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The above equipment was tested by SGS Taiwan Ltd., Central RF Lab for compliance
with the requirements set forth in the European Standard ETSI EN 300 328 v2.2.2: 2019
under RED 2014/53/EU. The results of testing in this report apply to the product system
that was tested only. Other similar equipment will not necessarily produce the same
results due to production tolerance and measurement uncertainties.
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Revision History

2. Change applicant
information

Report Number Revision Description Issue Date Remark
E2/2016/40063 Rev.00 Original. June 17,2016 | Revised By: Violetta Tang
Upgrade to . ] .
E2/2016/40063-01 Rev.01 EN 300 328 V2 1.1 May 24, 2017 Revised By: Stefanie Yu
1. Upgrade to
E2/2016/40063-02 | Rev.02 | FN300828V22.2 | . .\ o5 2021 | Revised By: Violetta Tang

Note:

1 - Test data is referenced from original report

Measurement results in the original test report E2/2016/40063-01 are fully leveraged in this test

report with new evaluation on Receiver Blocking and updated limit for spurious emission to
demonstrate compliance.

2 ~ Disclaimer

Antenna information is provided by the applicant, the test results of this report are applicable to
the sample EUT received.

3 ~ The test data in this test report is fully leveraged from the original test report E2/2016/40063-01
with TAF code 0513. Since the laboratory’s TAF code has been updated to 3702, this test
report is being issued by the laboratory of TAF code 3702.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
AELAGEALPLTRFET > ATV

AT RPN AR R R R RS FooREAEETEF0R -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com.tw/Terms-and-Conditions and for electronic format
documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com.tw/Terms-and-Conditions. ~Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s
sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the

fullest extent of the law.

SARRPERDF AR

t(886-2) 2299-3279

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/it#- % 7 % % #7# 2 £ FI % I 1k 134 5%

f (886-2) 2298-0488 Www.sgs.com.tw

Member of SGS Group




Report No.: E2/2016/40063-02
Page: 3 of 38

TABLE OF CONTENTS

1 DESCRIPTION OF EQUIPMENT UNDER TEST (EUT) ..ccoviiiiiiieerrrer s nsssnnns 4
2 DESCRIPTION OF TEST MODES ........ccooiiiimtrinsrrs s nsssss s ssssss s sssssss s s sasss s 5
3 TEST CONDITIONS: ...ttt ss s s s s s e e e annns 6
4 GENERAL DESCRIPTION OF APPLIED STANDARDS ........ccoiiiirrnreenssnesssaneeenns 6
5 FESREBACILITY .......cccceenniscssneeenniiinssieeeeeaansinssssssseenennssasssnnnesss o V0 SRR oo 6
6 SUMMARY OF TEST RESULTS ...ttt nsss s ssssss s s ssss s s s ssnsn s 7
7 SUPPORT EQUIPMENT ......coiiiiiiinsitrrr s ssss s s sssss s s s s s s s snnnnes 8
8 MEASUREMENT UNCERTAINTY ..oooiiiiitriinnsreiissre s ssssss s sssss s sssssssss s ssssssss s 9
9 MEASUREMENT EQUIPMENT USED ......cccoimmtirrsssrrssssssss s snssssssssssss s 10
10 ETSI EN 300 328 SUB-CLAUSE 4.3.2.2 RF OUTPUT POWER......cocrimirrinneee e 12
11 ETSI EN 300 328 SUB-CLAUSE 4.3.2.3 POWER SPECTRAL DENSITY.....ccccovimmrerrnnnne 14
12 ETSI EN 300 328 SUB-CLAUSE 4.3.2.4 DUTY CYCLE, TX-SEQUENCE, TX-GAP......... 15
13 ETSI EN 300 328 SUB-CLAUSE 4.3.2.5 MEDIUM UTILISATION ......cccciiiinniiinnnnnneeennnns 16
14  ETSI EN 300 328 SUB-CLAUSE 4.3.2.6 ADAPTIVITY (ADAPTIVE EQUIPMENT USING
MODULATIONS OTHER THAN FHSS) ..ottt 17
15  ETSI EN 300 328 SUB-CLAUSE 4.3.2.7 OCCUPIED CHANNEL BANDWIDTH............... 21
16  ETSI EN 300 328 SUB-CLAUSE 4.3.2.8 TRANSMITTER UNWANTED EMISSIONS IN
THE OOB DOMAIN ...ttt s nss s sss s s sss s s as s s an s s s s ans e s snsas 22
17 ETSI EN 300 328 SUB-CLAUSE 4.3.2.9 TRANSMITTER UNWANTED EMISSIONS IN
THE SPURIOUS DOMAIN. ...ttt isssrs s ssssss s s sssss s s ssss s sssssssss s sssssnsssssnns 24
18 ETSI EN 300 328 SUB-CLAUSE 4.3.2.10 RECEIVER SPURIOUS EMISSIONS............... 29
19 ETSI EN 300 328 SUB-CLAUSE 4.3.2.11 RECEIVER BLOCKING...........cccccviummrririinnnnnnn 32
20 ETSI EN 300 328 SUB-CLAUSE 4.3.2.12 GEO-LOCATION CAPABILLITY.....cccccverrrnnnne 35
PHOTOGRAPHS OF SET UP ..ottt nssss s nssss s nssssss s sssss s s sssssss s s s sssssa s sasnns 36
PHOTOGRAPHS OF EUT ..ot issss s nnssss s s sssss s s s s s ssssnnss s s s s 38

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FAT R AL B WHRIRE LS FoRPFARESEERF0R c ARLALAP TG FET 0 BT MW

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com.tw/Terms-and-Conditions and for electronic format
documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com.tw/Terms-and-Conditions.
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s
sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the

fullest extent of the law.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/it#- % 7 % % #7# 2 £ FI % I 1k 134 5%
AR HOLGF R F | (886-2) 2299-3279 f (886-2) 2298-0488 WWwWw.sgs.com.tw
Member of SGS Group

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined



Report No.: E2/2016/40063-02
Page: 4 of 38

1 DESCRIPTION OF EQUIPMENT UNDER TEST (EUT)

1.1 Product Description:

Product Name:

BLE and 802.15.4 module

Brand Name:

Texas Instruments Incorporated

Model No.:

CC2650MODA

Model difference:

N/A

Hardware Version:

Rev 1.0

Software Version:

N/A

Power Supply:

3.3Vdc from Power supply

1.2 Bluetooth Low Energy:

Frequency Range:

2.402GHz - 2.480GHz

Channel number:

40 channels

Modulation type:

GFSK

Rated Power (EIRP):

5.056 dBm

Antenna Designation:

Chip Antenna, Gain: 1.256dBi

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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2 DESCRIPTION OF TEST MODES

The EUT has been tested under Operating and standby condition. And used to control the EUT for
staying in engineering mode that enables selectable of channel, and capable of continuous transmitting
and constant receiving mode.

Remark: All applicable test items were tested based on the combination of modulation scheme that
generates the worst case.

RF Output Power
Power Density

AVAILABLE DATA RATE
MODE CHANNEL CHANNEL MODULATION (Mbps)
Bluetooth LE 0to 39 0,19,39 GFSK 1
Occupied Bandwidth:
Transmitter unwanted emissions in the out-of-band domain:
Transmitter unwanted emissions in the spurious domain:
Receiving Spurious Emission:
Receiver Blocking:
AVAILABLE DATA RATE
MODE CHANNEL CHANNEL MODULATION (Mbps)
Bluetooth LE 0 to 39 0,19,39 GFSK 1

Note:
The field strength of radiation emission was measured as EUT stand-up position (H mode) and lie
down position (E1, E2 mode).Transmitter for channel Low, Mid and High, the worst case E2 position
was reported.

* The selection of modulation scheme is based on output power that reveals the highest value
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3 TEST CONDITIONS:

Normal Temperature 15 °C t0 35 °C
Normal Voltage 3.3V
Extreme Temperature -40 °C to 85 °C

Note: The extremes of the operating temperature range as declared by the manufacturer

4 GENERAL DESCRIPTION OF APPLIED STANDARDS
The EUT According to the Specifications, it must comply with the requirements of the following

standards:

ETSI EN 300 328 v2.2.2:2019 — Wideband transmission systems; Data transmission equipment
operating in the 2,4 GHz band; Harmonised Standard for access to

radio spectrum.

5 TEST FACILITY
SGS Taiwan Ltd.

Central RF Lab.
No.2, Keji 1st Rd., Guishan District, Taoyuan City, Taiwan 333
A 11m*6m*6m fully anechoic chamber was used for the radiated spurious emissions test.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Reference Description Condition Result
Clause No
4.3.2.2 |RF Output Power unconditionally applicable Compliant
4.3.2.3 |Power Spectral Density unconditionally applicable Compliant
Only for non-Adaptive equipment.
4324 Duty cycle, Tx-Sequence, This item does not apply for Non
- _ Tx-gap equipment with RF Output power applicable
level of less than 10 dBm e.i.r.p.
Only for non-Adaptive equipment.
. e e This item does not apply for Non
4.3.2.5 Medium Utilization equipment with RF Output power applicable
level of less than 10 dBm e.i.r.p.
Only for Adaptive equipment.
o This item does not apply for Non
4.3.26 |Adaptivity equipment with RF Output power applicable
level of less than 10 dBm e.i.r.p.
Occupied Channel " . .
4.3.2.7 Bandwidth unconditionally applicable Compliant
Transmitter unwanted
4.3.2.8 |emissions in the OOB unconditionally applicable Compliant
domain
Transmitter unwanted
4.3.2.9 |emissions in the spurious unconditionally applicable Compliant
domain
4.3.2.10 Ret_:el\_/er SpuricZ> unconditionally applicable Compliant
emissions
4.3.2.11 |Receiver Blocking unconditionally applicable Compliant
43212 |Geo-location capability Only for equipment with geo-location Non
capability applicable
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7 SUPPORT EQUIPMENT

Fig. 7-1 Conducted Emission
Configuration

W

% Windows 7

Test Taal
Kit
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% Windows 7

Fig 7-2 Radiated Emission Configuration

Test Tocl
Kit

Table 7-1 Equipment Used in Tested System

Item

Equipment

Mfr/Brand

Model/

Type No.

Series No.

Data Cable

Power Cord

Bluetooth Test
Software

N/A

N/A

N/A

N/A

N/A

DC Power
Supply

Agilent

E3640A

MY53130054

N/A

Un-Shielded

Notebook

Lenovo

L440

R9-007LAZ

Shielded

Un-Shielded

Notebook

Lenovo

L430

P0O000195

Shielded

Un-Shielded

gl |w N

Test Tool Kit

N/A

N/A

N/A

N/A

N/A
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8 MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been calculated in accordance with
TR 100 028-1

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=2.

The conformity assessment statement in this report is based solely on the test results, measurement
uncertainty is excluded.

This lab’s measurement uncertainty ULab, is low than Table 7: Maximum measurement uncertainty of
ETSI EN 300 328, therefore compliance is deemed to occur if no measured disturbance exceeds the
disturbance limit.

Parameter Uncerteinty Measurement
Criterion Uncertainty

Occupied Channel Bandwidth + 5% 1+ 0.4%
RF Output Power, conducted +1.5dB +1.13dB
Power Spectral Density, conducted +3dB + 2.35dB
Unwanted Emission, conducted +3dB + 2.39dB
All emissions, radiated +6dB + 5.04dB
Temperature +1C +0.8C
Supply voltages + 3% £ 1.0%
Time + 5% 1 0.585%
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9 MEASUREMENT EQUIPMENT USED
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9.1 Conducted Emission
Conducted Emission Test Site

EQUIPMENT MODEL SERIAL LAST
TYPE MFR NUMBER NUMBER CAL. CAL DUE.
Spectrum Analyzer R&S FSV 40 101059 12/15/2015 | 12/14/2016
Power Meter R&S OSP 120 26591986 07/01/2015 | 07/02/2016
Coaxial Cables R&S RF21 W1 12/12/2015 | 12/11/2016
Attenuator Marvelous MVE2213-10 RF30 12/12/2015 | 12/11/2016
Coaxial Cables R&S RF22 W2 12/12/2015 | 12/11/2016
Attenuator Marvelous MVE2213-10 RF76 12/12/2015 | 12/11/2016
Splitter WOKEN DOM35LW1A2 RF36 12/12/2015 | 12/11/2016
Coupler MIDISCO52335| MDC2044-20 RF42 12/12/2015 | 12/11/2016
DC Power Supply Agilent E3640A MY53140006 05/04/2016 | 05/03/2017
Temperature Chamber TERCHY MHK-120LK 1020582 06/17/2015 | 06/16/2016

Test Software R&S EMC32 Ver. 9.12.00 N.C.R. N.C.R.
NOTE: N.C.R refers to Not Calibrated Required.
9.2 Receiver Blocking

EQUIPMENT MODEL SERIAL LAST
TYPE MFR NUMBER NUMBER CAL. CAL DUE.
Signal Generator R&S SMU200A 105303 01/06/2020|01/05/2021
Attenuator Woken WRF53AYM2B7 RFO08 11/19/2020 | 11/18/2021
Splitter Marvelous MVE8586 RF260 | 11/19/2020 |11/18/2021

Microwave

Coaxial Cables Woken 00100A1F1A185C RF80 11/19/2020 | 11/18/2021
Coaxial Cables Woken 00100A1F1A185C RF81 11/19/2020 | 11/18/2021
Coaxial Cables Woken 00100A1F1A185C RF82 11/19/2020 | 11/18/2021
Coaxial Cables Woken 00100A1F2A196C RF95 11/19/2020 | 11/18/2021

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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9.3 Radiated Emission
EQUIPMENT MODEL SERIAL LAST
TYPE AlFs NUMBER NUMBER CAL. ehlbnile
Spectrum Analyzer R&S FSV 40 101059 12/09/2015 | 12/08/2016
Broadband Antenna TESEQ CBL6112D 35243 11/06/2015 | 11/05/2016
Broadband Antenna TESEQ CBL6112D 35240 10/28/2015 | 10/27/2016
Horn Antenna ETS-Lindgren 3117 143279 11/05/2015 | 11/04/2016
Horn Antenna ETS-Lindgren 3117 143272 12/16/2015 | 12/15/2016
Horn Antenna Schwarzbeck BBHA9170 184 12/11/2015 | 12/10/2016
Horn Antenna Schwarzbeck BBHA9170 185 07/24/2015 | 07/23/2016
Pre Amplifier EMC Instruments EMC330 980163 12/12/2015 | 12/11/2016
Pre Amplifier R&S SCU-18 10195 12/12/2015 | 12/11/2016
Pre Amplifier EMC Instruments EMC184045B 980135 12/12/2015 | 12/11/2016
Signal Generator R&S SMB100A 175936 12/08/2015 | 12/07/2016
Signal Generator R&S SMU200A 105303 12/10/2015 | 12/09/2016
Coaxial Cable Huber+Suhner 214/U+SS§COFLEX 1166Rx 9K-1G | 12/12/2015 | 12/11/2016
104

Coaxial Cable Huber+Suhner SUCCOFLEX 104 1166Rx 1G-18G | 12/12/2015 | 12/11/2016
Coaxial Cable Huber+Suhner 12+SUrglglc;Ifljl-EX 104 1166Rx 18G-40G| 12/12/2015 | 12/11/2016
Coaxial Cable Huber+Suhner SUCCOFLEX 104 |1166Tx 30M-18G| 12/12/2015 | 12/11/2016
Coaxial Cable Huber+Suhner MWX241-KMSKMS/B [(1166Tx 18G-40G| 12/12/2015 | 12/11/2016
Attenuator WOKEN 218FS-10 RF33 12/12/2015 | 12/11/2016

Controller MF MF-7802 N/A N.C.R. N.C.R.

Antenna Master MF N/A N/A N.C.R. N.C.R.

NOTE: N.C.R refers to Not Calibrated Required.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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10 ETSI EN 300 328 SUB-CLAUSE 4.3.2.2 RF OUTPUT POWER
10.1  Limit:
The RF output power for non-FHSS equipment shall be equal to or less than 20 dBm.

10.2 Measurement Equipment Used:
Refer to section 9.1 in this report.

10.3  Test Setup:

Temperature Chamber

Spectrum analyzer
[ AV power meter EUT

o l

Sensor
Variable AC or DC power supply

10.4 Test Procedure:
See Sub-Clause 5.4.2.1 of ETSI EN 300 328 for the test conditions

See Sub-Clause 5.4.2.2.1 of ETSI EN 300 328 for conducted measurement method.

Note:
1. E.LLR.P. shall be calculated from the above measured power output A, and the applicable
antenna assembly gain “G” in dBi.

2. Pburst is the Pburst Value at antenna port.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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10.5 Test Result
Test Mode: Bluetooth 4.0

Modulation type: GFSK Test Date: 05/03/2016

Antenna assembly gain: 1.256 dBi
EIRP = Pbust (Burst Power) + Gain

TRANSMITTER POWER (dBm)

TEST CONDITIONS Lowest Frequency Middle Frequency Highest Frequency
(CH Low) (CH Mid) (CH High)
EIRP= 4456 dBm| EIRP= 4.256 dBm | EIRRP= 3.856 dBm
Pburst= 3.20 dBm | Pburst= 3.00 dBm | Pburst= 2.60 dBm
EIRP= 5.056 dBm| EIRP= 4956 dBm | EIRP= 4756 dBm

Temp (-40)°C Vnom 3.3V

Temp (251°C Vnom 33V Pburst= 3.80 dBm | Pburst= 3.70 dBm | Pburst= 3.50 dBm
Temp (85)°C Vnom 3.3 V EIRRP= 4756 dBm| EIRP= 4656 dBm | EIRP= 4456 dBm
Pburst= 3.50 dBm | Pburst= 3.40 dBm | Pburst= 3.20 dBm

Limit 20dBm

*offset: 10.57dB being setin compensation for the cable loss

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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