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the Ministry of Internal Affairs and

Communication notification in Annex “43” of Article 88, Paragraph 1 and ARIB STD-T66.
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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

Report No.: JR770305-01AE Page No. :40f 17
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1.1 Information

General Description

1.1.1 Product Details

The following models are provided to this EUT.

Brand Name Model Name Product Name Description
) 450-0168 ) U.FL Module
Laird Sterling-LWB5 Module
450-0169 Chip Antenna Module

1.1.2 Specification of the Equipment under Test (EUT)

Power Type

3.3Vdc from host

Type(s) of Modulation /
Technology

GFSK = 1Mbps

Frequency Range (MHz)

2402 ~ 2480 MHz

Total Channel Number |40
HW Version 1.0
SW Version 6.37.39.77

1.1.3 Accessories
N/A

1.1.4 Antenna Details

'?‘\Irg' Model Type Connector Gain (dBi) Remarks
1 |LSR/001-0009 Dipole IPEX U.FL 2
LSR/FlexPIFA
2 001-0016 PIFA IPEX U.FL 25
3 |LSR/001-0012 Dipole IPEX U.FL 2
Johanson P/N: .
4 | 2450AD14A55004 Chip IPEXU.FL 1

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

1.1.5 Antenna Power

. Measured Conducted .
Operating Mode Rated Power (mW) Power (MW) Radiated Power (mW)
LE 4.00 4.00867 7.129
Report No.: JR770305-01AE Page No. :50f17
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1.1.6 Channel List

Frequency band (MHz) 2400~2483.5
Channel Fre(lt\q/lt:_'ezr;cy Channel Fre(:lc\J/ll:_Ile;cy Channel Fre('c\J/Il:_Iezl;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
1.1.7 Test Tool and Power Setting
Test Tool
BT RF Eval Tool v. 2.10.0.0
e Vol Test Frequency (MHz)
2402 2440 2480
GFSK/1Mbps Default Default Default
Report No.: JR770305-01AE Page No. 1 60f17
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1.1.8 Protection Method for High Frequency and Modulation Section

Protected Method Description

RF and Modulation components are covered with shielding case and this

Shielding Case shielding case is soldered

R ovsoo-ost 010 - = i* LA

Photo
(Chip Antenna Module)
Lw 0¥600- 09[ 010- m i”i --_l
1
Photo|

(U.FL Module)
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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.: JR770305-01AE Page No. 1 8of17
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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

2.3 The Worst Test Modes and Channel Details

Test item Mode

Test Frequency
(MHz)

Antenna Power

Frequency Tolerance
Transmitter Spurious Emission
Occupied Bandwidth

Spreading Bandwidth

Collateral Emission of Receiver
Spreading Factor

Interference prevention function

BT LE

2402/ 2440/ 2480

Report No.: JR770305-01AE Page No.
Report Version: Rev. 01
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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 A1, A2 BT-LE
Report No.: JR770305-01AE Page No. : 10 of 17
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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.: JR770305-01AE Page No. 0 11 of 17
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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

ar |

3.3.4 Test Result of Occupied Bandwidth

Reference Documents Test Mode
Appendix C BT-LE
Report No.: JR770305-01AE Page No. 1 12 of 17

Report Version: Rev. 01



zy”*/@
International
Certification

Corp.

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.: JR770305-01AE Page No. : 13 of 17
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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.: JR770305-01AE Page No. 1 14 of 17
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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.: JR770305-01AE Page No. : 15 0of 17
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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.: JR770305-01AE Page No. 1 17 of 17
Report Version: Rev. 01
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Total Power-DTS Result Appendix A.1
Summary
Mode Power Power EIRP EIRP
(dBm) (mW) (dBm) (mW)
2.4-2.4835GHz - - -
BT-LE(1Mbps) 6.03 4.00867 8.53 7129
P1 = Port 1 output power; Power = Total power sum by P1;
Result
Mode Result | Gain | Power | Power | "°%" | ERp | ERP | ERP
Lim. Lim.
(dBi) (dBm) (mW) (mW) (dBm) (mW) (mW)
BT-LE(1Mbps) - - - - - -
2402MHz_TnomVnom Pass 250 5.89 | 3.88150 10 8.39 6.902 16.368
2402MHz_TnomVmin Pass 2.50 588 | 3.87258 10 8.38 6.887 16.368
2402MHz_TnomVmax Pass 250 590 | 3.89045 10 8.40 6.918 16.368
2440MHz_TnomVnom Pass 2.50 6.03 | 4.00867 10 8.53 7129 16.368
2440MHz_TnomVmin Pass 2.50 6.01 3.99025 10 8.51 7.096 16.368
2440MHz_TnomVmax Pass 250 6.01 3.99025 10 8.51 7.096 16.368
2480MHz_TnomVnom Pass 2.50 470 | 2.95121 10 7.20 5.248 16.368
2480MHz_TnomVmin Pass 2.50 4.71 2.95801 10 7.21 5.260 16.368
2480MHz_TnomVmax Pass 2.50 4.75 2.98538 10 7.25 5.309 16.368
P1 = Port 1 output power; Power = Total power sum by P1;
International Certification Corp. Page No. : 1of1
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Power Tolerance-DTS Result Appendix A.2
Summary
Mode Result Power Power Declare Tolerance Limit+ Limit-
(dBm) (mW) (mW) (%) (%) (%)
2.4-2.4835GHz - - -
BT-LE(1Mbps) Pass 6.03 4.00867 4.00 0.22 20 -80
Result
Mode Result Power Power Declare Tolerance Limit+ Limit-
(dBm) (mW) (mW) (%) (%) (%)
BT-LE(1Mbps) - - -
2402MHz_TnomVnom Pass 5.89 3.88150 4.00 -2.96 20 -80
2402MHz_TnomVmin Pass 5.88 3.87258 4.00 -3.19 20 -80
2402MHz_TnomVmax Pass 5.90 3.89045 4.00 -2.74 20 -80
2440MHz_TnomVnom Pass 6.03 4.00867 4.00 0.22 20 -80
2440MHz_TnomVmin Pass 6.01 3.99025 4.00 -0.24 20 -80
2440MHz_TnomVmax Pass 6.01 3.99025 4.00 -0.24 20 -80
2480MHz_TnomVnom Pass 470 2.95121 4.00 -26.22 20 -80
2480MHz_TnomVmin Pass 471 2.95801 4.00 -26.05 20 -80
2480MHz_TnomVmax Pass 4.75 2.98538 4.00 -25.37 20 -80
International Certification Corp PageNo. : 1ofl
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Frequency Tolerance-DTS Result Appendix B
Summary
Mode Result Ch Center ppm Limit Port Remark
(H2) (H2) (ppm)

2.4-2.4835GHz - - - - - -

BT-LE(1Mbps) Pass 248G 2.479979G -8.468 150 1
International Certification Corp. Page No. : 1ofb
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Frequency Tolerance-DTS Result Appendix B
Result
Mode Result Ch Center ppm Limit Port Remark
(Hz) (Hz) (ppm)

BT-LE(1Mbps) - . - . ] .
2402MHz_TnomVnom Pass 2.402G 2.401994G -2.3%4 50 1
2402MHz_TnomVmin Pass 2.402G 2.401996G -1.769 50 1
2402MHz_TnomVmax Pass 2.402G 2.401995G -2.082 150 1
2440MHz_TnomVnom Pass 244G 2.439988G -4.816 150 1
2440MHz_TnomVmin Pass 244G 2.439988G -4.816 150 1
2440MHz_TnomVmax Pass 244G 2.439986G -5.84 50 1
2480MHz_TnomVnom Pass 248G 2.47998G -7.964 50 1
2480MHz_TnomVmin Pass 248G 2.47998G -8.165 150 1
2480MHz_TnomVmax Pass 248G 2.479979G -8.468 150 1

International Certification Corp. Page No. : 20f5
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Frequency Tolerance-DTS Result

Appendix B

BT-LE(1Mbps) Freq. Stability
2402MHz_TnomVnom
Ch Freg 10+ Portl [/
2402602 | || > ‘ '
2.402GHz
0- -4, BIOdBm
Span
[tk | =
RBW 12'
100kHz ’20_
VBW 25-
300kHz =
Sweep Time 35
801ms _40-]
Detector Type 45+
Peak 50—
s ; ; ; ;
B 4G 2. 4-001513 2.400?515 2.4-011’3 2‘401151’3 2‘401?5G 2.402G2.40215G 2.4027562.40313 2.4037_56 2.403?5G2.40415
Ch(Hz) Center(Hz) | Fl{Hz) Fh(Hz) ppm Limit(ppm)  Port Remark
24026 2401994G 24015366 2.402453G  -2.304 £50 1
BT-LE(1Mbps) Freq. Stability
2402MHz_TnomVmin
Ch Freg 10+ Portl W
(240262 | || > ‘ ‘
2402GHz
0- -4, 320dBm
Span
[#maHz | =
RBW 12'
100kHz '20_
VBW =
300kHz e
Sweep Time 35
801ms _40-]
Detector Type 45+
Peak 50—
-SS_ 1 1 1
24G 240023!3 2400?562401!3240115!3 2401?562402(3240215(3 240275(32403!324037_5(3 2403?5!32 404!3
Chi(Hz) Center(Hz)  Fl{Hz) Fh{Hz) ppm Limit(ppm)  Port Remark
24026 2401996G 24015386 2.402454G  -1.769 +50 1
BT-LE(1Mbps) Freq. Stability
2402MHz_TnomVmax
Ch Freg 10+ Portl [/
T N ‘ '
2.402GH
: 0- -4, 320d Bm
Span
[aMHz | =
RBW 12'
100kHz '207
VBW =
300kHz g
Sweep Time 35+
801ms 40
Detector Type 45
Peak -50-]
‘ ) -55_ 1 1 1 1
2. 4G 2. 40015(3 2.400?5(3 2.401(3 2‘40115(3 2‘401?56 2.40262.402156 2.40275G2.403I5 2.403?_5G 2.403?562.404(3
Ch{Hz) Center(Hz) | FI{Hz) Fh({Hz} ppm Limit{ppm) = Port Remark
2402G 2401935G  2401535G  2402455G  -2.082 +50 1
International Certification Corp. Page No. : 3ofb
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Frequency Tolerance-DTS Result

Appendix B

BT-LE(1Mbps) Freq. Stability
2440MHz_TnomVnom
Ch Freg 10+ Portl [/
EXZIC R ‘ '
244GH
: 0- -4, 090d Bm
Span
[tk | =
RBW 12'
100kHz ’20_
VBW 25-
300kHz =
Sweep Time 35
801ms _40-]
Detector Type 45+
Peak 50—
s . . .
2438!324381515 2438?5!32439!32439156 2439?5G 24415 2440?_5G 24407562 441!324417_56 24-41?5152 4-42!3
ChiHz) Center(Hz)  Fl{Hz) Fh{Hz) ppm Limit(ppm)  Port Remark
244G 2430988G  24338527G  2.44045G -4.516 £50 1
BT-LE(1Mbps) Freq. Stability
2440MHz_TnomVmin
Ch Freg 10+ Portl W
[ascrz ||| > ' ‘
244GH
= 7d -4, 090d Bm
Span
[#maHz | =
RBW 12'
100kHz '20_
VBW =
300kHz e
Sweep Time 35
801ms _40-]
Detector Type 45+
Peak 50—
-ss_ 1 1 1
2438!3243823!3 2438?562439!3243915!3 2439?5(3 244!3 24407_5G 244075(32 441!32441?_5(3 24-41?562 4-42!3
Chi(Hz) Center(Hz)  Fl{Hz) Fh{Hz) ppm Limit(ppm)  Port Remark
244G 2439988G 24395286 2.440449G  -48l16 +50 1
BT-LE(1Mbps) Freq. Stability
2440MHz_TnomVmax
Ch Freg 10+ Portl [/
[aaor | |7 ‘ '
244GH
: 0- 4.1 wd Bm
Span
[aMHz | =
RBW 12'
100kHz '207
VBW =
300kHz g
Sweep Time 35+
801ms 40
Detector Type 45
Peak -50-]
‘ ) -55_ 1 1 1 1
2. 438(3 2. 4381‘5(3 2.438?5(3 2.4396 2‘43915(3 2‘439?56 2.44(3 2.440?_56 2.44075G2.4416 2.441?_56 2.4-41?562.442(3
Ch{Hz) Center(Hz) | FI{Hz) Fh({Hz} ppm Limit{ppm) = Port Remark
244G 2439936G  2439527G 24404456 -5.84 +50 1
International Certification Corp. Page No. : 4of5
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Frequency Tolerance-DTS Result Appendix B
BT-LE(1Mbps) Freq. Stability
2480MHz_TnomVnom
(Kch Freq 1 3 I Portz [~ ]
248GHz 0- -5. SIOdBm ’ ’
Span -3
4MH:z -10+
RBW -15-
100kHz -20-
VBW -25-
300kHz -30-
Sweep Time -35-
801ms -40-!
Detector Type 45—
Peak _50-
’ REETE | I !
24786 2478256 2478756 24796 2479256 2479756 248G 2480256 248075624816 2481256 24817562, 48215
Ch(Hz) Center(Hz) | Fl{Hz) Fh(Hz) ppm Limit(ppm)  Port Remark
248G 247908G | 2479521G | 248044G | -7.964 £50 1
BT-LE(1Mbps) Freq. Stability
2480MHz_TnomVmin
[ eeq (S I porz [~ ]
248GHz 0- -5. 520dBm ' ’
Span -5
4MHz -10-
RBW -15-
100kHz -20-
VEW -25-
300kHz -30-
Sweep Time -35-1
8.01ms 40 -
Detector Type 45-]
Peak 50—
) ) -ss_ 1 1 1
24786 2478256 2478756 24796 2478256 2479756 248G 248025G 248075624816 2481256 24817562, 4325
Ch{Hz) Center(Hz) | Fl{Hz) Fh({Hz) ppm Limit(ppm)  Port Remark
248G 247998G | 2479521G | 2480439G | -B165 +50 1
BT-LE(1Mbps) Freq. Stability
2480MHz TnomVmax
e Freq S [ porr [~ |
248GH:z 0-| -5. SEOdBm ‘ ’
Span -5
AMHz 10+
RBW -15-
100kHz -20-
VEW -25-
200kHz -30-
Sweep Time -35-1
8.01ms 40—
Detector Type 45-]
Peak -50-]
‘ ) -55 1 1 1 1
24786 2478256 2478756 24796 2479256 2479756 248G 2480256 248075G 24816 2481256 248175624826
Ch{Hz) Center(Hz) | FI{Hz) Fh({Hz} ppm Limit{ppm) = Port Remark
248G 2479979G | 247952G | 2480438G | -8.468 +50 1
International Certification Corp. Page No. . 50f5
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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) 1.31 1M31F1D 1.305
Max-OBW = Maximum 99% occupied bandwidth; Min-OBW = Minimum 99% occupied bandwidth;
Result
Mode Result Limit P1-0BW
(MHz) (MHz)
BT-LE(1Mbps) -
2402MHz_TnomVnom Pass 26 1.305
2402MHz_TnomVmin Pass 26 1.305
2402MHz_TnomVmax Pass 26 1.305
2440MHz_TnomVnom Pass 26 1.31
2440MHz_TnomVmin Pass 26 1.309
2440MHz_TnomVmax Pass 26 1.31
2480MHz_TnomVnom Pass 26 1.31
2480MHz_TnomVmin Pass 26 1.31
2480MHz_TnomVmax Pass 26 1.31
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) oBwW
2402MHz_TnomVnom
chFreq [ 7 3 ' | por2 [~ ]
2402GHz 54 | : \ J
an 254
S;MHZ 0+
RBW 2.5
300kHz -5
VBW 7.5+
300kHz -10-
Sweep Time -12.5-
[s00ms | 15+
Detector Type -17.5-
‘ Peak ‘ 20|

=225 T I ; 1 I 1 I 1 I 1 : 1 ]
24015 24012G 24014G 2.4016G 240186 2402G 240226 2.4024G 240266 2.4028G 24036

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

1305 24013286 2402634G | 26 1

BT-LE(1Mbps) OoBW
2402MHz_TnomVmin
[lch Freq IE 3 ; 1 por1 [~ ]

24026Hz 5- 1 : i '
Span 2.5+

2MHz 0+

RBW 2.5+

300kHz -5-

vBw 7.5+

300kHz -10-

Sweep Time 12,5+

500ms -154

Detector Type -17.5-

Peak 20|

225+ ‘ - ‘ . ‘ . ‘ I . .
24016 240126G 240146 240166 240186 2402G 2.4022G 2.4024G 2.4026G 240286G 24036

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

1.305 2401328G  2402634G |26 1
BT-LE(1Mbps) OoBW
2402MHz_TnomVmax
(Ch Freq [ 3 : [ a1l [
2.402GHz 5 1 : | '
Span 25+
2MHz 0
RBW 2.5+
300kHz -5+
VBW -7.54]
300kHz -10-|
Sweep Time -12.5+
500ms -15-]
Detector Type 17.5-
Peak 20—

225 | o | ! | | | ! | ]
2401G 2.4012G 24014G 2.4016G 24018G 2402G 240226 2.4024G 240266 2.4028G 2403G

OBW(MHz) FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Port
1305 2401328G | 2402634G | 26 1

International Certification Corp. Page No. : 20f4
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K
Occupied Bandwidth-DTS Result Appendix C
BT-LE(1Mbps) oBwW
2440MHz_TnomVnom
rCh Freq [ 15 ! : | Port1 W ]
244GHz 57 : : ! J
an 254
S;MHZ 0+
RBW 25+
300kHz -5-
VBW 7.5-
300kHz -10
Sweep Time -12.5-
[s00ms | 15+
Detector Type -17.5-
‘ Peak ‘ 20|

=225 nl I : 1 I 1 1 I 1 ' 1 1
2439G 24392G 24394G 2.43966G 243956 244G 244026 2.4404G 244066 2.4408G 2441G

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

131 24393176 24406286 26 1

BT-LE(1Mbps) oBwW
2440MHz_TnomVmin
'Ch Freq 1T 15 ! ! | Port1 W ]

244GHz 34 ; : ! J
Span 2.5+

2MHz 0+

REBW -2.5

300kHz 5

VBW -1.5-

300kHz -10-

Sweep Time 12,5+

500ms -154

Detector Type -17.5-

Peak 20|

225, e . . . . " . j
2.4309G 243926 24394G 243966 243986 244G 2.4402G 2.4404G 2.4406G 2.4408G 24416

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

1.309 2439318G 24406286 26 1

BT-LE(1Mbps) OBW
2440MHz_TnomVmax
[ Ch Freg [ 75 | : [ Port1 W

244GHz 5 : : | '
Span 25+

2MHz 0+

RBW 2.5+

300kHz -5

VBW -71.5-|

300kHz -10+

Sweep Time -12.5+

500ms -15-]

Detector Type 17.5-

Peak 20—

225 | o | | | | I | |
2.439G 243926 24394G 2.4396G 243986 244G 2.4402G 2.4404G 244066 2.4408G 2441G

OBW(MHz) FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Port
131 2439317G | 24406286 | 26 1

International Certification Corp. Page No. : 3ofd
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IcCc
Occupied Bandwidth-DTS Result Appendix C

BT-LE(1Mbps) OBW
2480MHz_TnomVnom
chFreq [ 7 : ; | por2 [~ ]
[2486H: | 22: : ‘ | ’
=

RBW =5

300kHz ?;i

VEW ’

300kHz 1212:

Sweep Time 154

500ms 175

Detector Type .20
‘ Peak ‘ 22,5

-25 "I | ' 1 | 1 1 I 1 ' 1 ]
2479G 24792G 24794G 24796G 247956 248G 248026 2.4804G 248066 2.4808G 2481G

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

131 24703006 | 2480626 26 1

BT-LE(1Mbps) OoBW
2480MHz_TnomVmin
'Ch Freq 1T 15 : ; | Port1 W ]

248GHz 22’ : ; | '
Span =7

2MHz 07

RBW 2;:

300kHz 5.

VEW

300kH il
: 12,5+

Sweep Time 154

500ms 1754

Detector Type .20

Peak 235

24796 24792G 24794G 247966 247986 248G 2.4802G 2.4804G 2.4806G 24B08G 24816

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

131 2479309G  248062G |26 1
BT-LE(1Mbps) OoBW
2480MHz_TnomVmax
Ch Freg 75 : : Portl |/
248GHz 37 : ‘ [ ’
3 25-
pan
2MHz 07
RBW '2';'
300kHz
-7.5-
VBW
300kH il
. 125
Sweep Time 154
500ms 1754
Detector Type 204
Peak 725+
24796 247926 24794G  24796G  24798G 248G 24802G  24804G  24806G  24808G  2481G
OBW(MHz) | FI-OBW(Hz) Fh-OBW(Hz) Limit(MHz) Port
131 2479309G | 248062G |26 1
International Certification Corp. Page No. : 4ofd
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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
(Hz) (Hz) (Hz) (MHz) (dBm) | (UW/MHz) | (dBm) | (uW/MHz) (dB)

2.4-2.4835GHz - - - - - - - - -

BT-LE(1Mbps) Pass 2.387G 24G M 2399.974 -32.88 0.51523 -16.02 25 -16.86
International Certification Corp. Page No. : 1lof5
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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

(Hz) (Hz) (Hz) (MHz) (dBm) | (UW/MHz) | (dBm) | (UWW/MHz) | (dB)

BT-LE(1Mbps) - - - - - - -
2402MHz_TnomVnom Pass 30M 2.387G 1M 2312.755 -52.61 0.00548 -26.02 25 -26.59
2402MHz_TnomVnom Pass 2.387G 24G 1M 2399.974 -32.88 0.51523 -16.02 25 -16.86
2402MHz_TnomVnom Pass 24835G | 2.4965G 1M 2484.54 -53.20 0.00479 -16.02 25 -37.18
2402MHz_TnomVnom Pass 2.4965G 12.5G 1M 12486.245 | -44.16 0.03837 -26.02 25 -18.14
2402MHz_TnomVmin Pass 30M 2.387G ™M 2325.718 -52.98 0.00504 -26.02 25 -26.96
2402MHz_TnomVmin Pass 2.387G 24G ™M 2399.974 -33.37 0.46026 -16.02 25 -17.35
2402MHz_TnomVmin Pass 2.4835G 2.4965G 1M 2493.38 -53.20 0.00479 -16.02 25 -37.18
2402MHz_TnomVmin Pass 2.4965G 125G 1M 12498.75 -44.09 0.03899 -26.02 25 -18.07
2402MHz_TnomVmax Pass 30M 2.387G 1M 2357.537 -52.84 0.0052 -26.02 25 -26.82
2402MHz_TnomVmax Pass 2.387G 24G 1M 2399.974 -32.98 0.5035 -16.02 25 -16.96
2402MHz_TnomVmax Pass 2.4835G 2.4965G 1M 2490.312 -53.23 0.00475 -16.02 25 -37.21
2402MHz_TnomVmax Pass 2.4965G 125G 1M 12491.247 -44.32 0.03698 -26.02 25 -18.30
2440MHz_TnomVnom Pass 30M 2.387G ™M 2330.432 -562.78 0.00527 -26.02 25 -26.76
2440MHz_TnomVnom Pass 2.387G 24G ™M 2396.256 -563.65 0.00432 -16.02 25 -37.63
2440MHz_TnomVnom Pass 2.4835G 2.4965G ™M 2484514 -563.22 0.00476 -16.02 25 -37.20
2440MHz_TnomVnom Pass 2.4965G 125G ™M 12496.249 -44.08 0.03908 -26.02 25 -18.06
2440MHz_TnomVmin Pass 30M 2.387G ™M 1982.774 -52.85 0.00519 -26.02 25 -26.83
2440MHz_TnomVmin Pass 2.387G 24G ™M 2394.852 -53.59 0.00438 -16.02 25 -37.57
2440MHz_TnomVmin Pass 2.4835G 2.4965G 1M 2488.544 -53.25 0.00473 -16.02 25 -37.23
2440MHz_TnomVmin Pass 2.4965G 125G 1M 12487.496 -44.28 0.03733 -26.02 25 -18.26
2440MHz_TnomVmax Pass 30M 2.387G 1M 2346.931 -52.75 0.00531 -26.02 25 -26.73
2440MHz_TnomVmax Pass 2.387G 24G 1M 2387.208 -53.68 0.00429 -16.02 25 -37.66
2440MHz_TnomVmax Pass 2.4835G 2.4965G 1M 2488.804 -53.22 0.00476 -16.02 25 -37.20
2440MHz_TnomVmax Pass 2.4965G 125G 1M 12498.75 -43.73 0.04236 -26.02 25 7.7
2480MHz_TnomVnom Pass 30M 2.387G ™M 2311.576 -52.91 0.00512 -26.02 25 -26.89
2480MHz_TnomVnom Pass 2.387G 24G ™M 2398.284 -53.61 0.00436 -16.02 25 -37.59
2480MHz_TnomVnom Pass 2.4835G 2.4965G ™M 2484124 -53.00 0.00501 -16.02 25 -36.98
2480MHz_TnomVnom Pass 2.4965G 125G ™M 12452.483 -44 .47 0.03573 -26.02 25 -18.45
2480MHz_TnomVmin Pass 30M 2.387G ™M 2318.647 -52.90 0.00513 -26.02 25 -26.88
2480MHz_TnomVmin Pass 2.387G 24G ™M 2399.454 -53.55 0.00442 -16.02 25 -37.53
2480MHz_TnomVmin Pass 2.4835G 2.4965G 1M 2483.526 -53.05 0.00495 -16.02 25 -37.03
2480MHz_TnomVmin Pass 2.4965G 125G 1M 12498.75 -44.10 0.0389 -26.02 25 -18.08
2480MHz_TnomVmax Pass 30M 2.387G ™ 2345.753 -52.85 0.00519 -26.02 25 -26.83
2480MHz_TnomVmax Pass 2.387G 24G 1M 2391.576 -53.64 0.00433 -16.02 25 -37.62
2480MHz_TnomVmax Pass 2.4835G 2.4965G 1M 2483.89 -53.04 0.00497 -16.02 25 -37.02
2480MHz_TnomVmax Pass 2.4965G 125G 1M 12498.75 -44.34 0.03681 -26.02 25 -18.32
International Certification Corp. Page No. : 20of5
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IcC
CSE-TX Unwanted Emission Strength-DTS Result Appendix D
BT-LE(1Mbps) CSE-TX-
2402MHz_TnomVnom
15 1 - [ Limit W ]
20~ 20| Portl [~/
-25- -25-]
-30-| -30-|
-35- -35-|
-40-| -40-|
-45- -45-|
-50- -50-
-55- -55-]
2398G 246G 2.4025G 30Mm 1G 2G 3G 4G 5G 6G G 8G 9G 10G 116 12G125G
Freq(MHz) Psum(dBrn) Limit{dBm) Margin(dB) P1{dBm]
2312755 -52.61 -26.02 -26.59 -52.81
2399.974 -32.88 -16.02 -16.86 -32.88
248454 -53.20 -16.02 -37.18 -53.20
12486.245 -44.16 -26.02 -1814 -4416
BT-LE(1Mbps) CSE-TX-
2402MHz_TnomVmin
15 1= - I Limnit W ]
-20- -20- Portl [/
-25-| -25+
-30-| =30+
-35-| =35+
-40- 40
-45-] -45-
-50- -50
_55-] -55-]
2398G 246G 2.4025G 30Mm 1G 2G 3G 4G 5G 6G G 8G 9G 10G 116 12G125G
Freq(MHz) Psum{dBm] Limit{dBm) Margin{dB) P1{dBm]
2325718 -52.98 -26.02 -26.96 -52.98
23299974 -33.37 -16.02 -17.35 -3337
249338 -53.20 -16.02 -3718 -53.20
12498.75 -44,09 -26.02 -18.07 -44.09
BT-LE(1Mbps) CSE-TX-
2402MHz_TnomVmax
15+ 1= - [ Limit W ]
-20- -20+ Portl [
_25-] -25-]
-30-| -30
-35- 35
-40- -40 -
-45-] -45-
s0- s0- M“M‘MW
-55- -55-]
-60-, | [ 60-, ' | ' ' | ' ' | 1 | | ' 1
2398G 24G 2.4025G 30M 1G 2G 3G 4G 5G 6G 7G 86 9G 10G 16 12G12.5G
Freq(MHz)  Psum(dBm) Limit(dBm) Margin(dB) P1(dBm)
2357.537 -52.84 -26.02 -26.82 -52.84
2399974 -32.98 -16.02 -16.96 -32.98
2490.312 -53.22 -16.02 -37.21 -53.23
12491.247 -44.32 -26.02 -18.30 -44.32
International Certification Corp. Page No. 30f5
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IcC
CSE-TX Unwanted Emission Strength-DTS Result Appendix D
BT-LE(1Mbps) CSE-TX-
2440MHz_TnomVnom
15 - [ 15 = [ Limit W ]
20- 20 Portl [~/
-25-| -25-
-30- -30-
-35- -35
-40-| -40-|
-45- -45-|
-50- -50-
L .
-55- 55~ M
2.393G 245G 24855G 30M 16 26 3G 4G 56 6G 76 8G 9G 106G 116G 12G125G
Freq(MHz) Psum(dBrn) Limit{dBm) Margin(dB) P1{dBm]
23230432 -52.78 -26.02 -26.76 -52.78
2396.256 -53.65 -16.02 -37.63 -53.65
2484.514 -53.22 -16.02 -37.20 -53.22
12496.249 -44.08 -26.02 -18.06 -44.08
BT-LE(1Mbps) CSE-TX-
2440MHz_TnomVmin
15 - [ 15 = I Limit W ]
-20- -20- Portl [/
-25-| -25-
-30- -30-|
-35- -35-
-40-| -40-|
-45-] -45-
-50- -50- WW
55— 3 55 M
2.393G 245G 24855G 30M 16 26 3G 4G 56 6G 76 8G 9G 106G 116G 12G125G
Freq(MHz) Psum{dBm] Limit{dBm) Margin{dB) P1{dBm]
1982774 -52.85 -26.02 -26.83 -52.85
2394852 -53.59 -16.02 -37.57 -53.59
2488.544 -53.25 -16.02 -37.23 -53.25
12487 496 -44.28 -26.02 -18.26 -44.28
BT-LE(1Mbps) CSE-TX-
2440MHz_TnomVmax
T5- - | 15 . [ Limit W ]
-20- -20+ Portl [
-25- -25-]
-30- -30-|
_35-] -35-]
40— 40—
-45-] -45-
-50- -50-
57 1 554 M
23:9‘%‘3(3 Z‘A‘SG 248‘55(3 BEM 1IG Zb BIG 4|G Sb ﬁIG F‘IG E‘G QIG ldG ll‘G IZIG 1215(3
Freq(MHz)  Psum(dBm) Limit(dBm) Margin(dB) P1(dBm)
2346931 -52.75 -26.02 -26.73 -52.75
2387.208 -53.68 -16.02 -37.66 -53.68
2488804 -53.22 -16.02 -37.20 -53.22
1249875 -4373 -26.02 -1771 -4373
International Certification Corp. Page No. : 40f5
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icC
CSE-TX Unwanted Emission Strength-DTS Result Appendix D
BT-LE(1Mbps) CSE-TX-
2480MHz_TnomVnom
15+ 1M 15 = [ Limit W ]
-20- -20- Portl [/
-25-| -25-
-30- -30-
-35- -35-
40— 40|
-45- -45-]
d N MWW
—
-55-| -55- M
24795G 2482G  2.484G 24855G 30M 16 26 3G 4G 56 6G 76 8G 9G 106G 116G 12G125G
Freq(MHz) Psum(dBrn) Limit{dBm) Margin(dB) P1{dBm]
23211576 -5291 -26.02 -26.89 -5291
2398.284 -5361 -16.02 -37.59 -53.61
2484124 -53.00 -16.02 -36.98 -53.00
12452483 -44.47 -26.02 -1845 -44.47
BT-LE(1Mbps) CSE-TX-
2480MHz_TnomVmin
15+ 1M 15 = I Limit W ]
-20- -20- Portl [/
-25-| -25-
-30- -30-|
-35- -35-
40— 40|
-45-] -45-
50 -50-
—
55— 55+ M
24795G 2482G  2.484G 24855G 30M 16 26 3G 4G 56 6G 76 8G 9G 106G 116G 12G125G
Freq(MHz) Psum{dBm] Limit{dBm) Margin{dB) P1{dBm]
2318647 -52.90 -26.02 -26.88 -52.90
23299454 -53.55 -16.02 -37.53 -53.55
2483.526 -53.05 -16.02 -37.03 -53.05
12498.75 -44.10 -26.02 -18.08 -4410
BT-LE(1Mbps) CSE-TX-
2480MHz_TnomVmax
15+ 1= - [ Limit W ]
-20- -20+ Portl [
-25- -25-]
-30- -30-|
-35- 35
-40- -40 -
45— 45
-50- -50-
S
55— 55 M
-60 T 1 1 1 " 1 I 1 1 I 1 1 I 1 I I 1 1
2.4795G 2482G 24846 2.4855G 30M 1G 2G 3G 4G 5G 6G 7G 86 9G 10G 16 12G12.5G
Freq(MHz)  Psum(dBm) Limit(dBm) Margin(dB) P1(dBm)
2345753 -52.85 -26.02 -26.83 -52.85
2391.576 -53.64 -16.02 -37.62 -53.64
248389 -53.04 -16.02 -37.02 -53.04
1249875 -44.34 -26.02 -18.32 -44.34
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(1Mbps) Pass 43:39:00:07:1F:AC 48 bits Good
International Certification Corp. Page No. : 1of2
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IcCc
Interference Prevention Function-DTSResult Appendix E
Result
Mode Result ID Length ID Limit Function
BT-LE(1Mbps) - - - -
2402MHz_TnomVnom Pass 43:39:00:07:1F:AC 48 bits Good
2402MHz_TnomVmin Pass 43:39:00:07:1F:AC 48 bits Good
2402MHz_TnomVmax Pass 43:39:00:07:1F:AC 48 bits Good
2440MHz_TnomVnom Pass 43:39:00:07:1F:AC 48 bits Good
2440MHz_TnomVmin Pass 43:39:00:07:1F:AC 48 bits Good
2440MHz_TnomVmax Pass 43:39:00:07:1F:AC 48 bits Good
2480MHz_TnomVnom Pass 43:39:00:07:1F:AC 48 bits Good
2480MHz_TnomVmin Pass 43:39:00:07:1F:AC 48 bits Good
2480MHz_TnomVmax Pass 43:39:00:07:1F:AC 48 bits Good
International Certification Corp. Page No. : 20f2
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IcC
CSE-RX Secondary Radiated Emissions-DTS Result Appendix F
Summary
Mode Result F-Start F-Stop RBW Freq Psum Psum Limit Limit Margin
(Hz) (Hz) (Hz) (MHz) (dBm) | (nNW/MHz) | (dBm) | (nW/MHz) (dB)

2.4-2.4835GHz - - - - - - - - -

BT-LE(1Mbps) Pass 16 12.5G M 12498.562 | -74.15 0.03846 -46.99 20 -27.16
International Certification Corp. Page No. : 1lof5
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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

(Hz) (Hz) (Hz) (MHz) (dBm) | ("WIMHz) | (dBm) | ("W/MHz) | (dB)

BT-LE(1Mbps) - - - - - - -
2402MHz_TnomVnom Pass 30M 16 100k 664.38 -94.00 0.0004 -53.98 4 -40.02
2402MHz_TnomVnom Pass 1G 12.5G M 12484187 | -74.47 0.03573 -46.99 20 -27.48
2402MHz_TnomVmin Pass 30M 16 100k 869.535 -94.06 0.00039 -53.98 4 -40.08
2402MHz_TnomVmin Pass 1G 12.5G 1M 12500 -74.47 0.03573 -46.99 20 -27.48
2402MHz_TnomVmax Pass 30M 1G 100k 948.105 -93.41 0.00046 -53.98 4 -39.43
2402MHz_TnomVmax Pass 1G 125G ™M 12500 -74.57 0.03491 -46.99 20 -27.58
2440MHz_TnomVnom Pass 30M 16 100k 954.895 -93.20 0.00048 -53.98 4 -39.22
2440MHz_TnomVnom Pass 1G 125G 1M 12498.562 -74.26 0.0375 -46.99 20 27.27
2440MHz_TnomVmin Pass 30M 16 100k 986.905 -93.83 0.00041 -53.98 4 -39.85
2440MHz_TnomVmin Pass 1G 125G 1M 12500 -74.63 0.03443 -46.99 20 -27.64
2440MHz_TnomVmax Pass 30M 16 100k 921.915 -93.59 0.00044 -53.98 4 -39.61
2440MHz_TnomVmax Pass 1G 125G 1M 12484.187 -74.63 0.03443 -46.99 20 -27.64
2480MHz_TnomVnom Pass 30M 1G 100k 909.305 -93.85 0.00041 -53.98 4 -39.87
2480MHz_TnomVnom Pass 1G 125G ™M 12498.562 -74.15 0.03846 -46.99 20 -27.16
2480MHz_TnomVmin Pass 30M 1G 100k 711.425 -93.86 0.00041 -53.98 4 -39.88
2480MHz_TnomVmin Pass 1G 125G ™M 12492.812 -74.20 0.03802 -46.99 20 27.21
2480MHz_TnomVmax Pass 30M 1G 100k 992.725 -93.93 0.0004 -53.98 4 -39.95
2480MHz_TnomVmax Pass 1G 125G ™M 12500 -74.16 0.03837 -46.99 20 2747
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Appendix F
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Appendix F

BT-LE(1Mbps)
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Appendix F

BT-LE(1Mbps)
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"v‘ LSR 2.4/5.5 GHz Dipole Antenna

Design. Create. Certify. Connect Dat aS h eet

2.4 GHz / 5.5 GHz Dipole 2 dBi Antenna for Reverse Polarity SMA

ORDERING INFORMATION

Order Number Description
001-0009 2.4/5.5GHz Dipole Antenna for Reverse Polarity SMA Connector.
080-0001 U.FL to Reverse Polarity SMA Cable, 105mm

Table 1 Orderable Part Numbers

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

330-0094-R1.2 Copyright © 2012-2015 LSR Page 1 of 6



i LSR

2.4/5.5 GHz Dipole Antenna

Design. Create.Gertity. Connee Datasheet
SPECIFICATIONS
Specification Value
2.4Ghz Band Peak Gain +2 dBi
5 GHz Band Peak Gain +2 dBi
Impedance 50 ohms, Nominal
Type Dipole
Polarization Linear Vertical
VSWR <2.0 : 1, Maximum
Frequency 2400-2500MHz, 5150-5850MHz
Weight 229
Size 137 x 13 mm
Antenna Color Black
Operating Temp —20°C+65°C
UL Rating UL 94HB
Table 2 Specifications
The information in this document is subject to change without notice.
330-0094-R1.2 Copyright © 2012-2015 LSR Page 2 of 6



"" LSR 2.4/5.5 GHz Dipole Antenna

Datasheet

Design. Create. Certify. Connect

PHYSICAL DIMENSIONS (MM)
@6

Y [

1372

g

T

30.6

~everse SMA Plug

Figure 1 Physical Dimensions

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

Design. Create. Certify. Connect.

2.4/5.5 GHz Dipole Antenna

Datasheet

TYPICAL ANTENNA REFLECTION PERFORMANCE

1 Active Ch)Trace 2 Response 3 Skimulus

4 Mkl Analysis 5 Instr Skate

Trl 222 Log Mag 10.00dE/ Ref O.0004E [RO]
50.00 =1 2.4000000 GHz -11.153 dE
do.00 |2 2.4835000 GHz -13.562 dE
2 C.1B00000 GHz -13.281 dE
20,00 | ¢4 5,3500000 GHz -14.919 dE
E 5,7250000 GHz -17.340 dE SWR
20,00 |& B 800000 GHz —23.308 dE
10,00
0.000
-1o.0a0
-20.00
-30.00
-40.00
-50.00 ey = ==
piEE 522 SWR 1.000/ Ref 1.000 [RO]
11.00 =1  Z2.4000000 GHz @ 1.7622
1o.00 |2 2.483E000 GHz  1.E3E
2 E.1500000 gHz  1.5534
9.000 4 E_3500000 GgH=z  1.437E5
- 5 5.7250000 GHz  1.2%42
. 5 SLES00000 GH=  1.14&e7 R
eturn Loss
F.L.0o0
&.000
S.0o00
4.000
2.000
1
2.000 2
| L.000 i p:8 oy 4
3 Start 2 GHz IFE 70 kHz

Hald

Figure 2 Typical Antenna Reflection Performance

The information in this document is subject to change without notice.
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"" LSR 2.4/5.5 GHz Dipole Antenna

Design. Create. Certify. Connect Dat aS h eet

TYPICAL ANTENNA RADIATION PERFORMANCE
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180
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— 2500 MRZ
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—— 5550 MHZ
—— 5650 MHZ
— 5750 MHZ
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270

* Polar Plots: 10db / Div

180
Figure 3 Typical Antenna Radiation Performance

The information in this document is subject to change without notice.
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"" LSR 2.4/5.5 GHz Dipole Antenna

Design. Create. Certify. Connect Dat aS h eet

CONTACTING LS RESEARCH

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
Wiki wiki.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.

The information in this document is subject to change without notice.
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V" LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect.

2.4 /5.5 GHz FlexPIFA 3 dBi Antenna w/U.FL Cable, 100mm

L

ORDERING INFORMATION

Order Number Description
001-0016 2.4 /5.5 GHz FlexPIFA Antenna w/U.FL cable, 100mm
001-0021 2.4 /5.5 GHz FlexPIFA Antenna w/MHFA4L cable, 100mm

Table 1 Orderable Part Numbers

KEY FEATURES

= Can be installed on = Dual Band Antenna: = Adhesive holds to
different non- 2.4 GHz and 5 GHz surface during
conductive surfaces humidity exposure
and thicknesses. = Can be installed on and hot/cold cycles.
flat or curved
= Can be installed near surfaces. =  RoHS Complaint
metals or the human
body. = Quick and easy
Installation

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

2.4/5.5 GHz FlexPIFA Antenna, 100mm

Design. Create. Certify. Connect. Dat aS h eet
SPECIFICATIONS
Specification Value
2.4 GHz Bgnd Peak +2 5 dBi
Gain
5 GHz Bapd Peak +3 dBi
Gain
2.4 GHz Average >-1.9 dBi
Gain
5 GHz Average Gain > -4.0 dBi
Impedance 50 ohms
Type Flexible Planar Inverted F Antenna (FlexPIFA)
Polarization Linear
<3.0:1, 2400 — 2480 MHz
VSWR
<3.0:1, 4900 — 5900 MHz
Frequency 2400 - 2480 MHz, 4900 - 5900 MHz
Weight 1.13¢g
Size 38.6mm x 12.7mm x 2.5mm
Antenna Color Clear Yellow
Adhesive 3M 100MP
Operating Temp -40°C to +85°C
. U.FL: 2.5mm Max
Connector Mating
Height
MHFA4L: 1.4mm Max
Table 2 Specifications
The information in this document is subject to change without notice.
330-0156-R1.1 Copyright © 2015 LSR Page 2 of 33



@i LSR

2.4/5.5 GHz FlexPIFA Antenna, 100mm

Design. Create. Certify. Connect. Dat aS h eet
PHYSICAL DIMENSIONS (MM)
T
L
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e
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o
!
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38.6 Soldered
| 0%
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Cable #1.13(Gray)

Mini PCI Conn [ 1

Figure 1 Physical Dimensions

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

330-0156-R1.1 Copyright © 2015 LSR

Page 3 of 33



V" LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect.

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. Curved surface measurements were taken by placing the antenna on the inside and
outside of different diameter PVC tubing.

FLAT SURFACE ANTENNA MEASUREMENTS

E5071C Network Analyzer
1 Active ChfTrace 2Response 3 Stimulus 4 MkrfAnalysis 5 Instr State Resize
MO 511 Log Mag 2.000dB/ rRef -©.000de [F1]
2. 000
1 2.4000000 GHz -§.5709 ds
2 2.4800000 GHz -12.846 dB
0. 000 3 4.9000000 GHz -11.823 ds
=4 5,4358323 GHz -7.2695 de
5. 9000000 GHz -14.594 dB
-2.000
-4.000
-6.000 )y o 4
_8.000
iR
-10.00
-12.00
-14.00
-16.00
-18.00
~20.00
-22.00
-24.00
-26.00
-28.00
-30.00 &
1 Start 2 GHz IFBWY 70 kHz stop 6 GHz [ERIeN |
Hold ExtRef 2015-05-04 18:47

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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V‘v LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect.

FLAT SURFACE ANTENNA RADIATION PERFORMANCE

FlexPIFA centered on a 1.5 mm thick plate of Polycarbonate

Antenna Measurement Set-Up:

Figure 3 Vertical Orientation Set-Up

The information in this document is subject to change without notice.
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V‘v LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect

Vertical Orientation at 2440 MHz:
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Total Gain (dBi) min: 4.7 max: +1.7  avg: -0.5

Figure 4 Vertical Orientation Pattern

The information in this document is subject to change without notice.
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V‘v LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect.

Antenna Measurement Set-Up:

Figure 5 Horizontal Orientation Set-Up

The information in this document is subject to change without notice.
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V‘v‘ LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm

Design. Create. Certify. Connect Dat aS h eet

Horizontal Orientation at 2440 MHz;
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Total Gain (dBi) min:-14.8  max: +24  avg:-1.8

Figure 6 Horizontal Orientation Pattern

The information in this document is subject to change without notice.
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V‘v LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect.

Antenna Measurement Set-Up:

Figure 7 Flat Orientation Set-Up

The information in this document is subject to change without notice.
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V‘v LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect

Flat Orientation at 2440 MHz:

180

Total Gain (dBi) min: -20.5  max: +1.2  avg: -3.2

Figure 8 Flat Orientation Pattern

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

330-0156-R1.1 Copyright © 2015 LSR Page 10 of 33



V‘v LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
A

Design. Create. Certify. Connect. Dat aS h eet

5 GHz Band

FlexPIFA centered on a 1.5 mm thick plate of Polycarbonate

Antenna Measurement Set-Up:

Figure 9 Vertical Orientation Set-Up

The information in this document is subject to change without notice.
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V‘v LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect

Vertical Orientation at 4900 MHz:

180

270

Total Gain (dBi) min: -8.1 max: +0.2  avg -2.9

Figure 10 Vertical Orientation Pattern

The information in this document is subject to change without notice.
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V‘v LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect

Vertical Orientation at 5400 MHz:
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Total Gain (dBi) min: -18.6  max: -2.9  avg: -7.3

Figure 11 Vertical Orientation Pattern

The information in this document is subject to change without notice.
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V‘v LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect

Vertical Orientation at 5900 MHz:

180

Total Gain (dBi} min:-18.6  max: -0.9  avg: -6.0

Figure 12 Vertical Orientation Pattern

The information in this document is subject to change without notice.
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V‘v LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect.

Antenna Measurement Set-Up:

Figure 13 Horizontal Orientation Set-Up

The information in this document is subject to change without notice.
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V‘v LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect

Horizontal Orientation at 4900 MHz:

180

Total Gain (dBi) min: -6.6 max: +2.8 avg:-1.6

Figure 14 Horizontal Orientation Pattern

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

330-0156-R1.1 Copyright © 2015 LSR Page 16 of 33



V‘v LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect

Horizontal Orientation at 5400 MHz;

180

Total Gain (dBi}) min: -11.7  max: +1.6  avg: -2.8

Figure 15 Horizontal Orientation Pattern

The information in this document is subject to change without notice.
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V‘v LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect

Horizontal Orientation at 5900 MHz:

180

Total Gain (dBi)  min: -9.9 max: +1.3  avg: -2.3

Figure 16 Horizontal Orientation Pattern

The information in this document is subject to change without notice.
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V‘v LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect.

Antenna Measurement Set-Up:

Figure 17 Flat Orientation Set-Up

The information in this document is subject to change without notice.
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V‘v LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect

Flat Orientation at 4900 MHz:
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Total Gain (dBi) min:-10.9  max: +1.7  avg: -2.6

Figure 18 Flat Orientation Pattern
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V‘v LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect

Flat Orientation at 5400 MHz:

Total Gain (dBi) min: -17.6 max: +3.0 avg: -2.3

Figure 19 Flat Orientation Pattern

The information in this document is subject to change without notice.
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V‘v LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect

Flat Orientation at 5900 MHz:
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Total Gain (dBi}  min: -10.5 max: +2.3  avg: -1.2

Figure 20 Secondary Elevation Pattern
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V" LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect.

OPTIMAL INSTALLATION GUIDE

i StrongE-Field v e e ettt e eaie e e e
‘Betweeh Plates’ * ¢ + + - - - -FringingFields .

Main EIement:

’
'
U
'

Ground PIate/ B

Figure 21 E-Field Radiation from FlexPIFA, Taken from CST Simulation

The main element should be kept clear of any hon-metal objects (such as plastics) on top of it by at
least 3 mm (see Figure 22). Similarly, the two long sides of the FlexPIFA should be kept clear of any
non-metal object by at least 2 mm (See Figure 23). 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 22 Top Clearance

The information in this document is subject to change without notice.
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_
] 1
2 mm 1 mm
Side Clearance Ground Wall Clearance

Figure 23 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.
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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 perpendicular to the side of the FlexPIFA (this is the way the cable comes assembled),

underneath the ground plate, or away from the ground wall. All three of these options are shown in
Figure 24.

Perpendicular to the side

Underneath the FlexPIFA

Away from the Ground wall

Figure 24 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 LS Research for assistance.

Figure 25 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 LS Research for assistance.

The information in this document is subject to change without notice.
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Figure 26 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 21). 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.

LL00
P S

y o P
X3 4

Figure 27 FlexPIFA Mounted on Metal

Do not mount the FlexPIFA where metal is within 10 mm above the main element (see Figure 29).
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 28). 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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1

FlexPIFA

2.4&5.5CHz|

PSR &

001-0016 Rev2 |

Figure 28 FlexPIFA Mounted on Metal Surface with 1.5mm Thick Polycarbonate Spacer

e e ——————— — — ——

10 mm

Figure 29 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 29.

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

330-0156-R1.1 Copyright © 2015 LSR Page 30 of 33



"v LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
y |

Design. Create. Certify. Connect. Dat aS h eet

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.

Quite often this separation distance between the body tissue and the FlexPIFA is already provided by
the enclosure. Figure 30 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.

g LS RESEARCH

',

$8.% oo1-0014 Rev !
2.46Hz FlexPFA

Figure 30 FlexPIFA Integrated into Bracelet

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

330-0156-R1.1 Copyright © 2015 LSR Page 31 of 33



V‘v LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect.

PRODUCT REVISION HISTORY

Rev 1: Initial Production Release

FexFIFA
24 L 55GHz
F.NLS RESEARCH
‘Jml 0014 Rev1
Rev 2:
FlexPIF A
2.4&5.5GHz

LSRR

001-0016 Rev2

Updated LSR Logo

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

330-0156-R1.1 Copyright © 2015 LSR Page 32 of 33



V" LSR 2.4/5.5 GHz FlexPIFA Antenna, 100mm
4 Datasheet

Design. Create. Certify. Connect.

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.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.

The information in this document is subject to change without notice.
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2.4/5.5 GHz Waterproof Dipole Antenna, IP67
Datasheet

2.4 GHz / 5.5 GHz Waterproof Dipole 2 dBi Antenna, IP67

ORDERING INFORMATION

Order Number

Description

2.4/5.5 GHz Waterproof Dipole Antenna for Reverse Polarity SMA Connector, IP67

001-0012
080-0013 U.FL to Reverse Polarity SMA Cable, 105mm, O-Ring Seal
080-0014 U.FL to Reverse Polarity SMA Cable, 210mm, O-Ring Seal

Table 1 Orderable Part Numbers

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

2.4/5.5 GHz Waterproof Dipole Antenna, IP67

Datasheet

Specification Value
2.4 Ghz Band Gain +2 dBi
5 GHz Band Gain +2 dBi
Impedance 50 ohms
Type Dipole
Polarization Linear Vertical
VSWR <25:1
Frequency 2400 - 2500MHz, 4910 - 5850MHz
Weight 18g
Size 114 mm x 13 mm
Antenna Color Black
Operating Temp -40°C to +85°C
UL Rating UL 94HB

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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2.4/5.5 GHz Waterproof Dipole Antenna, IP67

Datasheet

TYPICAL ANTENNA REFLECTION PERFORMANCE

Straight Antenna Position

E5071C Metwork Analyzer
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Figure 2 Typical Straight Position Reflection Performance
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2.4/5.5 GHz Waterproof Dipole Antenna, IP67

Datasheet

Bent Antenna Position

E5071C Metwork Analyzer

1 Actve ChTrace 2 Response 3 Stimulus 4 Mikr/Analysis 5 Instr State
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2.4000000 GHZ -21,319 dB
2.4400000 GHZ =24.196 dB
1. 4800000 GHE -18.441 dB
-9100000 GHZ -9.0224 dB
1500000 GHE -14.726 dB

LAQD0000 GHE -15=L50 dB
. 55000@/\!2-1‘5—.;&?\ dB
VN
| J !I II.-_,/_'J) -
§
\/

LRy o

f

L,,QZE

I 511 Sem S00.0m/ Ref 1.000 [F1)

¥ 4000000 GHZ I|'1. 18k0
LA400000 GHE 11.1315
LABOOGHY GHE [1.2780
LSL00000 oMz | 2.09%8
w 1 SOMDHCH ':«.I".:JI 1.44956

6
4000000 GHZ] 1. -'n']i
« B 500000 '::H::I' 1, 394&s

I
1 i
I !

Return Loss

IFEW 1 ks

ExtRef

Figure 3 Typical Bent Position Reflection Performance
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TYPICAL ANTENNA RADIATION PERFORMANCE

2.4 GHz Band

Total Gain (RSS of Vertical and Horizontal Polarization) (dB)

2400 MHz
2450 MHz
2500 MHz

180

270

Figure 4 Typical E-Plane Performance
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Total Gain (RSS of Vertical and Horizontal Polarization) (dB)
90

2400 MHz
2450 MHz
2500 MHz
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Figure 5 Typical H-Plane Performance
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5 GHz Band

Total Gain (RSS of Vertical and Horizontal Polarization) (dB)

5150 MHz
5500 MHz
5850 MHz

180

270

Figure 6 Typical E-Plane Performance
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Total Gain (RSS of Vertical and Horizontal Polarization) (dB)
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5500 MHz
5850 MHz
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Figure 7 Typical H-Plane Performance
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CONTACTING LS RESEARCH

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

Wiki www.Isr.com/products-wiki
Technical Support www.Isr.com/products-forum
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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P/N 2450AD14A5500
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802.11 Dual Band 2.45/5 GHz Mini Chip Antenna. WiFi, Wireless LAN, |

Detail Specification: 10/26/2017
This is the Web version of this datasheet, for the full datasheet, please contact us at: www.johansontechnology.com/ask-a-question

General Specifications Let us help you with the antenna design, optimization, and tuning!
Part Number 2450AD14A5500 www.johansontechnology.com/ipc-antenna-services
Frequency
2400 - 2480 5150 - 5850
(MH2) } OO 6 &S
Ave. Rad Efficiency 60% 80% vV ¢ 9V
Peak Gain 1.0 dBi typ. 4.0 dBi typ. * Py o
(dBi typ.) (XZ-Total) (XZ-Total) . / \/> } \/>
Average Gain -3.5 dBi typ. -2.5 dBi typ.
(dBi typ.) (XZ-Total) (XZ-Total) Storage Period 18 months max.
Return Loss (dB) 6 min. 6 min. Storage Temperature -40 to +85°C
Impedance 50 Q Operating Temperature -40 to +85°C
Input Power 2 Watts max. (CW) Reel Quantity 4000

Part Number Explanation

Bulk (loose) |Suffix=S e.g. 2450AD14A5500S
PIN Suffix Packing Style T&R Suffix=T e.g. 2450AD14A5500T
100% Tin Suffix=TorS [e.g. 2450AD14A5500(T or S)
Evaluation Board [2450AD14A5500-EB1SMA & 2450AD14A5500-EB2SMA

Mechanical Dimensions Terminal Configuration

In mm Y No. Function
L] 0063 + 0.004|] 1.60 =+ 0.10 1 GND
W] 0.031 + 0.004| 0.80 + 0.10 W - 2 FEED
T 0.016 max. | 0.40 max. 3
" IRE

L
Top View

O @ 0

Top View looking "through” the component

Side View

If you'd like the complete datasheet which includes detailed gain performance,
layout guidelines, application notes, small WiFi application layout, send us as

message at:
www.johansontechnology.com/ask-a-question
As a bonus, you'll be assigned an RF Engineer to assist you in the design for free!

Johanson Technology, Inc. reserves the right to make design changes without notice.
All sales are subject to Johanson Technology, Inc. terms and conditions.

JOHANSON www.johansontechnology.com
P“‘S

4001 Calle Tecate » Camarillo, CA 93012 « TEL 805.389.1166 FAX 805.389.1821
TECHNOLOGY Lesssses

Ver. 2.2 2016 Johanson Technology, Inc. All Rights Reserved
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802.11 Dual Band 2.45/5 GHz Mini Chip Antenna. WiFi, Wireless LAN, 1oT P/N 2450AD14A5500
Detail Specification: 10/26/2017 Page 2 of 7

This is the Web version of this datasheet, for the full datasheet, please contact us at: www.johansontechnology.com/ask-a-question

Units in mm 70

| »|
»

* & % & & & & % % B S 8PS PN

No metal
layers on
yellow

....llllll area
»
. @

P s ** 20060230200

* & & & & & & 9 B D & P

To order teh ABOVE pre-tuned 50Q EVB with a female SMA connector

click here: www.johansontechnology.com/request-a-sample

Would you like the layout file of the above? Have antenna tuning issues?

Please contact us if you have any questions regarding the implementation of this antenna in
your PCB's layout. We'll be happy to guide you to maximize the antenna's performance.
Contact our applications engineers at:

www.johansontechnology.com/ask-a-question

If you'd like the complete datasheet which includes detailed gain performance,
layout guidelines, application notes, small WiFi application layout, send us as

message at:
www.johansontechnology.com/ask-a-question
As a bonus, you'll be assigned an RF Engineer to assist you in the design for free!

Johanson Technology, Inc. reserves the right to make design changes without notice.
All sales are subject to Johanson Technology, Inc. terms and conditions.
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@-H N @ L© GY Ver. 2.2 2016 Johanson Technology, Inc. All Rights Reserved


https://www.johansontechnology.com/ask-a-question

"High Frequency Ceramic Solutions"

802.11 Dual Band 2.45/5 GHz Mini Chip Antenna. WiFi, Wireless LAN, 1oT P/N 2450AD14A5500
Detail Specification: 10/26/2017 Page 3 of 6
This is the Web version of this datasheet, for the full datasheet, please contact us at: www.johansontechnology.com/ask-a-question
Mounting Considerations 2: Typical Electrical Performance (T=25°C)
07
-54-m
= -109 m{32
N ] m{29
Q -15—:
-20
] mi33
B A e B L I L L R R
20 25 30 35 40 45 50 55 6.0
_freq, GHz
m130 m129 m131
freq=2.400GHz |freq=2.442GHz freq=2.484GHz
dB(S(1.1))=-6.202|dB(S(1,1))=-14.010]dB(S(1.1))=-9.880
m132 133 m134
freq=5.150GHz eq=5.500GHz freq=5.850GHz
dB(S(1,1))=-12.06[81B(S(1,1))=-24.657| dB(S(1,1))=-10.323

If you'd like the complete datasheet which includes detailed gain performance,
layout guidelines, application notes, small WiFi application layout, send us as

message at:
www.johansontechnology.com/ask-a-question
As a bonus, you'll be assigned an RF Engineer to assist you in the design for free!

Johanson Technology, Inc. reserves the right to make design changes without notice.
All sales are subject to Johanson Technology, Inc. terms and conditions.
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802.11 Dual Band 2.45/5 GHz Mini Chip Antenna. WiFi, Wireless LAN, 1oT P/N 2450AD14A5500

Detail Specification: 10/26/2017 Page 4 of 6
This is the Web version of this datasheet, for the full datasheet, please contact us at: www.johansontechnology.com/ask-a-question

Typical EM Radiation Performance @ 2.44GHz (T=25°C)

XY-plane @2440MHz
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If you'd like the complete datasheet which includes detailed gain performance,
layout guidelines, application notes, small WiFi application layout, send us as
message at:
www.johansontechnology.com/ask-a-question
As a bonus, you'll be assigned an RF Engineer to assist you in the design for free!

Johanson Technology, Inc. reserves the right to make design changes without notice.
All sales are subject to Johanson Technology, Inc. terms and conditions.
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If you'd like the complete datasheet which includes detailed gain performance,
layout guidelines, application notes, small WiFi application layout, send us as

message at:
www.johansontechnology.com/ask-a-question
As a bonus, you'll be assigned an RF Engineer to assist you in the design for free!

Johanson Technology, Inc. reserves the right to make design changes without notice.
All sales are subject to Johanson Technology, Inc. terms and conditions.
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Antenna tuning, optimization, and validation services:

www.johansontechnology.com/ipc-antenna-services

For more antennas and to download measured S-parameters, go to:

www.johansontechnology.com/antennas

For more information about our diplexers:

www.johansontechnology.com/diplexers

Soldering Information

www.johansontechnology.com/ipcsoldering-profile

MSL Info

http://www.johansontechnology.com/msl-rating

Packaging information

www.johansontechnology.com/tape-reel-packaging

For layout review contact our Applications Team at:

www.johansontechnology.com/ask-a-question

RoHS Compliance

www.johansontechnology.com/rohs-compliance

Need help designing the antenna in? Use our antenna design services!
www.johansontechnology.com/ipc-antenna-services
2 Free layout reviews and if you need us to tune and characterize the antenna on
your product (inside anechoic chamber) we can do that too. Small lab fee may apply
for the latter.

If you'd like the complete datasheet which includes detailed gain performance,
layout guidelines, application notes, small WiFi application layout, send us as

message at:
www.johansontechnology.com/ask-a-question
As a bonus, you'll be assigned an RF Engineer to assist you in the design for free!

Johanson Technology, Inc. reserves the right to make design changes without notice.
All sales are subject to Johanson Technology, Inc. terms and conditions.
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