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1.TEST SUMMARY
1.1 Test Standards

The tests were performed according to following standards:

Article 2 Paragraph 1 of Item 19, annex 43 and annex 1

1.2 Test Description

Article 2 Paragraph 1 of Item 19
ltem Result Remark
Frequency Error PASS Note2
Occupied Bandwidth (99%)
Spread-spectrumBandwidth (90%) P Note2
Unwanted Emission Intensity PASS Note2
Antenna Power and Power Error PASS Note2
Limitation of Collateral Emission of Receiver PASS Note2
Transmission Radiation power PASS Note2
Transmission Radiation Angle Width
" SS(?())dBBae(::r:v(\jidth)g = N/A Notet
Radio Interference Prevention Capability PASS Note1
Spreading Factor N/A Note1
Carrier Sense Capability N/A Note1
Construction Protection Confirmation PASS Note2

NOTE:
(1)” N/A” denotes test is not applicable in this Test Report
(2)Article 2 Paragraph 1 of Item 19, annex 43 and annex 1

Shenzhen Central Standard International Center Co., Ltd.
Tel.: (86)0755-85283385 www.csicsz.com
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1.3 Test Facility

Shenzhen Central Standard International Center Co., Ltd.

Room 201, Building 1, Mogen Fashion Industrial Park, No. 10, Shilongzai Road, Xinshi Community,
Dalang Street, Longhua District, Shenzhen

The test facility is recognized, certified or accredited by the following organizatios:
CNAS Registration No.: L11671

FCC Registration No.: 0031378433 Designation Number: CN1317
IC CAB identifier: CN0051
A2LA Lab Cert. No.: 6426.01

1.4 Measurement Uncertainty
The data and results referenced in this document are true and accurate. The reader is 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 this test report acc. to TR-100028-01"
Electromagnetic compatibility and Radio spectrum Matters (ERM);Uncertainties in the measurement of
mobile radio equipment characteristics; Part 1”7 and TR-100028-02 “Electromagnetic compatibility and
Radio spectrum Matters (ERM);Uncertainties in the measurement of mobile radio equipment
characteristics; Part 2 “ and is documented in the Shenzhen Central Standard International Center Co.,
Ltd. 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.

Below is the best measurement capability for Shenzhen Central Standard International Center Co.,
Ltd.

Test Items Measurement Uncertainty Notes
Frequency Error +5.00 % (1)
Antenna Power Density +1.08 dB (1)
Occupied Channel Bandwidth +5.00 % (1)
Transmitter unwanted emissions in the spurious +4.54 dB(25MHz-1000MHz)
domain & Receiver spurious emissions +4.84 dB(1GHz-26.5GHz) M
Carrier Sense Capability +5.00 % (1)

Note(1): This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

Shenzhen Central Standard International Center Co., Ltd.
Tel.: (86)0755-85283385 www.csicsz.com TRF_MIC BLE_Rev.01
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2.GENERAL INFORMATION
2.1 General Description of EUT

Product Name: Smart Connect
Model Name: Smart Connect
Series Models: N/A
Power supply: DC 5V
Product Description
Operating Frequency: 2402MHz to 2480MHz
Modulation Type: GFSK
Channel number: 40 CH
Antenna Type: PCB
Antenna Gain (Peak): -0.98dBi;
Hardware version: V1.0
Software version: N/A

Note:

1. For a more detailed features description, please refer to the manufacturer’s specifications or
the User's Manual.
2. Full tests were applied to sample C260610069-Y01/01 only in this document.

Shenzhen Central Standard International Center Co., Ltd.
Tel.: (86)0755-85283385 www.csicsz.com TRF_MIC BLE_Rev.01
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2.2 Description of Test Modes and Test Frequency
The EUT has been tested under typical operating conditions. The Applicant provides communication
tools software to control the EUT for staying in continuous transmitting and receiving mode for testing.

RF Channel and Frequency of Bluetooth Low Energy

Report No: C260610069-RF02

RF Channel Fr‘(*,\‘}lﬁlezr;cy RF Channel Fr?,\‘jlf_lezr;cy RF Channel Fr‘(*l\‘jl‘fzr;cy RF Channel Frm‘;lezr;cy
0 2402 10 2422 20 2442 30 2462
1 2404 11 2424 21 2444 31 2464
2 2406 12 2426 22 2446 32 2466
3 2408 13 2428 23 2448 33 2468
4 2410 14 2430 24 2450 34 2470
5 2412 15 2432 25 2452 35 2472
6 2414 16 2434 26 2454 36 2474
7 2416 17 2436 27 2456 37 2476
8 2418 18 2438 28 2458 38 2478
9 2420 19 2440 29 2460 39 2480

Remark: the measurement is carried out on the channel with bold characters in the table.

Table For Parameters of Test Software Setting
During testing,channel &power controlling software provided by the customer was used to control the
operating channel as well as the output power level.the RF output power selection is for the setting of
RF output power expected by the customer and going to be fixed on the firmware of the final end

product.

Test Software Version

RTLBTAPP Version :5.2.2.44

Frequency

2402MHz

2440MHz

2480MHz

GFSK

Default

Default

Default

Test Conditions

The WIFI module was tested while in a continuous transmitter/receiver mode.
The EUT was tuned to a low, middle, and high channel for all tests. For all test case pre/scans were
completed in all Modes to determine worst case levels.

Power Supply Voltage Fluctuation Test

Voltage Fluctuation Normal Voltage High Voltage +10% of Low Voltage -10%
Test Normal Voltage of Normal Voltage
Input DC Power 5V 5.5V 4.5V
IC Power 3.3V 3.3V 3.3V

Note:Voltage Variation (%)

= (Output high or Low Voltage -Output Normal Voltage)/ Output Normal Voltage* 100

During the input supply voltage to the EUT from the external power source is varied by +/- 10%, if
output voltage had been confirmed that the fluctuation of power supply to the RF circuit of EUT
(excluding power source) is equal to or less than +/-1%.

Shenzhen Central Standard International Center Co., Ltd.

Tel.: (86)0755-85283385

www.csicsz.com

TRF_MIC BLE_Rev.01
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2.3 Measurement Instruments List
Item Test Equipment Manufacturer Model No. Serial No. Calibrated until
1 Spectrum Analyzer Agilent N9020A MY50200391 May. 15, 2027
2 Power sensor KEYSIGHT U2021XA MY55080015 May. 15, 2027
3 v%cé?];rs;?;ral Agilent N5182A MY50140130 | May. 15, 2027
4 | Automatie control MW MW100-RFCB | MY54250020 | May. 18, 2027
5 Hu;ﬁgi‘geéa;:rrﬁber Angui Testing AG1000L 2304061049 | Jun. 15, 2027
6 '“Ve:fgpﬁiwer AKE AKE-2003-P2 N/A May. 20, 2027
7 Hygrothermograph ELECALL EC807 N/A May. 23, 2027
8 MTS 8310E MW V:2.0.0.0
Note:

1. The cable loss has calculated in test result which connection between each test instruments.
2. The instruments used are calibrated by GRG METROLOGY & TEST GROUP CO., LTD.

2.4 Description Test Peripheral and EUT Peripheral

The EUT has been tested as an independent unit together with other necessary accessories or support
units. The following support units or accessories were used to form a representative test configuration
during the tests.

Support Equipment
Item Equipment Mfr/Brand Model/Type No. Series No. Note
E-1 Laptop DELL Vostro 3400 N/A AE
Support Cable
Item Shielded Type Ferrite Core Length Note
CA1 N/A N/A N/A N/A
Note:

1.The support equipment was authorized by Declaration of Confirmation.
2.For detachable type I/0 cable should be specified the length in cm in TLength a4 column.

” G ” &

3.“YES” is means “shielded” “with core”; “NO” is means “unshielded” “without core”.

Shenzhen Central Standard International Center Co., Ltd.

Tel.: (86)0755-85283385 www.csicsz.com TRF_MIC BLE_Rev.01
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2.5 Construction Protection Confirmation

Our products apply for Japanese radio frequency (rf) certification. RF and Modulation parts are

mounted on PCB with surface mount technology, and there is no any adjustable part on PCB or
adjustable parts are not exposed.
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3. TEST ITEM AND RESULTS
3.1 Frequency Error
Limit

Item Limits

Frequency Error +50ppm

Test Procedures

The following table is the setting of Spectrum Analyzer.

Spectrum Parameter Setting
Attenuation Auto
RB/VB 10KHz
Detector Peak
Trace Max Hold
Sweep Time Auto

(1) In the case of unmodulated signal (continuous or continuous burst), measure the frequency directly
by a frequency meter.

(2) In the case of burst waves, the measurement shall be done for enough time in order to obtain the
enough measuring accuracy, and the average of the measured values becomes the final value.

(3) In the case of a test mode with a specific frequency spectrum, measure the frequency of the specific
spectrum by a spectrum analyzer.

(4) In the cases above, if the frequency equivalent to the test frequency is not directly measured in
principle, it shall be obtained by necessary calculation.

In the case of modulated signal, if there is no specific spectrum measurable by a spectrum analyzer
but a specific dip is observed, it is allowed to measure the frequency with the signal generator
(synthesized). That is, observe a signal of the signal generator concurrently (or alternately) with the
tested signal using the spectrum analyzer while setting the frequency of the signal generator to the
position of the dip on the screen of the spectrum analyzer, and determine the frequency of the signal
generator at the time as a measured value.

Test Setup

Specturm
Analyzer e EUT

EUT Operation During Test
The EUT was placed on the test table and programmed in un-modulation function.

Shenzhen Central Standard International Center Co., Ltd.
Tel.: (86)0755-85283385 www.csicsz.com TRF_MIC BLE_Rev.01
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Test Result

PASS
Test data refer to Appendix A.

Temperature: 25.8°C Humidity: 59.0% RH
Operation Mode: Un-modulation transmitting mode
Note:

Tolerance = (Measured Frequency (MHz) — Frequency (MHz))/ Frequency (MHz) *10°.

Shenzhen Central Standard International Center Co., Ltd.
Tel.: (86)0755-85283385 www.csicsz.com TRF_MIC BLE_Rev.01
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3.2 Antenna Power
Limit

Item Limits
.. - L

=3mW/MHz (FH form 2400 — 2483.5 MHz)

=10mW/MHz (OFDM,DS from2400~2483.5MHz,802.11b/g/n HT20)
=5mW/MHz (OFDM,DS from2400~2483.5MHz,802.11n HT40)
=10mW (Other from 2400~2483.5MHz)

Power Error +20%, -80% (Base on manufacturer declare power)

Antenna Power Density

Test Procedure

1. EUT turn to test frequency channel and keep continuous transmiting.

2. Reading the output power from the Power meter as Peur.

3. Turn the Signal generator to frequency channel the same as the EUT.

4. Turn the level of Signal generator, scan with the power meter until the power equal to Peyr, the level
of Signal generator recorded as “P”.

5. The antenna power of EUT is “P”.

6. EIRP power=“P”+antenna gain.

Test Setup
oo }——1-0
= | ¥ Owm . " RFWn - -
Power Meter Spectium Anayzer EuY

| D A
- w TR PF In

Power Meter Spectum Anslyzes Signal Generator

Test Deviation
There is no deviation with the original standard.

Test Result

PASS

Test data refer to Appendix A.

'Temperature: 25.8°C Humidity: 59.0% RH
Operation Mode: TX mode

Note :

Power (mW) = 10*(Power (dBm)/10)
Tolerance = (Power (mW) - Declared Power (mW))/ Declared Power (mW)*100%.

Shenzhen Central Standard International Center Co., Ltd.
Tel.: (86)0755-85283385 www.csicsz.com TRF_MIC BLE_Rev.01
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Item

Limits

Radiation power EIRP

FH form 2400 — 2483.5 MHz, EIRP=6.91dBm/MHz(4.91mW/MHz)
CCK/OFDM/DBPSK (2400~2483.5MHz)

OFDM or DS other than (802.11b/g/n HT20) EIRP=12.14 dBm/MHz
(16.37mW/MHz)

OFDM or DS other than (802.11n HT40) EIRP=9.13dBm/MHz
(8.19mW/MHz)

Other from 2400~2483.5MHz: 12.14 dBm/MHz(16.37mW/MHz) or less

Test Result

PASS

Test data refer to Appendix A.

Temperature: 25.8°C Humidity: 59.0% RH
Operation Mode: TX mode

Shenzhen Central Standard International Center Co., Ltd.

Tel.: (86)0755-85283385

www.csicsz.com TRF_MIC BLE_Rev.01
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3.4 Occupied Bandwidth and Spread Bandwidth
Limit

Item Limits

<83.5MHz (FH;FH+DS;FH+OFDM)

Occupied Band Width: <26MHz (Others)

Spreading Bandwidth: =500 kHz

Test Procedures

1.Setting of SA is following as: RB: 30KHz / VB: 30KHz / SPAN: 2MHz / AT: 30dB Ref: 10dBm / Sweep
time: Auto / Sweep Mode: Continuous sweep / Detect mode: Positive peak / Trace mode: Max hold
2.EUT have transmitted the maximum modulation signal and fixed channelize (For DSSS or
OFDM Device) or continuous maximum power of hopping mode (For FHSS Device).
SA set to 99% of occupied bandwidth to measure occupied bandwidth. The limit is less
than 26MHz(For DSSS or OFDM Device) or 83.5MHz(For FHSS Device).
3.SA set to 90% of occupied bandwidth to measure Spread Spectrum Bandwidth andmust greater
than 500kHz.

Test Setup

Specturm <
Analyzer

EUT

Test Deviation
There is no deviation with the original standard.

EUT Operation During Test
The EUT was programmed to be in continuously transmitting mode.

Test Result

PASS

Test data refer to Appendix A.

Temperature: 25.8°C Humidity: 59.0% RH
Operation Mode: TX mode

Shenzhen Central Standard International Center Co., Ltd.
Tel.: (86)0755-85283385 www.csicsz.com TRF_MIC BLE_Rev.01
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3.5 Unwanted Emission Intensity Measurement
Limit

Item Limits

=2.5 yW/-36dBm (30MHz=f=1000MHz)

=2.5 pW/-26dBm (1000MHz<f=2387MHz)

TX Spurious Emission =25 pW/-16dBm (2387MHz<f=2400MHz)

=25 pyW/-16dBm (2483.5MHz=f<2496.5MHz)

=2.5 yW/-26dBm (2496.5MHz=f<12500MHz)

Test Procedures

Spectrum Parameter Setting
Attenuation Auto
RB/VB 100KHz /100KHz(Below 1GHz)
RB/VB 1MHz /1MHz (Above 1GHZz)
Detector Peak
Trace Max Hold
Sweep Time Auto

—_—

. EUT have transmitted the maximum modulation signal and fixed channelize.

2. Setting of SA is following as: Below 1GHz RB:100KHz / VB:100KHz, Above 1GHz RB:1MHz /
VB:1MHz / AT: 10dB Ref: 0dBm / Sweep time: Auto / Sweep Mode: Continuous sweep / Detect
mode: Positive peak / Trace mode: Max hold

3. Setting of SA is following as 30MHz and stop frequency 1000MHz. Then to mark peak reading
value + cable loss shall be less than 0.25uW.

4. Setting of SA is following as 1000MHz and stop frequency 2387MHz. Then to mark peak reading
value + cable loss shall be less than 2.5uW.

5. SA adjusted to start frequency 2387MHz and stop frequency 2400MHz. Then to mark peak reading
value + cable loss shall be less than 25uW.

6. SA adjusted to start frequency 2483.5MHz and stop frequency 2496.5MHz. Then to mark peak
reading value + cable loss shall be less than 25uW.

7. SA adjusted to start frequency 2496.5MHz and stop frequency 12750MHz Then to mark peak
reading value + cable loss shall be less than 2.5uW.

8. When we tested 30MHz-1GHz, we used the RB 100KHz setting for the test. The limit on the test
chart was converted. The conversion formula: -26dBm+10*log(100K/1M)=-36dBm.

9. If the Result_Value is over the requirement, take total sum of 1MHz band centered at the spur

frequency like ACLP measurement as Result_Value.

Shenzhen Central Standard International Center Co., Ltd.
Tel.: (86)0755-85283385 www.csicsz.com TRF_MIC BLE_Rev.01
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Test Setup
Specturm < EUT
Analyzer
Test Deviation
There is no deviation with the original standard.
Test Result
PASS
Test data refer to Appendix A.
Temperature: 25.8°C Humidity: 59.0% RH

Operation Mode: TX mode

Shenzhen Central Standard International Center Co., Ltd.
Tel.: (86)0755-85283385 www.csicsz.com TRF_MIC BLE_Rev.01
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3.6 Imitation Of Collateral Emission Of Receiver Measurement
Limit

Item Limits

< -
RX Spurious <4nW/-54dBm (f<1GHz)

Emission:

=20nW/-47dBm (1GHz=f)

Test Procedures

The following table is the setting of Spectrum Analyzer.

Spectrum Parameter Setting

Attenuation Auto

RB 100 kHz (below 1GHz emissions)
1 MHz (above 1GHz emissions)

VB 100 kHz (below 1GHz emissions)
1 MHz (above 1GHz emissions)

Detector Peak

Trace Max Hold

Sweep Time Auto

1. EUT have the continuous reception mode and fixed only one channelize.

2. Setting of SA is following as RB / VB: 100 kHz (below 1GHz emissions) / 1 MHz (above 1GHz
emissions) / AT: 10dB / Ref: 0dBm / Sweep time: Auto / Sweep Mode: Continuous sweep / Detect
mode: Positive peak / Trace mode: Max hold.

3. SA set RB: 100kHz and VB: 100kHz. Then adjust to start frequency 30MHz and stop frequency
1000MHz. Search to mark peak reading value + cable loss shall be less than 4nW.

4. SA set RB: 1MHz and VB: 1MHz. Then adjust to start frequency 1000MHz and stop frequency
12750MHz. Search to mark peak reading value + cable loss shall be less than 20nW.

5. If power level of lower emissions are more than 1/10 of limit (.0.4nW for f < 1GHz, 2nW for f >=
1GHz), all those are to be indicated in the 2nd and 3rd lines. If others are 1/10 or less more of the
limit, no necessary to be indicated.

Test Result

PASS

Test data refer to Appendix A.

Temperature: 25.8°C Humidity: 59.0% RH

Operation Mode: RX mode

Shenzhen Central Standard International Center Co., Ltd.
Tel.: (86)0755-85283385 www.csicsz.com TRF_MIC BLE_Rev.01
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3.7 Transmission Radiation Angle Width (3db Beamwidth) Measurement
Limit

Item Limits

e = 360/A (The A is 10 in maximum)

A = {EIRP Power [mW/MHz] /{2.14dBi+output
power(10mW /MHz, 3mW/MHz)}

Shall be 1 when A is lower than 1

3dB antenna beam width

Note: This test item is not applied for radio equipment with equivalent isotropic radiation power lower
than 12.14dBm/MHz, but Antenna Power(Conducted) limit is 10 mW/MHz (10 dBm/MHz), So the
test item will not be applied to the transmission antenna which has a gain of 2.14dBi or less

Test Procedures

Spectrum Parameter Setting
Attenuation Auto
Span Frequency 0 MHz
RB 1 MHz
VB 1 kHz
Detector Peak
Trace Max Hold
Sweep Time Auto

1. Set EUT and measuring antenna at the same height and roughly facing each other.

2. Set spectrum analyzer with condition in section 4.7.2 and tune reference level to observe receving
signal position.

3. Rotate directions of the EUT horizontally and ertically to find the maximum receiving power.

4. Move the measuring antenna height up and down within £ 50cm of EUT height and swing it to find
the maximum output of measuing antenna. “E” is the half-power beam width (angle between two points
at which radiated power becomes 1/2)

5. Caluate permitted radiation angle in horizontal and vertical using EIRP measured in another test
method.

6. Calculate 3dB antenna beam width by the formula below 360/A (If A<1; then A=1).

A = {EIRP Power [mW/MHZz] /{2.14dBi+output power(10mW /MHz, 3mW/MHz)}

Shall be 1 when A is lower than 1
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Test Setup
Measuring Antenna
_____ 4
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Spectrum Analyzer

Test Deviation
There is no deviation with the original standard.

Eut Operation During Test
The EUT was programmed to be in continuously transmitting mode.

Test Result
Note: The max EIRP less than 12.14dBm, not applicable.
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3.8 Radio Interference Prevention Capability Measurement
Limit

Item Limits

Identification code =48 bits

Measuring Id Code Software

Item Limits

MAC IP List MAC Scan

Test Procedures

1. In the case that the EUT has the function of automatically transmitting the identification code:
a. Transmit the predetermined identification codes form EUT.
b. Check the transmitted identification codes with the demodulator.
2. In the case of receiving the identification ocde:
a. Transmit the predetermined identification codes form the counterpart.
b. Check if communication is normal.
c. Transmit the signals other than predetermined ID codes form the counterpart.
d. check if the EUT stops the transmission, or if it displays that idnetification codes are different from
the predetermined ones.
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Test Setup

Peripheral EUT

Test Deviation
There is no deviation with the original standard.

Eut Operation During Test
The EUT was programmed to be in normal transmitting mode.

Test Result Of Radio Interference Prevention Capabilit

The Result is Compliant.
MAC address: 78:04:E3:09:E9:43
Note: EUT works with the only paired device through the pairing code.
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3.9 Carrier Sense Capability
Interference prevention function

Test Requirement
MIC Notice No.88 Appendix No.43
Article 2, Paragraph 1, ltem 19 Rules Section 10

Test Procedure

1. SG adjusted the frequency as same as the EUT transmitted signal and emitted the absence of
modulation from SG and power level is (on 22.79+G-20%log(f)dBm)(G is the antenna gain,f is the test
frequency).

2. turn off the RF signal of the SG.

3. EUT have transmitted the maximum modulation signal and fixed channelize.

4. Setting of SA :RBW/NVBW=1MHz/1MHz,Span=50MHz,Sweep time=auto,Sweep mode=continuous,
Detect mode=positive peak

5. SG RF signal on.

6. EUT shall be stop the transmitted any signal and SG RF signal off, the EUT will be continuous.

Test Setup

Peripheral

Attenuator
10 d8 EUT

Signal Generator 1048

— el
Splitter
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- .

Spectrum Analayzer

Test Result
Note: no requirement.
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4. EUT TEST PHOTOS

Remark: Please refer to Test setup photo C260610069.
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5. PHOTOGRAPHS OF EUT CONSTRUCTIONAL

Remark: Please refer to External Photos  C260610069 and Internal Photos  C260610069.

**********************T H E E N D**********************
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