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T FEATURES AND BENEFITS

Quick and easy installation

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

RoHS-compliant

Can be installed in the following ways:
— On different non-conductive
surfaces and thicknesses
— On flat or semi-curved
surfaces

SPECIFICATIONS

Frequency (MHz) 863-870 902-928
Peak Gain (dBi) +1.9 +2.4
Average Efficiency (dB) >-1.9 >-14
VSWR (MHz) <3.0:1 <3.011
Impedance (Q) 50

Polarization Linear

MECHANICAL SPECIFICATIONS

Antenna Type Flexible Planar Dipole Antenna (FlexDIPOLE)
Dimensions — mm (inches) 75.8 x 13.75x 0.1 (2.98 x 0.54 x 0.004)
Weight — g (0z.) 0.78 (0.028)
Color Clear yellow
Adhesive 3M 100MP

. . MHF1 (U.FL) | 2.5
Connector Mating Height (max) — mm n\szE 14

ENVIRONMENTAL SPECIFICATIONS

Operating Temperature — °C (°F)
Material Substance Compliance

-40 to +85°C (-40 to +185°F)
ROHS

CONFIGURATION
PART NUMBER

EFH8631A3S-10MHF1
EFH8631A3S-10MH4L

CABLE LENGTH
100 mm
100 mm

CONNECTOR
MHF1
MHFA4L

Notes: Specifications are based on the 100mm cable length, standard antenna version with

length or type or connector will cause variations in these antenna specifications.

MHF1 / U.FL connector. Varying the cable

Antenna is DC short at the feed, so end-user applications should ensure AC coupling/DC block at the RF output, if required.

1
© Copyright 2022 Laird Connectivity
All Rights Reserved

https://www.lairdconnect.com/

Americas: +1-800-492-2320
Europe: +44-1628-858-940
Hong Kong: +852 2762 4823



FlexDIPOLE

Laird

Flexible Dipole Antenna
CONNECTIVITY

863-928MHz

1 MECHANICAL DRAWING

1.1 Physical Dimensions (in mm) of the EFH8631A with a 100 mm Long
Cable
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Figure 1: FlexDIPOLE mechanical drawing of EFH8631A Antenna
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2 FLAT SURFACE ANTENNA MEASUREMENTS

Flat surface measurements were performed with the antenna centered on a 2.1 mm-thick plate of polycarbonate in free space.

2.1 VSWR
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Figure 2: Antenna VSWR measured on a 2.1 mm-thick plate of polycarbonate

2.2 Return Loss
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Figure 3: Antenna Return Loss measured on a 2.1 mm-thick plate of polycarbonate
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3 ANTENNA CHAMBER TEST SETUP

Antenna measurements such as VSWR and S11 were measured with an Agilent E5071C vector network analyzer. Radiation patterns were
measured with a Rohde & Schwarz ZNB8-4PORT vector network analyzer in a Howland Company 3100 chamber equivalent. Phase center is
nine inches above the Phi positioner.

Figure 4: Howland Company 3100 Antenna chamber
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4 ANTENNA RADIATION PERFORMANCE

4.1 FlexDIPOLE centered on a 2.1 mm-thick plate of polycarbonate

g

Figure 5: Flat surface setup

3D Measurement Coordinate System
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Figure 6: 3D Measurement Coordinate System for 2D & 3D Gain Patterns
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4.2 Radiation Patterns - 2D Plots
421 2D Plots at 865 MHz
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4.2.2 2D Plots at 915 MHz
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4.3 Radiation Patterns - 3D Plots
4.3.1 3D Plots at 865 MHz
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Figure 7: Phi polarization, Theta polarization and, and total gain plots — 865 MHz

4.3.2 3D Plots at 915 MHz
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Figure 8: Phi polarization, Theta polarization and, and total gain plots — 915 MHz
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4.4 Efficiency

Efficiency vs Frequency
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Figure 9: Antenna Efficiency measured on a 2.1 mm-thick plate of polycarbonate
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4.5 Antenna Gain

Total Gain vs Frequency (as per IEEE definition)

Gain vs Frequency
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Figure 10: Total Gain vs Frequency, calculated as per the IEEE definition, summing the partial gains from two orthogonal
polarizations.

Peak Gain from Theta and Phi Polarization vs Frequency
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Figure 11: Peak Theta Polarization Gain and Phi Polarization Gain vs Frequency, measured on a 2.1mm-thick plate of polycarbonate.
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5 ANTENNA PLACEMENT & KEEP OUT REGION

5.1 Antenna Placement

The FlexDIPOLE is designed to be attached to dielectric surfaces encountered in plastic packaging of wireless communications devices. The
nominal attachment surface used in its design and characterization is a 120 mm x 70 mm, 2.1-millimeter thick, Polycarbonate sheet.

The VSWR of the FIexDIPOLE is stated below for the following materials and thicknesses outside of the design specification:

FlexDIPOLE

Material thickness{mm)| Max VSWR (868MHz) | Max VSWR (915MHz)
Polycarbonate 1.6 3.2 1.9
Polycarbonate 3.1 2.4 2.1
Polycarbonate 6.1 1.4 3.9
ABS 1.6 3.2 2.1
ABS 3.3 1.6 3.6
Nylon 0.8 4.5 2.1
Nylon 1.6 2.8 2.0
Nylon 2.5 1.3 4.3
Acrylic 1.5 3.7 1.6
Acrylic 3.0 1.7 3.1
Delrin 1.6 2.2 2.5
Delrin 3.1 1.3 4.5
FR4 1.6 1.7 6.0
PETG 1.4 3.1 2.0
PETG 2.8 1.4 4.2
Polypropylene 1.6 4.9 2.3
Polypropylene 3.2 1.5 5.3
Polyetherimide 1.6 2.5 2.8
Polyetherimide 3.3 1.5 5.3
Curved OD - 127mm 2.1 2.2 2.9
Curved ID-203mm 2.1 1.8 3.0
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5.2 Recommended Antenna Conductive Material Keep Out Region
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Notes:
e Antennais designed to be mounted on polycarbonate with a nominal thickness of 2.1mm
e Diagram is not to scale
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5.3 Antenna Performance as a Function of Ground Planes in Various Locations

5.4 Parallel Face Ground Plane

The dimensions of the ground plane utilized is 1700mm x 90mm at a varying distance of 10mm — 50mm, compared to that of free-space
measurement. A minimum distance of 30mm between the ground plane and antenna is recommended for acceptable radiated performance.

511, LogMag vs. Frequency

7

—— FlexDIPOLE_2.1mmPC_FS.csv
—— FlexDIPOLE_2.1mmPC_50mm_ParallelFaceGP.csv
—— FlexDIPOLE_2.1mmPC_40mm_ParallelFaceGP.csv
20 —— FlexDIPOLE_2.1mmPC_30mm_ParallelFaceGR.csv |
\/ —— FlexDIPOLE_2.1mmPC_20mm_ParallelFaceGP.csv
—— FlexDIPOLE_2.1mmPC_10mm_ParallelFaceGP.csv

T T T
0.825 0.850 0.875 0.900 0.9‘25 0.9‘50 O.d?S 1.000
Frequency (GHz)

Return Loss (dB)

Figure 12: Return Loss measured on a 2.1 mm-thick sheet of polycarbonate with varying parallel face ground distances

Efficiency (%) vs Frequency
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Figure 13: Efficiency measured on a 2.1 mm-thick sheet of polycarbonate with varying parallel face ground distances
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5.5 Parallel Edge Ground Plane

The dimensions of the ground plane utilized is 1700mm x 90mm at a varying distance of 120mm — 50mm, compared to that of free-space
measurement. A minimum distance of 20mm between the ground plane and antenna is recommended for acceptable radiated performance.

511, LogMag vs. Frequency
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Figure 14: Return Loss measured on a 2.1 mm-thick sheet of polycarbonate with varying parallel edge ground distances

Efficiency (%) vs Frequency
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Figure 15: Efficiency measured on a 2.1 mm-thick sheet of polycarbonate with varying parallel edge ground distances

https://www.lairdconnect.com/ 13 Americas: +1-800-492-2320
© Copyright 2023 Laird Connectivity Europe: +44-1628-858-940
All Rights Reserved Hong Kong: +852 2762 4823



FlexDIPOLE

Laird

Flexible Dipole Antenna
CONNECTIVITY

863-928MHz

5.6 Vertical Edge Ground Plane

The dimensions of the ground plane utilized is 1700mm x 90mm at a varying distance of 120mm — 50mm, compared to that of free-space
measurement. A minimum distance of 20mm between the ground plane and antenna is recommended for acceptable radiated performance.

S11, LogMag vs. Frequency
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Figure 16: Return Loss measured on a 2.1 mm-thick sheet of polycarbonate with varying edge ground distances
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Figure 17: Efficiency measured on a 2.1 mm-thick sheet of polycarbonate with varying edge ground distances
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1.4 Recommended Cable Routing

The FlexDIPOLE cable needs to be routed away from the flex circuit in order to achieve optimal performance. The cable can be bent down as
shown in the right image but must maintain >5mm distance and not cross over antenna, or performance will be degraded.

Figure 18: Recommended FlexDIPOLE cable routing for optimal performance
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6 PRODUCT REVISION HISTORY

6.1.1.7 Rev 1.0 - Initial Production Release

FlexDIPOLE

EFH8631A
868 /915 MHz
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/ ADDITIONAL INFORMATION

Please contact your local sales representative or our support team for further assistance:

Headquarters Laird Connectivity
50 S. Main St. Suite 1100
Akron, OH 44308 USA

Phone Americas: +1-800-492-2320
Europe: +44-1628-858-940
Hong Kong: +852-2762-4823

Website www.lairdconnect.com/

Technical Support www.lairdconnect.com/resources/support

Sales Contact www.lairdconnect.com/contact

Note: Information contained in this document is subject to change.

Laird Connectivity’s products are subject to standard Terms & Conditions.

© Copyright 2023 Laird Connectivity. All Rights Reserved. Patent pending. Any information furnished by Laird Connectivity and its agents is believed to be accurate and reliable. All specifications are

www.lairdconnect.com subject to change without notice. Responsibility for the use and application of Laird Connectivity materials or products rests with the end user since Laird Connectivity and its agents cannot be aware of
all potential uses. Laird Connectivity makes no warranties as to non-infringement nor as to the fitness, merchantability, or sustainability of any Laird Connectivity materials or products for any specific or
general uses. Laird Connectivity or any of its affiliates or agents shall not be liable for incidental or consequential damages of any kind. All Laird Connectivity products are sold pursuant to the Laird
Connectivity Terms and Conditions of Sale in effect from time to time, a copy of which will be furnished upon request. Nothing herein provides a license under any Laird Connectivity or any third-party
intellectual property right.
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