for Bluetooth V4.0 (DTS)

. 79 channels for Bluetooth V4.0 (DSS)

40 channels for Bluetooth V4.0 (DTS)

: GFSK Pi4-DQPSK 8-DPSKfor Bluetooth V4.0 (DSS)

GFSKfor Bluetooth V4.0 (DTS)

. This report is oly for V3.0 part only.

ForV4.0 BLE part, please see another separate report.

: PCB Antenna;4.10dBi(Max.)
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY.LTD FCC ID: 2AGONRERO

Report No. LCS151019084&

1.2 Support equipmeritist

Manufacturer Description Model Serial Number Certificate
SkyRC .

Technology L'%%Sft;?ry e3 -- VOC
Co.,Ltd. g

1.3External I/O
I/O PortDescription Quantity Cable

USB Port 1 1.0m, unshielded

CHARGE Interface 1 N/A

1.4 Description of Test Facility

CNAS Registration Number. is L4595.

FCC Registration Number. is 899208.

Industry Canada Registiion Number. is 9642A.
VCCI RegistratioNumber.is C-4260andR-3804.
ESMD RegistratioiNumber.is ARCB0108.

UL RegistratiorNumber.is 100571492.

TUV SUD RegistratioNumber.is SCN1081.

TUV RH RegistratiorNumber. is UA 50296516001
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY.LTD FCC ID: 2AGONRERO

Report No. LCS151019084&

1.5List Of Measuring Equipment

Instrument Manufacturer Model No. Serial No. Characteristics CalDate DueDate
EMC Receiver R&S ESCS 30 100174 9kHzi 2.75GHz June 18,2015 | June 17,2016
E4448AExternal
Signal analyzer Agilent US44300469 9kHz~40GHz July 16,205 July 15,2086
mixers t040GHz)
LISN MESS Tec NNB-2/16Z 99079 9KHz-30MHz June 18,2015 | June 17,2016
LISN
EMCO 3819/2NM 97031839 9KHz-30MHz June 18,2015 | June 17,2016
(Support Unit)
RF CableCON UTIFLEX 3102268864 CB049 9KHz-30MHz June 18,2015 | June 17,2016
ISN SCHAFFNER ISN ST08 21653 9KHz-30MHz June 18,2015 | June 17,2016
3m Semi Anechoic 30M-1GHz
SIDT FRANKONIA SAC-3M 03CHO3HY June 18,2015 | June 17,2016
Chamber 3m
Amplifier SCHAFFNER COA9231A 18667 9kHz-2GHzz June 18,2015 | June 17,2016
Amplifier Agilent 8449B 3008A02120 1GHz26.5GHz July 16,205 July 15,2086
Amplifier MITEQ AMF-6F260400 9121372 26.5GHz40GHz July 16,205 July 15,206
Spectrum Analyzer Agilent E4407B MY41440292 9k-26.5GHz July 16,205 July 15,2086
MAX Signal )
Agilent N9020A MY50510140 20Hz~26.5GHz Oct. 272015 Oct. 262016
Analyzer
Loop Antenna R&S HFH2-72 860004/001 9k-30MHz June 18,2015 | June 17,2016
By-log Antenna SCHWARZBECK VULB9163 9163470 30MHz1GHz June 10,2015 | June 09,2016
Horn Antenna EMCO 3115 6741 1GHz18GHz June 10,2015 | June 0016
Horn Antenna SCHWARZBECK BBHA9170 BBHA9170154 15GHz40GHz June 10,2015 | June 09,2016
RF CableRO3m Jye Bao RG142 CB021 30MHz1GHz June 18,2015 | June 17,2016
RF CableHIGH SUHNER SUCOFLEX 106 03CHO3HY 1GHz40GHz June 18,2015 | June 17,2016
Power Meter R&S NRVS 100444 DC-40GHz June 18,2015 | June 17,2016
Power Sensor R&S NRV-Z51 100458 DC-30GHz June 18,203 June 17,208
Power Sensor R&S NRV-Z32 10057 30MHz-6GHz June 18,203 June 17,208
RF CABLE-1m JYE Bao RG142 CB0341m 20MHz-7GHz June 18,2015 | June 172016
RF CABLE-2m JYE Bao RG142 CB035-2m 20MHz-1GHz June 18,2015 | June 17,2016

Note: Al equipment througiGRGT ESTalibration
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY.LTD FCC ID: 2AGONRERO Report No. LCS151019084&

1.6 Statement ofThe Measuremenitncertainty

The data and results referenced in this document are true and accuragadEnesr
cautioned that there may be errors within the calibration limits of the equipment and
facilities. The measurement uncertainty was calculated for all measurements listed in [his
testreportacc. ToCISPR168 @A Speci fi cat i ormndfimonunity adi ¢ d
measuring apparatus and methodsar t 4: Uncertainty i n FHMC
documented in theCS quality system acc. To DIN EN ISO/IEC 17025. Furthermore,
component and process variability of devices similar to that tested may result in
additional deviation. The manufacturer has the sole responsibility of continued
compliance of the device.

1.7 Measurement Uncertainty

Test Item Frequency Range Uncertainty Note
9KHz~30MHz 3.1dB (1)
30MHz~200MHz 2.961B (1)
Radiation Uncertainty|: | 200MHz~1000MHz 3.1dB (1)
1GHz~26.5GHz 3.80dB (1)
26.5GHz~40GHz 3.900B (1)
Conduction Uncertainty: 150kHz~30MHz 1.631B (1)
Power disturbance | 30MHz~300MHz 1.60dB (1)

(). This uncertainty represents an expanded uncertainty expressed at apjglgxima
the 95% confidenckevel using a coverage factor of k=2.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY.LTD FCC ID: 2AGONRERO Report No. LCS151019084&

1.8 Description Of Test Modes

Bluetooth operates in the unlicensed ISM Band at 2.4GHz. With the introduction of the
enhanced datate (EDR) feature, the data rates can be up to 3.Mb/increase in the
peak data rate beyond the basic rate of 1 Mb/s is achieved by modulatingdaei&F
usingGFSKtechniques, resulting in an increase of two to three timesuimder of bits

per symbol. The 2 Mb/s EDR packets uB¢4aDQPSK modulation and the 3 Mb/s

EDR packets use 8DPSK modulation. The following operating modes were applied fqg
the related test itemBor radiated measuremertietest was performed with EUT in X,
Y, Z position and the worse case was found when B position.All test modes
were testedpnly the result of the worst case was recorded in the report.

—

Mode of Operations Frequency Range Data Rate
(MH2z) (Mbps)
2402 1
GFSK 2441 1
2480 1
2402 2
T /4 DQPSK 2441 2
2480 2
2402 3
8-DPSK 2441 3
2480 3
For Conducted Emission
Test Mode | TX Mode
For Radiated Emission
Test Mode | TX Mode

Worstcase mode and channel usedX¥60kHz30 MHz power line conducted
emissions was the mode and channel with the highest output power, that was
determined tde TX(1MbpsHopping Mode)

Worstcase mode and channel used9kiHz-1000 MHz radiated emissions was the
mode and channel with the highest output power, that was determinedXoLmsv
Channel2402MHz 1Mbps.

***Note: Using a temporary antenna connector the EUT wherthe conducted
measurements are performed

For pretesting,when performed with.iPo BatteryCharger the input
Voltage/Frequency AC 120V/60Hz and AC 240V/60Mare used. Onlyecordedhe
worst casen this report.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY.LTD FCC ID: 2AGONRERO Report No. LCS151019084&

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANS0C63.
2013,FCC CFRPART 15C15.207,15.209 15.247andDA 00-705.

2.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measutémereet
the Commissions requirement and operating in a manner that intends to maximize itg
emission characteristics in a continuous normal application.

2.2 EUT Exercise

The EUT was operated in the engineering mode to fix the TX frequenaydkdor the
purpose of the measurements.

According to its specifications, the EUT must comply with the requirements of the
Section 15.207, 15.2095.247 under the FCC Rules Part 15 Subpart C.

2.3General Test Procedures

2.3.1Conducted Emissions

According to the requirements in Secti6r2 of ANSI C6310: 2013 AC powerline
conducted emissiorghall bemeasured in the frequency range between 0.15 MHz and
30MHz using Quaspeak and averagestéctor modes.

2.3.2Radiated Emissions

The EUT is placed on anutableand he turntable shall rotate 360 degrees to determing
the position of maximum emission level. EUT is set 3m away from the receiving
antenna, which varied from 1m to 4m to find out the highest emission. And also, each
emission was to be maximizég changing the polarization of receiving antenna both
horizontal and vertical. In order to find out the maximum emissions, exploratory

radiated emission measurements were made according to the requirements ir6Sectigh
of ANSI C6310: 2013

This report shall not be reproduced except in full, without the written appro@hlesfzhen LCS Compliance Tegtirmboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY.LTD FCC ID: 2AGONRERO Report No. LCS151019084&

3. SYSTEM TEST CONFIGURATION

3.1 Justification

The system was configured for testing icamtinuous transmit condition.

3.2EUT Exercise Software

N/A.

3.3 Special Accessories

N/A.

3.4 Block DagraniSchematics

Please refer to theelated document.

3.5EquipmentModifications
Shenzhen CSCompliance Testing Laboratory Ltdas not done anyodificationon
the EUT.

3.6 Test Setup

Please refer to the test setup photo.

This report shall not be reproduced except in full, without the written appro@hlesfzhen LCS Compliance Tegtirmboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY.LTD FCC ID: 2AGONRERO

Report No. LCS151019084&

4. SUMMARY OF TEST RESULTS

Applied Standard: FCC Part 15 Subpart C

FCC Rules Description of Test Result

815.247()(1) Maximum Conducted Output Power Compliant
Frequency Separation And 20 dB .
85.247(a)(1) q yBangwi dth Compliant
815.2471a)(1)(iii) Number Of Hopping Frequency Compliant
§815.247a)(1)(iii) Time Of Occupancy (vell Time) Compliant
§15.209 §15.247(d) Radiated alr_:1d _Co_nducted Spurious Compliant
missions

85.205 Emissions at Restricted Band Compliant
85.207(a) Line Conducted Emissions Compliant
85.203 Antenna Requirements Compliant

This report shall not be reproduced except in full, without the written appro@hlesfzhen LCS Compliance Tegtirmboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY.LTD FCC ID: 2AGONRERO

Report No. LCS151019084&

5. ANTENNA PORT MEASUREMENT

5.1 Maximum Conducted Output Power

5.1.1 Block Diagram of Test Setup

Power meter

EUT

—1 o o O

/

DC Filter

5.1.2 Limit

According toj 15.2476)(1), For frequency hopping systems operating in the

24002483.5 MHz band employing at least&n-overlapping hopping chaels, and

all frequency hopping systems in the 55850 MHz band: 1watt. For all other

frequency hopping systems in the 24B83.5 MHz band: 0.125 watts.

5.1.3 Test Procedure

The transmitter output is connected to Bover Meter

5.14 Test Results

Frequenc Output Power Output Power | Limit

Gl (I\/?Hz) ¢ (dBmF,)Average E)mW) (mW) ek
2402 1.16 1.31 1000 Pass

GFSK 2441 1.05 1.27 1000 Pass
2480 0.51 1.12 1000 Pass

_—n 2402 0.68 1.17 1000 Pass

DOPSK 2441 0.58 1.14 1000 Pass
Q 2480 20.01 1.00 1000 | Pass

2402 0.87 1.22 1000 Pass

8-DPSK 2441 0.77 1.19 1000 Pass
2480 0.21 1.05 1000 Pass
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY.LTD FCC ID: 2AGONRERO Report No. LCS151019084&

5.2 Frequency Separatiodnd 20 dB Bandwidth
5.2.1 Limit

According to8L5.247(@)(1), Frequency hopping systems shall have hopping channel
carrier frequencies separated byi@mimum of 25 kHz or the 20 dB bandwidth of the
hopping channel, whichever is greater. Alternativirlgguency hopping systems
operating in the 2400483.5 MHz band may have hopping channel cafrexjuencies
that are separated by 25 kHz or tthirds of the 20 dB bandwidth of the hopping
channelwhichever is greater, provided the systems operate with an output power no
greater than 125 mW.

5.2.2 Block Diagram of Test Setup

SpectrumAnalyzer
EUT L1 oo O
DC Filter

5.23 Test Procedure

A. Place the EUT on the table and set it in transmitting mode.
B. Remove the antenna from the EUT and then connect a low loss RF cable from|jthe
antenna port to thBpectrum Analyzer

Set to the maximum powertiag and enable the EUT transmit continuously.

For carrier frequency separation measuremasd the following spectrum analyzer

settings:

Span = wide enough to capture the peaks of two adjacent channels;

RBW / RBW=100KHz /300KHz, Sweep = auto; Detectumction = peak

Trace = max hold.

E. For20dB bandwidthmeasurementse the following spectrum analyzer settings:
Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopp|ng
channel; RBWBW=30KHz /100KHz Sweep = auto; Detector functiorpeak;
Trace = max hold.

o0
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY.LTD FCC ID: 2AGONRERO Report No. LCS151019084&

5.24 Test Results

The Measurement Result WithIMbps For GFSK Modulation
20dB Bandwidth Measurement

Channel 20dB Bandwidth (MHz) Limit

Low 0.826 Non-specified

Middle 0.825 Non-specified

High 0.829 Non-specified

Channel Sgaration Measurement

Channel | Channel Separation (MHz) Limit (MHz) Result
Low 1.000 >=25 KHz or 2/3 20dB BW Pass
Middle 1.000 >=25 KHz or 2/3 20dB BW Pass
High 1.000 >=25 KHz or 2/3 20dB BW Pass

The Measurement Result With2Mbps Fa 7 /4 DQPSK Modulation
20dB Bandwidth Measurement

Channel 20dB Bandwidth (M Hz) Limit
Low 1.118 Non-specified
Middle 1.116 Non-specified
High 1.116 Non-specified

Channel SeparationMeasurement

Channel | Channel Separation (MHz) Limit (MHz) Result
Low 1.000 >=25 KHz or 2B 20dB BW Pass
Middle 1.000 >=25 KHz or 2/3 20dB BW Pass
High 1.000 >=25 KHz or 2/3 20dB BW Pass

The Measurement Result With3Mbps For 8-DPSK Modulation
20dB Bandwidth Measurement

Channel 20dB Bandwidth (M Hz) Limit

Low 1.163 Non-specified

Middle 1.164 Non-specified

High 1.164 Non-specified

Channel SeparationMeasurement

Channel | Channel Separation (MHz) Limit (MHz) Result
Low 1.000 >=25 KHz or 2/3 20dB BW Pass
Middle 1.000 >=25 KHz or 2/3 20dB BW Pass
High 1.000 >=25 KHz or 2/3 20dB BW Pass

Thetestdatarefer to the following page.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY.LTD FCC ID: 2AGONRERO Report No. LCS151019084&

For Frequency Separation Measurement, the Low, Mid and High channels were
performed and only recorded the worst test plots for Low in this report.
The Worst Test PlotOf Frequency Separation {Mbps)

Agilent Spectrum Analyzer - Swept SA
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