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Summary of Test Results

Ref. Std. Clause Description Result
3.2(2)(3) Antenna Power Pass
3.2(4) Frequency Tolerance Pass

3.2(6) Transmitter Spurious Emission Pass

3.2(7) Occupied Bandwidth Pass

3.3(1) Receiver Emission Pass

3.4.1 Interference prevention function Pass
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1 General Description
1.1 Information
1.1.1 Product Details

The following models are provided to this EUT.

Brand Name | Model Name Product Name Description
Laird BL654 Bluetooth 5.0 BLE Data | With Printed PCB Antenna
Module With Connector Type Antenna

1.1.2 Specification of the Equipment under Test (EUT)

Power Type 1.8Vdc & 3.3Vdc from host
Type(s) of Modulation / _
Technology GFSK = 1Mbps, 2Mbps, 125 kbps, 500 kbps

Frequency Range (MHz) | 2402 ~ 2480 MHz

Total Channel Number |40

HW Version 1.0

SW Version 29.1.1.0

1.1.3 Accessories
N/A

Report No.: JR813002 Page No. :50f19
Report Version: Rev. 01
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1.1.4 Antenna Details

Ant. Gain
No. Brand Model Type Connector (dBi) Remark
1 Laird NanoBlue PCB Dipole | IPEXMHF4 | 2 |SonnectorType
Antenna
2 Laird FlexPIFA PCB Dipole | IPEX MHF4 | 2 |&onnectorType
Antenna
3 Laird FlexNotch PCB Dipole | IPEX MHFa | 2 |Connector Type
Antenna
4 |Mag.Layers| EDA-8709-2G4C1-B27-CY | Dipole | IPEXMHFa | 2 |Sonnector Type
Antenna
5 Laird mFlexPIFA PIFA | IPEXMHF4 | 2 |ConnectorType
Antenna
Printed PCB
6 Laird Laird NFC NFC N/A N/ |Antenna &
Connector Type
Antenna
7 Laird BL654-SA PCB printed Printed PCB N/A 0 Printed PCB
antenna Antenna
8 | Walsin | RFDPA870900SBABSG1 | Dipole SMA , |Connector Type

Antenna

Note: Please refer to Appendix G for more details about antenna pattern and other information.

Report No.: JR813002
Report Version: Rev. 01
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1.1.5 Antenna Power
Printed PCB Antenna

. MIEEEIITE Radiated Power
Data Rate Operating Mode |Rated Power (mW)| Conducted Power (MW)
(mW)
125 kbps LE 6.00 5.715 5.715
500 kbps LE 6.00 5.702 5.702
1 Mbps LE 6.00 5.861 5.861
2 Mbps LE 6.00 5.861 5.861
Connector Type Antenna
. BEESUIEe Radiated Power
Data Rate Operating Mode |Rated Power (mW) | Conducted Power )
(mW)
125 kbps LE 6.00 5.715 9.057
500 kbps LE 6.00 5.702 9.036
1 Mbps LE 6.00 5.861 9.290
2 Mbps LE 6.00 5.861 9.290
1.1.6 Channel List
Frequency band (MHz) 2400~2483.5
Channel Fr?&ﬁazr;cy Channel Fr?&l:_'ezr;cy Channel Fr%(\q/ll:_'ezr;cy Channel Fr%(\q/ll:_'ezr;cy
37 2402 9 2422 18 2442 28 2462
0 2404 10 2424 19 2444 29 2464
1 2406 38 2426 20 2446 30 2466
2 2408 11 2428 21 2448 31 2468
3 2410 12 2430 22 2450 32 2470
4 2412 13 2432 23 2452 33 2472
5 2414 14 2434 24 2454 34 2474
6 2416 15 2436 25 2456 35 2476
7 2418 16 2438 26 2458 36 2478
8 2420 17 2440 27 2460 39 2480
Report No.: JR813002 Page No. 1 70f19
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1.1.7 Test Tool and Power Setting

Test Tool

UwTerminal, v.7_94

; Test Frequency (MHz)
Modulation Mode
2402 2440 2480
GFSK/125 kbps 8 8 8
GFSK/500 kbps 8 8 8
GFSK/1Mbps 8 8 8
GFSK/2Mbps 8 8 8
Report No.: JR813002 Page No. 1 80f19
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1.1.8 Protection Method for High Frequency and Modulation Section

Protected Method

Description

Shielding Case

RF and Modulation components are covered with shielding case and this
shielding case is soldered

Photo
(Printed PCB Antenna)

Photo
(Connector Type
Antenna)

Report No.: JR813002
Report Version: Rev. 01
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1.2 Test Equipment and Calibration Data

Test Item RF Conducted

Test Site (THO1-WS)

Instrument Manufacturer Model No. Serial No. Calibration Date Calibration Until

Spectrum Analyzer R&S FSV40 101063 Apr. 16, 2018 Apr. 15, 2019

Power Meter Anritsu ML2495A 1241002 Oct. 16, 2017 Oct. 15, 2018
Power Sensor Anritsu MA2411B 1207366 Oct. 16, 2017 Oct. 15, 2018
DC POWER GW INSTEK GPC-6030D EMB892433 Oct. 26, 2017 Oct. 25, 2018

SOURCE
Measurement

Software Sporton Sporton_1 1.3.30 NA NA

Note 1: Calibration Interval of instruments listed above is one year.
Note 2: Above instruments are calibrated by Electronics Testing Center

1.3 Testing Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

Article 2 Paragraph 1 Item 19

1.4 Measurement Uncertainty

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the emissions test
results be included in the report. The measurement uncertainties given below are based on a 95% confidence
level (based on a coverage factor (k=2)

Measurement Uncertainty

Parameters Uncertainty
Frequency error +33.988 Hz
Bandwidth +33.988 Hz
Conducted power +0.537 dB
TX Conducted emission +2.308 dB
RX Conducted emission +2.525 dB
Report No.: JR813002 Page No. : 10 0f 19
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Test Configuration

2.1 Testing Location and Conditions

Test Site Site Category Ambient Condition Tested By
THO1-WS OVEN Room 25C /65% Chris Zeng

2.2 Supporting Units

Support Unit Brand Model FCC ID

Notebook Inspiron 3000 CDD3L52 DoC

2.3 The Worst Test Modes and Channel Details

8 Test Frequency Test
Test item Mode Data Rate (MH2) Configuration
125kbps
500kbps
Antenna Power BT LE 1Mbps 2402 / 2440/ 2480 1,2
2Mbps
Frequency Tolerance
Transmitter Spurious Emission
Occupied Bandwidth éggtgpz
Spreading Bandwidth BT LE b 2 2402 / 2440 | 2480 2
Collateral Emission of Receiver 2Mbps
Spreading Factor P
Interference prevention function
Note:
1. Test configurations are listed as below:
Configuration 1: Printed PCB Antenna
Configuration 2: Connector Type Antenna
Report No.: JR813002 Page No. 1 11 of 19
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3 Transmitter Test Results
3.1 Antenna Power

3.1.1 Limit of Antenna Power

Mode Limit Tolerance
1) FH, FH+DS, FH+OFDM 3 mW / MHz
2) OFDM(Narrow- bandwidht), DS 10 mW / MHz
+20 %, -80 %
3) Otherthan 1) & 2) 10mw
4) OFDM (Wide-band) 5 mW / MHz

3.1.2 Test Procedures

Measure the total power by Power Meter

3.1.3 Test Setup

EUT Power Meter
3.1.4 Test Result of Maximum Transmit Power
Reference Documents Test Mode
Appendix Al, A2 BT-LE
Report No.: JR813002 Page No. : 12 0f 19
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3.2 Frequency Tolerance

3.2.1 Limit of Frequency Tolerance

Frequency tolerance shall be +/- 50ppm.

3.2.2 Test Procedures

1. Set Span = 150kHz, RBW = 1kHz, VBW = 30kHz, Sweep time = Auto, detector = Peak.
2. Use Peak search function to find the max peak value and record this value (RF).

Calculate frequency tolerance by below formula
FT(ppm) ={ (RF) - (MF) / (MF) } x 1000000
(FT: Frequency Tolerance, RF: Reading Frequency, MF: Measurement Frequency.)

3.2.3 Test Setup

EUT | |

Spectrum
| | Analyzer
3.2.4 Test Result of Frequency Tolerance
Reference Documents Test Mode
Appendix B BT-LE
Report No.: JR813002 Page No. : 13 0f 19
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3.3 Occupied Bandwidth
3.3.1 Limit of Occupied Bandwidth

Mode Limit (MHz)
FH 83.5
FH+DS 83.5
FH+OFDM 83.5
OFDM(Narrow- bandwidht), DS 26
Others 26
OFDM (Wide-band) 38

3.3.2 Test Procedures

1. Set Span = 40MHz, RBW = VBW = 300kHz, detector = Peak, Sweep time = Auto.

2.  Enable OBW function of spectrum analyzer to measure OBW and capture test plot.

3.3.3 Test Setup

EUT | |

Spectrum
| | Analyzer
3.3.4 Test Result of Occupied Bandwidth
Reference Documents Test Mode
Appendix C BT-LE
Report No.: JR813002 Page No. : 14 0f 19
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3.4 Transmitter Spurious Emissions

3.4.1 Limit of Transmitter Spurious Emissions

Iltem Limits

<2.5uW (2387MHz > f ; 2496.5MHz < f ).

Tx Spurious Emission | < 25 .
(2387MHz = f < 2400MHz) and (2483.5MHz < f < 2496.5MHz).

3.4.2 Test Procedures

1. Set EUT to transmit at rated power and channel to perform test.
2. Set RBW =VBW = 1MHz, Detector type = Peak, Sweep time = Auto.

3. Following above setting of spectrum analyzer to measure spurious emission of 30~12500 MHz.

3.4.3 Test Setup

an | ==

3.4.4 Test Result of Transmitter Spurious Emissions

Reference Documents Test Mode
Appendix D BT-LE
Report No.: JR813002 Page No. : 150f 19
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3.5 Interference Prevention Function

3.5.1 Limit of Interference Prevention Function

Limits

The identification code shall be 48 bits long

3.5.2 Test Procedures

1. Set EUT under operating mode and link up with companion equipment
2. Check communication status between EUT and companion equipment is normal
3. Confirm the MAC address of EUT

3.5.3 Test Setup

| Companion
‘ e Equipment

—‘ Notebook

3.5.4 Test Result of Interference Prevention Function

Reference Documents Test Mode
Appendix E BT-LE
Report No.: JR813002 Page No. : 16 of 19
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4 Receiver Test Results
4.1 Receiver Spurious Emissions

4.1.1 Limit of Receiver Spurious Emissions

Iltem Limits

<4nW (f < 1GHz).

Rx Spurious Emission
<20nW (1GHz =f).

4.1.2 Test Procedures

1. Set EUT under receiving condition to perform test

2. Set RBW = VBW = 100kHz, detector = Peak, Sweep time = Auto for emission measurement below
1GHz.

3. Set RBW = VBW=1MHz, detector = Peak, Sweep time = Auto for emission measurement above 1GHz.

4.1.3 Test Setup

| | Spectrum

s | | Analyzer
4.1.4 Test Result of Receiver Spurious Emissions
Reference Documents Test Mode
Appendix F BT-LE
Report No.: JR813002 Page No. 1 17 of 19
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5 Photographs of the Test Configuration
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6 Test laboratory information

Established in 2012, ICC provides foremost EMC & RF Testing and advisory consultation services by our
skilled engineers and technicians. Our services employ a wide variety of advanced edge test equipment and
one of the widest certification extents in the business.

International Certification Corp (EMC and Wireless Communication Laboratory), it is our definitive objective is
to institute long term, trust-based associations with our clients. The expectation we set up with our clients is
based on outstanding service, practical expertise and devotion to a certified value structure. Our passion is to
grant our clients with best EMC / RF services by oriented knowledgeable and accommodating staff.

Our Test sites are located at Linkou District and Kwei Shan District. Location map can be found on our
website http://www.icertifi.com.tw.

Linkou Kwei Shan Kwei Shan Site Il

Tel: 886-2-2601-1640 Tel: 886-3-271-8666 Tel: 886-3-271-8640

No. 30-2, Ding Fwu Tsuen, Lin Kou No. 3-1, Lane 6, Wen San 3rd No. 14-1, Lane 19, Wen San 3rd
District, New Taipei City, Taiwan, St., Kwei Shan District, Tao Yuan St., Kwei Shan District, Tao Yuan
R.O.C. City 333, Taiwan, R.O.C. City 333, Taiwan, R.O.C.

If you have any suggestion, please feel free to contact us as below information
Tel: 886-3-271-8666

Fax: 886-3-318-0155
Email: ICC_Service@icertifi.com.tw

=END=—=

Report No.: JR813002 Page No. : 19 0of 19
Report Version: Rev. 01
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icc Total Power-DTS Result Appendix A.1
Summary
Mode Power Power EIRP EIRP
(dBm) (mW) (dBm) (mW)
2.4-2.4835GHz -
BT-LE-(125kbps) 7.57 5.715 7.57 5.702
P1 = Port 1 output power; Power = Total power sum by P1;
Result
Mode Result | Gain | Power | Power | "o | EIRP | ERP | T | Pt
(dBi) | (dBm) | (mW) | (mW) | (dBm) | (mW) | (mW) | (dBm)
BT-LE-(125kbps) -
2402MHz_TnomVnom Pass 0 7.56 5.702 10 7.56 5702 | 16.368 | 7.56
2402MHz_TnomVmin Pass 0 7.57 5.715 10 7.57 5715 | 16.368 | 7.57
2402MHz_TnomVmax Pass 0 7.57 5715 10 7.57 5715 | 16.368 | 7.57
2440MHz_TnomVnom Pass 0 7.49 5.610 10 7.49 5610 | 16.368 | 7.49
2440MHz_TnomVmin Pass 0 7.50 5.623 10 7.50 5623 | 16.368 7.5
2440MHz_TnomVmax Pass 0 7.50 5.623 10 7.50 5623 | 16.368 7.5
2480MHz_TnomVnom Pass 0 7.38 5470 10 7.38 5470 | 16.368 | 7.38
2480MHz_TnomVmin Pass 0 7.39 5.483 10 7.39 5483 | 16.368 | 7.39
2480MHz_TnomVmax Pass 0 7.39 5.483 10 7.39 5483 | 16.368 | 7.39
P1 = Port 1 output power; Power = Total power sum by P1;
International Certification Corp. Page No. : 1of1
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icc Power Tolerance-DTS Result Appendix A.2
Summary
Mode Result Power Power | Declare | Declare | Tolerance | Limit+ Limit-
(dBm) (mW) (dBm) (mW) (%) (%) (%)
2.4-2.4835GHz - - - - - - -
BT-LE-(125kbps) Pass 757 5.715 7.78 6.00 -4.75 20 -80
Result
Mode Result Power Power | Declare | Declare | Tolerance | Limit+ Limit-
(dBm) (mW) (dBm) (mW) (%) (%) (%)
BT-LE-(125kbps) - - - - - - -
2402MHz_TnomVnom Pass 7.56 5.702 7.78 6.00 -4.97 20 -80
2402MHz_TnomVmin Pass 7.57 5.715 7.78 6.00 -4.75 20 -80
2402MHz_TnomVmax Pass 7.57 5.715 7.78 6.00 -4.75 20 -80
2440MHz_TnomVnom Pass 7.49 5.610 7.78 6.00 -6.49 20 -80
2440MHz_TnomVmin Pass 7.50 5.623 7.78 6.00 -6.28 20 -80
2440MHz_TnomVmax Pass 7.50 5.623 7.78 6.00 -6.28 20 -80
2480MHz_TnomVnom Pass 7.38 5.470 7.78 6.00 -8.83 20 -80
2480MHz_TnomVmin Pass 7.39 5.483 7.78 6.00 -8.62 20 -80
2480MHz_TnomVmax Pass 7.39 5.483 7.78 6.00 -8.62 20 -80
International Certification Corp PageNo. : lof1l
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icc Total Power-DTS Result Appendix A.1
Summary
Mode Power Power EIRP EIRP
(dBm) (mW) (dBm) (mW)
2.4-2.4835GHz -
BT-LE-(500kbps) 7.56 5.702 7.56 5.702
P1 = Port 1 output power; Power = Total power sum by P1;
Result
Mode Result | Gain | Power | Power | "o | EIRP | ERP | T | Pt
(dBi) | (dBm) | (mW) | (mW) | (dBm) | (mW) | (mW) | (dBm)
BT-LE-(500kbps) -
2402MHz_TnomVnom Pass 0 7.56 5.702 10 7.56 5702 | 16.368 | 7.56
2402MHz_TnomVmin Pass 0 7.55 5.689 10 7.55 5689 | 16.368 | 7.55
2402MHz_TnomVmax Pass 0 7.56 5.702 10 7.56 5702 | 16.368 | 7.56
2440MHz_TnomVnom Pass 0 7.48 5.598 10 7.48 5598 | 16.368 | 7.48
2440MHz_TnomVmin Pass 0 7.50 5.623 10 7.50 5623 | 16.368 | 7.50
2440MHz_TnomVmax Pass 0 7.51 5.636 10 7.51 5636 | 16.368 | 7.51
2480MHz_TnomVnom Pass 0 7.23 5.284 10 7.23 5284 | 16.368 | 7.23
2480MHz_TnomVmin Pass 0 7.31 5.383 10 7.31 5383 | 16.368 | 7.31
2480MHz_TnomVmax Pass 0 7.30 5.370 10 7.30 5370 | 16.368 | 7.30
P1 = Port 1 output power; Power = Total power sum by P1;
International Certification Corp. Page No. : 1of1
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icc Power Tolerance-DTS Result Appendix A.2
Summary
Mode Result Power Power | Declare | Declare | Tolerance | Limit+ Limit-
(dBm) (mW) (dBm) (mW) (%) (%) (%)
2.4-2.4835GHz - - - - - - -
BT-LE-(500kbps) Pass 7.56 5.702 7.78 6.00 -4.97 20 -80
Result
Mode Result Power Power | Declare | Declare | Tolerance | Limit+ Limit-
(dBm) (mW) (dBm) (mW) (%) (%) (%)
BT-LE-(500kbps) - - - - - - -
2402MHz_TnomVnom Pass 7.56 5.702 7.78 6.00 -4.97 20 -80
2402MHz_TnomVmin Pass 7.55 5.689 7.78 6.00 -5.19 20 -80
2402MHz_TnomVmax Pass 7.56 5.702 7.78 6.00 -4.97 20 -80
2440MHz_TnomVnom Pass 7.48 5.598 7.78 6.00 6.71 20 -80
2440MHz_TnomVmin Pass 7.50 5.623 7.78 6.00 -6.28 20 -80
2440MHz_TnomVmax Pass 7.51 5.636 7.78 6.00 -6.06 20 -80
2480MHz_TnomVnom Pass 7.23 5.284 7.78 6.00 -11.93 20 -80
2480MHz_TnomVmin Pass 7.31 5.383 7.78 6.00 -10.29 20 -80
2480MHz_TnomVmax Pass 7.30 5.370 7.78 6.00 -10.49 20 -80
International Certification Corp PageNo. : lof1l
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icc Total Power-DTS Result Appendix A.1
Summary
Mode Power Power EIRP EIRP
(dBm) (mW) (dBm) (mW)
2.4-2.4835GHz - - -
BT-LE(1Mbps) 7.68 5.861 7.68 5.861
P1 = Port 1 output power; Power = Total power sum by P1;
Result
Mode Result | Gain | Power | Power | "o | EIRP | ERP | T | Pt
(dBi) | (dBm) | (mW) | (mW) | (dBm) | (mW) | (mW) | (dBm)
BT-LE(1Mbps) -
2402MHz_TnomVnom Pass 0 7.67 5.848 10 7.67 5.848 | 16.368 | 7.67
2402MHz_TnomVmin Pass 0 7.68 5.861 10 7.68 5861 | 16.368 | 7.68
2402MHz_TnomVmax Pass 0 7.68 5.861 10 7.68 5861 | 16.368 | 7.68
2440MHz_TnomVnom Pass 0 7.61 5.768 10 7.61 5768 | 16.368 | 7.61
2440MHz_TnomVmin Pass 0 7.63 5.794 10 7.63 5794 | 16.368 | 7.63
2440MHz_TnomVmax Pass 0 7.66 5.834 10 7.66 5834 | 16.368 | 7.66
2480MHz_TnomVnom Pass 0 7.35 5.433 10 7.35 5433 | 16.368 | 7.35
2480MHz_TnomVmin Pass 0 7.41 5.508 10 7.41 5508 | 16.368 | 7.41
2480MHz_TnomVmax Pass 0 7.41 5.508 10 7.41 5508 | 16.368 | 7.41
P1 = Port 1 output power; Power = Total power sum by P1;
International Certification Corp. Page No. : 1of1
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icc Power Tolerance-DTS Result Appendix A.2
Summary
Mode Result Power Power | Declare | Declare | Tolerance | Limit+ Limit-
(dBm) (mW) (dBm) (mW) (%) (%) (%)
2.4-2.4835GHz - - - - - - -
BT-LE(1Mbps) Pass 7.68 5.861 7.78 6.00 -2.31 20 -80
Result
Mode Result Power Power | Declare | Declare | Tolerance | Limit+ Limit-
(dBm) (mW) (dBm) (mW) (%) (%) (%)
BT-LE(1Mbps) - - - - - - -
2402MHz_TnomVnom Pass 7.67 5.848 7.78 6.00 -2.53 20 -80
2402MHz_TnomVmin Pass 7.68 5.861 7.78 6.00 -2.31 20 -80
2402MHz_TnomVmax Pass 7.68 5.861 7.78 6.00 -2.31 20 -80
2440MHz_TnomVnom Pass 7.61 5.768 7.78 6.00 -3.87 20 -80
2440MHz_TnomVmin Pass 7.63 5.794 7.78 6.00 -3.43 20 -80
2440MHz_TnomVmax Pass 7.66 5.834 7.78 6.00 -2.76 20 -80
2480MHz_TnomVnom Pass 7.35 5.433 7.78 6.00 -9.46 20 -80
2480MHz_TnomVmin Pass 741 5.508 7.78 6.00 -8.20 20 -80
2480MHz_TnomVmax Pass 7.41 5.508 7.78 6.00 -8.20 20 -80
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icc Total Power-DTS Result Appendix A.1
Summary
Mode Power Power EIRP EIRP
(dBm) (mW) (dBm) (mW)
2.4-2.4835GHz -
BT-LE(2Mbps) 7.68 5.861 7.68 5.861
P1 = Port 1 output power; Power = Total power sum by P1;
Result
Mode Result | Gain | Power | Power | "o | EIRP | ERP | T | Pt
(dBi) | (dBm) | (mW) | (mW) | (dBm) | (mW) | (mW) | (dBm)
BT-LE(2Mbps) -
2402MHz_TnomVnom Pass 0 7.68 5.861 10 7.68 5861 | 16.368 | 7.68
2402MHz_TnomVmin Pass 0 7.68 5.861 10 7.68 5861 | 16.368 | 7.68
2402MHz_TnomVmax Pass 0 7.67 5.848 10 7.67 5.848 | 16.368 | 7.67
2440MHz_TnomVnom Pass 0 7.58 5.728 10 7.58 5728 | 16.368 | 7.58
2440MHz_TnomVmin Pass 0 7.57 5.715 10 7.57 5715 | 16.368 | 7.57
2440MHz_TnomVmax Pass 0 7.58 5.728 10 7.58 5728 | 16.368 | 7.58
2480MHz_TnomVnom Pass 0 7.42 5.521 10 7.42 5521 | 16.368 | 7.42
2480MHz_TnomVmin Pass 0 7.41 5.508 10 7.41 5508 | 16.368 | 7.41
2480MHz_TnomVmax Pass 0 7.41 5.508 10 7.41 5508 | 16.368 | 7.41
P1 = Port 1 output power; Power = Total power sum by P1;
International Certification Corp. Page No. : 1of1
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icc Power Tolerance-DTS Result Appendix A.2
Summary
Mode Result Power Power | Declare | Declare | Tolerance | Limit+ Limit-
(dBm) (mW) (dBm) (mW) (%) (%) (%)
2.4-2.4835GHz - - - - - - -
BT-LE(2Mbps) Pass 7.68 5.861 7.78 6.00 -2.31 20 -80
Result
Mode Result Power Power | Declare | Declare | Tolerance | Limit+ Limit-
(dBm) (mW) (dBm) (mW) (%) (%) (%)
BT-LE(2Mbps) - - - - - - -
2402MHz_TnomVnom Pass 7.68 5.861 7.78 6.00 -2.31 20 -80
2402MHz_TnomVmin Pass 7.68 5.861 7.78 6.00 -2.31 20 -80
2402MHz_TnomVmax Pass 7.67 5.848 7.78 6.00 -2.53 20 -80
2440MHz_TnomVnom Pass 7.58 5.728 7.78 6.00 -4.53 20 -80
2440MHz_TnomVmin Pass 7.57 5.715 7.78 6.00 -4.75 20 -80
2440MHz_TnomVmax Pass 7.58 5.728 7.78 6.00 -4.53 20 -80
2480MHz_TnomVnom Pass 7.42 5.521 7.78 6.00 -7.99 20 -80
2480MHz_TnomVmin Pass 741 5.508 7.78 6.00 -8.20 20 -80
2480MHz_TnomVmax Pass 7.41 5.508 7.78 6.00 -8.20 20 -80
International Certification Corp PageNo. : lof1l

TEL : 886-3-271-8666
FAX . 886-3-318-0155



Connector Type Antenna



-

G

TEL : 886-3-271-8666
FAX . 886-3-318-0155

icc Total Power-DTS Result Appendix A.1
Summary
Mode Power Power EIRP EIRP
(dBm) (mW) (dBm) (mW)
2.4-2.4835GHz -
BT-LE-(125kbps) 7.57 5.715 9.57 9.057
P1 = Port 1 output power; Power = Total power sum by P1;
Result
Mode Result | Gain | Power | Power | "o | EIRP | ERP | T | Pt
(dBi) | (dBm) | (mW) | (mW) | (dBm) | (mW) | (mW) | (dBm)
BT-LE-(125kbps) -
2402MHz_TnomVnom Pass 2 7.56 5.702 10 9.56 9.036 | 16.368 | 7.56
2402MHz_TnomVmin Pass 2 7.57 5.715 10 9.57 9.057 | 16.368 | 7.57
2402MHz_TnomVmax Pass 2 7.57 5.715 10 9.57 9.057 | 16.368 | 7.57
2440MHz_TnomVnom Pass 2 7.49 5.610 10 9.49 8.892 | 16.368 | 7.49
2440MHz_TnomVmin Pass 2 7.50 5.623 10 9.50 8.913 | 16.368 7.5
2440MHz_TnomVmax Pass 2 7.50 5.623 10 9.50 8.913 | 16.368 7.5
2480MHz_TnomVnom Pass 2 7.38 5470 10 9.38 8.670 | 16.368 | 7.38
2480MHz_TnomVmin Pass 2 7.39 5.483 10 9.39 8.690 | 16.368 | 7.39
2480MHz_TnomVmax Pass 2 7.39 5.483 10 9.39 8.690 | 16.368 | 7.39
P1 = Port 1 output power; Power = Total power sum by P1;
International Certification Corp. Page No. : 1of1




-

G

icc Power Tolerance-DTS Result Appendix A.2
Summary
Mode Result Power Power | Declare | Declare | Tolerance | Limit+ Limit-
(dBm) (mW) (dBm) (mW) (%) (%) (%)
2.4-2.4835GHz - - - - - - -
BT-LE-(125kbps) Pass 757 5.715 7.78 6.00 -4.75 20 -80
Result
Mode Result Power Power | Declare | Declare | Tolerance | Limit+ Limit-
(dBm) (mW) (dBm) (mW) (%) (%) (%)
BT-LE-(125kbps) - - - - - - -
2402MHz_TnomVnom Pass 7.56 5.702 7.78 6.00 -4.97 20 -80
2402MHz_TnomVmin Pass 7.57 5.715 7.78 6.00 -4.75 20 -80
2402MHz_TnomVmax Pass 7.57 5.715 7.78 6.00 -4.75 20 -80
2440MHz_TnomVnom Pass 7.49 5.610 7.78 6.00 -6.49 20 -80
2440MHz_TnomVmin Pass 7.50 5.623 7.78 6.00 -6.28 20 -80
2440MHz_TnomVmax Pass 7.50 5.623 7.78 6.00 -6.28 20 -80
2480MHz_TnomVnom Pass 7.38 5.470 7.78 6.00 -8.83 20 -80
2480MHz_TnomVmin Pass 7.39 5.483 7.78 6.00 -8.62 20 -80
2480MHz_TnomVmax Pass 7.39 5.483 7.78 6.00 -8.62 20 -80
International Certification Corp PageNo. : lof1l
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icc Frequency Tolerance-DTS Result Appendix B
Summary
Mode Result Ch Center ppm Limit Port Remark
(MHz) (Hz) (ppm)
2.4-2.4835GHz - - -
BT-LE-(125kbps) Pass 244G 2.439993G -2.766 150 1
International Certification Corp. Page No. : 1of2
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icc Frequency Tolerance-DTS Result Appendix B
Result
Mode Result Ch Center ppm Limit Port Remark
(MHz) (Hz) (ppm)

BT-LE-(125kbps) - - - - - - -
2402MHz_TnomVnom Pass 2402G | 2.401995G -2.29 150 1 -
2402MHz_TnomVmin Pass | 2402G | 2.401994G -2.498 150 1 -
2402MHz_TnomVmax Pass | 2402G | 2.401996G -1.769 150 1 -
2440MHz_TnomVnom Pass 244G 2.439993G -2.766 150 1 -
2440MHz_TnomVmin Pass 244G 2.439994G -2.357 150 1 -
2440MHz_TnomVmax Pass 244G 2.439995G -2.152 150 1 -
2480MHz_TnomVnom Pass 248G 2.479994G -2.319 150 1 -
2480MHz_TnomVmin Pass 248G 2.479995G -2.016 150 1 -
2480MHz_TnomVmax Pass 248G 2.479995G -1.915 150 1 -
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icc Occupied Bandwidth-DTS Result Appendix C
Summary
Mode Max-OBW ITU-Code Min-OBW
(MHz) (MHz)
2.4-2.4835GHz -
BT-LE-(125kbps) 1.262 1M26D1D 1.249
Max-OBW = Maximum99% occupied bandwidth; Min-OBW = Minimum99% occupied bandwidth;
Result
Mode Result Limit P1-OBW
(MHz) (MHz)
BT-LE-(125kbps) -
2402MHz_TnomVnom Pass 26 1.249
2402MHz_TnomVmin Pass 26 1.252
2402MHz_TnomVmax Pass 26 1.249
2440MHz_TnomVnom Pass 26 1.257
2440MHz_TnomVmin Pass 26 1.257
2440MHz_TnomVmax Pass 26 1.257
2480MHz_TnomVnom Pass 26 1.262
2480MHz_TnomVmin Pass 26 1.262
2480MHz_TnomVmax Pass 26 1.262
P1-OBW = Port 1 99% occupied bandwidth
International Certification Corp. Page No. : 1ofd
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icc Occupied Bandwidth-DTS Result Appendix C

LE-125kbps_Nss1_1TX OoBW
2402MHz_TnomVnom
(Kch Freq [ 1- : ; " perl [

2402GHz 5 : ‘ [ '
Span 0-

5MHz -5-

RBW 10+

300kHz -15-]

VBW -20-]

300kHz -25-]

Sweep Time -30 -

500ms -35-1

Detector Type 40—

Peak 45—
) T s I ‘ I L I - I I ‘ .

23995G 246G 2.4005G 2401G 240156 24026 240256 2403G 240356 2404G 2.4045G

OBW(MHz) FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Port

1.249 24013736 | 24026226 |26 1
LE-125kbps_Nss1_1TX OBW
2402MHz_TnomVmin
(K Freq [ 107 : : |
2402GHz 5 : : | ’
Span 0-
5MHz -5-
RBW -10-
300kHz 15+
VBW -20-]
300kHz -25-]
Sweep Time -30-1
500ms -35-1
Detector Type 40—
Peak 45—
L di

1 1 | 1 ' 1 P 1 ! ] !
2.3995G 246 2.4005G 24016 240156 2402G 240256 24036 240356 2404G 240456

OBW(MHz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz)  Port

1.252 24013736 | 24026256 | 26 1
LE-125kbps_Nss1_1TX OBW
2402MHz_TnomVmax
(e req [ 1o : 3 I pont [~ ]
2402GHz 5] : ; | ’
Span 0-
SMHz -5
RBW -10-
300kHz -15-
VEW -20-
300kHz -25-
Sweep Time 30—
500ms -35-]
Detector Type -40-
Peak 45-]
) ) -So_l 1 I 1 ! 1 1 1 : 1 1 I 1
23995G 246 2.4005G 24016 24015G 24026 24025G 24036 24035G 244G 2AD45G

OBW(MHz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Part
1.249 2401373G | 24026226 | 26 1
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icc Occupied Bandwidth-DTS Result Appendix C

LE-125kbps_Nss1_1TX OBW
2440MHz_TnomVnom
[1ch Freq [ 10- 7 7 I portz [~ ]
,W‘ 5-] H H § =
an 0]

SSpMHZ -5

RBW -10-

[300kHz ] -15-

VBW -20-

300kHz -25-

Sweep Time -30 -

500ms -35-1

Detector Type 40—

Peak 45—

-30- ' | ] C | S | | | |
24375G 2438G 2.4385G 24396 2433856 244G 2.4405G 2.441G 2.4415G 2442G 2.4425G

OBW(MHz) FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Port

1257 2430376 2440627G | 26 1
LE-125kbps_Nss1_1TX OBW
2440MHz_TnomVmin
(K Freq [ 107 : : |
244GHz 3= - : L J
Span 0-
5MHz -5-
REW -10-
300kHz 15-
VBW 20~
300kHz -25-
Sweep Time -30-1
500ms -35-1
Detector Type 40—
Peak 45—
L di

! ! | ! t | ! 1 | | !
243756 2438G 2.4385G 2439G 243956 244G 244056 24416 244156 2442G 244256

OBW(MHz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz)  Port

1.257 2430376 24406276 |26 1
LE-125kbps_Nss1_1TX OBW
2440MHz_TnomVmax
(e req [ 1o : ' I pont [~ ]
2446GHz 34 - : L J
Span 0-
SMHz -5
REW -10-]
300kHz -15-]
VBW -20-]
300kHz -25-]
Sweep Time -30-!
500ms -35-]
Detector Type -40-

Peak 45-]

-So_l ] I ] ' 1 U 1 : 1 1 I 1
243756 2438G 2.4385G 24396 24395G 244G 244056 24416 244156 2442G 244256

OBW(MHz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Part
1.257 2439376 2440627G | 26 1
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icc Occupied Bandwidth-DTS Result Appendix C

LE-125kbps_Nss1_1TX OBW
2480MHz_TnomVnom
(Kch Freq [ 104 : 5 I bt [~
248GHz 5 ' ' | J
an 0]
SSpMHZ -5-
RBW -10-
[300kHz ] -15-
VBW 20~
300kHz -25-
Sweep Time -30 -
500ms -35-1

Detector Type 40—

Peak 45—

=30 ' | ] b | o ' | | |
24775G 2478G 2.4785G 2479G 247956 248G 2.4805G 2481G 24815G 2482G 24825G

OBW(MHz) FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Port

1.262 2470368G | 248063G |26 1
LE-125kbps_Nss1_1TX OBW
2480MHz_TnomVmin
(K Freq [ 107 5 ; |
248GHz 5 : : | ’
Span 0-
5MHz -5-
RBW -10-
300kHz 15+
VBW -20-]
300kHz -25-]
Sweep Time -30-1
500ms -35-1
Detector Type 40—
Peak 45—
L di

| ! | ! to | o | | | |
247756 2.478G 2A4785G 2479G 24795G 248G 2.4805G 2481G 24815G 2482G 248256

OBW(MHz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz)  Port

1.262 2479368G 2480636 | 26 1
LE-125kbps_Nss1_1TX OBW
2480MHz_TnomVmax
(e req [ 1o 5 5 I pont [~ ]
248GHz 5+ : : | J
Span 0-
SMHz -5
REW -10-]
300kHz -15-]
VBW -20-]
300kHz -25-]
Sweep Time -30-!
500ms -35-]
Detector Type -40-

Peak 45-]

-So_l ] | ] ; 1 1 1 ; ] 1 I 1
247756 2478G 24785G 2479G 24795G 248G 248056 24816 24815G 2482G 248256

OBW(MHz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Part
1.262 2479368G | 248063G | 26 1

International Certification Corp. Page No. : 4ofd
TEL : 886-3-271-8666
FAX : 886-3-318-0155



Icc CSE-TX Unwanted Emission Strength-DTS Result Appendix D
Summary
Mode Result F-Start F-Stop RBW Freq Psum Psum Limit Limit Margin Loss P1 P1
(Hz) (Hz) (Hz) (MHz) | (dBm) | (uWIMHz) | (dBm) | (uUWIMHz) | (dB) (dB) (dBm) | (uW/MHz)
24-2.4835GHz
BT-LE-(125kbps) Pass | 2.4965G | 125G M| 12496249 | -3512 | 030761 | -2602 | 250035 | -9.10 568 3512 | 0.30761
International Certification Corp. PageNo. : 1of5
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Icc CSE-TX Unwanted Emission Strength-DTS Result Appendix D
Result
Mode Result F-Start F-Stop RBW Freq Psum Psum Limit Limit Margin Loss P1 P1
(Hz) (Hz) (Hz) (MHz) | (dBm) | (UWIMHz) | (dBm) | (uW/MHZ) | (dB) (dB) (dBm) | (uW/MHz)
LE-(125kbps) - - - - - . . . . . ; . .
2402MHz_TnomVnom Pass 30M | 2387G M 32357 | -40.37 | 009183 | -2602 | 250035 | -1435 | 026 4037 | 009183
2402MHz_TnomVnom Pass | 2387G | 24G M| 2399.974 | -31.08 | 077983 | -16.02 | 2500345 | -1506 | 1.47 3108 | 077983
2402MHz_TnomVnom Pass | 24835G | 24965G | 1M | 2480688 | -44.19 | 003811 | -16.02 | 25.00345 | -2817 | 149 4419 | 003811
2402MHz_TnomVnom Pass | 2.4965G | 125G IM | 12494998 | -3542 | 028708 | -2602 | 250035 | -9.40 568 3542 | 028708
2402MHz_TnomVmin Pass 30M | 2387G M 32357 | -4276 | 005297 | -2602 | 250035 | -16.74 | 026 4276 | 005297
2402MHz_TnomVmin Pass | 2387G | 24G M| 2399974 | -3115 | 076736 | -16.02 | 2500345 | -15.13 | 147 3115 | 076736
2402MHz_TnomVmin Pass | 24835G | 24965G | 1M | 2490.104 | -44.19 | 003811 | -16.02 | 25.00345 | -2817 | 149 4419 | 003811
2402MHz_TnomVmin Pass | 24965G | 125G M| 12492497 | 3517 | 030409 | -2602 | 250035 | -9.15 568 3517 | 030409
2402MHz_TnomVmax Pass 30M | 23876 M 32357 | -3760 | 017378 | 2602 | 250035 | -11.58 | 026 -3760 | 017378
2402MHz_TnomVmax Pass | 2387G | 24G M| 2399974 | 3101 | 077446 | -16.02 | 2500345 | -1509 | 147 3111 | 077446
2402MHz_TnomVmax Pass | 2.4835G | 24965G | 1M | 2490312 | -44.17 | 003828 | -16.02 | 25.00345 | -28.15 | 149 4417 | 003828
2402MHz_TnomVmax Pass | 2.4965G | 125G M| 1249875 | -3544 | 028576 | -2602 | 250035 | -9.42 568 3544 | 028576
2440MHz_TnomVnom Pass 30M | 23876 M 234811 | -4365 | 004315 | -2602 | 250035 | -17.63 | 145 4365 | 004315
2440MHz_TnomVnom Pass | 2387G | 24G M 239181 | 4445 | 003589 | -16.02 | 2500345 | -2843 | 147 4445 | 003589
2440MHz_TnomVnom Pass | 2.4835G | 24965G | 1M | 2487738 | -44.14 | 003855 | -16.02 | 25.00345 | -28.12 | 149 4414 | 003855
2440MHz_TnomVnom Pass | 2.4965G | 125G M 12500 | -35.43 | 03069 | -26.02 | 250035 | -9.11 568 3543 | 0.3069
2440MHz_TnomVmin Pass 30M | 23876 M| 2328075 | -4346 | 004508 | -26.02 | 250035 | -17.44 | 144 4346 | 004508
2440MHz_TnomVmin Pass | 2387G | 24G M 239194 | 4457 | 003491 | -16.02 | 2500345 | -2855 | 147 4457 | 003491
2440MHz_TnomVmin Pass | 2.4835G | 24965G | 1M 248766 | -44.06 | 003926 | -16.02 | 2500345 | -28.04 | 149 4406 | 003926
2440MHz_TnomVmin Pass | 2.4965G | 125G IM | 12484995 | -3524 | 029923 | -2602 | 250035 | -9.22 567 -3524 | 029923
2440MHz_TnomVmax Pass M | 23876 M| 2097434 | 4392 | 004055 | -2602 | 250035 | -17.90 | 143 4392 | 004055
2440MHz_TnomVmax Pass | 2387G | 24G M| 2392148 | -4448 | 003565 | -16.02 | 2500345 | -2846 | 1.47 4448 | 003565
2440MHz_TnomVmax Pass | 24835G | 24965G | 1M | 2488076 | -44.14 | 003855 | -16.02 | 2500345 | -28.12 | 149 4414 | 003855
2440MHz_TnomVmax Pass | 2.4965G | 125G IM | 12488746 | -3552 | 028054 | -2602 | 250035 | -9.50 567 3552 | 028054
2480MHz_TnomVnom Pass 3OM | 23876 M| 2304505 | -4368 | 004285 | -26.02 | 250035 | -17.66 | 143 4368 | 004285
2480MHz_TnomVnom Pass | 2387G | 24G M| 2392304 | -4457 | 003491 | -16.02 | 2500345 | -2855 | 1.47 4457 | 0.03491
2480MHz_TnomVnom Pass | 24835G | 24965G | 1M | 2483578 | -4370 | 004266 | -16.02 | 25.00345 | -27.68 | 149 4370 | 004266
2480MHz_TnomVnom Pass | 2.4965G | 125G IM | 12447.482 | -3540 | 02884 | -2602 | 250035 | -9.38 565 3540 | 0.2884
2480MHz_TnomVmin Pass 30M | 23876 M| 2323361 | 4373 | 004236 | -2602 | 250035 | -17.71 144 4373 | 004236
2480MHz_TnomVmin Pass | 2387G | 24G M 23922 | -4454 | 003516 | -16.02 | 2500345 | -2852 | 147 4454 | 003516
2480MHz_TnomVmin Pass | 24835G | 24965G | 1M | 2483708 | -4381 | 004159 | -16.02 | 2500345 | -27.79 | 149 4381 | 004159
2480MHz_TnomVmin Pass | 2.4965G | 125G M| 1247249 | -3531 | 029444 | -2602 | 250035 | -9.29 567 3531 | 029444
2480MHz_TnomVmax Pass M | 23876 M 32357 | 4203 | 006266 | -2602 | 250035 | -1601 | 026 4203 | 006266
2480MHz_TnomVmax Pass | 2387G | 24G M| 2392226 | -4449 | 003556 | -16.02 | 2500345 | -2847 | 147 4449 | 003556
2480MHz_TnomVmax Pass | 24835G | 24965G | 1M | 2483526 | -43.77 | 004198 | -16.02 | 2500345 | -27.75 | 149 4377 | 004198
2480MHz_TnomVmax Pass | 2.4965G | 125G IM | 12496249 | -3512 | 030761 | -2602 | 250035 | -9.10 568 3512 | 0.30761
International Certification Corp. Page No. : 20of5
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Icc CSE-TX Unwanted Emission Strength-DTS Result Appendix D
LE-125kbps_Nss1_1TX CSE-TX-
2402MHz_TnomVnom

15+ 1 5 — [ [~V] |
20- 204 | Potl [~
-25- -25-
-30- -30-
-35- -35+
-40- -40-
-45- 45+
'Su_l I 1 1 'SU_I 1 I 1 1 I 1 1 I 1 I I 1 1
23986 246 240256 30M 16 26 36 46 56 66 6 86 96 106 116 1261256
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
32357 4037 -26.02 -14.35 4037
2399974 -31.08 -16.02 -15.06 -31.08
2480638 4419 1602 2817 4419
12494998 -3542 -2602 940 3542
LE-125kbps_Nss1_1TX CSE-TX-
2402MHz_TnomVmin
15— 1 15 = == [~] |
20 20- | Perel [~
-25- -25-
-20- 30+
-35- -35-
-40- -40-
-45- 45+
'Sn_l I 1 1 'Sn_l 1 I 1 1 I 1 1 I 1 I I 1 1
23986 246 240256 30M 16 26 36 46 56 66 76 86 96 106 16 1261256
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
32357 42,76 -26.02 -16.74 -42.76
2399974 3115 -16.02 -15.13 3115
2490104 4419 -16.02 2817 4419
12402497 3517 2602 915 3517
LE-125kbps_Nss1_1TX CSE-TX-
2402MHz_TnomVmax
=9 1= [ tmie [~ |
-20- -20-| (=
-25- 25+
-30- 30+
-35- -35-
-40- -40-
-45- -45-
-50-, | v =50, ! ! | | | ! | | | | | o
23986 246 240256 30M 16 26 36 16 56 6G 76 86 96 106 16 1261256
Freq(MHz) Psum{dBrn) | Limit(dBm] | Margin(dB)  P1(dBm)
32357 3760 2602 1158 -37.60
2399974 311 -16.02 -15.09 3141
2490312 4417 -16.02 -28.15 4417
1249875 3544 2602 942 3544
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Icc CSE-TX Unwanted Emission Strength-DTS Result Appendix D
LE-125kbps_Nss1_1TX CSE-TX-
2440MHz_TnomVnom

15- = [T = [tme [~
-20- 20- | Pert [N
-25- 25
-30-| -30
-35- -35+
-40-| -40-|
o - ” M
23:%6 2‘4‘56 2.48‘55(3 : BEM 1IG Zb EIG -lIG Sb EIG TIG Bb 9G 11‘G IZIG 1215(3
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
234811 -43.65 -2602 -17.63 -43.65
239181 -44.45 -16.02 -28.43 -44.45
2487738 -4414 -16.02 -28.12 -44.14
12500 -3513 -26.02 -211 -35.13
LE-125kbps_Nss1_1TX CSE-TX-
2440MHz_TnomVmin
15- [ - [t [~ |
-20- 20- | Pert [~
-25-| -25+
_30-] -30-|
-35- =35+
-40-| -40-|
ol . 745_M
T I 1 -50 T 1 I 1 1 I 1 1 I 1 I 1 1
2.398G 245G 2.4855G 30M 1G 2G 3G 4G 5G 6G 7G 8G 9G 16 12G12.5G
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
2328075 -43.46 -2602 -17.44 -43.46
239194 -44.57 -16.02 -28.55 -44.57
248766 -44.06 -16.02 -28.04 -44.06
12484995 -35.24 -26.02 -9.22 -35.24
LE-125kbps_Nss1_1TX CSE-TX-
2440MHz_TnomVmax
=9 1= - [ tmie [~ |
20 -20-] (EReaa i~
_25-] -25-]
_3p-] -30-|
-35- =35+
40— 40—
45 b -45-] M
-50-), ‘ . -} . ‘ . . ‘ . . ‘ . | "
2.398G 245G 2.4855G 30m 16 2G 3G 4G 5G 6G G 8G 9G 11G6 12G125G
Freq(MHz) Psum{dBrn) | Limit(dBm] | Margin(dB)  P1(dBm)
2297434 -4392 -26.02 -17.90 -43.92
2392148 -44.48 -16.02 -28.46 -44.48
2488076 -4414 -16.02 -28.12 -44.14
12488.746 -35.52 -26.02 -9.50 -35.52
International Certification Corp. Page No. : 40f5
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Icc CSE-TX Unwanted Emission Strength-DTS Result Appendix D
LE-125kbps_Nss1_1TX CSE-TX-
2480MHz_TnomVnom

15- — |[ = = [tme [~
20 20- | Pertt [~
-25- 25
-30-| -30
-35- -35+
-40- -40-
45— s 45 M
’SU_I I 1 1 1 20T 1 I 1 1 I 1 1 I 1 I I 1 1
247956 2482G  2484G 248556, 30M 16 26 36 46 56 66 6 86 96 106 116 1261256
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
2304505 43,68 -26.02 -17.66 -43.68
2392304 -44.57 -16.02 -28.55 -44.57
2483578 4370 1602 -27.68 43,70
12447482 -3540 -2602 938 -35.40
LE-125kbps_Nss1_1TX CSE-TX-
2480MHz_TnomVmin
15- [ = - [t [~ |
20 20- | Perel [~
-25- -25-
-20- 30+
-35- -35-
-40- -40-
45- e -45- M
'Sn_l I 1 1 1 =0T 1 I 1 1 I 1 1 I 1 I I 1 1
247956 2482G  2484G 2.4855G, 30M 16 26 36 46 56 66 76 86 96 106 16 1261256
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
2323361 4373 -26.02 17,71 43,73
3922 -44.54 -16.02 -28.52 -44.54
2483708 4381 -16.02 -21.79 4381
1247249 3531 2602 929 3531
LE-125kbps_Nss1_1TX CSE-TX-
2480MHz_TnomVmax
=59 1= - [ tmie [~ |
20 -20-] (EReaa i~
-25- 25+
-30- 30+
-35- -35-
-40- -40-
45- e -45- W
=50, | | \ =50, ! ! | | | ! | | | | | o
247956 2482G  2.484G 24855G, 30M 16 26 36 16 56 6G 76 86 96 106 16 1261256
Freq(MHz) Psum{dBrn) | Limit(dBm] | Margin(dB)  P1(dBm)
32357 4203 2602 1601 -42.03
302226 4449 -16.02 2847 -44.49
2483526 4377 -16.02 -21.75 4377
124962490 3512 2602 910 3512
International Certification Corp. Page No. 50f5
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icc Interference Prevention Function-DTSResult Appendix E
Summary
Mode Result ID Length ID Limit Function
2.4-2.4835GHz - -
BT-LE-(125kbps) Pass CD:DD:6C:DA:BD:17 48 bits Good
International Certification Corp. Page No. : 1of2
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icc Interference Prevention Function-DTSResult Appendix E
Result
Mode Result ID Length ID Limit Function
BT-LE-(125kbps) - -
2402MHz_TnomVnom Pass CD:DD:6C:DA:BD:17 48 bits Good
2402MHz_TnomVmin Pass CD:DD:6C:DA:BD:17 48 bits Good
2402MHz_TnomVmax Pass CD:DD:6C:DA:BD:17 48 bits Good
2440MHz_TnomVnom Pass CD:DD:6C:DA:BD:17 48 bits Good
2440MHz_TnomVmin Pass CD:DD:6C:DA:BD:17 48 bits Good
2440MHz_TnomVmax Pass CD:DD:6C:DA:BD:17 48 bits Good
2480MHz_TnomVnom Pass CD:DD:6C:DA:BD:17 48 bits Good
2480MHz_TnomVmin Pass CD:DD:6C:DA:BD:17 48 bits Good
2480MHz_TnomVmax Pass CD:DD:6C:DA:BD:17 48 bits Good
International Certification Corp. Page No. : 20f2




Icc CSE-RX Secondary Radiated Emissions-DTS Result Appendix F
Summary
Mode Result F-Start F-Stop RBW Freq Psum Psum Limit Limit Margin Loss P1 P1
(Hz) (Hz) (Hz) (MHz) | (dBm) | (W/IMHz) | (dBm) | (nWIMHz) | (dB) (dB) (dBm) | (NWIMHz)
24-2.4835GHz
BT-LE-(125kbps) Pass 16 1256 M| 10526312 | -6837 | 0.14555 | -46.99 | 19.99862 | -21.38 | 4.61 -68.37 | 0.14555
International Certification Corp. PageNo. : 1of5
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Icc CSE-RX Secondary Radiated Emissions-DTS Result Appendix F
Result
Mode Result F-Start F-Stop RBW Freq Psum Psum Limit Limit Margin Loss P1 P1
(Hz) (Hz) (Hz) (MHz) | (dBm) | ("WIMHz) | (dBm) | ("WIMHz) | (dB) (dB) (dBm) | (NWIMHz)
BT-LE-(125kbps) - - - - - . . . . . ; ; .
2402MHz_TnomVnom Pass 30M 16 100k 31.94 -8779 | 000166 | -5398 | 399945 | -3381 | 026 8779 | 000166
2402MHz_TnomVnom Pass 16 125G M| 4802187 | 7513 | 003069 | -46.99 | 19.99862 | -28.14 | 1.72 7513 | 003069
2402MHz_TnomVnom Pass 16 1256 M| 4803625 | -80.10 | 0.00977 | -4699 | 19.99862 | -33.11 172 -80.10 | 000977
2402MHz_TnomVmin Pass 30M 16 100k 31.94 8679 | 000209 | -5398 | 399945 | -3281 | 026 8679 | 000209
2402MHz_TnomVmin Pass 16 1256 M| 4805062 | -8050 | 0.00891 | -46.99 | 19.99862 | -3351 172 -8050 | 0.00891
2402MHz_TnomVmin Pass 16 125G M| 10526312 | -6948 | 0.11272 | -46.99 | 19.99862 | -2249 | 461 6948 | 011272
2402MHz_TnomVmax Pass 30M 16 100k | 32425 | -86.45 | 000226 | -53.98 | 399945 | -3247 | 026 -86.45 | 000226
2402MHz_TnomVmax Pass 16 125G M| 4803625 | -80.36 | 00092 | -4699 | 19.99862 | -3337 | 1.72 8036 | 0.0092
2402MHz_TnomVmax Pass 16 1256 IM | 12478437 | 7537 | 002904 | -4699 | 19.99862 | -28.38 | 567 7537 | 002904
2440MHz_TnomVnom Pass 30M 16 100k 31.94 8333 | 000465 | -5398 | 399945 | -2935 | 026 -83.33 | 0.00465
2440MHz_TnomVnom Pass 16 1256 M| 4879812 | 8110 | 000776 | -46.99 | 19.99862 | -34.11 172 -81.10 | 000776
2440MHz_TnomVnom Pass 16 125G M| 10524875 | 7018 | 009594 | -4699 | 19.99862 | -23.19 | 4,61 7018 | 009504
2440MHz_TnomVmin Pass 30M 16 100k | 32425 | -8362 | 000435 | -5398 | 399945 | -2964 | 026 -8362 | 000435
2440MHz_TnomVmin Pass 16 125G M| 4879812 | -8127 | 000746 | -4699 | 19.99862 | -3428 | 1.72 8127 | 000746
2440MHz_TnomVmin Pass 16 1256 M 12500 | -7546 | 002844 | -46.99 | 19.99862 | -2847 | 568 7546 | 002844
2440MHz_TnomVmax Pass 30M 16 100k 31.94 8545 | 000285 | -5398 | 399945 | -3147 | 026 8545 | 000285
2440MHz_TnomVmax Pass 16 125G M | 4879812 | -8156 | 000698 | -46.99 | 19.99862 | -3457 | 1.72 8156 | 0.00698
2440MHz_TnomVmax Pass 16 1256 M| 10524.875 | 7471 | 003381 | -46.99 | 19.99862 | -27.72 | 461 7471 | 003381
2480MHz_TnomVnom Pass 30M 16 100k | 771.565 | -8501 | 000316 | -5398 | 399945 | -31.03 | 073 8501 | 000316
2480MHz_TnomVnom Pass 16 1256 M| 4958875 | 7935 | 001161 | -46.99 | 19.99862 | -3236 | 1.73 7935 | 001161
2480MHz_TnomVnom Pass 16 125G M| 12497125 | 7550 | 002818 | -4699 | 19.99862 | -2851 | 568 7550 | 002818
2480MHz_TnomVmin Pass 30M 16 100k 31.94 -81.18 | 000762 | -53.98 | 399945 | -2720 | 026 -81.18 | 000762
2480MHz_TnomVmin Pass 16 125G M| 4958875 | -7868 | 001355 | -4699 | 19.99862 | -3169 | 1.73 7868 | 001355
2480MHz_TnomVmin Pass 16 1256 M| 10526312 | -6837 | 0.14555 | -46.99 | 19.99862 | -21.38 | 4.61 -68.37 | 0.14555
2480MHz_TnomVmax Pass 30M 16 100k | 32425 | -8210 | 000617 | -5398 | 399945 | 2812 | 026 8210 | 000617
2480MHz_TnomVmax Pass 16 1256 M| 4958875 | 7923 | 001194 | -4699 | 19.99862 | -3224 | 1.73 7923 | 001194
2480MHz_TnomVmax Pass 16 125G M| 10526312 | 7320 | 004786 | -4699 | 19.99862 | -2621 | 461 7320 | 004786
International Certification Corp. Page No. : 20of5
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Icc CSE-RX Secondary Radiated Emissions-DTS Result Appendix F
LE-125kbps_Nss1_1TX CSE-RX-
2402MHz_TnomVnom
[ [ Gmie [~ |

=19 Portl [
-55-] b =
60~
65~
20-
75-
8-
85~
90-
05~
-100-
-105-) 0 0 0 0 " " " " 0 0 0 0 i
30M 1G 2G 3G 4G 5G 6G 76 8G 9G 10G 11G 12G12.5G
Freq(MHz] Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
31.94 87.79 -53.98 -3381 -87.79
4802187 <1513 -46.99 -2814 -7513
4803625 -80.10 -46.99 -33.11 -80.10
LE-125kbps_Nss1_1TX CSE-RX-
2402MHz_TnomVmin
[ 1 tmie [ ]
=19 Portl [~
S5 ‘ ’
60~
65~
20-
75-
80-
85~
a0~
-BS-M
-100-} ! ! ! ! I I I I ! ! ! —
1G 2G 3G 4G 5G 6G 76 8G 9G 10G 11G 12G12.5G
Freq(MHz) Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
3194 -86.79 -53.98 -3281 -86.79
4805.062 -80.50 -46.99 -33.51 -80.50
10526.312 -69.48 -46.99 -2249 -69.48
LE-125kbps_Nss1_1TX CSE-RX-
2402MHz_TnomVmax
[ 451 ] Limit W ]
=19 Potl [~
-55- b -
60-
65~
70-
75-
80~
g5-
a0-
_gs_l )
-100-
-105-} ] ] ] ] . . . . ] ] ] —
30M 1G 2G 3G 4G 5G 6G G 8G 9G 10G 11G 12G12.5G
Freq(MHz] Psum(dBm) Limit{dBm) Margin(dB) P1(dBm)
32425 -86.45 -53.98 -3247 -86.45
4803625 -80.36 -46.99 -3337 -80.36
12473.437 -75.37 -46.99 -28.38 -75.37
International Certification Corp. Page No. : 30of5
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Icc CSE-RX Secondary Radiated Emissions-DTS Result Appendix F
LE-125kbps_Nss1_1TX CSE-RX-
2440MHz_TnomVnom
[ [ Gmie [~ |

=14 Portl [/
_55—— s J
60-
65~
70-
75-
80-
85-
90-
2L
-100-, 0 0 0 0 " " " " 0 0 0 0 i
30M 16 26 36 46 56 66 76 86 96 106 116 1261256
Freq(MHz] Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
3194 8333 5398 2935 6333
4879812 8110 -4699 3411 8110
10524875 -7018 -46.99 -2319 -7018
LE-125kbps_Nss1_1TX CSE-RX-
2440MHz_TnomVmin
[ 1 tmie [ ]
=19 Portl [~
_557— L J
60-
65-
70-
75-
80-
85-
_90-
-gs—u
-100-| ! ! ! ! L L L L ! ! ; —
30M 16 26 36 46 56 66 76 86 96 106 116 1261256
Freq(MHz) Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
32425 8362 5398 29564 8362
487912 8127 4699 -34.28 8127
12500 1546 -4699 -2847 7546
LE-125kbps_Nss1_1TX CSE-RX-
2440MHz_TnomVmax
[ 5 1 Limit W ]
<19 Portl [
S5 ) ’
60-
65-
70-
75-
_80-
_85-
_90-
_95-
-100-] I L L L L L L L L I I —
30M 16 26 36 46 56 66 76 86 96 106 116 1261256
Freq(MHz] Psum(dBm) Limit{dBm) Margin(dB) P1(dBm)
3194 8545 5308 3147 8545
487912 8156 4699 3457 -8L56
10524875 | 7471 4699 2172 T4TL
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iIcc CSE-RX Secondary Radiated Emissions-DTS Result

Appendix F

LE-125kbps_Nss1_1TX
2480MHz_TnomVnom

45

504
55+
-
55+
-
754

90!

95—

-100-) ! ' !
30M 16 26 36 4G 56 66 76 86 9G 106G 116

Freq(MHz] Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
771565 -85.01 -53.98 -31.03 -85.01
4958 875 -19.35 -46.99 -32.38 -79.35
12497125 -75.50 -46.99 -28.51 -75.50

-80-|
85|

CSE-RX-

[timit [~ |
Portl [~

' |
1261256

LE-125kbps_Nss1_1TX
2480MHz_TnomVmin

45

50
55
50
55
70-
754
80
85

90!
g5 |
-100-

-105-
30

i ! ! ! ! | | | | ! ' |
16 26 36 4G 56 66 76 86 9G 106G 116

Freq(MHz) Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
3194 -81.18 -53.98 -21.20 -8L18
4958 875 -78.68 -46.99 -3168 -78.68
10526312 -68.37 -46.99 -21.38 -68.37

CSE-RX-

[ tmit [~ |
Portl [~

! |
1261256

LE-125kbps_Nss1_1TX
2480MHz_TnomVmax

45—

s50-
554
50-
5-
-
754
-
54

90!
95|
-100-

! ' |
30M 16 26 36 46 56 66 76 86 9G 106 116

Freq(MHz] Psum(dBm) Limit{dBm) Margin(dB) P1(dBm)
32425 -82.10 -53.98 -2812 -8210
4958 875 -79.23 -46.99 -32.24 -79.23
10526312 -13.20 -46.99 -26.21 -713.20

CSE-RX-

1f Limit W |
Portl [~

' |
1261256
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icc Total Power-DTS Result Appendix A.1
Summary
Mode Power Power EIRP EIRP
(dBm) (mW) (dBm) (mW)
2.4-2.4835GHz -
BT-LE-(500kbps) 7.56 5.702 9.56 9.036
P1 = Port 1 output power; Power = Total power sum by P1;
Result
Mode Result | Gain | Power | Power | "o | EIRP | ERP | T | Pt
(dBi) | (dBm) | (mW) | (mW) | (dBm) | (mW) | (mW) | (dBm)
BT-LE-(500kbps) -
2402MHz_TnomVnom Pass 2 7.56 5.702 10 9.56 9.036 | 16.368 | 7.56
2402MHz_TnomVmin Pass 2 7.55 5.689 10 9.55 9.016 | 16.368 | 7.55
2402MHz_TnomVmax Pass 2 7.56 5.702 10 9.56 9.036 | 16.368 | 7.56
2440MHz_TnomVnom Pass 2 7.48 5.598 10 9.48 8.872 | 16.368 | 7.48
2440MHz_TnomVmin Pass 2 7.50 5.623 10 9.50 8913 | 16.368 | 7.50
2440MHz_TnomVmax Pass 2 7.51 5.636 10 9.51 8.933 | 16.368 | 7.51
2480MHz_TnomVnom Pass 2 7.23 5.284 10 9.23 8375 | 16.368 | 7.23
2480MHz_TnomVmin Pass 2 7.31 5.383 10 9.31 8531 | 16.368 | 7.31
2480MHz_TnomVmax Pass 2 7.30 5.370 10 9.30 8.511 | 16.368 | 7.30
P1 = Port 1 output power; Power = Total power sum by P1;
International Certification Corp. Page No. : 1of1
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icc Power Tolerance-DTS Result Appendix A.2
Summary
Mode Result Power Power | Declare | Declare | Tolerance | Limit+ Limit-
(dBm) (mW) (dBm) (mW) (%) (%) (%)
2.4-2.4835GHz - - - - - - -
BT-LE-(500kbps) Pass 7.56 5.702 7.78 6.00 -4.97 20 -80
Result
Mode Result Power Power | Declare | Declare | Tolerance | Limit+ Limit-
(dBm) (mW) (dBm) (mW) (%) (%) (%)
BT-LE-(500kbps) - - - - - - -
2402MHz_TnomVnom Pass 7.56 5.702 7.78 6.00 -4.97 20 -80
2402MHz_TnomVmin Pass 7.55 5.689 7.78 6.00 -5.19 20 -80
2402MHz_TnomVmax Pass 7.56 5.702 7.78 6.00 -4.97 20 -80
2440MHz_TnomVnom Pass 7.48 5.598 7.78 6.00 6.71 20 -80
2440MHz_TnomVmin Pass 7.50 5.623 7.78 6.00 -6.28 20 -80
2440MHz_TnomVmax Pass 7.51 5.636 7.78 6.00 -6.06 20 -80
2480MHz_TnomVnom Pass 7.23 5.284 7.78 6.00 -11.93 20 -80
2480MHz_TnomVmin Pass 7.31 5.383 7.78 6.00 -10.29 20 -80
2480MHz_TnomVmax Pass 7.30 5.370 7.78 6.00 -10.49 20 -80
International Certification Corp PageNo. : lof1l
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icc Frequency Tolerance-DTS Result Appendix B
Summary
Mode Result Ch Center ppm Limit Port Remark
(MHz) (Hz) (ppm)
2.4-2.4835GHz - - -
BT-LE-(500kbps) Pass 244G 2.439988G -5.123 50 1
International Certification Corp. Page No. : 1of2
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icc Frequency Tolerance-DTS Result Appendix B
Result
Mode Result Ch Center ppm Limit Port Remark
(MHz) (Hz) (ppm)

BT-LE-(500kbps) - - - - - - -
2402MHz_TnomVnom Pass | 2.402G 2.40199G -4.267 50 1 -
2402MHz_TnomVmin Pass | 2402G | 2.401989G -4.684 50 1 -
2402MHz_TnomVmax Pass | 2402G | 2.401988G -4.892 50 1 -
2440MHz_TnomVnom Pass 244G 2.439988G -4.918 50 1 -
2440MHz_TnomVmin Pass 244G 2.439988G -5.123 150 1 -
2440MHz_TnomVmax Pass 244G 2.439993G -3.074 150 1 -
2480MHz_TnomVnom Pass 248G 2.479989G -4.637 150 1 -
2480MHz_TnomVmin Pass 248G 2.479988G -4.839 150 1 -
2480MHz_TnomVmax Pass 248G 2.479988G -4.839 150 1 -

International Certification Corp. Page No. : 20f2
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icc Occupied Bandwidth-DTS Result Appendix C
Summary
Mode Max-OBW ITU-Code Min-OBW
(MHz) (MHz)
2.4-2.4835GHz -
BT-LE-(500kbps) 1.289 1M29D1D 1.277
Max-OBW = Maximum99% occupied bandwidth; Min-OBW = Minimum99% occupied bandwidth;
Result
Mode Result Limit P1-OBW
(MHz) (MHz)
BT-LE-(500kbps) -
2402MHz_TnomVnom Pass 26 1.277
2402MHz_TnomVmin Pass 26 1.279
2402MHz_TnomVmax Pass 26 1.279
2440MHz_TnomVnom Pass 26 1.282
2440MHz_TnomVmin Pass 26 1.284
2440MHz_TnomVmax Pass 26 1.284
2480MHz_TnomVnom Pass 26 1.289
2480MHz_TnomVmin Pass 26 1.289
2480MHz_TnomVmax Pass 26 1.289
P1-OBW = Port 1 99% occupied bandwidth;
International Certification Corp. Page No. : 1ofd
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icc Occupied Bandwidth-DTS Result Appendix C

LE-500kbps_Nss1_1TX OoBW
2402MHz_TnomVnom
(Kch Freq [ 1- 5 5 " perl [

2402GHz 5 : : [ '
Span 0-

5MHz -5-

RBW 10+

300kHz -15-]

VBW -20-]

300kHz -25-]

Sweep Time -30 -

500ms -35-1

Detector Type 40—

Peak 45—
) T s I ‘ I - I - I I ‘ .

23995G 246G 2.4005G 2401G 240156 24026 240256 2403G 240356 2404G  24045G

OBW(MHz) FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Port

1277 2401358G | 2402635G | 26 1
LE-500kbps_Nss1_1TX OBW
2402MHz_TnomVmin
(K Freq [ 107 5 5 |
2402GHz 5 : : | ’
Span 0-
5MHz -5-
RBW -10-
300kHz -15-]
VBW -20-
300kHz -25-]
Sweep Time -30-1
500ms -35-1
Detector Type 40—
Peak 45—
L o

| 1 | | o | (. | | | !
239956 24G 2.4005G 2401G 24015G 24026 240256 2403G 24035G 2404G 2.4045G

OBW(MHz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz)  Port

1.279 2401358G | 2402637G | 26 1
LE-500kbps_Nss1_1TX OBW
2402MHz_TnomVmax
(e req [ 1o ' : I pont [~ ]
2402GHz 5] : : | ’
Span 0-
SMHz -5
RBW -10-
300kHz -15-
VEW -20-
300kHz -25-
Sweep Time 30—
500ms -35-]
Detector Type -40-
Peak 45-]
) ) -So_l 1 I 1 : 1 1 1 : 1 1 I 1
23995G 246 2.4005G 24016 24015G 24026 24025G 24036 24035G 244G 2AD45G

OBW(MHz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Part
1.279 2401355G | 24026356 | 26 1
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icc Occupied Bandwidth-DTS Result Appendix C

LE-500kbps_Nss1_1TX OBW
2440MHz_TnomVnom
[[cnreq [ 107 : ' | [~ ]
’W‘ 5- : ! . )
an 0]

SSpMHZ -5

RBW -10-

[300kHz ] -15-

VBW -20-

300kHz -25-

Sweep Time -30 -

500ms -35-1

Detector Type 40—

Peak 45—

-30- ' | ] L | .’ | | | |
24375G 2438G 2.4385G 24396 2433856 244G 2.4405G 2.441G 2.4415G 2442G 2.4425G

OBW(MHz) FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Port

1.282 2430355G | 24406376 |26 1
LE-500kbps_Nss1_1TX OBW
2440MHz_TnomVmin
(K Freq [ 107 ; ; |
244GHz 5 : : | ’
Span 0-
5MHz -5-
RBW -10-
300kHz 15+
VBW -20-]
300kHz -25-]
Sweep Time -30-1
500ms -35-1
Detector Type 40—
Peak 45—
L di

! ! | ! - | |! 1 | | !
243756 2438G 2.4385G 2439G 243956 244G 244056 24416 244156 2442G 244256

OBW(MHz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz)  Port

1284 2439353G | 2440637G | 26 1
LE-500kbps_Nss1_1TX OBW
2440MHz_TnomVmax
(e req [ 1o 5 ; I pont [~ ]
244GHz 5] : : | ’
Span 0-
[smrz | =
RBW -10-
300kHz 15+
VBW -20-
300kHz -25-]
Sweep Time -30-!
500ms -35-]
Detector Type -40-

Peak 45-]

-So_l ] I ] ; 1 U 1 : 1 1 I 1
243756 2438G 2.4385G 24396 24395G 244G 244056 24416 244156 2442G 244256

OBW(MHz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Part
1.284 2439355G | 244064G | 26 1

International Certification Corp. Page No. : 3ofd
TEL : 886-3-271-8666
FAX : 886-3-318-0155



icc Occupied Bandwidth-DTS Result Appendix C

LE-500kbps_Nss1_1TX OBW
2480MHz_TnomVnom
Ch Freg 10+ : : Portl |
248GHz 5- : : | ’
Span 0-
5MHz =
RBW 10
300kHz i
VBW
300kHz =
Sweep Time =
500ms -30-
Detector Type -35-]
[peac 11| -s0-
24775G 24786 24785G 24796 24795G 248G 248056 2481G 248156 2482G  24825G
OBW(MHz) | FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Port
1.289 2470356 248064G |26 1
LE-500kbps_Nss1_1TX OBW
2480MHz_TnomVmin
Ch Freg L9 : : Portl [~
hasae ||| 5 : - ' '
Span 0]
SMHz -5
RBW -10-
300kHz 15+
VBW -20-]
300kHz -25-]
Sweep Time -30-1
500ms -35-1
Detector Type 40—
Peakc ||| 45
=50 1 | 1 : 1 | 1 : 1 | | 1
247756 24786 24785G 24796 24795G 248G 248056  2481G 248156 2482G  24825G
OBW(MHz) | FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Port
1.289 24793536 24806426 | 26 1
LE-500kbps_Nss1_1TX OBW
2480MHz_TnomVmax
Ch Freg 10+ ; ; Portl |
248GHz 5- : ' \ )
Span 0-
5MHz 5
REW 7o
300kHz e
VBW
300kHz <A
Sweep Time =54
500ms -30+
Detector Type -35-
Peak -40 -
-45_I 1 I 1 ' 1 1 1 ' 1 1 I 1
247156 2478G 247856 2479G  24795G 248G 24805G  2481G 248156 2482G  24825G
OBW(MHz) | FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Port
1.289 247935G  248064G |26 1
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Icc CSE-TX Unwanted Emission Strength-DTS Result Appendix D
Summary
Mode Result F-Start F-Stop RBW Freq Psum Psum Limit Limit Margin Loss P1 P1
(Hz) (Hz) (Hz) (MHz) | (dBm) | (uW/MHz) | (dBm) | (uW/MHz) | (dB) (dB) (dBm) | (uW/MHz)
24-2.4835GHz
BT-LE-(500kbps) Pass 30M | 2387G M 87746 | -21.71 169434 | -2602 | 250035 | -1.69 0.30 2171 | 169434
International Certification Corp. PageNo. : 1of5
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Icc CSE-TX Unwanted Emission Strength-DTS Result Appendix D
Result
Mode Result F-Start F-Stop RBW Freq Psum Psum Limit Limit Margin Loss P1 P1
(Hz) (Hz) (Hz) (MHz) | (dBm) | (UWIMHZ) | (dBm) | (UWIMHz) | (dB) (dB) (dBm) | (uUWIMHz)
BT-LE-(500kbps) - - - - - . . . . .
2402MHz_TnomVnom Pass 30M | 2387G M 32357 | -31.81 | 065917 | -2602 | 250035 | -5.79 0.26 3181 | 065917
2402MHz_TnomVnom Pass | 2387G | 24G M| 2399.948 | -31.80 | 066069 | -16.02 | 2500345 | -1578 | 147 -31.80 | 0.66069
2402MHz_TnomVnom Pass | 24835G | 24965G | 1M | 2494082 | -44.21 | 003793 | -16.02 | 2500345 | -2819 | 149 4421 | 003793
2402MHz_TnomVnom Pass | 2.4965G | 125G M| 12489996 | -3497 | 031842 | -26.02 | 250035 | -8.95 567 3497 | 031842
2402MHz_TnomVmin Pass 30M | 2387G M 32357 | -3153 | 070307 | -2602 | 250035 | -551 0.26 -3153 | 070307
2402MHz_TnomVmin Pass | 2387G | 24G M| 2399.974 | -3160 | 069183 | -16.02 | 2500345 | -1558 | 147 3160 | 069183
2402MHz_TnomVmin Pass | 24835G | 24965G | 1M | 2490078 | -44.20 | 003802 | -16.02 | 2500345 | -28.18 | 149 4420 | 0.03802
2402MHz_TnomVmin Pass | 24965G | 125G IM | 12488746 | -3537 | 02904 | 2602 | 250035 | -9.35 567 3537 | 02904
2402MHz_TnomVmax Pass 30M | 23876 M 32357 | -3143 | 071945 | -2602 | 250035 | -541 0.26 3143 | 071945
2402MHz_TnomVmax Pass | 2387G | 24G M| 2399.948 | -3241 | 057412 | -16.02 | 2500345 | -1639 | 147 241 | 057412
2402MHz_TnomVmax Pass | 2.4835G | 24965G | 1M | 2490.182 | -44.23 | 0.03776 | -16.02 | 2500345 | -28.21 149 4423 | 003776
2402MHz_TnomVmax Pass | 2.4965G | 125G M 12500 | -3541 | 028774 | -2602 | 250035 | -9.39 568 3541 | 028774
2440MHz_TnomVnom Pass 30M | 23876 M 32357 | -3201 | 062951 | -2602 | 250035 | -5.99 0.26 3201 | 062951
2440MHz_TnomVnom Pass | 2387G | 24G M| 2391966 | -4448 | 003565 | -16.02 | 2500345 | -2846 | 147 4448 | 003565
2440MHz_TnomVnom Pass | 2.4835G | 24965G | 1M | 2488.024 | -44.15 | 003846 | -16.02 | 2500345 | -28.43 | 149 4415 | 0.03846
2440MHz_TnomVnom Pass | 2.4965G | 125G M| 12496249 | -3522 | 030061 | -26.02 | 250035 | -9.20 568 3522 | 0.30061
2440MHz_TnomVmin Pass 30M | 23876 M 32357 | -3169 | 067764 | -2602 | 250035 | -5.67 0.26 3169 | 067764
2440MHz_TnomVmin Pass | 2387G | 24G M| 2391706 | -4457 | 003491 | -16.02 | 2500345 | -2855 | 147 4457 | 0.03491
2440MHz_TnomVmin Pass | 24835G | 24965G | 1M | 2487.868 | -44.15 | 003846 | -16.02 | 2500345 | 2813 | 149 4415 | 003846
2440MHz_TnomVmin Pass | 2.4965G | 125G M| 12496249 | -3517 | 030409 | -26.02 | 250035 | -9.15 568 -35.17 | 0.30409
2440MHz_TnomVmax Pass M | 23876 M 32357 | 3192 | 064269 | -2602 | 250035 | -5.90 0.26 3192 | 064269
2440MHz_TnomVmax Pass | 2387G | 24G M| 2392018 | -4458 | 003483 | -16.02 | 2500345 | -2856 | 1.47 4458 | 003483
2440MHz_TnomVmax Pass | 2.4835G | 24965G | 1M 248844 | 4422 | 003784 | -16.02 | 2500345 | 2820 | 149 4422 | 003784
2440MHz_TnomVmax Pass | 2.4965G | 125G M| 12496249 | -35.00 | 031623 | -26.02 | 250035 | -8.98 568 3500 | 0.31623
2480MHz_TnomVnom Pass 3OM | 23876 M 32357 | 3193 | 064121 | -2602 | 250035 | -591 0.26 3193 | 064121
2480MHz_TnomVnom Pass | 2387G | 24G M| 2392044 | -4462 | 003451 | -16.02 | 2500345 | -2860 | 1.47 4462 | 0.03451
2480MHz_TnomVnom Pass | 24835G | 24965G | 1M | 2483682 | -4391 | 004064 | -16.02 | 2500345 | -27.89 | 149 4391 | 0.04064
2480MHz_TnomVnom Pass | 2.4965G | 125G IM | 12487.496 | -3552 | 028054 | -26.02 | 250035 | -9.50 567 3552 | 0.28054
2480MHz_TnomVmin Pass 30M | 23876 M 32357 | -3260 | 054954 | -2602 | 250035 | -6.58 0.26 3260 | 0.54954
2480MHz_TnomVmin Pass | 2387G | 24G M| 2392018 | -44.51 00354 | -16.02 | 2500345 | -2849 | 147 -44.51 0.0354
2480MHz_TnomVmin Pass | 24835G | 24965G | 1M | 2483604 | 4383 | 00414 | -16.02 | 2500345 | -27.81 149 4383 | 00414
2480MHz_TnomVmin Pass | 2.4965G | 125G IM | 12494998 | -3528 | 029648 | -26.02 | 250035 | -9.26 568 -3528 | 0.29648
2480MHz_TnomVmax Pass M | 23876 M 87746 | 2771 | 169434 | -2602 | 250035 | -1.69 0.30 2171 | 169434
2480MHz_TnomVmax Pass | 2387G | 24G IM | 2387156 | -4464 | 003436 | -16.02 | 2500345 | -2862 | 146 4464 | 003436
2480MHz_TnomVmax Pass | 24835G | 24965G | 1M | 2483708 | -44.00 | 003981 | -16.02 | 2500345 | -27.98 | 149 4400 | 0.03981
2480MHz_TnomVmax Pass | 2.4965G | 125G IM | 12488746 | -3553 | 02799 | -26.02 | 250035 | -9.51 567 3553 | 02799
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Icc CSE-TX Unwanted Emission Strength-DTS Result Appendix D
LE-500kbps_Nss1_1TX CSE-TX-
2402MHz_TnomVnom

15+ 1 5 — [ [~V] |
20 20- | Pertt [~
-25- -25-]
-30- -30-|
-35- 35+
-40- -40-|
45~ 45+
-50 "1 I 1 1 -50 “1 1 I 1 1 I 1 1 I 1 I I ] 1
23986 246G 240256, 30M 16 26 3G 4G 56 66 76 86 96 106 116 1261256
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
2719356 -4381 -26.02 -17.89 -4381
7399.948 -3246 -16.02 -16.44 -3246
2490494 4420 -16.02 2818 -44.20
1491247 -3552 -26.02 -850 -35.52
LE-500kbps_Nss1_1TX CSE-TX-
2402MHz_TnomVmin
15— 1 15 = == [~] |
20~ 20| (EReta
-25- -25-]
20~ EE
-35- -35
-40- -40-|
45+ 45+
-50 "1 I 1 1 -50 ~1 1 I 1 1 I 1 1 I 1 I I ] 1
23986 246G 240256, 30M 16 26 3G 4G 56 66G 76 86 96 106 16 1261256
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
2338682 -4398 -26.02 -17.96 -43.98
7390974 -33.04 -16.02 1702 -33.04
2489662 4414 -16.02 2812 4414
12500 -35.09 -26.02 .07 -35.00
LE-500kbps_Nss1_1TX CSE-TX-
2402MHz_TnomVmax
=9 1= [ tmie [~ |
-20- -20-| (=
25+ 25+
20~ 30
-35- -35-]
-40- 40+
-45- -45-]
-50-, | v =50 ! ! | | | ! | | | | | o
2.398G 246 240256 30M 16 26 3G G 56 6G 76 8G 96 106 116 1261256
Freq(MHz) Psum(dBm)] Limit(dBm] Margin(dB) P1(dBm)
2336325 4292 -26.02 1791 4393
2399974 132 -16.02 -15.30 3132
2489792 4423 -16.02 2821 -44.23
12496249 3554 -26.02 952 3554
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Icc CSE-TX Unwanted Emission Strength-DTS Result Appendix D
LE-500kbps_Nss1_1TX CSE-TX-
2440MHz_TnomVnom

15- = [T = [tme [~
20- 204 | Potl [~
25— 25
E 30-
-35- -35+
-40- 40~
-45-m = —AS-M
'SU_H I 1 20T 1 I 1 1 I 1 1 I 1 I I 1 1
23986 245G 2.4855G 30M 1G 2G 3G 4G 5G 6G 7G 8G 9G 106G 116G 12G12.56G
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
2328075 4391 -26.02 -17.89 4301
2392174 -44,51 -16.02 -28.49 -44.51
2488154 -44.16 -16.02 -28.14 -44.16
12480006 -35.03 2602 92 3523
LE-500kbps_Nss1_1TX CSE-TX-
2440MHz_TnomVmin
15- [ - [t [~ |
20 20- | Perel [~
25— 25
-30- -30-
35— 35
-40- 40~
45 . 45+ M
'SG_H I 1 =0T 1 I 1 1 I 1 1 I 1 I I 1 1
2.398G 245G 2.4855G 30M 1G 2G 3G 4G 5G 6G 7G 8G 9G 10G 16 12G12.5G
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
2333968 4390 -26.02 -17.97 4399
2391.55 -44.59 -16.02 -28.57 -44.59
2487.79 -4417 -16.02 -28.15 -44.17
12500 -33.32 -26.02 -9.31 -33.23
LE-500kbps_Nss1_1TX CSE-TX-
2440MHz_TnomVmax
15~ — [ s . = [~ |
20 -20-] (EReaa i~
-25- -25-]
-30- -30-
35— 35
40— 40
45-= b -457W
-50-, | \ n ! ! | | | ! | | | | | o
23886 2456 248556 30M 16 26 36 46 56 66 76 86 96 106 16 1261256
Freq(MHz) Psum{dBrn) | Limit(dBm] | Margin(dB)  P1(dBm)
32.357 -39.38 -26.02 -13.36 -39.38
2391836 4462 -16.02 -28.60 4462
248792 -4419 -16.02 -28.17 -44.19
12484995 -3547 -26.02 -9.45 -35.47
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Icc CSE-TX Unwanted Emission Strength-DTS Result Appendix D
LE-500kbps_Nss1_1TX CSE-TX-
2480MHz_TnomVnom

15- — |[ = = [tme [~
-20- 20- | Pert [N
-25-| -25+
-30-| =30
-35- -35+
-40-| -40-|
45— g 45| M
-50 T 1 1 1 20T 1 I 1 1 I 1 1 I 1 I I 1 1
2.4795G 2482G  24B4G 24855G 30M 1G 2G 3G 4G 5G 6G 7G 8G 9G 106G 116G 12G12.56G
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
2358716 -43.28 -2602 -17.26 -43.28
239194 -44.53 -16.02 -28.51 -44.53
2483.552 -43.89 -16.02 -21.87 -43.89
12496.249 -35.28 -26.02 -9.26 -35.28
LE-500kbps_Nss1_1TX CSE-TX-
2480MHz_TnomVmin
15- [ = - [t [~ |
20- 204 | Pot1 [~
-25-| -25+
-30- -30-
-35- -35
-40-| -40-|
45— e -45-] M
-50 T 1 1 1 =0T 1 1 I 1 1 I 1 I I 1 1
24795G 2482G  2484G 24855G 30M 1G 2G 3G 4G 5G 6G 7G 8G 9G 10G 16 12G12.5G
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
2283.292 -43.93 -2602 -17.91 -43.93
2391.524 -44,54 -16.02 -28.52 -44.54
2483656 -4391 -16.02 -27.89 -43.91
12494998 -33.16 -26.02 -914 -33.16
LE-500kbps_Nss1_1TX CSE-TX-
2480MHz_TnomVmax
=59 1= - [ tmie [~ |
20 -20-] (EReaa i~
-25- -25-]
_3p-] -30-|
-35- =35+
-40-| -40 -
B TR M
50, . . . -} . ‘ . . ‘ . . ‘ . | | "
2.4795G 2482G  2.484G 248556 30m 16 2G 3G 4G 5G 6G G 8G 9G 10G 11G6 12G125G
Freq(MHz) Psum{dBrn) | Limit(dBm] | Margin(dB)  P1(dBm)
2318647 -43.77 -26.02 -17.75 -43.77
2392148 -44.53 -16.02 -28.51 -44.53
2483838 -43.99 -16.02 -27.97 -43.99
12482.494 -35.07 -26.02 -9.05 -35.07
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icc Interference Prevention Function-DTSResult Appendix E
Summary
Mode Result ID Length ID Limit Function
2.4-2.4835GHz - -
BT-LE-(500kbps) Pass CD:DD:6C:DA:BD:17 48 bits Good
International Certification Corp. Page No. : 1of2
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icc Interference Prevention Function-DTSResult Appendix E
Result
Mode Result ID Length ID Limit Function
BT-LE-(500kbps) - -
2402MHz_TnomVnom Pass CD:DD:6C:DA:BD:17 48 bits Good
2402MHz_TnomVmin Pass CD:DD:6C:DA:BD:17 48 bits Good
2402MHz_TnomVmax Pass CD:DD:6C:DA:BD:17 48 bits Good
2440MHz_TnomVnom Pass CD:DD:6C:DA:BD:17 48 bits Good
2440MHz_TnomVmin Pass CD:DD:6C:DA:BD:17 48 bits Good
2440MHz_TnomVmax Pass CD:DD:6C:DA:BD:17 48 bits Good
2480MHz_TnomVnom Pass CD:DD:6C:DA:BD:17 48 bits Good
2480MHz_TnomVmin Pass CD:DD:6C:DA:BD:17 48 bits Good
2480MHz_TnomVmax Pass CD:DD:6C:DA:BD:17 48 bits Good
International Certification Corp. Page No. : 20f2




Icc CSE-RX Secondary Radiated Emissions-DTS Result Appendix F
Summary
Mode Result F-Start F-Stop RBW Freq Psum Psum Limit Limit Margin Loss P1 P1
(Hz) (Hz) (Hz) (MHz) | (dBm) | (WIMHz) | (dBm) | (nWIMHz) | (dB) (dB) (dBm) | ("WIMHz)
24-2.4835GHz
BT-LE-(500kbps) Pass 30M 16 100k 397 6137 | 072046 | -5398 | 3.99945 | -7.39 0.27 6137 | 072046
International Certification Corp. PageNo. : 1of5
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Icc CSE-RX Secondary Radiated Emissions-DTS Result Appendix F
Result
Mode Result F-Start F-Stop RBW Freq Psum Psum Limit Limit Margin Loss P1 P1
(Hz) (Hz) (Hz) (MHz) | (dBm) | (nWIMHz) | (dBm) | (nWIMHz) | (dB) (dB) (dBm) | (NWIMHz)
BT-LE-(500kbps) - - - - - . . . . . ; ; .
2402MHz_TnomVnom Pass 30M 16 100k 397 -63.42 | 045499 | -5398 | 3.99945 | -9.44 0.27 6342 | 045499
2402MHz_TnomVnom Pass 16 125G M | 4805062 | -80.71 | 0.00849 | -46.99 | 19.99862 | -3372 | 1.72 -80.71 0.00849
2402MHz_TnomVnom Pass 16 1256 IM | 12489.937 | -7550 | 0.02818 | -46.99 | 19.99862 | -2851 | 567 7550 | 002818
2402MHz_TnomVmin Pass 30M 16 100k 31.94 6254 | 055719 | -5398 | 399945 | -8.56 0.26 6254 | 055719
2402MHz_TnomVmin Pass 16 1256 M | 4805062 | -80.70 | 0.00851 | -46.99 | 19.99862 | -33.71 172 -8070 | 0.00851
2402MHz_TnomVmin Pass 16 125G IM | 12479875 | -7540 | 0.02884 | -46.99 | 19.99862 | -2841 | 567 7540 | 002884
2402MHz_TnomVmax Pass 30M 16 100k 397 -63.42 | 045499 | -5398 | 3.99945 | -9.44 0.27 6342 | 045499
2402MHz_TnomVmax Pass 16 125G M | 4805062 | -80.60 | 0.00871 | -46.99 | 19.99862 | -33.61 172 8060 | 0.00871
2402MHz_TnomVmax Pass 16 1256 IM | 12489.937 | -7552 | 0.02805 | -46.99 | 19.99862 | -2853 | 567 7552 | 002805
2440MHz_TnomVnom Pass 30M 16 100k 397 6137 | 072046 | -5398 | 399945 | -7.39 0.27 6137 | 072946
2440MHz_TnomVnom Pass 16 1256 M | 4879812 | -8151 | 0.00706 | -46.99 | 19.99862 | -34.52 | 1.72 -81.51 0.00706
2440MHz_TnomVnom Pass 16 125G IM | 12495687 | -7560 | 0.02754 | -46.99 | 19.99862 | -2861 | 568 7560 | 002754
2440MHz_TnomVmin Pass 30M 16 100k | 32425 | -63.30 | 046774 | -5398 | 3.99%45 | -9.32 0.26 6330 | 046774
2440MHz_TnomVmin Pass 16 125G M| 4879812 | -8192 | 0.00643 | -46.99 | 19.99862 | -3493 | 1.72 8192 | 000643
2440MHz_TnomVmin Pass 16 1256 IM | 12498562 | -7525 | 0.02085 | -46.99 | 19.99862 | -28.26 | 568 7525 | 002985
2440MHz_TnomVmax Pass 30M 16 100k | 32425 | -6273 | 053333 | -5398 | 399945 | -8.75 0.26 6273 | 053333
2440MHz_TnomVmax Pass 16 125G M| 4879812 | -8134 | 000735 | -46.99 | 19.99862 | -34.35 | 1.72 8134 | 000735
2440MHz_TnomVmax Pass 16 1256 M 12500 | -7545 | 002851 | -46.99 | 19.99862 | -2846 | 568 7545 | 0.02851
2480MHz_TnomVnom Pass 30M 16 100k | 32425 | -6324 | 047424 | -5398 | 399945 | -9.26 0.26 6324 | 047424
2480MHz_TnomVnom Pass 16 1256 M | 4958875 | -7938 | 0.01153 | -46.99 | 19.99862 | -32.39 | 1.73 7938 | 001153
2480MHz_TnomVnom Pass 16 125G M| 10524875 | 7295 | 00507 | -46.99 | 19.99862 | -25.96 | 4.61 7295 0.0507
2480MHz_TnomVmin Pass 30M 16 100k 397 -6397 | 040087 | -5398 | 3.99945 | -9.99 0.27 6397 | 040087
2480MHz_TnomVmin Pass 16 125G M| 4958875 | 7879 | 0.01321 | -46.99 | 19.99862 | -31.80 | 1.73 7879 | 001321
2480MHz_TnomVmin Pass 16 1256 IM | 12498562 | -7545 | 0.02851 | -46.99 | 19.99862 | -2846 | 568 7545 | 0.02851
2480MHz_TnomVmax Pass 30M 16 100k | 32425 | -6296 | 050582 | -5398 | 399945 | -8.98 0.26 6296 | 050582
2480MHz_TnomVmax Pass 16 1256 M | 4958875 | 7975 | 0.01059 | -46.99 | 19.99862 | -32.76 | 1.73 7975 | 001059
2480MHz_TnomVmax Pass 16 125G M| 12497125 | 7525 | 0.02085 | -46.99 | 19.99862 | -28.26 | 568 7525 | 002985
International Certification Corp. Page No. : 20of5
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Icc CSE-RX Secondary Radiated Emissions-DTS Result Appendix F
LE-500kbps_Nss1_1TX CSE-RX-
2402MHz_TnomVnom
[ [ Gmie [~ |

=19 Portl [
-55-] b =
60~
65~
20-
75-
8-
85~
90-
05~
-IUU-M
-105-) 0 0 0 0 " " " " 0 0 0 0 i
30M 1G 2G 3G 4G 5G 6G 76 8G 9G 10G 11G 12G12.5G
Freq(MHz] Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
953825 9281 -53.98 -3383 9281
4803625 -80.04 -46.99 -32.05 -80.04
10526.312 -74.60 -46.99 -27.61 -74.60
LE-500kbps_Nss1_1TX CSE-RX-
2402MHz_TnomVmin
[ 1 tmie [ ]
=19 Portl [~
55- L =
60~
65~
20-
75-
80-
85~
90-
95+
-10&?
-105-, . . . . | | | | . . | C
30M 1G 2G 3G 4G 5G 6G 76 8G 9G 10G 11G 12G12.5G
Freq(MHz) Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
3194 -9392 -53.98 -39.94 -93.92
4803625 -80.95 -46.99 -33.96 -80.95
12500 -15.59 -46.99 -28.60 -75.59
LE-500kbps_Nss1_1TX CSE-RX-
2402MHz_TnomVmax
[ 451 [ Limit W
=19 Potl [~
S5 ——— \ J
60-
65~
70-
75-
80~
g5-
a0-
95~
-mofw
-105-} ! ! ! ! I I I I ! ! ! I
30M 1G 2G 3G 4G 5G 6G G 8G 9G 10G 11G 12G12.5G
Freq(MHz] Psum(dBm) Limit{dBm) Margin(dB) P1(dBm)
953.925 -93.01 -53.98 -39.03 -93.01
4803625 -80.82 -46.99 -33.83 -80.82
10526.312 -74.22 -46.99 -21.23 -74.22
International Certification Corp. Page No. : 30of5
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Icc CSE-RX Secondary Radiated Emissions-DTS Result Appendix F
LE-500kbps_Nss1_1TX CSE-RX-
2440MHz_TnomVnom
[ [ Gmie [~ |

=19 Portl [
-55-] b =
60~
65~
20-
75-
8-
85~
90-
05~
-1uu—w
-105-) 0 0 0 0 " " " " 0 0 0 0 i
30M 1G 2G 3G 4G 5G 6G 76 8G 9G 10G 11G 12G12.5G
Freq(MHz] Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
971.385 -94.58 -53.98 -40.60 -94.58
4879812 -81.65 -46.99 -34.66 -81.65
12492812 -75.22 -46.99 -28.23 -75.22
LE-500kbps_Nss1_1TX CSE-RX-
2440MHz_TnomVmin
[ 1 tmie [ ]
=19 Portl [~
55- L =
60~
65~
20-
75-
80-
85~
90-
95+
-IUOfM
-105-, . . . . | | | | . . | C
30M 1G 2G 3G 4G 5G 6G 76 8G 9G 10G 11G 12G12.5G
Freq(MHz) Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
953.925 -92.88 -53.98 -38.90 -92.88
4879812 -81.70 -46.99 -34T71 -81.70
10526.312 -7093 -46.99 -23.94 -7092
LE-500kbps_Nss1_1TX CSE-RX-
2440MHz_TnomVmax
[ 451 [ Limit W
=19 Potl [~
S5 ——— \ J
60-
65~
70-
75-
80~
g5-
a0-
95~
-mofw
-105-} ! ! ! ! I I I I ! ! ! I
30M 1G 2G 3G 4G 5G 6G G 8G 9G 10G 11G 12G12.5G
Freq(MHz] Psum(dBm) Limit{dBm) Margin(dB) P1(dBm)
3194 -94.45 -53.98 -40.47 -94.45
4879812 -80.68 -46.99 -33.69 -80.68
124885 -1571 -46.99 -2872 <7571
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Icc CSE-RX Secondary Radiated Emissions-DTS Result Appendix F
LE-500kbps_Nss1_1TX CSE-RX-
2480MHz_TnomVnom
[ [ Gmie [~ |

=19 Portl [
-55-] b =
60~
65~
20-
75-
8-
85~
90-
05~
-IUU-M
-105-) 0 0 0 0 " " " " 0 0 0 0 i
30M 1G 2G 3G 4G 5G 6G 76 8G 9G 10G 11G 12G12.5G
Freq(MHz] Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
31.94 93.30 -53.98 -39.32 -93.30
4958875 -19.50 -46.99 -32.51 -79.50
12475.562 -75.61 -46.99 -28.62 -75.61
LE-500kbps_Nss1_1TX CSE-RX-
2480MHz_TnomVmin
[ 1 tmie [ ]
=19 Portl [~
55- L =
60~
65~
20-
75-
80-
85~
90-
95+
-1007w
-105-, . . . . | | | | . . | C
30M 1G 2G 3G 4G 5G 6G 76 8G 9G 10G 11G 12G12.5G
Freq(MHz) Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
3194 -94.01 -53.98 -40.03 -94.01
4958875 -7912 -46.99 -3213 -79.12
12500 -15.24 -46.99 -28.25 -75.24
LE-500kbps_Nss1_1TX CSE-RX-
2480MHz_TnomVmax
[ 451 [ Limit W
=19 Potl [~
S5 ——— \ J
60-
65~
70-
75-
80~
g5-
a0-
95~
-mofw
-105-} ! ! ! ! I I I I ! ! ! I
30M 1G 2G 3G 4G 5G 6G G 8G 9G 10G 11G 12G12.5G
Freq(MHz] Psum(dBm) Limit{dBm) Margin(dB) P1(dBm)
953.925 -9412 -53.98 -40.14 -94.12
4958 875 -79.24 -46.99 -32.25 -79.24
10524875 -71.66 -46.99 -24.67 -71.66
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icc Total Power-DTS Result Appendix A.1
Summary
Mode Power Power EIRP EIRP
(dBm) (mW) (dBm) (mW)
2.4-2.4835GHz - - -
BT-LE(1Mbps) 7.68 5.861 9.68 9.290
P1 = Port 1 output power; Power = Total power sum by P1;
Result
Mode Result | Gain | Power | Power | "o | EIRP | ERP | T | Pt
(dBi) | (dBm) | (mW) | (mW) | (dBm) | (mW) | (mW) | (dBm)
BT-LE(1Mbps) -
2402MHz_TnomVnom Pass 2 7.67 5.848 10 9.67 9.268 | 16.368 | 7.67
2402MHz_TnomVmin Pass 2 7.68 5.861 10 9.68 9.290 | 16.368 | 7.68
2402MHz_TnomVmax Pass 2 7.68 5.861 10 9.68 9.290 | 16.368 | 7.68
2440MHz_TnomVnom Pass 2 7.61 5.768 10 9.61 9.141 | 16.368 | 7.61
2440MHz_TnomVmin Pass 2 7.63 5.794 10 9.63 9.183 | 16.368 | 7.63
2440MHz_TnomVmax Pass 2 7.66 5.834 10 9.66 9.247 | 16.368 | 7.66
2480MHz_TnomVnom Pass 2 7.35 5.433 10 9.35 8.610 | 16.368 | 7.35
2480MHz_TnomVmin Pass 2 7.41 5.508 10 9.41 8.730 | 16.368 | 7.41
2480MHz_TnomVmax Pass 2 7.41 5.508 10 9.41 8.730 | 16.368 | 7.41
P1 = Port 1 output power; Power = Total power sum by P1;
International Certification Corp. Page No. : 1of1
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icc Power Tolerance-DTS Result Appendix A.2
Summary
Mode Result Power Power | Declare | Declare | Tolerance | Limit+ Limit-
(dBm) (mW) (dBm) (mW) (%) (%) (%)
2.4-2.4835GHz - - - - - - -
BT-LE(1Mbps) Pass 7.68 5.861 7.78 6.00 -2.31 20 -80
Result
Mode Result Power Power | Declare | Declare | Tolerance | Limit+ Limit-
(dBm) (mW) (dBm) (mW) (%) (%) (%)
BT-LE(1Mbps) - - - - - - -
2402MHz_TnomVnom Pass 7.67 5.848 7.78 6.00 -2.53 20 -80
2402MHz_TnomVmin Pass 7.68 5.861 7.78 6.00 -2.31 20 -80
2402MHz_TnomVmax Pass 7.68 5.861 7.78 6.00 -2.31 20 -80
2440MHz_TnomVnom Pass 7.61 5.768 7.78 6.00 -3.87 20 -80
2440MHz_TnomVmin Pass 7.63 5.794 7.78 6.00 -3.43 20 -80
2440MHz_TnomVmax Pass 7.66 5.834 7.78 6.00 -2.76 20 -80
2480MHz_TnomVnom Pass 7.35 5.433 7.78 6.00 -9.46 20 -80
2480MHz_TnomVmin Pass 741 5.508 7.78 6.00 -8.20 20 -80
2480MHz_TnomVmax Pass 7.41 5.508 7.78 6.00 -8.20 20 -80
International Certification Corp PageNo. : lof1l
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icc Frequency Tolerance-DTS Result Appendix B
Summary
Mode Result Ch Center ppm Limit Port Remark
(MHz) (Hz) (ppm)
2.4-2.4835GHz - - - -
BT-LE(1Mbps) Pass 248G 2.47999559G -1.778 150 1
International Certification Corp. Page No. : 1of2
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icc Frequency Tolerance-DTS Result Appendix B
Result
Mode Result Ch Center ppm Limit Port Remark
(MHz) (Hz) (ppm)
BT-LE(1Mbps) - -
2402MHz_TnomVnom Pass | 2.402G |2.40199595G | -1.685 +50 1
2402MHz_TnomVmin Pass | 2402G |240199592G | -1.699 150 1
2402MHz_TnomVmax Pass | 2402G | 2.4019959G -1.707 150 1
2440MHz_TnomVnom Pass 244G 2.439996G -1.639 +50 1
2440MHz_TnomVmin Pass 244G | 2.43999595G -1.66 150 1
2440MHz_TnomVmax Pass 244G | 2.43999591G | -1.675 +50 1
2480MHz_TnomVnom Pass 248G 2.4799956G -1.775 +50 1
2480MHz_TnomVmin Pass 248G | 247999559G | -1.778 150 1
2480MHz_TnomVmax Pass 248G | 247999559G | -1.778 +50 1
International Certification Corp. Page No. : 20f2
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icc Occupied Bandwidth-DTS Result Appendix C
Summary
Mode Max-OBW ITU-Code Min-OBW
(MHz) (MHz)
2.4-2.4835GHz -
BT-LE(1Mbps) 1.294 1M29F1D 1.284
Max-OBW = Maximum99% occupied bandwidth; Min-OBW = Minimum99% occupied bandwidth;
Result
Mode Result Limit P1-OBW
(MHz) (MHz)
BT-LE(1Mbps) -
2402MHz_TnomVnom Pass 26 1.284
2402MHz_TnomVmin Pass 26 1.284
2402MHz_TnomVmax Pass 26 1.284
2440MHz_TnomVnom Pass 26 1.289
2440MHz_TnomVmin Pass 26 1.289
2440MHz_TnomVmax Pass 26 1.289
2480MHz_TnomVnom Pass 26 1.294
2480MHz_TnomVmin Pass 26 1.294
2480MHz_TnomVmax Pass 26 1.294
P1-OBW = Port 1 99% occupied bandwidth;
International Certification Corp. Page No. : 1ofd
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icc Occupied Bandwidth-DTS Result Appendix C
BT-LE(1Mbps) OBW
2402MHz_TnomVnom
(Kch Freq [ 104 5 ; |
2402GHz 5- : : | ’
Span 0-
5MHz 5-

RBW s
300kHz =
VBW
300kHz =
Sweep Time =
500ms -30-
Detector Type -35-]
[peac ] 40~
) sy . : : - . - : . : .
23095G 246G 240056 2401G 240156 24026 240256 2403G  24035G  2404G  24045G
OBW(MHz) FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Port
1284 2401355G | 240264G | 26 1
BT-LE(1Mbps) OBW
2402MHz_TnomVmin
(K Freq [ 107 5 5 |
2402GHz 5- : : | ’
Span 0-
SMHz 5-
RBW s
300kHz 5
VBW
300kHz =
Sweep Time 4
500ms -30+
Detector Type -35]
[Peac | 40~
) - -45- 1 | | o | [ | | | 1
239956 246 240056 2401G 240156 24026 240256 2403G 240356 2404G  24045G
OBW(MHz) | FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Port
1284 2401355G | 240264G | 26 1
BT-LE(1Mbps) OBW
2402MHz_TnomVmax
(e req [ 1o 5 5 I pont [~ ]
2402GHz 5 : : | ’
Span 0-
SMHz 5-
RBW s
300kHz =
VBW
300kHz <A
Sweep Time =54
500ms -30+
Detector Type -35-]
Peak -40 -
) ) -45_I 1 I 1 ; 1 1 1 ; 1 1 I 1
230995G 246 240056 2401G 240156 24026 240256 2403G 240356 2404G  24045G
OBW(MHz) | FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz)  Port
1.284 2401355G  240264G 26 1
International Certification Corp. Page No. : 20f4
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icc Occupied Bandwidth-DTS Result Appendix C

BT-LE(1Mbps) OBW
2440MHz_TnomVnom
(Kch Freq [ 1- 5 5 " perl [
244GHz 3 ' : L J
Span 0-
5MHz -5-
RBW -10-
300kHz -15-]
VBW -20-]
300kHz -25-]
Sweep Time -30 -
500ms -35-1

Detector Type 40—

Peak 45—

-30- ' | ] C | . | | | |
24375G 2438G 2.4385G 24396 2433856 244G 2.4405G 2.441G 2.4415G 2442G 2.4425G

OBW(MHz) FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Port

1.289 2430353G | 24406426 |26 1
BT-LE(1Mbps) OBW
2440MHz_TnomVmin
(K Freq [ 107 5 : |
244GHz 5 : : | ’
Span 0-
5MHz -5-
RBW -10-
300kHz 15+
VBW -20-]
300kHz -25-]
Sweep Time -30-1
500ms -35-1
Detector Type 40—
Peak 45—
L di

| ! | ! o | ! 1 | | !
243756 2.438G 243856 2439G 24395G 244G 2.4405G 2441G 244156 2442G 2.4425G

OBW(MHz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz)  Port

1.289 24303536 24406426 | 26 1
BT-LE(1Mbps) OBW
2440MHz_TnomVmax
(e req [ 104 5 5 [ pon1 [~
244GHz 5] : : | ’
Span 0-
SMHz -5
REW -10-]
300kHz -15-]
VBW -20-]
300kHz -25-]
Sweep Time -30-!
500ms -35-]
Detector Type -40-

Peak 45-]

-So_l ] I ] ; 1 U 1 : 1 1 I 1
243756 2438G 2.4385G 24396 24395G 244G 244056 24416 244156 2442G 244256

OBW(MHz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Part
1.289 2439353G | 24406426 | 26 1

International Certification Corp. Page No. : 3ofd
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icc Occupied Bandwidth-DTS Result Appendix C
BT-LE(1Mbps) OBW
2480MHz_TnomVnom
(Kch Freq [ 104 ; : |
248GHz 5- : : | ’
Span 0-

SMHz =
RBW 10~
300kHz .
VBW
300kHz =
Sweep Time =
500ms -30-
Detector Type -35-]
[peac 11| -s0-
) s : : . - . - ; . : .
24775G 24786 247856 24796 247956 2486G 248056 24816 248156 24826 248256
OBW(MHz) FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Port
1.204 247935G | 24806456 | 26 1
BT-LE(1Mbps) OBW
2480MHz_TnomVmin
[ Ch Freg [ 10+ | I | Portl W ]
248GHz 5- : : | ’
Span 0-
SMHz 5-
REW 174
300kHz .
VBW
300kHz =
Sweep Time 4
500ms -30+
Detector Type -35]
Peak -40-!
) - -45- 1 | 1 : 1 | o 1 | | 1
24775G 2478G 247856 24796 247956 2486G 248056 24816 248156 24826 248256
OBW(MHz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz)  Port
1.294 247935G | 24806456 | 26 1
BT-LE(1Mbps) OBW
2480MHz_TnomVmax
( Ch Freg [ 10 : | Portl W ]
248GHz 5 ! : | ’
Span 0-
5MHz 5
REW s
300kHz .
VBW
300kHz <A
Sweep Time =54
500ms -30+
Detector Type -35-
Peak -40 -
) ) -45_I 1 I 1 ) 1 1 1 ' 1 1 I 1
24775G 2478G 247856 24796 247956 2486G 248056 24816 248156 24826 248256
OBW(MHz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Part
1.294 247935G | 2480645G | 26 1
International Certification Corp. Page No. : 4ofd
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iIcc CSE-TX Unwanted Emission Strength-DTS Result Appendix D
Summary
Mode Result F-Start F-Stop RBW Freq Psum Psum Limit Limit Margin Loss P1 P1
(Hz) (Hz) (Hz) (MHz) (dBm) | (UW/MHz) | (dBm) | (uUWIMHz) | (dB) (dB) (dBm) | (UWIMHz)

2.4-2.4835GHz

BT-LE(1Mbps) Pass 2.4965G 12.5G6 ™ 12493748 | -34.71 0.33806 -26.02 2.50035 -8.69 5.68 -34.71 0.33806

International Certification Corp. PageNo. : 1of5
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iIcc CSE-TX Unwanted Emission Strength-DTS Result Appendix D
Result
Mode Result F-Start F-Stop RBW Freq Psum Psum Limit Limit Margin Loss P1 P1
(Hz) (Hz) (Hz) (MHz) | (dBm) | (uW/IMHz) | (dBm) | (UWIMHZ) | (dB) (dB) (dBm) | (uUWIMHz)
BT-LE(1Mbps) - - - - - . . . . .
2402MHz_TnomVnom Pass 30M | 2387G | 1M | 2330432 | -4340 | 004571 | -2602 | 250035 | -17.38 | 144 4340 | 0.04571
2402MHz_TnomVnom Pass | 2387G | 24G M| 2399.974 | -3185 | 065313 | -16.02 | 2500345 | -15.83 | 147 3185 | 065313
2402MHz_TnomVnom Pass | 24835G | 24965G | 1M | 248428 | -44.13 | 003864 | -16.02 | 2500345 | -28.11 | 149 4413 | 0.03864
2402MHz_TnomVnom Pass | 2.4965G | 125G M| 1249875 | -3476 | 03342 | 2602 | 250035 | -874 | 568 -3476 0.3342
2402MHz_TnomVmin Pass 30M | 2387G | 1M | 2315111 | 4373 | 004236 | -2602 | 250035 | -17.71 | 143 4373 | 0.04236
2402MHz_TnomVmin Pass | 2387G | 24G M| 2399.974 | -3190 | 064565 | -16.02 | 2500345 | -15.88 | 147 3190 | 0.64565
2402MHz_TnomVmin Pass | 24835G | 24965G | 1M | 2490234 | -44.20 | 003802 | -16.02 | 2500345 | -28.18 | 149 4420 | 0.03802
2402MHz_TnomVmin Pass | 24965G | 125G M| 1249875 | -3475 | 033497 | 2602 | 250035 | -873 | 568 3475 | 0.33497
2402MHz_TnomVmax Pass 30M | 2387G | 1M | 2372858 | -4360 | 004365 | -2602 | 250035 | -1758 | 1.46 4360 | 0.04365
2402MHz_TnomVmax Pass | 2387G | 24G M| 2399974 | -3190 | 064565 | -16.02 | 2500345 | -15.88 | 147 3190 | 0.64565
2402MHz_TnomVmax Pass | 2.4835G | 24965G | 1M | 2489792 | -44.16 | 003837 | -16.02 | 2500345 | -28.14 | 149 4416 | 0.03837
2402MHz_TnomVmax Pass | 2.4965G | 125G M 12500 | -3499 | 031696 | -2602 | 250035 | -897 | 568 -3499 | 0.31696
2440MHz_TnomVnom Pass 30M | 2387G | 1M | 2339.86 | -4391 | 004064 | -2602 | 250035 | -17.89 | 1.44 4391 | 0.04064
2440MHz_TnomVnom Pass | 2387G | 24G M| 2392018 | -4444 | 003507 | -16.02 | 2500345 | -2842 | 147 4444 | 003597
2440MHz_TnomVnom Pass | 2.4835G | 24965G | 1M | 2487.764 | -44.07 | 003917 | -16.02 | 2500345 | -28.05 | 149 4407 | 003917
2440MHz_TnomVnom Pass | 2.4965G | 125G IM | 12487.496 | -3485 | 032734 | 2602 | 250035 | -883 | 567 3485 | 032734
2440MHz_TnomVmin Pass 30M | 2387G | 1M | 2306862 | -4382 | 00415 | -2602 | 250035 | -17.80 | 143 43.82 0.0415
2440MHz_TnomVmin Pass | 2387G | 24G M| 2392148 | -4451 | 00354 | -16.02 | 2500345 | -2849 | 147 -44.51 0.0354
2440MHz_TnomVmin Pass | 24835G | 24965G | 1M | 2487.998 | -44.12 | 003873 | -16.02 | 2500345 | -28.10 | 149 4412 | 003873
2440MHz_TnomVmin Pass | 2.4965G | 125G M| 12494998 | -3521 | 03013 | -26.02 | 250035 | -9.19 | 568 -35.21 0.3013
2440MHz_TnomVmax Pass 30M | 2387G | 1M | 2322182 | -4383 | 00414 | -2602 | 250035 | -17.81 | 144 43.83 0.0414
2440MHz_TnomVmax Pass | 2387G | 24G M| 2391862 | -4460 | 003467 | -16.02 | 2500345 | -2858 | 1.47 4460 | 0.03467
2440MHz_TnomVmax Pass | 24835G | 24965G | 1M | 2488258 | -44.14 | 003855 | -16.02 | 2500345 | -28.12 | 149 4414 | 003855
2440MHz_TnomVmax Pass | 2.4965G | 125G IM | 12483744 | -3487 | 032584 | -26.02 | 250035 | -885 | 567 -34.87 | 0.32584
2480MHz_TnomVnom Pass 30M | 2387G | 1M | 2181941 | -4381 | 004159 | -2602 | 250035 | -17.79 | 1.38 4381 | 004159
2480MHz_TnomVnom Pass | 2387G | 24G M| 2391862 | -4457 | 003491 | -16.02 | 2500345 | -2855 | 1.47 4457 | 0.03491
2480MHz_TnomVnom Pass | 24835G | 24965G | 1M | 2483578 | -4390 | 004074 | -16.02 | 2500345 | -27.88 | 149 4390 | 0.04074
2480MHz_TnomVnom Pass | 2.4965G | 125G M| 12491247 | -3518 | 030339 | -26.02 | 250035 | -9.16 | 568 -35.18 | 0.30339
2480MHz_TnomVmin Pass 30M | 2387G | 1M | 2324539 | 4376 | 004207 | -2602 | 250035 | -17.74 | 144 4376 | 0.04207
2480MHz_TnomVmin Pass | 2387G | 24G M| 2399.766 | -4453 | 003524 | -16.02 | 2500345 | -2851 | 147 4453 | 0.03524
2480MHz_TnomVmin Pass | 24835G | 24965G | 1M | 2483526 | -4386 | 004111 | -16.02 | 2500345 | -27.84 | 149 4386 | 004111
2480MHz_TnomVmin Pass | 2.4965G | 125G IM | 12493748 | -3471 | 033806 | -26.02 | 250035 | -869 | 568 3471 | 0.33806
2480MHz_TnomVmax Pass 30M | 2387G | 1M | 2336325 | -4390 | 004074 | -2602 | 250035 | -17.88 | 1.44 4390 | 0.04074
2480MHz_TnomVmax Pass | 2387G | 24G IM | 2396256 | -4450 | 003548 | -16.02 | 2500345 | -2848 | 1.47 4450 | 0.03548
2480MHz_TnomVmax Pass | 24835G | 24965G | 1M | 2483604 | -4388 | 004093 | -16.02 | 2500345 | -27.86 | 149 4388 | 0.04093
2480MHz_TnomVmax Pass | 2.4965G | 125G M| 12479993 | -3507 | 031117 | 2602 | 250035 | -9.05 | 567 3507 | 031117
International Certification Corp. Page No. : 20of5
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iIcc CSE-TX Unwanted Emission Strength-DTS Result Appendix D
BT-LE(1Mbps) CSE-TX-
2402MHz_TnomVnom

15+ 1 5 — [ [~V] |
20 20- | Pertt [~
-25- -25-
-30- -30-
-35- -35+
-40- -40-
-45-] -45-
-50 T I 1 1 -50 " 1 I 1 1 I 1 1 I 1 I I 1 1
23986 24G 2.4025G 30M 1G 2G 3G 4G 5G 6G 7G 8G 9G 106G 116G 12G12.56G
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
2330432 4340 -26.02 -17.38 -43.40
2399974 -31.85 -16.02 -15.83 -31.85
248428 -44132 -16.02 -28.11 -44.13
1249875 3476 -2602 874 -34.76
BT-LE(1Mbps) CSE-TX-
2402MHz_TnomVmin
15— 1 15 = == [~] |
20 20- | Perel [~
-25- -25-
-30- -30-
-35- -35-
-40- -40-
-45-] -45-
-50 “ I 1 1 -50 T 1 I 1 1 I 1 1 I 1 I I 1 1
2.398G 24G 2.4025G 30M 1G 2G 3G 4G 5G 6G 7G 8G 9G 10G 16 12G12.5G
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
2315111 4373 -26.02 17,71 43,73
2399974 -31.90 -16.02 -15.88 -31.90
2490.234 -44.20 -16.02 -28.18 -44.20
12498.75 -34.75 -26.02 -872 -34.75
BT-LE(1Mbps) CSE-TX-
2402MHz_TnomVmax
=9 1= - [ tmie [~ |
20 -20-] (EReaa i~
-25- -25-]
-30- -30-
-35- -35-
-40-| -40-|
-45- -45-
-50-, | v =50 ! ! | | | ! | | | | | o
23986 246 240256 30M 16 26 36 16 56 6G 76 86 96 106 16 1261256
Freq(MHz) Psum{dBrn) | Limit(dBm] | Margin(dB)  P1(dBm)
2372858 -432.60 -26.02 -17.58 -43.60
2399974 -31.90 -16.02 -15.88 -31.90
2489792 -4416 -16.02 -28.14 -44.16
12500 -34.99 -26.02 -8.97 -34.99
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iIcc CSE-TX Unwanted Emission Strength-DTS Result Appendix D
BT-LE(1Mbps) CSE-TX-
2440MHz_TnomVnom

15- = [T = [tme [~
-20- 20- | Pert [N
-25- 25
-30-| -30-|
-35-| -35-]
-40-| -40-|
45-m - 45| M
23:%6 2‘4‘56 2.48‘55(3 BBIM 1IG Zb EIG -lIG Sb EIG TIG Bb QIG ldG 11‘G IZIG 1215(3
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
2339.86 -43.91 -2602 -17.89 -43.91
2392018 -44.44 -16.02 -28.42 -44.44
2487.764 -44.07 -16.02 -28.05 -44.07
12487 496 -34.85 -26.02 -Ba3 -34.85
BT-LE(1Mbps) CSE-TX-
2440MHz_TnomVmin
15- [ - [t [~ |
20- 204 | Pot1 [~
-25- 25
-30-| -30-|
-35- -35-|
-40-| -40-|
45-p - 45— M
23:5?‘36 2‘4‘56 2.48‘555 REIM 1|G Z‘G EIG 4IG Sb GIG TIG Bb QIG ldG ll‘G 12‘5 12155
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
2306862 -43.82 -2602 -17.80 -43.82
2392148 -44,51 -16.02 -28.49 -44.51
2487998 -4412 -16.02 -28.10 -44.12
12494998 -35.21 -26.02 -919 -35.21
BT-LE(1Mbps) CSE-TX-
2440MHz_TnomVmax
15~ — [ s . = [~ |
20- -20- | Portl [~
-25- -25-]
-30- -30-
-35- =35+
-40-| -40 -
45 L -45-] M
-50-,, | ' ) y ‘ y y ‘ y y ; y | | p—
2.398G 245G 2.4855G 30m 16 2G 3G 4G 5G 6G G 8G 9G 10G 11G6 12G125G
Freq(MHz) Psum(dBm)] Limit(dBm] Margin(dB) P1(dBm)
2322182 -4383 -26.02 -17.81 -43.83
2391362 -44.60 -16.02 -28.58 -44.60
2488.258 -4414 -16.02 -28.12 -44.14
12483.744 -34.87 -26.02 -8.85 -34.87
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iIcc CSE-TX Unwanted Emission Strength-DTS Result Appendix D
BT-LE(1Mbps) CSE-TX-
2480MHz_TnomVnom

15+ N E— 1= [ Limit W ]
20 20- | Pertt [~
-25- -25-
-30-| -30
-35- -35+
-40- -40-
= 7 M
-50 T 1 1 1 20T 1 I 1 1 I 1 1 I 1 I I 1 1
2.4795G 2482G  24B4G 24855G 30M 1G 2G 3G 4G 5G 6G 7G 8G 9G 106G 116G 12G12.56G
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
2181941 4381 -26.02 -17.79 4381
2391.862 -44.57 -16.02 -28.55 -44.57
2483578 -432.90 -16.02 -27.88 -43.90
12491247 -3518 -2602 916 -35.18
BT-LE(1Mbps) CSE-TX-
2480MHz_TnomVmin
15- [ = - [t [~ |
20- 204 | Pot1 [~
-25- 25
-30- -30-
-35- -35-
-40- -40-
45— M 45| M
-50 T 1 1 1 =0T 1 I 1 1 I 1 1 I 1 I I 1 1
24795G 2482G  2484G 24855G 30M 1G 2G 3G 4G 5G 6G 7G 8G 9G 10G 16 12G12.5G
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
2324539 4376 -26.02 17,74 -43.76
2399.766 -44.53 -16.02 -28.51 -44.53
2483526 -43.36 -16.02 -27.84 -43.86
12493.748 -34.71 -26.02 -8.69 -34.71
BT-LE(1Mbps) CSE-TX-
2480MHz_TnomVmax
=59 1= [ tmie [~ |
20 -20-] (EReaa i~
-25- -25-]
-30- -30-
-35- -35-
-40-| -40 -
-45- — -45- M
=50, | | \ =50 ! ! | | | ! | | | | | o
247956 2482G  2.484G 24855G, 30M 16 26 36 16 56 6G 76 86 96 06 16 1261256
Freq(MHz) Psum{dBrn) | Limit(dBm] | Margin(dB)  P1(dBm)
23236325 -432.90 -26.02 -17.88 -43.90
396,256 -44.50 -16.02 -28.48 -44.50
2483604 -43.88 -16.02 -27.86 -43.88
12479.993 -35.07 -26.02 -9.05 -35.07
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icc Interference Prevention Function-DTSResult Appendix E
Summary
Mode Result ID Length ID Limit Function
2.4-2.4835GHz - - - -
BT-LE(1Mbps) Pass CD:DD:6C:DA:BD:17 48 bits Good
International Certification Corp. Page No. : 1of2
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icc Interference Prevention Function-DTSResult Appendix E
Result
Mode Result ID Length ID Limit Function
BT-LE(1Mbps) - -
2402MHz_TnomVnom Pass CD:DD:6C:DA:BD:17 48 bits Good
2402MHz_TnomVmin Pass CD:DD:6C:DA:BD:17 48 bits Good
2402MHz_TnomVmax Pass CD:DD:6C:DA:BD:17 48 bits Good
2440MHz_TnomVnom Pass CD:DD:6C:DA:BD:17 48 bits Good
2440MHz_TnomVmin Pass CD:DD:6C:DA:BD:17 48 bits Good
2440MHz_TnomVmax Pass CD:DD:6C:DA:BD:17 48 bits Good
2480MHz_TnomVnom Pass CD:DD:6C:DA:BD:17 48 bits Good
2480MHz_TnomVmin Pass CD:DD:6C:DA:BD:17 48 bits Good
2480MHz_TnomVmax Pass CD:DD:6C:DA:BD:17 48 bits Good
International Certification Corp. Page No. : 20f2




Icc CSE-RX Secondary Radiated Emissions-DTS Result Appendix F
Summary
Mode Result F-Start F-Stop RBW Freq Psum Psum Limit Limit Margin Loss P1 P1
(Hz) (Hz) (Hz) (MHz) | (dBm) | (WIMHz) | (dBm) | ("WIMHz) | (dB) (dB) (dBm) | (NW/MHz)
24-2.4835GHz
BT-LE(1Mbps) Pass 16 1256 M| 10526312 | -67.98 | 015922 | -46.99 | 19.99862 | -2099 | 4.61 6798 | 015922
International Certification Corp. PageNo. : 1of5
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Icc CSE-RX Secondary Radiated Emissions-DTS Result Appendix F
Result
Mode Result F-Start F-Stop RBW Freq Psum Psum Limit Limit Margin Loss P1 P1
(Hz) (Hz) (Hz) (MHz) | (dBm) | ("WIMHz) | (dBm) | (nWIMHz) | (dB) | (dB) (dBm) | (NWIMHz)
BT-LE(1Mbps) - - - - - - . . . .
2402MHz_TnomVnom Pass 30M 16 100k 31.94 9161 | 000069 | -5398 | 3.99945 | -37.63 | 0.26 -9161 | 0.00069
2402MHz_TnomVnom Pass 16 125G M| 4805062 | -7939 | 001151 | -4699 | 1999862 | -3240 | 1.72 7939 | 001151
2402MHz_TnomVnom Pass 16 1256 M| 10526312 | -67.98 | 015922 | -46.99 | 19.99862 | -20.99 | 4.61 -67.98 | 0.15922
2402MHz_TnomVmin Pass 30M 16 100k | 953925 | -9299 | 00005 | -5398 | 399945 | -39.01 | 085 9299 | 0.0005
2402MHz_TnomVmin Pass 16 1256 M| 4802187 | 7434 | 003681 | -4699 | 1999862 | -27.35 | 1.72 7434 | 0.03681
2402MHz_TnomVmin Pass 16 125G M| 4805062 | -7924 | 001191 | -4699 | 1999862 | -3225 | 1.72 7924 | 001191
2402MHz_TnomVmax Pass 30M 16 100k 31.94 -9283 | 000052 | -5398 | 3.99945 | -3885 | 0.26 -92.83 | 0.00052
2402MHz_TnomVmax Pass 16 125G M| 4803625 | -7958 | 001102 | -4699 | 1999862 | -3259 | 1.72 7958 | 001102
2402MHz_TnomVmax Pass 16 1256 M| 10526312 | -7087 | 008185 | -46.99 | 19.99862 | -23.88 | 4.61 7087 | 0.08185
2440MHz_TnomVnom Pass 30M 16 100k 31.94 9221 00006 | -5398 | 399945 | -3823 | 026 9221 | 0.0006
2440MHz_TnomVnom Pass 16 1256 M| 4879812 | -7959 | 001099 | -4699 | 1999862 | -3260 | 1.72 7959 | 0.01099
2440MHz_TnomVnom Pass 16 125G M 12500 | -7429 | 003724 | 4699 | 19.99862 | -27.30 | 568 7429 | 003724
2440MHz_TnomVmin Pass 30M 16 100k 31.94 -9305 | 00005 | -5398 | 3.99945 | -39.07 | 0.26 -93.05 | 0.0005
2440MHz_TnomVmin Pass 16 125G M| 4879812 | -80.81 00083 | 4699 | 19.99862 | -33.82 | 172 8081 | 0.0083
2440MHz_TnomVmin Pass 16 1256 IM | 10524.875 | -7267 | 005408 | -46.99 | 19.99862 | -2568 | 4.61 7267 | 0.05408
2440MHz_TnomVmax Pass 30M 16 100k 31.94 9237 | 000058 | -5398 | 399945 | -3839 | 026 -92.37 | 0.00058
2440MHz_TnomVmax Pass 16 125G M | 4879812 | -80.04 | 000991 | -46.99 | 1999862 | -3305 | 1.72 -80.04 | 0.00991
2440MHz_TnomVmax Pass 16 1256 M| 10526312 | 7134 | 007345 | -46.99 | 19.99862 | -24.35 | 4.61 7134 | 007345
2480MHz_TnomVnom Pass 30M 16 100k 31.94 9214 | 000061 | -5398 | 399945 | -38.16 | 0.26 9214 | 0.00061
2480MHz_TnomVnom Pass 16 1256 M| 4958875 | -77.84 | 001644 | -4699 | 1999862 | -30.85 | 1.73 7784 | 001644
2480MHz_TnomVnom Pass 16 125G M| 10524875 | -69.06 | 012417 | -46.99 | 19.99862 | -2207 | 461 69.06 | 0.12417
2480MHz_TnomVmin Pass 30M 16 100k 31.94 -9223 | 00006 | -5398 | 3.99945 | -3825 | 026 9223 | 0.0006
2480MHz_TnomVmin Pass 16 125G M| 4958875 | -7855 | 001396 | -46.99 | 1999862 | -31.56 | 1.73 7855 | 0.01396
2480MHz_TnomVmin Pass 16 1256 IM | 10524.875 | -7367 | 004295 | -46.99 | 19.99862 | -2668 | 4.61 7367 | 0.04295
2480MHz_TnomVmax Pass 30M 16 100k 31.94 9243 | 000057 | -5398 | 399945 | -3845 | 026 9243 | 0.00057
2480MHz_TnomVmax Pass 16 1256 IM | 4958875 | -7828 | 001486 | -46.99 | 1999862 | -31.29 | 1.73 7828 | 0.01486
2480MHz_TnomVmax Pass 16 125G M| 10524875 | 7310 | 004898 | -46.99 | 19.99862 | -26.11 | 461 7310 | 0.04898
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CSE-RX Secondary Radiated Emissions-DTS Result Appendix F
BT-LE(1Mbps) CSE-RX-
2402MHz_TnomVnom
[ [ Gmie [~ |
=14 Portl [/
.55—— s J
60-
65~
70-
75-
80-
85-
90-
—QS—M
-100-, 0 0 0 0 " " " " 0 0 0 0 i
30M 16 26 36 46 56 66 76 86 96 106 116 1261256
Freq(MHz] Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
3194 -9161 5398 3763 9161
4805.062 -19.39 -4699 3240 -79.39
10526.312 -67.98 -46.99 -2099 -67.98
BT-LE(1Mbps) CSE-RX-
2402MHz_TnomVmin
[ 1 tmie [ ]
=19 Portl [~
.557— L J
60-
65-
70-
75-
50- W
-85-
_90-
-HS-M
-100-| ! ! ! ! L L L L ! ! ; —
16 26 36 46 56 66 76 86 96 106 116 1261256
Freq(MHz) Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
953925 -9299 5398 -39.01 9299
4802187 7434 4699 2735 7434
4805.062 19.24 -4699 3225 7924
BT-LE(1Mbps) CSE-RX-
2402MHz_TnomVmax
[ 5 1 Limit W ]
<19 Portl [
_55-
60-
65-
70-
75-
_80-
_85-
_90-
-gs—M
-100-] L L L L L L L L L I I —
30M 16 26 36 46 56 66 76 86 96 106 116 1261256
Freq(MHz] Psum(dBm) Limit{dBm) Margin(dB) P1(dBm)
3194 9283 5308 3885 9283
4803625 -79.58 4699 3259 -79.58
10526312 7087 4699 -2388 7057
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CSE-RX Secondary Radiated Emissions-DTS Result Appendix F
BT-LE(1Mbps) CSE-RX-
2440MHz_TnomVnom
[ [ Gmie [~ |
=14 Portl [/
_55—— s J
60~
65
704
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- W
-85-]
90
,as-w
-100-, 0 0 0 0 " " " " 0 0 0 0 i
30M 16 26 36 46 56 66 76 86 96 106 116 1261256
Freq(MHz] Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
3194 -92.21 -5398 -38.3 -92.21
4879812 19.59 -46.99 -32.60 -79.59
12500 -74.29 -46.99 -27.30 -74.29
BT-LE(1Mbps) CSE-RX-
2440MHz_TnomVmin
[ 1 tmie [ ]
=19 Portl [~
_557— L J
60
654
704
754
80
85
90
-gs—w
-100-| I I I I . . . . I I I —
16 26 36 46 56 66 76 86 96 106 116 1261256
Freq(MHz) Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
3194 -93.05 -5398 -39.07 -93.05
4879812 8081 -46.99 -3382 -B0.81
10524875 | 1267 -46.99 -25.68 7267
BT-LE(1Mbps) CSE-RX-
2440MHz_TnomVmax
[ 5 1 Limit W ]
<19 Portl [
55
60-
65-
70-
754
80
85+
90
-gs—w
-100-| I I I I . . . . I I I —
30M 16 26 36 46 56 66 76 86 96 106 116 1261256
Freq(MHz] Psum(dBm) Limit{dBm) Margin(dB) P1(dBm)
3104 9237 5398 -38.39 9237
4879812 -80.04 -45.99 -33.05 -80.04
10526312 | 7134 -46.99 -24.35 7134
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CSE-RX Secondary Radiated Emissions-DTS Result Appendix F
BT-LE(1Mbps) CSE-RX-
2480MHz_TnomVnom
[ [ Gmie [~ |
=14 Portl [/
.55—— s J
0
65—
20-
254
80
85—
a0
—QS—W
-100-, 0 0 0 0 " " " " 0 0 0 0 i
30M 1G 2G 3G 4G 56 6G 76 86 9G 106G 116 12612.5G
Freq(MHz] Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
3194 -92.14 -53.98 -38.16 -92.14
4958875 -17.84 -46.99 -30.85 -77.84
10524875 -69.06 -46.99 -22.07 -69.06
BT-LE(1Mbps) CSE-RX-
2480MHz_TnomVmin
[ 1 tmie [ ]
=19 Portl [~
.557— L J
-
&5
20-
254
i WWW
85—
a0
-BS—M
-100-| " " " " " " " " " " " " i
1G 2G 3G 4G 56 6G 76 86 9G 106G 116 12612.5G
Freq(MHz) Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
3194 -92.23 -53.98 -38.25 -92.23
4958875 -78.55 -46.99 -31.56 -78.55
10524875 -13.67 -46.99 -26.68 -13.687
BT-LE(1Mbps) CSE-RX-
2480MHz_TnomVmax
[ 451 ] Limit W ]
<19 Portl [
55
60-
65-
70-
254
80 W
-85
a0
-gs—w
-100-| . . . . " " " " . . . . .
30M 1G 2G 3G 4G 5G 6G 76 8G 9G 106G 116 12G12.5G
Freq(MHz] Psum(dBm) Limit{dBm) Margin(dB) P1(dBm)
3194 -9243 -53.98 -38.45 -9243
4958875 -78.28 -46.99 -31.29 -78.28
10524875 -13.10 -46.99 -26.11 -73.10
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icc Total Power-DTS Result Appendix A.1
Summary
Mode Power Power EIRP EIRP
(dBm) (mW) (dBm) (mW)
2.4-2.4835GHz -
BT-LE(2Mbps) 7.68 5.861 9.68 9.290
P1 = Port 1 output power; Power = Total power sum by P1;
Result
Mode Result | Gain | Power | Power | 'OV | ERP | ERP | T | Pt
(dBi) | (dBm) | (mW) | (mW) | (dBm) | (mW) | (mW) | (dBm)
BT-LE(2Mbps) -
2402MHz_TnomVnom Pass 2 7.68 5.861 10 9.68 9.290 | 16.368 | 7.68
2402MHz_TnomVmin Pass 2 7.68 5.861 10 9.68 9.290 | 16.368 | 7.68
2402MHz_TnomVmax Pass 2 7.67 5.848 10 9.67 9.268 | 16.368 | 7.67
2440MHz_TnomVnom Pass 2 7.58 5.728 10 9.58 9.078 | 16.368 | 7.58
2440MHz_TnomVmin Pass 2 7.57 5.715 10 9.57 9.057 | 16.368 | 7.57
2440MHz_TnomVmax Pass 2 7.58 5.728 10 9.58 9.078 | 16.368 | 7.58
2480MHz_TnomVnom Pass 2 7.42 5.521 10 9.42 8.750 | 16.368 | 7.42
2480MHz_TnomVmin Pass 2 7.41 5.508 10 9.41 8.730 | 16.368 | 7.41
2480MHz_TnomVmax Pass 2 7.41 5.508 10 9.41 8.730 | 16.368 | 7.41
P1 = Port 1 output power; Power = Total power sum by P1;
International Certification Corp. Page No. : 1of1




-

G

icc Power Tolerance-DTS Result Appendix A.2
Summary
Mode Result Power Power | Declare | Declare | Tolerance | Limit+ Limit-
(dBm) (mW) (dBm) (mW) (%) (%) (%)
2.4-2.4835GHz - - - - - - -
BT-LE(2Mbps) Pass 7.68 5.861 7.78 6.00 -2.31 20 -80
Result
Mode Result Power Power | Declare | Declare | Tolerance | Limit+ Limit-
(dBm) (mW) (dBm) (mW) (%) (%) (%)
BT-LE(2Mbps) - - - - - - -
2402MHz_TnomVnom Pass 7.68 5.861 7.78 6.00 -2.31 20 -80
2402MHz_TnomVmin Pass 7.68 5.861 7.78 6.00 -2.31 20 -80
2402MHz_TnomVmax Pass 7.67 5.848 7.78 6.00 -2.53 20 -80
2440MHz_TnomVnom Pass 7.58 5.728 7.78 6.00 -4.53 20 -80
2440MHz_TnomVmin Pass 7.57 5.715 7.78 6.00 -4.75 20 -80
2440MHz_TnomVmax Pass 7.58 5.728 7.78 6.00 -4.53 20 -80
2480MHz_TnomVnom Pass 7.42 5.521 7.78 6.00 -7.99 20 -80
2480MHz_TnomVmin Pass 741 5.508 7.78 6.00 -8.20 20 -80
2480MHz_TnomVmax Pass 7.41 5.508 7.78 6.00 -8.20 20 -80
International Certification Corp PageNo. : lof1l
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icc Frequency Tolerance-DTS Result Appendix B
Summary
Mode Result Ch Center ppm Limit Port Remark
(MHz) (Hz) (ppm)
2.4-2.4835GHz - - -
BT-LE(2Mbps) Pass 248G 2.47997G -12.097 150 1
International Certification Corp. Page No. : 1of2
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icc Frequency Tolerance-DTS Result Appendix B
Result
Mode Result Ch Center ppm Limit Port Remark
(MHz) (Hz) (ppm)

BT-LE(2Mbps) - - - - - -
2402MHz_TnomVnom Pass | 2402G | 2.401976G | -10.148 150 1 -
2402MHz_TnomVmin Pass | 2402G | 2.401981G -8.066 150 1 -
2402MHz_TnomVmax Pass | 2402G | 2.401979G -8.847 150 1 -
2440MHz_TnomVnom Pass 244G 2.439973G -11.27 150 1 -
2440MHz_TnomVmin Pass 244G 2.439974G | -10.502 150 1 -
2440MHz_TnomVmax Pass 244G 2.439976G -9.99 +50 1 -
2480MHz_TnomVnom Pass 248G 2.479976G -9.829 150 1 -
2480MHz_TnomVmin Pass 248G 2.47997G -12.097 150 1 -
2480MHz_TnomVmax Pass 248G 2479973G | -10.837 150 1 -
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icc Occupied Bandwidth-DTS Result Appendix C
Summary
Mode Max-OBW ITU-Code Min-OBW
(MHz) (MHz)
2.4-2.4835GHz -
BT-LE(2Mbps) 2174 2M17F1D 2.164
Max-OBW = Maximum99% occupied bandwidth; Min-OBW = Minimum99% occupied bandwidth;
Result
Mode Result Limit P1-OBW
(MHz) (MHz)
BT-LE(2Mbps) -
2402MHz_TnomVnom Pass 26 2.164
2402MHz_TnomVmin Pass 26 2.164
2402MHz_TnomVmax Pass 26 2.164
2440MHz_TnomVnom Pass 26 2.169
2440MHz_TnomVmin Pass 26 2.169
2440MHz_TnomVmax Pass 26 2.169
2480MHz_TnomVnom Pass 26 2174
2480MHz_TnomVmin Pass 26 2174
2480MHz_TnomVmax Pass 26 2174
P1-OBW = Port 1 99% occupied bandwidth;
International Certification Corp. Page No. : 1ofd
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icc Occupied Bandwidth-DTS Result Appendix C

BT-LE(1Mbps) OoBW
2402MHz_TnomVnom
(Kch Freq [ 1- : : " perl [
2402GHz 5 : : [ '
Span 0-
10MHz -5-
RBW 10+
300kHz -15-]
VBW -20-]
300kHz -25-]
Sweep Time -30 -
500ms -35-1
Detector Type 40—
Peak 45—
) T s I ‘ I b I o I I ‘ .
2397G 23986 2399G 246G 2.401G 24026 24036G 2404G 24056 2.406G 2407G

OBW(MHz) FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Port

2164 2400916G | 24030796 |26 1
BT-LE(1Mbps) OBW
2402MHz_TnomVmin
(K Freq [ 107 : : |
2402GHz 5 : : | ’
Span 0-
10MHz -5-
RBW -10-
300kHz 15+
VBW -20-]
300kHz -25-]
Sweep Time -30-1
500ms -35-1
Detector Type 40—
Peak 45—
L di

1 1 i 1 ‘i 1 n 1 1 !
2397G 2.398G 2.399G 246G 2.401G 2.402G 2403G 2.404G 2.405G 2406G 2407G

OBW(MHz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz)  Port

2164 24009166 | 24030796 | 26 1
BT-LE(1Mbps) OBW
2402MHz_TnomVmax
(e req [ 1o : ' I pont [~ ]
2402GHz 5] : : | ’
Span 0-
10MHz -5
RBW -10-
300kHz -15-
VEW -20-
300kHz -25-
Sweep Time -30-!
500ms -35-]
Detector Type -40-
Peak 45-]
) ) -SO_I 1 I 1 ! 1 1 1 : 1 1 I 1
23976 23986 2399G 246G 24016 24026 24036 24046 24056 24066 24076

OBW(MHz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Part
2164 2400916G | 24030796 | 26 1

International Certification Corp. Page No. : 20f4
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icc Occupied Bandwidth-DTS Result Appendix C

BT-LE(1Mbps) OoBW
2440MHz_TnomVnom
(Kch Freq [ 1- : : " perl [
244GHz 5 : : [ '
Span 0-
10MHz -5-
RBW 10+
300kHz -15-]
VBW -20-]
300kHz -25-]
Sweep Time -30 -
500ms -35-1
Detector Type 40—
Peak 45—
) T s I ‘ I b I o I I ‘ .
2435G 2.4366G 2431G 24386G 2.4396G 244G 24416 2.4426G 24436 2444G 2.4456G

OBW(MHz) FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Port

2169 24389116 24410796 |26 1
BT-LE(1Mbps) OBW
2440MHz_TnomVmin
(K Freq [ 107 : : |
244GHz 5 : : | ’
Span 0-
10MHz -5-
RBW -10-
300kHz 15+
VBW -20-]
300kHz -25-]
Sweep Time -30-1
500ms -35-1
Detector Type 40—
Peak 45—
L di

! ! i ! ‘1 ! 1 1 | 1
2.435G 2.436G 2437G 2438G 2.439G 244G 24416 2.442G 24436 2444G 2.445G

OBW(MHz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz)  Port

2169 2438911G | 24410796 | 26 1
BT-LE(1Mbps) OBW
2440MHz_TnomVmax
(e req [ 1o ' ' I pont [~ ]
244GHz 5] : : | ’
Span 0-
10MHz -5
RBW -10-
300kHz -15-
VEW -20-
300kHz -25-
Sweep Time -30-!
500ms -35-]
Detector Type -40-
Peak 45-]
) ) -SO_I 1 I 1 : 1 1 1 : 1 1 I 1
24356 24366 24376 24386 24396 244G 24416 24426 24436 24446 24456

OBW(MHz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Part
2169 2438011G | 24410796 | 26 1
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icc Occupied Bandwidth-DTS Result Appendix C

BT-LE(1Mbps) OoBW
2480MHz_TnomVnom
(Kch Freq [ 1- 5 : " perl [

248GHz 5 : : [ '
Span 0-

10MHz -5-

RBW 10+

300kHz -15-]

VBW -20-]

300kHz -25-]

Sweep Time -30 -

500ms -35-1

Detector Type 40—

Peak 45—
I | . ‘ . ] . | . . ‘ .

24756G 24766 24T1G 24786G 2.4796G 248G 24816G 24826G 24836 2484G 24856G

OBW(MHz) FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Port

2174 2478911G 24810846 |26 1
BT-LE(1Mbps) OBW
2480MHz_TnomVmin
[ ch Freq 1M 10- 5 ; 1 por1 [~ ]
248GHz 5 : : | ’
Span 0-
10MHz -5
RBW -10-
300kHz 15+
VBW -20-]
300kHz -25-]
Sweep Time -30-1
500ms -35-1
Detector Type 40—
Peak 45—
L di

1 ! | ! ‘1 B | | | |
2475G 2.4766G 24771G 2478G 2479G 248G 2481G 2482G 24836 2484G 2485G

OBW(MHz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz)  Port

2174 2478911G | 2481084G | 26 1
BT-LE(1Mbps) OBW
2480MHz_TnomVmax
(e req [ 1o 5 ; I pont [~ ]
248GHz 5] : : | ’
Span 0-
10MHz -5
RBW -10-
300kHz -15-
VEW -20-
300kHz -25-
Sweep Time -30-!
500ms -35-]
Detector Type -40-
Peak 45-]
) ) -SO_I 1 I 1 : 1 1 1 ; 1 1 I 1
24756 24766 24776 24786 24796 248G 24816 24826 24836 24846 24856

OBW(MHz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Part
2174 2478011G | 2481084G | 26 1
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Icc CSE-TX Unwanted Emission Strength-DTS Result Appendix D
Summary
Mode Result F-Start F-Stop RBW Freq Psum Psum Limit Limit Margin Loss P1 P1
(Hz) (Hz) (Hz) (MHz) | (dBm) | (uUWIMHz) | (dBm) | (uUWIMHz) | (dB) (dB) (dBm) | (uW/MHz)
24-2.4835GHz
BT-LE(2Mbps) Pass | 2387G | 24G M| 2399974 | -2284 | 51999 | -16.02 | 2500345 | -6.82 147 2284 | 5.19996
International Certification Corp. PageNo. : 1of5
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Icc CSE-TX Unwanted Emission Strength-DTS Result Appendix D
Result
Mode Result F-Start F-Stop RBW Freq Psum Psum Limit Limit Margin Loss P1 P1
(Hz) (Hz) (Hz) (MHz) | (dBm) | (UWIMHz) | (dBm) | (UWIMHZ) | (dB) (dB) (dBm) | (uW/MHz)
BT-LE(2Mbps) - - - - - . . . . .
2402MHz_TnomVnom Pass 30M | 2387G M 32357 | -3401 | 039719 | 2602 | 250035 | -7.99 | 026 -34.01 0.39719
2402MHz_TnomVnom Pass | 2387G | 24G M| 2399.974 | -2294 | 508159 | -16.02 | 2500345 | -6.92 147 2294 | 508159
2402MHz_TnomVnom Pass | 2.4835G | 24965G | 1M 248571 | 4421 | 003793 | -16.02 | 2500345 | 2819 | 149 -44.21 0.03793
2402MHz_TnomVnom Pass | 2.4965G | 125G M 12500 | -34.88 | 032509 | -2602 | 250035 | -8.86 | 568 -3488 | 032509
2402MHz_TnomVmin Pass 30M | 2387G M 42964 | -3420 | 038019 | -2602 | 250035 | -8.18 | 027 -3420 | 038019
2402MHz_TnomVmin Pass | 2387G | 24G M| 2399.974 | -2284 | 519996 | -16.02 | 2500345 | -6.82 147 2284 | 519996
2402MHz_TnomVmin Pass | 24835G | 24965G | 1M | 2490026 | -44.28 | 003733 | -16.02 | 2500345 | -28.26 | 149 4428 | 003733
2402MHz_TnomVmin Pass | 24965G | 125G IM | 12476242 | -3540 | 02884 | -2602 | 250035 | -9.38 | 567 -35.40 0.2884
2402MHz_TnomVmax Pass 30M | 23876 M 32357 | -3324 | 047424 | 2602 | 250035 | 722 | 026 -3324 | 047424
2402MHz_TnomVmax Pass | 2387G | 24G M| 2399974 | -2284 | 519996 | -16.02 | 2500345 | -6.82 147 2284 | 519996
2402MHz_TnomVmax Pass | 2.4835G | 24965G | 1M | 2488596 | -44.17 | 003828 | -16.02 | 2500345 | -28.15 | 149 4417 | 003828
2402MHz_TnomVmax Pass | 2.4965G | 125G IM | 12497.499 | -3548 | 028314 | -2602 | 250035 | -946 | 568 3548 | 028314
2440MHz_TnomVnom Pass 30M | 23876 M 32357 | -3469 | 033963 | 2602 | 250035 | -867 | 026 -3469 | 033963
2440MHz_TnomVnom Pass | 2387G | 24G M| 2391914 | 4462 | 003451 | -16.02 | 2500345 | -2860 | 147 4462 | 003451
2440MHz_TnomVnom Pass | 2.4835G | 24965G | 1M | 2487.842 | -44.23 | 003776 | -16.02 | 2500345 | -28.21 | 149 4423 | 003776
2440MHz_TnomVnom Pass | 2.4965G | 125G IM | 12494998 | -3550 | 028184 | -2602 | 250035 | -948 | 568 3550 | 028184
2440MHz_TnomVmin Pass 30M | 23876 M 32357 | -3350 | 044668 | 2602 | 250035 | 748 | 026 3350 | 044668
2440MHz_TnomVmin Pass | 2387G | 24G M| 2392122 | -4466 | 00342 | -1602 | 2500345 | -2864 | 147 -44.66 0.0342
2440MHz_TnomVmin Pass | 24835G | 24965G | 1M | 2487.868 | -44.20 | 003802 | -16.02 | 2500345 | -28.18 | 149 4420 | 003802
2440MHz_TnomVmin Pass | 2.4965G | 125G M| 12462487 | -3517 | 030409 | -2602 | 250035 | -9.15 | 566 3517 | 030409
2440MHz_TnomVmax Pass M | 23876 M 32357 | -3627 | 023605 | 2602 | 250035 | -10.25 | 026 3627 | 023605
2440MHz_TnomVmax Pass | 2387G | 24G M| 2387.988 | -4470 | 003388 | -16.02 | 2500345 | -2868 | 1.46 4470 | 003388
2440MHz_TnomVmax Pass | 24835G | 24965G | 1M | 2487.686 | -44.27 | 003741 | -16.02 | 2500345 | 2825 | 149 4427 | 003741
2440MHz_TnomVmax Pass | 2.4965G | 125G IM | 12487.49 | -3522 | 030061 | -2602 | 250035 | -9.20 | 567 3522 | 0.30061
2480MHz_TnomVnom Pass 3OM | 23876 M 32357 | -3324 | 047424 | 2602 | 250035 | 722 | 026 3324 | 047424
2480MHz_TnomVnom Pass | 2387G | 24G M| 2393396 | -4474 | 003357 | -16.02 | 2500345 | 2872 | 1.47 4474 | 003357
2480MHz_TnomVnom Pass | 24835G | 24965G | 1M | 2483578 | -4354 | 004426 | -16.02 | 2500345 | -27.52 | 149 4354 | 004426
2480MHz_TnomVnom Pass | 2.4965G | 125G M| 12492497 | -3525 | 029854 | -2602 | 250035 | -9.23 | 568 3525 | 029854
2480MHz_TnomVmin Pass 30M | 23876 M 32357 | -3324 | 047424 | 2602 | 250035 | 722 | 026 3324 | 047424
2480MHz_TnomVmin Pass | 2387G | 24G M| 2392408 | -4466 | 00342 | -16.02 | 2500345 | -2864 | 147 -44.66 0.0342
2480MHz_TnomVmin Pass | 24835G | 24965G | 1M | 2483552 | -4350 | 004467 | -16.02 | 2500345 | -27.48 | 149 4350 | 004467
2480MHz_TnomVmin Pass | 2.4965G | 125G M| 12482494 | -3506 | 031189 | -2602 | 250035 | -9.04 | 567 3506 | 031189
2480MHz_TnomVmax Pass M | 23876 M 32357 | -3325 | 047315 | 2602 | 250035 | 723 | 026 3325 | 047315
2480MHz_TnomVmax Pass | 2387G | 24G M| 2392252 | -4469 | 003396 | -16.02 | 2500345 | -2867 | 147 4469 | 003396
2480MHz_TnomVmax Pass | 24835G | 24965G | 1M | 2483552 | -43.36 | 004613 | -16.02 | 2500345 | -27.34 | 149 4336 | 004613
2480MHz_TnomVmax Pass | 2.4965G | 125G M| 12473741 | -3515 | 030549 | -2602 | 250035 | -913 | 567 3515 | 030549
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Icc CSE-TX Unwanted Emission Strength-DTS Result Appendix D
BT-LE(1Mbps) CSE-TX-
2402MHz_TnomVnom

15+ 1 5 — [ [~V] |
20 20- | Pertt [~
-25- -25-] ]
-30- -30-|
-35- =35
-40- 40|
45~ -45-]
-50 T 1 L 20T 1 I 1 1 I 1 1 I 1 I I 1 1
23966 246 24036 30M 16 26 3G 4G 56 66 76 86 96 106 116 1261256
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
3235 3401 -26.02 799 3401
7390974 2284 -16.02 692 224
248571 4421 -16.02 2819 442
12500 -34.88 -26.02 -8.86 -34.88
BT-LE(1Mbps) CSE-TX-
2402MHz_TnomVmin
15— 1 15 = == [~] |
20- 204 | Pot1 [~
-25- -25-] ]
20~ EE
-35- 351
-40- 40|
45+ -45-]
-50 “ 1 U =0T 1 I 1 1 I 1 1 I 1 I I 1 1
23966 246 24036 30M 16 26 3G 4G 56 66G 76 86 96 106 16 1261256
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
42964 -34.20 -26.02 -818 -34.20
7390974 2284 -16.02 682 2284
2490.026 4428 -16.02 -28.26 -44.28
1476242 3540 -26.02 EE -35.40
BT-LE(1Mbps) CSE-TX-
2402MHz_TnomVmax
15~ 1 5 . = [~ |
-20- -20-| (=
25+ 25+ ]
20~ 30
-35- 35
-40- 40
-45- -45-]
-50-, | ' n ! ! | | | ! | | | | | o
2.3966G 246 24036 30M 16 26 3G G 56 6G 76 8G 96 106 116 1261256
Freq(MHz) Psum{dBrn) | Limit(dBm] | Margin(dB)  P1(dBm)
32357 3224 -26.02 722 -233.24
2399974 -2284 -16.02 -682 -22.84
2488596 4417 -16.02 -2815 4417
12497499 3548 -26.02 -9.46 3548
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Icc CSE-TX Unwanted Emission Strength-DTS Result Appendix D
BT-LE(1Mbps) CSE-TX-
2440MHz_TnomVnom

-15-r — [ 5 . [ Lirnit W ]
20- 204 | Potl [~
-25-| -25+
-30-| -30
-35- -35-]
-40-| -40-
45 = 45
23:&6‘6 2‘4‘56 2.48‘75(3 : BEM 1IG Zb EIG -lIG Sb EIG ?IG Bb QIG ldG 11‘G IZIG 1215(3
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
32357 -34.69 -2602 -8.67 -34.69
2391914 -44.62 -16.02 -28.60 -44.62
2487842 -44.23 -16.02 -28.21 -44.23
12494998 -35.50 -26.02 -9.48 -35.50
BT-LE(1Mbps) CSE-TX-
2440MHz_TnomVmin
5 SRR T - [t [~ |
20 20- | Perel [~
-25- -25-]
-30-| -30-|
-35- -35-]
-40-| -40-
il T W
23:56‘6 2‘4‘55 2.48".'55 - REM 1IG Z‘G EIG 4IG Sb ﬁIG TIG Bb QIG ldG ll‘G 12|G 12155
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
32357 -33.50 -2602 -7.48 -33.50
2392122 -44.66 -16.02 -28.64 -44.66
2487868 -44.20 -16.02 -28.18 -44.20
12462 487 -3317 -26.02 -915 -33.17
BT-LE(1Mbps) CSE-TX-
2440MHz_TnomVmax
15~ — [ a5 . = [~ |
20 -20-] (EReaa i~
-25- -25-]
_3p-] -30-|
-35- =35+
-40-| -40 -
50—, | | i | ! | | ! | | | | ! | o
2.396G 245G 2.4875G 30m 16 2G 3G 4G 5G 6G G 8G 9G 10G 11G6 12G125G
Freq(MHz) Psum(dBm)] Limit(dBm] Margin(dB) P1(dBm)
32.357 -36.27 -26.02 -10.25 -36.27
2387938 -44.70 -16.02 -28.68 -44.70
2487686 -44.27 -16.02 -28.25 -44.27
12487 496 -35.22 -26.02 -9.20 -35.22
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Icc CSE-TX Unwanted Emission Strength-DTS Result Appendix D
BT-LE(1Mbps) CSE-TX-
2480MHz_TnomVnom

15+ — | - [ Limit W |
20 20- | Pertt [~
25— 25
E 30-
-35- =35
-40- 40
bl =~ W
'SU_I 1 I 1 1 " 1 I 1 1 I 1 1 I 1 I I 1 1
2.479G 24825G 2.485G 248756 30M 1G 2G 3G 4G 5G 6G 7G 8G 9G 106G 116G 12G12.56G
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
32357 -33.04 -26.02 722 3.4
239339 -44.74 -16.02 -28.72 -44.74
2483578 -43.54 -16.02 -271.52 -43.54
12402497 3535 2602 023 3535
BT-LE(1Mbps) CSE-TX-
2480MHz_TnomVmin
15- [ = - [t [~ |
20 20- | Perel [~
25— 25
-30-| -30-|
35— 35+
-40- 40
-45-] . S -45-] W
'Sn_l 1 I 1 1 T 1 I 1 1 I 1 1 I 1 I I 1 1
2479G 24825G 2.485G 248756 30M 1G 2G 3G 4G 5G 6G 7G 8G 9G 10G 16 12G12.5G
Freq(MHz) Psum(dBm) Limit(dBm) | Margin(dB)  P1(dBm)
32357 -33.04 -26.02 722 3.4
2392408 -44.66 -16.02 -28.64 -44.66
2483.552 -43.50 -16.02 -27.48 -43.50
12482494 -33.06 -26.02 -9.04 -33.06
BT-LE(1Mbps) CSE-TX-
2480MHz_TnomVmax
15~ 1 5 . = [~ |
20 -20-] (EReaa i~
-25- -25-]
-30- -30-
35— 35+
-40-| -40 -
= (- W
-0 | | \ n ! ! | | | ! | | | | | o
24706 248256 2485G 248756 WM 16 26 36 46 56 66 76 86 96 106 116 1261256
Freq(MHz) Psum(dBm)] Limit(dBm] Margin(dB) P1(dBm)
32.357 -33.25 -26.02 -1.23 -33.25
2302252 4460 -16.02 2867 4469
2483.552 -43.36 -16.02 -27.34 -43.36
12473.741 -3515 -26.02 -913 -35.15
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icc Interference Prevention Function-DTSResult Appendix E
Summary
Mode Result ID Length ID Limit Function
2.4-2.4835GHz - -
BT-LE(2Mbps) Pass CD:DD:6C:DA:BD:17 48 bits Good
International Certification Corp. Page No. : 1of2
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icc Interference Prevention Function-DTSResult Appendix E
Result
Mode Result ID Length ID Limit Function
BT-LE(2Mbps) - -
2402MHz_TnomVnom Pass CD:DD:6C:DA:BD:17 48 bits Good
2402MHz_TnomVmin Pass CD:DD:6C:DA:BD:17 48 bits Good
2402MHz_TnomVmax Pass CD:DD:6C:DA:BD:17 48 bits Good
2440MHz_TnomVnom Pass CD:DD:6C:DA:BD:17 48 bits Good
2440MHz_TnomVmin Pass CD:DD:6C:DA:BD:17 48 bits Good
2440MHz_TnomVmax Pass CD:DD:6C:DA:BD:17 48 bits Good
2480MHz_TnomVnom Pass CD:DD:6C:DA:BD:17 48 bits Good
2480MHz_TnomVmin Pass CD:DD:6C:DA:BD:17 48 bits Good
2480MHz_TnomVmax Pass CD:DD:6C:DA:BD:17 48 bits Good
International Certification Corp. Page No. : 20f2




Icc CSE-RX Secondary Radiated Emissions-DTS Result Appendix F
Summary
Mode Result F-Start F-Stop RBW Freq Psum Psum Limit Limit Margin | Loss P1 P1
(Hz) (Hz) (Hz) (MHz) | (dBm) | ("WIMHz) | (dBm) | ("WIMHz) | (dB) | (dB) | (dBm) | ("WIMHz)
24-2.4835GHz
BT-LE(2Mbps) Pass 16 1256 M| 10524875 | -6958 | 0.11015 | -46.99 | 1999862 | -2259 | 461 | -6958 | 0.11015
International Certification Corp. PageNo. : 1of5
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Icc CSE-RX Secondary Radiated Emissions-DTS Result Appendix F
Result
Mode Result F-Start F-Stop RBW Freq Psum Psum Limit Limit Margin Loss P1 P1
(Hz) (Hz) (Hz) (MHz) | (dBm) | (MWIMHz) | (dBm) | (\WIMHz) | (dB) (dB) (dBm) | (NWIMHz)
BT-LE(2Mbps) - - - - - . . . . . ; . .
2402MHz_TnomVnom Pass 30M 16 100k | 953925 | -92.11 000062 | -5398 | 399945 | -3813 | 085 -9211 | 0.00062
2402MHz_TnomVnom Pass 16 125G M| 4799312 | 7515 | 003055 | -46.99 | 19.99862 | -28.16 172 7515 | 003055
2402MHz_TnomVnom Pass 16 1256 M | 4805062 | -80.95 | 000804 | -46.99 | 19.99862 | -33.96 172 -8095 | 0.00804
2402MHz_TnomVmin Pass 30M 16 100k | 953925 | -92.06 | 000062 | -5398 | 399945 | -38.08 | 085 9206 | 000062
2402MHz_TnomVmin Pass 16 1256 M| 4799312 | 7508 | 003105 | -46.99 | 19.99862 | -28.09 172 7508 | 003105
2402MHz_TnomVmin Pass 16 125G M | 4805062 | -80.60 | 000871 | -46.99 | 19.99862 | -33.61 172 -8060 | 0.00871
2402MHz_TnomVmax Pass 30M 16 100k | 77302 | -9370 | 000043 | -5398 | 399945 | -3972 | 073 -9370 | 000043
2402MHz_TnomVmax Pass 16 125G M | 4803625 | -80.80 | 000832 | -46.99 | 19.99862 | -33.81 172 -80.80 | 000832
2402MHz_TnomVmax Pass 16 1256 M| 10524.875 | 7500 | 003162 | -46.99 | 19.99862 | -28.01 461 7500 | 003162
2440MHz_TnomVnom Pass 30M 16 100k 31.94 9377 | 000042 | -5398 | 399945 | -39.79 | 026 9377 | 000042
2440MHz_TnomVnom Pass 16 1256 M| 4879812 | -8161 00069 | -46.99 | 19.99862 | -34.62 172 -81.61 0.0069
2440MHz_TnomVnom Pass 16 125G IM | 12491375 | 7543 | 002864 | -46.99 | 19.99862 | -2844 | 568 7543 | 002864
2440MHz_TnomVmin Pass 30M 16 100k | 953925 | -91.97 | 000064 | -5398 | 399945 | -37.99 | 085 9197 | 000064
2440MHz_TnomVmin Pass 16 125G M | 4878375 | -8158 | 000695 | -46.99 | 19.99862 | -34.59 172 8158 | 0.00695
2440MHz_TnomVmin Pass 16 1256 M| 10524.875 | -6958 | 0.11015 | -46.99 | 19.99862 | 2259 | 4.61 6958 | 0.11015
2440MHz_TnomVmax Pass 30M 16 100k 31.94 9375 | 000042 | -5398 | 399945 | -39.77 | 026 9375 | 000042
2440MHz_TnomVmax Pass 16 125G M| 4879812 | -8130 | 000741 | -46.99 | 19.99862 | -34.31 172 8130 | 000741
2440MHz_TnomVmax Pass 16 1256 M| 10526312 | -70.32 00929 | -46.99 | 19.99862 | 2333 | 4.61 7032 | 0.0929
2480MHz_TnomVnom Pass 30M 16 100k | 953925 | -91.83 | 000066 | -5398 | 399945 | -37.85 | 085 -91.83 | 0.00066
2480MHz_TnomVnom Pass 16 1256 M| 4960.312 | -8046 | 000899 | -46.99 | 19.99862 | -33.47 173 -8046 | 0.00899
2480MHz_TnomVnom Pass 16 125G M 12500 | -7496 | 003192 | -4699 | 19.99862 | -2797 | 568 7496 | 003192
2480MHz_TnomVmin Pass 30M 16 100k | 953925 | -92.08 | 000062 | -53.98 | 399945 | -38.10 | 085 9208 | 000062
2480MHz_TnomVmin Pass 16 125G M| 4958875 | 7990 | 001023 | -46.99 | 19.99862 | -32.91 173 7990 | 001023
2480MHz_TnomVmin Pass 16 1256 M| 1249425 | 7531 | 002044 | -46.99 | 19.99862 | -2832 | 568 7531 | 002944
2480MHz_TnomVmax Pass 30M 16 100k | 953925 | -93.02 00005 | -5398 | 399945 | -39.04 | 0.85 9302 | 0.0005
2480MHz_TnomVmax Pass 16 1256 M| 4960312 | -80.75 | 0.00841 | -46.99 | 19.99862 | -33.76 173 8075 | 0.00841
2480MHz_TnomVmax Pass 16 125G M| 12492812 | 7548 | 002831 | -46.99 | 19.99862 | -2849 | 568 7548 | 0.02831
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CSE-RX Secondary Radiated Emissions-DTS Result Appendix F
BT-LE(1Mbps) CSE-RX-
2402MHz_TnomVnom
[ [ Gmie [~ |
=19 Portl [
-55-] b =
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20-
75-
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85~
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05~
-100-
-105-) 0 0 0 0 " " " " 0 0 0 0 i
30M 1G 2G 3G 4G 5G 6G 76 8G 9G 10G 11G 12G12.5G
Freq(MHz] Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
953825 9211 -53.98 -33.13 9211
4799312 <1515 -46.99 -2816 -7515
4805.062 -80.95 -46.99 -33.96 -80.95
BT-LE(1Mbps) CSE-RX-
2402MHz_TnomVmin
[ 1 tmie [ ]
=19 Portl [~
55- L =
60~
65~
20-
75-
80-
85~
90-
95+
-100-|
-105-, . . . . | | | | . . | C
30M 1G 2G 3G 4G 5G 6G 76 8G 9G 10G 11G 12G12.5G
Freq(MHz) Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
953.925 -92.06 -53.98 -38.08 -92.06
4799312 -75.08 -46.99 -28.09 -75.08
4805.062 -80.60 -46.99 -33.61 -80.60
BT-LE(1Mbps) CSE-RX-
2402MHz_TnomVmax
[ 451 [ Limit W
=19 Potl [~
S5 ——— \ J
60-
65~
70-
75-
80~
g5-
a0-
95~
-mofw
-105-} ! ! ! ! I I I I ! ! ! I
30M 1G 2G 3G 4G 5G 6G G 8G 9G 10G 11G 12G12.5G
Freq(MHz] Psum(dBm) Limit{dBm) Margin(dB) P1(dBm)
773.02 -93.70 -53.98 -39.72 -93.70
4803625 -80.80 -46.99 -3381 -80.80
10524875 -75.00 -46.99 -28.01 -75.00
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CSE-RX Secondary Radiated Emissions-DTS Result Appendix F
BT-LE(1Mbps) CSE-RX-
2440MHz_TnomVnom
[ [ Gmit [~ |
=19 Portl [
-55-] b =
60~
65~
20-
75-
8-
85~
90-
05~
-IUU-M
-105-) 0 0 0 0 " " " " 0 0 0 0 i
30M 1G 2G 3G 4G 5G 6G 76 8G 9G 10G 11G 12G12.5G
Freq(MHz] Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
31.94 9377 -53.98 -39.79 9377
4879812 -81.61 -46.99 -34.62 -81.61
12491.375 -75.43 -46.99 -28.44 -7543
BT-LE(1Mbps) CSE-RX-
2440MHz_TnomVmin
[ [ lmit [
=19 Portl [~
55- L =
60~
65~
20-
75-
80-
85~
90-
95+
-100-|
-105-, . . . . | | | | . . | C
30M 1G 2G 3G 4G 5G 6G 76 8G 9G 10G 11G 12G12.5G
Freq(MHz) Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
953.925 -9197 -53.98 -3799 -91.97
4878375 -81.58 -46.99 -34.59 -81.58
10524875 -69.58 -46.99 -22.59 -69.58
BT-LE(1Mbps) CSE-RX-
2440MHz_TnomVmax
[ 451 [ Limit W
=19 Potl [~
S5 ——— \ J
60-
65~
70-
75-
80~
g5-
a0-
95~
-mofw
-105-} ! ! ! ! I I I I ! ! ! I
30M 1G 2G 3G 4G 5G 6G G 8G 9G 10G 11G 12G12.5G
Freq(MHz] Psum(dBm) Limit{dBm) Margin(dB) P1(dBm)
3194 -93.75 -53.98 -39.77 -93.75
4879812 -81.30 -46.99 -34.31 -81.30
10526.312 -70.32 -46.99 -23.33 -7032
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CSE-RX Secondary Radiated Emissions-DTS Result Appendix F
BT-LE(1Mbps) CSE-RX-
2480MHz_TnomVnom
[ [ Gmie [~ |
=19 Portl [
-55-] b =
60~
65~
20-
75-
8-
85~
90-
05~
-100-
-105-) 0 0 0 0 " " " " 0 0 0 0 i
30M 1G 2G 3G 4G 5G 6G 76 8G 9G 10G 11G 12G12.5G
Freq(MHz] Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
953825 9183 -53.98 -37.85 9183
4960312 -80.46 -46.99 -3347 -8046
12500 -74.96 -46.99 -27.97 -74.96
BT-LE(1Mbps) CSE-RX-
2480MHz_TnomVmin
[ 1 tmie [ ]
=19 Portl [~
55- L =
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65~
20-
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80-
85~
90-
95+
-100-|
-105-, . . . . | | | | . . | C
30M 1G 2G 3G 4G 5G 6G 76 8G 9G 10G 11G 12G12.5G
Freq(MHz) Psum(dBm) Limit(dBm) Margin(dB) P1({dBm)
953.925 -92.08 -53.98 -3810 -92.08
4958875 -79.90 -46.99 -3291 -79.90
1249425 <1531 -46.99 -28.32 -75.31
BT-LE(1Mbps) CSE-RX-
2480MHz_TnomVmax
[ 451 [ Limit W
=19 Potl [~
S5 ——— \ J
60-
65~
70-
75-
80~
g5-
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-105-} ! ! ! ! I I I I ! ! ! I
30M 1G 2G 3G 4G 5G 6G G 8G 9G 10G 11G 12G12.5G
Freq(MHz] Psum(dBm) Limit{dBm) Margin(dB) P1(dBm)
953.925 -93.02 -53.98 -39.04 -93.02
4960312 -80.75 -46.99 -33.76 -80.75
12492812 -7548 -46.99 -2849 -7548
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NanoBlue

Embedded Internal Antenna

The evolution of technology has brought the need to communicate everywhere and at all times without
being confined to one space. Laird Technologies’ internal wireless device antennas feature wide
bandwidth to enhance the performance and application of portable wireless devices based on standards
such as 802.11 and Bluetooth®. The antennas are specifically designed to be embedded inside devices
for aesthetically pleasing integration with high durability.

FEATURES AND BENEFITS

= Versatile, easy-to-use for 2.4 to 2.5 GHz Bluetooth® = Has aground plane incorporated
and IEEE 802.11 devices into the resonator structure — no
= Designed for an easy connection to radio cards additional ground plane is required

= Uses patented PCB Microsphere technology to radiate efficiently

ELECTRICAL SPECIFICATIONS

Operating Frequency (MHz) 2.4-2.5GHz
VSWR — Max <2.5:1

Gain (dBi) 2

Nominal Impedance (Ohms) 50
Polarization Linear

MECHANICAL SPECIFICATIONS
Dimensions 47.75 mm (1.88in) x 12.7 mm (0.5 in.) x 0.81 mm (0.032 in.)
Weight 2g(0.071 0z.)

CONFIGURATION

PART NUMBER CABLE LENGTH CONNECTOR

MAF94045 100 mm, @ 1.13 mm IPEX MHF
MAF94102 100 mm, RG178 Flying Lead
EBL2400A1-10MHL4L 100 mm MHF4

ANTENNA PATTERNS

I Elevation Plane @ 2.45 _Z) ’: 7~ Elevation Plane @ 2.45
f/\'“ GHz phi=0 "'f\' | '. [ GHz phi =90

Americas: +1.847 839.6925 +RoHS
IAS-AmericasSales@lairdtech.com
Europe: +44.1628.858941 La!rd w.arran.ts to tr.u-:- or\g\na\ end leSEI' customer of its proc’ucts that its products are free. from defects |Tv material and workrr?anshlp. Suk.uect to. c?nf.imons and hm.\ta.twons
. Laird will, at its option, either repair or replace any part of its products that prove defective because of improper workmanship or materials. This limited warranty is in force
IAS-EUSales@lairdtech.com o o . ) h . _ o ) )
R . for the useful lifetime of the original end product into which the Laird product is installed. Useful lifetime of the original end product may vary but is not to exceed five (5)
Asia: IAS—AS|aSaIes@ lairdtech.com years from the original date of the end product purchase.

Middle East and Africa: +44.1628.858941 Any information furnished by Laird Inc. and its agents is believed to be accurate and reliable. All specifications are subject to change without notice. Responsibility for the use and application of
IAS—MEAUSaIes@Iairdtech.com Laird materials rests with the end user, since Laird and its agents cannot be aware of all potential uses. Laird makes no warranties as to the fitness,
. merchantability or suitability of any Laird materials or products for any specific or general uses. Laird shall not be liable for incidental or consequential damages of any kind. All Laird products
www.lairdtech.com . - . ; X i X
are sold pursuant to the Laird Terms and Conditions of sale in effect from time to time, a copy of which will be furnished upon request.

© Copyright 2018 Laird Inc. All Rights Reserved. Laird, Laird Technologies, the Laird Logo, and other marks are trademarks or registered trademarks of Laird Inc. or an affiliate company thereof.
Other product or service names may be the property of third parties. Nothing herein provides a license under any Laird or any third party intellectual property rights.

ANT-DS-NanoBlue 0318
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<. LSR

a Laird Business

2.4 GHz FlexPIFA Antenna, 100mm

Datasheet

2.4 GHz — 2.5 GHz FlexPIFA 2 dBi Antenna w/U.FL Cable, 100mm

ORDERING INFORMATION

Order Number Description
001-0014 2.4 GHz FlexPIFA Antenna w/U.FL Cable, 100mm
001-0022 2.4 GHz FlexPIFA Antenna w/MHF4L Cable, 100mm

KEY FEATURES

= Can be installed on
different non-
conductive surfaces and
thicknesses.

=  (Can be installed near
metals or the human
body.

Table 1 Orderable Part Numbers

Can be installed on flat
or curved surfaces.

Quick and easy
Installation

The information in this document is subject to change without notice.

330-0149-R3.1

Copyright © 2014-2016 LSR

Adhesive holds to
surface during humidity
exposure and hot/cold
cycles.

RoHS Compliant
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<. LSR

2.4 GHz FlexPIFA Antenna, 100mm

a Laird Rusiness Datasheet
SPECIFICATIONS
Specification Value
Peak Gain +2 dBi
Average Gain >-1.5 dBi
Impedance 50 ohms
Type Flexible Planar Inverted F Antenna (FlexPIFA)
Polarization Linear
VSWR <2.0:1, 2400 - 2480 MHz
Frequency 2400 — 2480 MHz
Weight 1.13g
Size 40.1mm x 11mm x 2.5mm
Antenna Color Clear Yellow
Adhesive 3M 100MP
Operating Temp -40°C to +85°C
U.FL: 2.5mm Max
Connector Height
MHF4L: 1.4mm Max
Table 2 Specifications
The information in this document is subject to change without notice.
330-0149-R3.1 Copyright © 2014-2016 LSR Page 2 of 30



r
‘v‘ LSR 2.4 GHz FlexPIFA Antenna, 100mm

a laird Business Datasheet

PHYSICAL DIMENSIONS (MM)

3M paper lper)

1D
0,152 -00smm

thot kel

3M 9450

|

, / /w/ v N
Without cdhesive

FOAM 1&.5x11X2.3

245

Yellow FPC W/ White text Soldered

40,12

\U\-’ Epdxy

Mo 2

—] | [———

15.9810.5

+5

i
100-d

Cable #1,13

Mini PCI Cornn E_j

Figure 1 Physical Dimensions

The information in this document is subject to change without notice.
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‘v‘ LSR 2.4 GHz FlexPIFA Antenna, 100mm

a laird Business Datasheet

TEST SETUP

Antenna measurements such as VSWR were measured with an Agilent E5071C Vector Network Analyzer.
Radiation patterns were measured with a CMT Planar 804/1 Vector Network Analyzer in a Howland Company
3100 Chamber equivalent. Phase Center is 9 inches above the Phi positioner.

Flat surface measurements were done with the antenna centered on a 1.5 mm thick plate of Polycarbonate.
Curved surface measurements were taken by placing the antenna on the inside and outside of different
diameter PVC tubing.

l-‘"'llq‘ W\

O
OO OFE
AR

Figure 2 Antenna Chamber

The information in this document is subject to change without notice.
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‘v‘ LSR 2.4 GHz FlexPIFA Antenna, 100mm

a laird Business Datasheet

FLAT SURFACE ANTENNA MEASUREMENTS

VSWR

E5071C Network Analyzer

1 Active ChjTrace 2 Response 3 Stimulus 4 Mkr/Analysis 5 Instr State Resize

@l 511 Log Mag 2.000dB/ Ref -10.00de [F1]
4,000

1 4000000 GHz -10.594 dB

2.
2.000 2.4800000 GHz -15.166 dB
2.5436157 GHz -17.915 dB
2.7686473 GHz -10.109 dB

2
3
=4
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Hold ExtRef 2015-12-30 17:57

Figure 3 Antenna VSWR measured on a 1.5 mm thick plate of Polycarbonate

The information in this document is subject to change without notice.
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r
‘v‘ LSR 2.4 GHz FlexPIFA Antenna, 100mm

a laird Business Datasheet

FLAT SURFACE ANTENNA RADIATION PERFORMANCE
FlexPIFA centered on a 1.5 mm thick plate of Polycarbonate

Antenna Measurement Set-Up:

Figure 4 Flat Surface Set-Up

The information in this document is subject to change without notice.
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‘v‘ LSR 2.4 GHz FlexPIFA Antenna, 100mm

a laird Business Datasheet

Gain - Horizontal Polarization at 2400.0 (MHz) Theta (deg) Gain - Total at 2400.0 (MHz) Theta (deg)
Gain - Vertical Polarization at 2400.0 (MHz) Theta (deg) 0
) 15
— 15 30
— 30 45
— & 60
—— 60 75
75 %
— 9% 105
105 120
—120 135
—13 150
—— 150 165
—— 165
0
0
270 270 270
Gain Summary (dBi) at2400.0 (MHz) ~ min: -28.3(dBi)  max +1.4 (dBj)  avg: -5.5 (dBi) Gain Summary (dBi) at 2400.0 (MHz) ~ min: -25.9 (dBi)  max -2.7 (dBi)  avg: -8.0 (dBi) Gain Summary (dBi) at2400.0 (MHz) ~ min: -13.3 (dBi) ~ max +1.9 (dBj)  avg: -1.6 (dBi)

Figure 5 Vertical, Horizontal, and Total Gain Patterns

The information in this document is subject to change without notice.

330-0149-R3.1 Copyright © 2014-2016 LSR Page 7 of 30



r
‘v‘ LSR 2.4 GHz FlexPIFA Antenna, 100mm

a laird Business Datasheet

3D Plots at 2400 MHz:

30 Radiation Pattern - Total at 2400 0 (MHz) Gain (dB) - Total
R - Venc: a2 ) Gan (d8)) - Veracal Polanzaton 30

Gain (dBi) - Horizoreal Polarization

o

Figure 6 Vertical, Horizontal, and Total Gain Plots

The information in this document is subject to change without notice.
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‘v‘ LSR 2.4 GHz FlexPIFA Antenna, 100mm

a laird Business Datasheet

Gain - Vertical Polarization at 2440.0 (MHz) Theta (deg)
0 Gain - Horizontal Polarization at 2440.0 (MHz) Theta (deg)
10 — 15

Gain - Total at 2440.0 (MHz) Theta (deg)

90

270 270 270

Gain Summary (dBi) at2440.0 (MHz) ~ min: 22,5 (dBi) ~ max +1.3 (dBi) avg: -5.1 (dBi) Gain Summary (dBi) at2440.0 (MHz) ~ min: -20.9 (dBi)  max -2.8 (dBi) avg: -8.0 (dBi) Gain Summary (dBi) at2440.0 (MHz) ~ min: -12.1 (dBi)  max +1.9 (dBi)  avg: -1.5 (dBi)

Figure 7 Vertical, Horizontal, and Total Gain Patterns

The information in this document is subject to change without notice.
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‘v‘ LSR 2.4 GHz FlexPIFA Antenna, 100mm

a laird Business Datasheet

3D Plots at 2440 MHz:

30 Radation Pattern . Total at 2440 0 (MH2) Gain (9B) - Total

30 - at Gain (Bi) - Verbcal Polarization 30 Radianon Pattem - Honzontal Polanzation at 2440 0 (MHz) Gain {dB) - Honizontat Polanzation

d
-5

Figure 8 Vertical, Horizontal, and Total Gain Plots

The information in this document is subject to change without notice.
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‘v‘ LSR 2.4 GHz FlexPIFA Antenna, 100mm

a laird Business Datasheet

Gain - Total at 2480.0 (MHz) Theta (deg)

Gain - Vertical Polarization at 2480.0 (MHz) Theta (deg) Gain - Horizontal Polarization at 2480.0 (MHz) Theta (deg)

0
15 10

30
45
60

270 270 270

Gain Summary (dBi) at2480.0 (MHz) ~ min: -20.8 (dBi)  max: +1.8 (dBi) ~ avg: -4.8 (dBi) Gain Summary (dBi) at 2480.0 (MHz)  min: -28.5 (dBi)  max: -2.4 (dBi)  avg: 7.8 (dBi) Gain Summary (dBi) at2480.0 (MHz)  min: -13.1 (dBi) ~ max +2.5(dBi)  avg: -1.1 (dBi)

Figure 9 Vertical, Horizontal, and Total Gain Patterns

The information in this document is subject to change without notice.
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‘v‘ LSR 2.4 GHz FlexPIFA Antenna, 100mm

a laird Business Datasheet

3D Plots at 2480 MHz:

30 Radiation Pattem - Vertical Polanzabon at 2450 0 (MHz)

3D Radiaton Pattem - Total at 24800 (MHz) Gain (dBi) - Total
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Figure 10 Vertical, Horizontal, and Total Gain Plots

The information in this document is subject to change without notice.
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a Laird Business

2.4 GHz FlexPIFA Antenna, 100mm
Datasheet

CURVED SURFACE ANTENNA RADIATION PERFORMANCE

Flex PIFA inside 51 mm Inner Diameter PVC tube.

Antenna Measurement Set-Up:

Figure 11 Concave Curve Set-Up

The information in this document is subject to change without notice.
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‘v‘ LSR 2.4 GHz FlexPIFA Antenna, 100mm

a laird Business Datasheet

Gain - Vertical Polarization at 2440.0 (MHz) Theta (deg) Gain - Horizontal Polarization at 2440.0 (MHz) Theta (deg) Gain - Total at 2440.0 (M) Theta (deg)
0
0 0
— 15 — — 15
3 30
— 3
— s
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—— 60
60 — 60
75 75
75
— 90 % —
105 %0
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— 120 s — 120
— 1 135
- ——— 150 15
- 165 — s
0 0 4
270 270 270
Gain Summary (dBi) at2440.0 (MHz)  min: -36.9 (dB)  max +2.3(dB)  avg: -5.4 (dBi) Gain Summary (dBi) at2440.0 (MHz)  min: -26.3 (dBi)  max -2.5 (dBi) avg: 7.7 (dBi) Gain Summary (dBi) at2440.0 (MHz)  min: -11.9 (dB)  max +3.1(dB)  avg: 1.0 (dBi)

Figure 12 Vertical, Horizontal, and Total Gain Patterns

The information in this document is subject to change without notice.
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a laird Business Datasheet

3D Plots at 2440 MHz:
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Figure 13 Vertical, Horizontal, and Total Gain Plots

The information in this document is subject to change without notice.
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a laird Business Datasheet

Flex PIFA outside 60 mm Outer Diameter PVC tube.

Antenna Measurement Set-Up:

Figure 14 Convex Curve Set-Up

The information in this document is subject to change without notice.
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‘v‘ LSR 2.4 GHz FlexPIFA Antenna, 100mm

a laird Business Datasheet

Gain - Vertical Polarization at 2440.0 (MHz) Theta (deg) X Gain - Total at 2440.0 (MHz) Theta (deg)
Gain - Horizontal Polarization at 2440.0 (MHz) Theta (deg)

0 0
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Gain Summary (dBi) at2440.0 (MHz) ~ min: -28.2(dBi))  max +2.9 (dBi)  avg: -4.0 (dBi) Gain Summary (dBi) at 2440.0 (MHz) ~ min: -33.0 (dB))  max 3.0 (dBi)  avg: -8.3 (dBi) Gain Summary (dBi) at2440.0 (MHz) ~ min: -19.0 (dBi) ~ max: +3.0(dBi)  avg: -1.4 (dBi)

Figure 15 Vertical, Horizontal, and Total Gain Patterns
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a laird Business Datasheet

3D Plots at 2440 MHz:
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Figure 16 Vertical, Horizontal, and Total Gain Plots
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OPTIMAL INSTALLATION GUIDE
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Figure 17 E-Field Radiation from FlexPIFA, Taken from CST Simulation

The main element should be kept clear of any non-metal objects (such as plastics) on top of it by at least 3 mm
(see Figure 18). Similarly, the two long sides of the FlexPIFA should be kept clear of any non-metal object by at
least 2 mm (See Figure 19). A 1 mm clearance should be observed from the ground wall to any non-metal
object. Mounting the FlexPIFA in a situation that does not allow for these clearance recommendations may
change the gain characteristics stated in the datasheet, which could impact overall range of the wireless system.

—

Figure 18 Top Clearance

The information in this document is subject to change without notice.
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2 mm=—>

1 mm

Side Clearance

Ground Wall Clearance

Figure 19 Side and Ground Wall Clearance

The ideal material for the FlexPIFA to be mounted on is 1.5 mm thick polycarbonate for maximum performance.
However, as previously mentioned, the FlexPIFA can tolerate other non-metallic surfaces and thicknesses and
still radiate effectively. Depending on the type of material, the FlexPIFA may be detuned.

The information in this document is subject to change without notice.

330-0149-R3.1

Copyright © 2014-2016 LSR

Page 20 of 30



< LSR

2.4 GHz FlexPIFA Antenna, 100mm
a laird Business Datasheet

The coaxial cable feeding the FlexPIFA should be routed away from the antenna. Do not run the coaxial cable
over the top of the FlexPIFA or near the tip of the main element. The cable should be routed as shown in Figure
20.

Figure 20 Recommended Cable Routing

The information in this document is subject to change without notice.
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As with any antenna, care should be taken not to place conductive materials or objects near the antenna (except
as described in the next section). The radiated fields from the antenna will induce currents on the surface of the
metal; as a result those currents then produce their own radiation. These re-radiating fields from the metal will
interfere with the fields radiating from the FlexPIFA (this is true for any antenna). Other objects, such as an LCD
display, placed in close proximity to the antenna may not affect its tuning but it can distort the radiation pattern.
Materials that absorb electromagnetic fields should be kept away from the antenna to maximize performance.
Common things to keep in mind when placing the antenna:

Wire Routing

Speakers — these generate magnetic fields
Metal Chassis and Frames

Battery Location

Proximity to Human Body

Display Screen — these will absorb radiation

Paint — do not use metallic coating or flakes

The information in this document is subject to change without notice.
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Flex Limits of the FlexPIFA

One of the unique features of the FlexPIFA is its ability to flex. However, due to the adhesive there are limits as
to how much the antenna can be flexed and remain secured to the device. The FlexPIFA should not be flexed in
a convex position with a radius less than 16mm. Going smaller than this may result in the antenna peeling off
the surface over time. Should a tighter radius of curvature be required, it is recommended you contact LSR for
assistance.

iy

B = e AR

Figure 21 Convex Mounted

The FlexPIFA should not be flexed in a concave position with a radius less than 25mm. In this scenario, the
limiting factor is performance. The ground plate of the antenna is pressed closer to the main element. As
previously discussed in the introduction of this application note, the fringing fields developing off the end of the
element are responsible for most of the radiation. In a concave position with a radius of curvature less than
25mm, the fringing fields are adversely affected and gain suffers. If a tighter radius of curvature is required, it is
recommended you contact LSR for assistance.

The information in this document is subject to change without notice.
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Figure 22 Concave Mounted

The FlexPIFA is not designed to be twisted or crumpled. The adhesive back should lay flush with the surface it is
mounted on.

The information in this document is subject to change without notice.
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Mounting on Metal and Body Loaded Applications

The FlexPIFA can tolerate being mounted on conductive surfaces. There will be some detuning of the antenna,
which translates into some gain reduction. Even though the FlexPIFA is optimized to work on non-metallic
surfaces, it still radiates efficiently due to the fringing fields (Shown in Figure 17). The ground plate of the
FlexPIFA carries the adhesive backing; placing the antenna onto a metal surface simply enlarges the size of the
ground beneath the main element. Previously the fringing fields only interacted with the small ground of the
FlexPIFA - however they are now interacting with the much larger ground. The fringing fields still develop and
radiate, but the antenna will no longer tune as well to the 2.4 GHz frequency band. Consequently the VSWR
increases and there is some loss in radiated power. If the FlexPIFA cannot meet your range requirements after
being implemented on a metal surface, contact LSR Design Services for a custom antenna build to help meet
your application needs.

v,

< A8M $1L00-100
HONVISIN S |

Figure 23 FlexPIFA Mounted on Metal

Do not mount the FlexPIFA where metal is within 10 mm above the main element (see Figure 25). Not only
will this severely limit the radiation pattern (mainly due to the re-radiation problem previously described) it will
detune the antenna inside of this range. Similarly, the two long sides of the FlexPIFA should be kept clear of any
metal object by at least 5 mm. These keep out requirements pertain to conductive materials only, and are
different from those listed in the previous sections which apply to non-conductive materials. In general, it is
good practice to always keep metals as far away from the antenna as possible.

For the best performance, a spacer should be placed between the FlexPIFA and the conductive surface (see
Figure 24). The spacer should be 1.5 mm thick polycarbonate. This will significantly improve performance and
tuning of the FlexPIFA on a metal surface. Other non-conductive materials such as ABS plastic can be used;
however polycarbonate will provide the best results.

The information in this document is subject to change without notice.
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24AGHZz FlexPIFA \

Figure 24 FlexPIFA Mounted on Metal Surface with 1.5mm Thick Polycarbonate Spacer

e e ———————  —— ——— — —— ———

10 mm

Figure 25 Metal near Main Element

For body worn applications, the FlexPIFA can tolerate the presence of the human body. It is not recommended
that the antenna be mounted directly on body tissue, this will detune the FlexPIFA. Additionally the human
body is an excellent absorber of 2.4GHz RF signals. As a result of this, expect a reduction in range due to the
presence of a body. In a body worn application, the ground plate of the FlexPIFA should be closest to the body
tissue. The main element should be pointed away from the body. Additionally, for handheld devices the
FlexPIFA should be mounted in a location where it will not be covered by the hand. If the antenna is mounted in
a location where the main element will be covered or near a human body, ensure that there is at least a 10mm
separation distance between the main element and the body as shown in Figure 25. Additionally, when the
FlexPIFA is mounted very close to body tissue, use a spacer to create separation distance between the body
tissue and ground plate. This will ensure maximum performance and prevent the antenna from detuning. As
previously mentioned, the ideal spacer material is 1.5 mm thick polycarbonate.

The information in this document is subject to change without notice.
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Quite often this separation distance between the body tissue and the FlexPIFA is already provided by the
enclosure. Figure 26 below is an example of a bracelet with the FlexPIFA integrated inside it. The enclosure

provides enough spacing between the antenna and body tissue to prevent any major detuning. The enclosure is
made of polycarbonate.

e LS RESE.AF?CHA
4 001-0014Rev 2
2.4GHz FlexPIFA

Figure 26 FlexPIFA Integrated into Bracelet

The information in this document is subject to change without notice.
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Rev 1: Pre-Production Release

4 LS RESEARCH
“‘ 001-0014 Rev 1
2.4GHz FlexPIFA

Rev 2: Initial Release

rv LS RESEARCH

‘ ‘001-0014 Rev 2
2.4GHz FlexPIFA

Rev 3: Changed Exposed Area of Solder Pads (Improve Soldering), Applying UV Glue (Strengthen Cable
Joint) and increased top length from 15.2mm to 16.6mm — Silkscreen Side of FPC (Improve Tuning)
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001-0014 Rev 3
2.4GHz FlexPIF A
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001-0022 (MHF4L Connector)

Rev 1: Initial Release
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CONTACTING LSR

Headquarters LS Research, LLC
W66 N220 Commerce Court
Cedarburg, W1 53012-2636
USA
Tel: 1(262) 375-4400
Fax: 1(262) 375-4248

Website www.Isr.com
Technical Support forum.lsr.com
Sales Contact sales@Isr.com

The information in this document is provided in connection with LS Research (hereafter referred to as “LSR”) products. No
license, express or implied, by estoppel or otherwise, to any intellectual property right is granted by this document or in
connection with the sale of LSR products. EXCEPT AS SET FORTH IN LSR’S TERMS AND CONDITIONS OF SALE LOCATED ON
LSR’S WEB SITE, LSR ASSUMES NO LIABILITY WHATSOEVER AND DISCLAIMS ANY EXPRESS, IMPLIED OR STATUTORY
WARRANTY RELATING TO ITS PRODUCTS INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT. IN NO EVENT SHALL LSR BE LIABLE FOR
ANY DIRECT, INDIRECT, CONSEQUENTIAL, PUNITIVE, SPECIAL OR INCIDENTAL DAMAGES (INCLUDING, WITHOUT
LIMITATION, DAMAGES FOR LOSS OF PROFITS, BUSINESS INTERRUPTION, OR LOSS OF INFORMATION) ARISING OUT OF THE
USE OR INABILITY TO USE THIS DOCUMENT, EVEN IF LSR HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. LSR
makes no representations or warranties with respect to the accuracy or completeness of the contents of this document and
reserves the right to make changes to specifications and product descriptions at any time without notice. LSR does not
make any commitment to update the information contained herein. Unless specifically provided otherwise, LSR products
are not suitable for, and shall not be used in, automotive applications. LSR’s products are not intended, authorized, or
warranted for use as components in applications intended to support or sustain life.
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2.4 GHz — 2.5 GHz FlexNotch 2 dBi Antenna w/U.FL Cable, 100mm

P s ReseaRcH U
“OOI-OO]SRev2

1 © 2.4GHz
FlexNotch
Antenna
Talaluly

ORDERING INFORMATION

Order Number Description
001-0015 2.4 GHz FlexNotch Antenna w/U.FL Cable, 100mm
001-0023 2.4GHz FlexNotch Antenna w/ MHF4L Cable, 100mm

Table 1 Orderable Part Numbers

KEY FEATURES

= Can be installed on =  Quick and easy = Adhesive holds to
flat or curved Installation surface during
surfaces. humidity exposure
= Flexible, ultra-low and hot/cold cycles
=  Simple custom profile
options with trimming
length. =  RoHS Compliant

The information in this document is subject to change without notice.
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SPECIFICATIONS
Specification Value
Peak Gain +2 dBi
Average Gain >-1.6 dBi
Impedance 50 ohms
Type Flexible Notch
Polarization Linear
VSWR <2.5:1, 2400 - 2480 MHz
Frequency 2400 - 2480 MHz
Weight 0.85¢g
Size 32.0mm x 21.08mm
Antenna Color Clear Yellow
Adhesive 3M 100MP
Operating Temp -40°C to +85°C
Table 2 Specifications
The information in this document is subject to change without notice.
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PHYSICAL DIMENSIONS (MM)
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Figure 1 Physical Dimensions
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TEST SETUP

Antenna measurements such as VSWR were measured with an Agilent E5071C Vector Network
Analyzer. Radiation patterns were measured with an Agilent 5181A Signal Generator and Agilent
E4445A Spectrum Analyzer in a 3 meter Anechoic Chamber.

Flat surface measurements were done with the antenna centered on a 1.5 mm thick plate of
Polycarbonate.

FLAT SURFACE ANTENNA MEASUREMENTS

VSWR

E5071C Network Analyzer

1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 5 Instr State Resize
pilEl 511 swWrR 200.0m/ Ref 2.000 [F1]

5.000 1
. 3384330 GHz . 5000
.4000000 GHz 1798
L4150000 GHz 0794
.4800000 GHz 0235
5046533 GHz 5000

4.800

(S R SR PE N
Fad Pl ol Pl Bl
Pl P = B

4.600

4.400

1.400

1.200

2
v P
1 Start 2 GHz IFBW 70 kHz Stop 3 GHz (Rl

Hold ExtRef 2014-09-16 17:20

1.000

Figure 2 Antenna VSWR measured on a 1.5 mm thick plate of Polycarbonate

The information in this document is subject to change without notice.
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FLAT SURFACE ANTENNA RADIATION PERFORMANCE

FlexNotch centered on a 1.5 mm thick plate of Polycarbonate

Antenna Measurement Set-Up

Figure 3 Horizontal Orientation Measurement

The information in this document is subject to change without notice.
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Horizontal Orientation at 2440 MHz:

270

Vertical Polarization Gain (dBi) min: -7.6  max:-3.9 avg: -5.6

------- Horizontal Polarization Gain (dBi) min: -32.3  max: -13.2 avg: -18.1

Figure 4 Horizontal Orientation Pattern

The information in this document is subject to change without notice.
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Antenna Measurement Set-Up

Figure 5 Vertical Orientation Measurement

The information in this document is subject to change without notice.
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Vertical Orientation at 2440 MHz:

.-
L]

i
1
»
1

180

-

Vertical Polanzation Gain (dBi) min: -26.4  max: -1.0 avg: 52

Horizontal Polarization Gain (dBi) min: -23.3  max: -05 avg -3.7

Figure 6 Vertical Orientation Pattern

The information in this document is subject to change without notice.
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Antenna Measurement Set-Up

Figure 7 Flat Orientation Measurement
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Flat Orientation at 2440 MHz:

Vertical Polanzation Gain (dBi) min: -13.1  max: 48 avg -8.0

wwee Horizontal Polanzation Gain (dBi))  min: -16.7 max: +2.0 avg: -14

Figure 8 Flat Orientation Pattern

The information in this document is subject to change without notice.
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OPTIMAL INSTALLATION GUIDE

E-Fiéld inside ‘
" Notch
Fringing Fields
N R
) & 4 A ‘ ‘ A A N /
’ ' | | U i

Figure 9 E-Field Radiation from FlexNotch, Taken from CST Simulation

The FlexNotch should be kept clear of any non-metal objects (such as plastics) on top of it by at least 5
mm (see Figure 10). Similarly, all four sides of the FlexNotch should be kept clear of any non-metal
object by at least 1 mm (See Figure 11 and Figure 12). Mounting the FlexNotch in a situation that
does not allow for these clearance recommendations may change the gain characteristics stated in the
datasheet, which could impact overall range of the wireless system.

Figure 10 Above FlexNotch Clearance

The information in this document is subject to change without notice.
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¥

1 mm—T |
lmm—l

>

Top Clearance Bottom Clearance

Figure 11 Top and Bottom Clearance

+ =1 mm
1mm
| I )
] | —
Left ‘Cold’ Side Clearance Open Side Clearance

Figure 12 Open Side Clearance

The ideal material for the FlexNotch to be mounted on is 1.5 mm thick polycarbonate; this will result in
maximum performance. If the FlexNotch is mounted on a different material, the tuning will change.
This can cause a decrease in performance. LSR can retune the FlexNotch for specific implementations
and different materials on request.

The coaxial cable feeding the FlexNotch should be routed away from the antenna. Do not run the
coaxial cable above the FlexNotch or near the open end of the notch. The cable should be routed
perpendicular to the side of the FlexNotch (this is the way the cable comes assembled), around the
cold side, or away from the ground wall. All three of these options are shown in Figure 13.

The information in this document is subject to change without notice.
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Perpendicular to the side Around the ‘Cold’ Side

Away from the Notch wall

Figure 13 Recommended Cable Routing

The information in this document is subject to change without notice.
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As with any antenna, care should be taken not to place conductive materials or objects near the
antenna. The radiated fields from the antenna will induce currents on the conductive surface; as a
result those currents then produce their own radiation. These re-radiating fields from the metal will
interfere with the fields radiating from the FlexNotch (this is true for any antenna). Other objects, such
as an LCD display, placed in close proximity to the antenna may not affect its tuning but it can distort
the radiation pattern. Materials that absorb electromagnetic fields should be kept away from the
antenna to maximize performance. Common things to keep in mind when placing the antenna:

Wire Routing

Speakers — these generate magnetic fields
Metal Chassis and Frames

Battery Location

Proximity to Human Body

Display Screen — these will absorb radiation

Paint — do not use metallic coating or flakes

The information in this document is subject to change without notice.
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Flex Limits of the FlexNotch

One of the unique features of the FlexNotch is its ability to flex. However, due to the adhesive there are
limits as to how much the antenna can be flexed and remain secured to the device. The FlexNotch
should not be flexed in a convex position with a radius less than 16 mm. Going smaller than this may
result in the antenna peeling off the surface over time. Should a tighter radius of curvature be required,
it is recommended you contact LSR Design Services for assistance.

Figure 14 Convex Mounted

The FlexNotch should not be flexed in a concave position with a radius less than 16 mm. Similar to the
restrictions on the convex position, potential exists for the adhesive to peel off over time if the
FlexNotch is bent beyond a 16 mm radius. If a tighter radius of curvature is required, it is recommended
you contact LSR for assistance. The FlexNotch is not designed to be twisted or crumpled. The
adhesive back should lay flush with the surface it is mounted on.

Figure 15 Concave Mounted

The information in this document is subject to change without notice.
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Mounting on Metal and Body Loaded Applications

The FlexNotch can tolerate being near conductive surfaces. A 1 mm clearance should be observed
between the top, bottom, and cold sides of the FlexNotch from any metal (see Figure 11). Metal should
be kept away from the open end of the FlexNotch by at least 10 mm. However, any metal in close
proximity to the open end will disrupt the radiation pattern and could cause a decrease in antenna gain.

Keep any metal above the FlexNotch away by at least 10 mm; this will prevent the antenna from
detuning. However this will still cause some distortion of the radiation pattern. Do NOT mount the
FlexNotch on a metal surface.

These same guidelines also apply to body worn applications.

10 mm—> -

Figure 16 Open Side Metal Clearance

10 mm

Figure 17 Above Notch Metal Clearance
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CUSTOMER SPECIFIC TUNING

LSR will assist with custom tuning of the antenna for your specific end product. Simply send LSR a
sample of your enclosure or platform, and LSR will tune an antenna for you. LSR will send the results
back indicating which trim mark the antenna should be cut to, to optimize performance. You then trim
the antennas at time of assembly to the indicated hash mark, and stick to your product.

The information in this document is subject to change without notice.
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PRODUCT REVISION HISTORY

001-0015 (U.FL Connector)

Rev 1: Initial Production Release

LS RESEARCH

4
ﬂv‘ 001-0015 Rev 1
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Antenna

Rev 2:

4 LS RESEARCH !'I'I'I
8 '2001-0015 Rev 2
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Antenna |y, ,,

e Added Cut Hash Marks in intervals of 1 mm (Small Mark) and 2 mm (Large Mark)
001-0023 (MHF4L Connector)

Rev 1: Initial Production Release

r LS RESEARCH 1M1
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CONTACTING LSR

Headqguarters LS Research, LLC
W66 N220 Commerce Court
Cedarburg, WI 53012-2636
USA
Tel: 1(262) 375-4400
Fax: 1(262) 375-4248

Website www.lsr.com
Technical Support forum.Isr.com
Sales Contact sales@lsr.com

The information in this document is provided in connection with LS Research (hereafter referred to as “LSR”)
products. No license, express or implied, by estoppel or otherwise, to any intellectual property right is granted by
this document or in connection with the sale of LSR products. EXCEPT AS SET FORTH IN LSR’S TERMS AND
CONDITIONS OF SALE LOCATED ON LSR’S WEB SITE, LSR ASSUMES NO LIABILITY WHATSOEVER AND
DISCLAIMS ANY EXPRESS, IMPLIED OR STATUTORY WARRANTY RELATING TO ITS PRODUCTS
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT. IN NO EVENT SHALL LSR BE LIABLE FOR ANY
DIRECT, INDIRECT, CONSEQUENTIAL, PUNITIVE, SPECIAL OR INCIDENTAL DAMAGES (INCLUDING,
WITHOUT LIMITATION, DAMAGES FOR LOSS OF PROFITS, BUSINESS INTERRUPTION, OR LOSS OF
INFORMATION) ARISING OUT OF THE USE OR INABILITY TO USE THIS DOCUMENT, EVEN IF LSR HAS
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. LSR makes no representations or warranties with
respect to the accuracy or completeness of the contents of this document and reserves the right to make changes
to specifications and product descriptions at any time without notice. LSR does not make any commitment to
update the information contained herein. Unless specifically provided otherwise, LSR products are not suitable
for, and shall not be used in, automotive applications. LSR’s products are not intended, authorized, or warranted
for use as components in applications intended to support or sustain life.
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RF Antenna Assembly Specification

ELECTRICAL PROPERTIES

1.1 Frequency Range................ 2.4GHz ~2.5GHz
1.2 Impedance.........ccuien venennen 50 Ohm Nominal

1.3 VSWR....coiiiricneneene enneene 2 (MaX)

1.4 Return LOSS........ccovvin vevnnnn -10dB (Max)

1.5 Radiation..........cccoovien venennen Omni-directional (Only Antenna)
1.6 Gain(peak).........cooiviiinvnnennas 2.0dBi (Only Antenna)

1.7 Cable LoSsS......cccoiviveee vinnnnns 0.7dB

1.8 Polarization...........cccov veevenn Linear Vertical

1.9 Admitted Power.......... ..c..... 1w

PHYSICAL PROPERTIES

2.1 Cable......ccooii i aeen $ 1.13 Black
2.2 Antenna Cover...........ccouunen TPEE

2.3 Antenna Base............. cccoenn PC/IPBT

2.4 Operating Temp......cc.cc coeeeen -25C ~+75C
2.5 Storage Temp........ccoee vevenn -30C ~+75C

2.6 CoOlOr....ccciiiiiiiniiniennnen cennees Black
2.7 CONNECLOr.....c.uviinvinnne cennnen IPEX Compatible(MHF4)
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Mechanical Specification

LTR DESCRIPTION DATE

REQ. BY

/\ |NEW Release 12/05/12"

HWCHAN

RoHS COMPLIANT

0 7.80

87

45, 0

104.5

MECHANICAL

Antenna Cover : TPEE
Antenna Base : PC/PBT
Color: Black

ELECTRICAL

Frequency : 2.4GHz

Cable : Coaxial Cable 1.13(Black)
Connector : IPEX Compatible(MHF4)
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Test Report
ELECTRICAL CHARACTERISTICS

P/NO: EDA-8709-2G4C1-B27

Spec: 2.4 GHz ~2.5GHz
S11

PIEE 532 Log Mag 10.00de/ Ref 0.000dE [FL D=1] ||

Trigger
50,00 2

1 2.4000000 GHz -15.401 4B
2 2.4500000 GHz -25.532 dB

>3  2.5000000 GHz -15.522 dB - Hold
40.00

30.00
20,00
10,00
0.000

-10.00

-20.00

-30.00 2

=40.00

Return

——
-50.00 - T-

[T Start 2 GHz TFBIA 70 kHz

VSWR

PIE 533 SWR 1.000 Ref 1.000 [FL Del)
11.00

1 2.4000000 gHz 1.27323
2 2.4500000 gHz 1.11032
=3 2.B000000 GHz 1.38&0
10.00

9000

[
1.000 p . L
[T Star 2 GHz IFRWA 70 kHz

MAG.LAYERS

EDA-8709-2G4C1-B27_VO01 Dec. 2012



Frequency(MHz) : 2400~2500. Pattern Field : X-Z plane

Layer Max value Min value Average
2400(MHz) | 2.05dB -24.34dB -2.61 dB
2450(MHz) | 2.25dB -23.80dB -2.07 dB
2500(MHz) | 2.16 dB -24.13dB -2.29 dB

@ MAG.LAYERS

EDA-8709-2G4C1-B27_V01 Dec. 2012



Frequency(MHz) : 2400~2500. Pattern Field : Y-Z plane

Layer Max value Min value Average
2400(MHz) | 0.89dB -24.94dB -2.45dB
2450(MHz) | 1.59dB -23.09dB -1.85dB
2500(MHz) | 1.30dB -23.44dB -2.16 dB
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Frequency(MHz) : 2400~2500. Pattern Field : X-Y plane

Layer Max value Min value Average
2400(MHz) | 2.12dB -0.06dB | 1.02dB
2450(MHz) 2.32dB  0.34dB 1.40dB
2500(MHz) 191dB @ 0.16dB 1.15dB
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Antenna Efficiency

Maximum Efficiency At 2.4~2.5GHz: 85.35%
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Datasheet
MmFlexPIFA

2.4 - 2.5 GHz mFlexPIFA +2 dBi Antenna, 100 mm cable length with U.FL or MHF4 connector

Version 2.1




mFlexPIFA
Datasheet

REVISION HISTORY

15 Aug 2017 Initial Release on website Sue White
Added new antenna connector information;
2.1 20 Mar 2018  transitioned to new template; updated contact Jay White
information
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1 ORDERING INFORMATION

Table 1: Ordering information

mFlexPIFA — 2.4 GHz embedded metal FlexPIFA antenna, 100 mm cable length
w/U.FL connector

mFlexPIFA — 2.4 GHz embedded metal FlexPIFA antenna, 100 mm cable length
w/MHF4 connector

001-0030

EFA2400A3S-10MHA4L

2 KEY FEATURES

=  Designed to be installed directly on metal =  Quick and easy Installation

= (Can beinstalled on different conductive surfaces =  Adhesive holds to surface during humidity
and thicknesses exposure and hot/cold cycles

= Can beinstalled on flat or curved surfaces = RoHS compliant

3 SPECIFICATIONS

Table 2: mFlexPIFA specifications

Peak Gain +2 dBi
Average Gain >-4.2 dBi
Impedance 50 ohms
Type Flexible Planar Inverted F Antenna (FlexPIFA)
Polarization Linear
VSWR <3.0:1, 2400 - 2480 MHz
Frequency 2400 - 2480 MHz
Weight 18¢g
Size 254 mm x 23.4 mm x 2.5 mm
Antenna Color Clear Yellow
Adhesive 3M 100MP
Operating Temp -40°C to +85°C
Connector Height U.FL: 2.5 mm maximum
Embedded Wireless Solutions Support Center: 4 Americas: +1-800-492-2320
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4 PHYSICAL DIMENSIONS

Note: All measurements are in millimetres (mm).

Foam Alignment

u
+1/=0mm ~
- 3M 9460 fape ™
|
L
: 1
= FOAM 25X23.5X2.3
o
Ea
EoC
g Soldered
o=
+c-s|,j v
m -
o
O -
—
o
=
o
|
Laird
-— > >
bt
o
2.4 GHz mFlexPIFA L.Ej_
001-0030 Rev 1
=
o
Max.2 29
o
(=]
el
A
Cable #1.13
Mini PCl Conn |
Figure 1: Physical dimensions
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5 TEST SETUP

Antenna measurements such as VSWR are measured with an Agilent E5071C Vector Network Analyzer. Radiation patterns
are measured with a CMT Planar 804/1 Vector Network Analyzer in a Howland Company 3100 Chamber equivalent. Phase
Center is 9 inches above the Phi positioner.

Flat surface measurements are done with the antenna centered on a 100 x 100 mm, 0.35 mm thick brass plate. Curved
surface measurements are taken by placing the antenna on a curved surface made of 0.35 mm thick brass.

Figure 2 Antenna Chamber

Embedded Wireless Solutions Support Center: 6 Americas: +1-800-492-2320
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6 FLAT SURFACE ANTENNA MEASUREMENTS

Return Loss

7/5/2017 11:46:23 AM

1 Log Mag 1.000 d, 00 de [F1 Pxt smo]

1 000 G

Start 2 GHz 1601 10 kHz Stop 3 GHz|

Figure 3: Return loss measured on a 0.35 mm thick, 100 x 100 mm brass plate
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/ FLAT SURFACE ANTENNA RADIATION PERFORMANCE
7.1 Antenna Setup

The mFlexPIFA is centered on a 100 x 100 mm brass plate.

Figure 4: Flat surface setup
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7.2 Results - Flat Surface
2400 MHz

Azimuthal Conical Cuts at 2400 MHz

Azimuth Gain Pattern Cuts - Total Gain at 2400 MHz
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Gain Summary at 2400 (MHz) min: -17.1 (dBi) max 2.2 (dBi) avg -3.5 (dBi)

Figure 5: Total gain pattern — 2400 MHz
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3D Plots at 2400 MHz

3D Radiation Pattern - Phi Polarization Gain at 2400 MHz 3D Radiation Pattern - Theta Polarization Gain at 2400 MHz
Gan @1 Gan @1

3D Radiation Pattern - Total Gain at 2400 MHz

Gan (@8

Figure 6: Phi, theta, and total gain plots — 2400 MHz
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2440 MHz

Azimuthal Conical Cuts at 2440 MHz

Azimuth Gain Pattern Cuts - Total Gain at 2440 MHz
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Figure 7: Total gain pattern — 2440 MHz
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3D Plots at 2440 MHz

3D Radiation Pattern - Theta Polarization Gain at 2440 MHz

3D Radiation Pattern - Phi Polarization Gain at 2440 MHz

Gan (8 Gan (@8

3D Radiation Pattern - Total Gain at 2440 MHz

Gan (@8

Figure 8: Phi, theta, and total gain plots — 2440 MHz
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2480 MHz

Azimuthal Conical Cuts at 2480 MHz

Azimuth Gain Pattern Cuts - Total Gain at 2480 MHz
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Figure 9: Total gain pattern — 2480 MHz
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3D Plots at 2480 MHz

3D Radiation Pattern - Phi Polarization Gain at 2480 MHz 3D Radiation Pattern - Theta Polarization Gain at 2480 MHz

Gan (@8 Gan (8

3D Radiation Pattern - Total Gain at 2480 MHz
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Figure 10: Phi, theta, and total gain plots — 2480 MHz
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8 CURVED SURFACE ANTENNA RADIATION PERFORMANCE
8.1 Antenna Setup

The mFlexPIFA is placed on the outside of a 60-mm outer diameter metal tube.

Figure 11: Convex curve setup
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8.2 Results - Curved Surface

2440 MHz

Azimuthal Conical Cuts at 2440 MHz

Azimuth Gain Pattern Cuts - Total Gain at 2440 MHz
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Figure 12: Total gain pattern — 2440 MHz
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3D Plots at 2440 MHz

3D Radiation Pattern - Phi Polarization Gain at 2440 MHz 3D Radiation Pattern - Theta Polarization Gain at 2440 MHz

Gan (@8 Gan (@8

3D Radiation Pattern - Total Gain at 2440 MHz
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Figure 13: Phi, theta, and total gain plots — 2440 MHz
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9 OPTIMAL INSTALLATION GUIDE
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Figure 14: E-field radiation from the FlexPIFA. Taken from CST simulation

Keep the main element clear of any non-metal objects (such as plastics) on top of it by at least three millimeters (see Figure
15).

—

Figure 15: Top clearance

Similarly, keep the two long sides of the mFlexPIFA clear of any non-metal objects by at least two millimeters (see Figure
16). For metal objects, the top side of the mFlex should be kept clear by at least two millimeters and the bottom side of the
mFlex at least 12 millimeters (see Figure 17).

= 12 mm
2 mm—> - L 2 mm==
Figure 16: Non-metal side clearance Figure 17: Metal side clearance

A one-millimeter clearance should be observed from the ground wall to any non-metal object (Figure 18). A 15-millimeter
clearance should be observed for metal objects (Figure 19).
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1mm 15mm

Figure 18: Non-metal ground wall clearance Figure 19: Metal ground wall clearance

Important! Mounting the mFlexPIFA in a situation that does not allow for these clearance recommendations may change
the gain characteristics stated in the datasheet, which could impact overall range of the wireless system.

The ideal material for the mFlexPIFA to be mounted on (for maximum performance) is brass. However, as previously
mentioned, the mFlexPIFA can tolerate other metallic surfaces and thicknesses and still radiate effectively. Depending on
the type of material, the mFlexPIFA may be detuned.

The coaxial cable feeding the mFlexPIFA should be routed away from the antenna. Do not run the coaxial cable over the top
of the mFlexPIFA or near the tip of the main element. The cable should be routed perpendicular to the side of the
mFlexPIFA (this is the way the cable comes assembled) or away from the ground wall. These options are shown in Figure 20.

Perpendicular to the Side Away from the Ground Wall

Figure 20: Recommended cable routing

As with any antenna, do not place objects near the antenna (except as described in the next section). Other objects, such as
an LCD display, placed near the antenna may not affect its tuning but can distort the radiation pattern. Materials that
absorb electromagnetic fields should be kept away from the antenna to maximize performance.

The following are some common things to keep in mind when placing the antenna:

Embedded Wireless Solutions Support Center: 19 Americas: +1-800-492-2320
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= Wire routing

=  Speakers — These generate magnetic fields
=  Battery location

= Proximity to human body

=  Display screen — These absorb radiation

9.1 Flex Limits of the mFlexPIFA

One of the unique features of the mFlexPIFA is its ability to flex. However, due to the adhesive, there are limits to how
much the antenna can be flexed and still remain secured to the device. The mFlexPIFA should not be flexed in a convex
position with a radius less than 60 millimeters. Going smaller than this may result in the antenna peeling off the surface
over time. Should a tighter radius of curvature be required, we recommend that you contact Laird/LSR Design Services for
assistance.

e

Figure 21: Convex mounted

We do not recommend mounting the mFlexPIFA in a metal-enclosed concave position. In this scenario, the limiting factor is
performance. The ground plate of the antenna is pressed closer to the main element. The fringing fields developing off the
end of the element are responsible for most of the radiation. In a concave position, the fringing fields are adversely affected
and gain suffers. This can also potentially create a Faraday’s cage and cancel most of the RF radiation from the antenna.

If a concave position is required, we recommend that you contact Laird/LSR Design Services for assistance.

Note: The mFlexPIFA is not designed to be twisted or crumpled. The adhesive back should lay flush with the surface
on which it is mounted.
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10 PRODUCT REVISION HISTORY

Rev 1: Initial Production Release

Laird

2.4GHz mFlexPIFA
001-0030 Rev 1

11T CONTACTING LAIRD

Headquarters Laird
W66 N220 Commerce Court
Cedarburg, W153012-2636
USA
Tel: 1(262) 375-4400
Fax: 1(262) 375-4248

Website: www.lairdtech.com

Technical Support: ews.support@lairdtech.com
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NFC Flex PCB Antenna

This NFC flex PCB antenna is included with the DVK-BL652-Sx products.
It was tested with the BL652 series of modules for NFC applications and use.

SPECIFICATIONS

Frequency 13.56 MHz
NFC Antenna Type Coiled Inductor
NFC Antenna Interface Differential NFC port

Host Board NFC Antenna Manufacturer - Molex

Mating Connector MPN - 512810594

Description - FFC/FPC connector, right-angle, SMD/90d, dual
contact, 1.2 mm mated height

Size 58.93 mm x 21.15 mm x 0.3 mm
(dimensions include the contact area)

54.,2340.50 (Coverlay)

4.70+0.50
(Contact Area)

<

1.01+0.15

Americas: +1-800-492-2320
Europe: +44-1628-858-940
Hong Kong: +852 2923 0610

Embedded Wireless Solutions Support Center:

http://ews-support.lairdtech.com

www.lairdtech.com/bluetooth
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Any information furnished by Laird Inc. and its agents is believed to be accurate and reliable. All specifications are subject to change without notice. Responsibility for the use
and application of Laird materials rests with the end user, since Laird and its agents cannot be aware of all potential uses. Laird makes no warranties as to the fitness,
merchantability or suitability of any Laird materials or products for any specific or general uses. Laird shall not be liable for incidental or consequential damages of any kind. All
Laird products are sold pursuant to the Laird Terms and Conditions of sale in effect from time to time, a copy of which will be furnished upon request. © Copyright 2017 Laird
Inc. All Rights Reserved. Laird, Laird Technologies, the Laird Logo, and other marks are trade marks or registered trade marks of Laird Inc. or an affiliate company thereof. Other
product or service names may be the property of third parties. Nothing herein provides a license under any Laird or any third party intellectual property rights.
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ANTENNA SPECIFICATION

LAIRD TECHNOLOGIES BL654 Printed PCB Antenna 0dBi




ANTENNA PATTERN
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APPROVAL SHEET

Dipole ANTENNA
2.4 GHz Single Band Working Frequency
Halogens Free Product

P/N: RFDPA870900SBAB8G1

Customer :

Customer ‘s Part No. :
Approval No. :

Issue Date :

*Contents in this sheet are subject to change without prior notice.
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V01 New Release PIPI
Sep.
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ELECTRICAL CHARACTERISTICS

Item Specification
Working Frequency Range 2.4 ~ 2.5 GHz (Note-1)
Gain 2 dBi
Return Loss -10dB(Max)
VSWR 2 max.
Polarization Linear
Radiation Pattern Omni-directional
Impedance 50Q

*Note 1. Central Frequency should be defined after customers’ application approval.

MATERIAL TABLE

Iltems Description
Cable RG178(Brown)
Antenna Cover TPEE
Antenna Base PC/PBT
Connector Reverse SMA Plug
Color Black
Brass Tube Brass
ORDERING RULE
RF DPA 8709 00 S B A B 8 G1
Dipole Cable ; :
Product . : ...| Connector Type of L Project Wire .
Type Code Code D|m.e.n5|on Length (unit: Brand Connector Application status Diameter Project
(Unit: mm) cm)
0: 0GHz
3: 3GHz
5: 5 GHz
IA: N 6: 6GHz
Per 2 digits of D:IPEX Ill ISM band
. IA: Reverse B: GSM
length, width > didits for E: IPEX IV Female : 0:None
DPA: cablge length P IPEXALS Ip: 2007699 B: MP 10081
Walsin RF o oie e.g.: 8709 9 . Hirose  [Reverse dual band |1-pyring 3:01.13 01~99 series
Device P Length ) I: IPEX Male G: GPS band|Test 6:RG316 number
Antenna e, E.g-- 02 Lo M MveX F:Female |[L:2.4/5.2/5.8 X: Pile Run [7:01.37
one Cable .
Width S: SMA ”\\l" "\\l/'a'e GHz 8:RG178
9.95mm T: TNC -hone tri-band
. N: NFC
U:MURATA TLTE
N: None band
CDMA
band
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DIMENSIONS
1 | | 3 | 4 | 5
No. MAT MAT L Color |Q TY
ELECTRICAL A | Antenna Down Base PC+PBT | Black| 1
Frequency: 2. 4GHZ B | Antenna Up Base PC Black| 1
A Gain:2dBRi C | Rivet POM Black| 2 A
D | Antenna Cover TPEE Black| 1
E | Brass Tube Brass — 1
F | RG178 CABLE — Brown | |
G | Reverse SMA Plug — Black| 1
a
N
B B
®
/E\
= e
H
m -
+
C C
(B)
®
e | -
_ A - |
‘o Eg%
| —
[ E———
]
D 2 oy D
° (HI S shpom
P s
A9.9540.
ARl ek, AT mA T
B DR, |HFCHAN 20130829 = o B A REY.
E BRI ARTICLE AE
BHa £ OLERANCE
LTR | DESCRIPTION DATE REQ. BY iéx ig%g RFDPAS70900SBABS8G1
PR A R E) X £0.50 [ (N |FC i QA R
P S WalsIn Technology Corporation A>|i|G i%.OO mm ok ok ok 9 @ G
1 | ) | 3 | 4 | 5
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Test Report

BELECTRICAL CHARACTERISTICS

Return Loss
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Smith Chart
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BRADIATION PATTERN
2400~2500 MHz

X-Z Plane

Phi=0.00deg

Gain . dB

Frequency(GHz) Peak (dB) AUEIEE
Max. Min. (dB)
2.40 1.89 -21.17 -2.25
2.45 1.92 -19.12 -2.41
2.50 1.81 -18.81 -2.74
Page 7 of 10 RFDPA870900SBAB8G1_V01
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2400~2500 MHz
Y-Z Plane

Phi=90.00deg

Gain . dB

Frequency(GHz) Peak (dB) AUEIEE
Max. Min. (dB)
2.40 2.04 -24.68 -2.25
2.45 2.00 -21.44 -2.47
2.50 1.81 -20.59 -2.84
Page 8 of 10 RFDPA870900SBAB8G1_V01
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2400~2500 MHz
X-Y Plane

Theta=90.00deg

Gain . dB

Frequency(GHz) Peak (dB) Average
Max. Min. (dB)
2.40 1.89 0.35 0.70
2.45 1.90 0.36 0.68
2.50 1.80 -0.16 0.33
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Package
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