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Implementation Guidelines for the MON Series Antenna

Application Note AN-00511

Introduction

The Linx MON Series LTE antenna is a high-end design that provides
excellent performance in a tiny package. It is a monopole antenna, so it is
only half the antenna structure. The other half is a ground plane on a PCB
or a conductive enclosure. This means that the the PCB implementation
and packaging are critical to the overall antenna performance.

The MON Series antenna is tested on a 100mm x 100mm ground plane.
Many applications need to use a different size ground plane due to product
size limits or other constraints. This application note shows the change

in antenna performance with a 90mm x 150mm ground plane in different

orientations.

This data gives a reference point for how the antenna performance
changes with the ground plane size. Each product design is unique and

the board shape, other components and enclosure will impact the overall
antenna performance. Including a matching network on the design will
enable the antenna to be tuned for the individual board, giving optimum
performance in that design. A brief discussion of matching networks is
included at the end of this note, but contact Linx technical support for more

details.

Electrical Specifications

Parameter

Recommended Frequency LTEG/SI\%%%SO/ D%%A/T%%S/
Range

698 — 960 1710-2170
VSWR (typical at center) <2.5:1 <3.5:1
Peak Gain (max in the band) 5.8dBi 3.7dBi
Average Gain (typical) -0.50dBi —1.75dBi
Efficiency (typical) 82% 70%
Polarization
Radiation
Max Power
Wavelength
Impedance
Connection
Weight

Operating Temperature Range

Measurements taken on a 100 x 100mm (4 x 4in) ground plane,

LTE 2300 LTE 2600 LTE3500 LTE3700
2300-2400 = 2500-2700 = 3400-3600 = 3600 - 3800
<4.6:1 <3.7:1 <2.2:1 <2.8:1
2.0dBi 1.4dBi 5.2dBi 6.1dBi
—2.90dBi —3.05dBi —1.95dBi —2.20dBi
52% 60% 65% 60%

Linear

Omni-Directional
15W
Ya-wave
50-ohms
SMA Plug (Male)
89 (0.30z.)
-40°C to +70°C

mounted on the edge, straight



Edge of the Ground Plane, Straight

VSWR
0.69 0.96 1.71 217 2324 25 2.7 3.4 3.6 3.8
5
L 50
l/\‘\ I 40
4 /
S
L30T
[
o 2
g ° &
> 3
H20%
K
o
2
L 10
1 . : : ; ; ; ; ; . . . . 0

060 0.80 1.00 1.20 140 160 1.80 2.00 220 240 260 280 3.00 320 340 360 380 4.00
Frequency (GHz)

Return Loss

o 08 0.96 171 217 232425 27 34 36 38
. /‘\

N
4 / Prant P /

Return Loss
&

—
\

-14 T T T T T T T T T T T

060 080 1.00 120 140 160 1.80 200 220 240 260 280 300 320 340 360 3.80 4.00
Frequency (GHz)




Peak Gain
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Gain Plots - Edge of Plane, Straight
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Gain Plots - Edge of Plane, Straight

w/ ‘ AN > / > \ - R p
. . Y /
X \oo (f ﬁ%
I pEE S IS
| i e Gai




Edge of the Ground Plane, Bent 90°

VSWR

VSWR

-

0.69 0.96 1.71 217 23 24 25 27 34 3.6 3.8
5 L 50
N\ M 4o
) 4
F 30
3
+ 20
2
F 10
1 T T T T T T T T T T T T 0

060 0.80 1.00 1.20 140 160 1.80 2.00 220 240 260 280 3.00 320 340 360 3.80 4.00
Frequency (GHz)

Return Loss

Return Loss

0.69 0.96 1.71 217 23 24 25 2.7 3.4 3.6 3.8

. /"\\
B N~ B

_8 /
l
V

-14 T T T T T T T T T T T

060 080 1.00 120 140 160 1.80 200 220 240 260 280 300 320 340 360 3.80 4.00
Frequency (GHz)

Reflected Power (%)



Peak Gain
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Gain Plots - Edge of Plane, Bent 90°
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Gain Plots - Edge of Plane, Bent 90°
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Gain Plots - Edge of Plane, Bent 90°
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Center of the Ground Plane, Straight
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Peak Gain
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Gain Plots - Center of the Ground Plane, Straight
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Gain Plots - Center of the Ground Plane, Straight







Matching Network

A given design may not be able to incorporate the same size ground plane as was used to design and test
the antenna. The antenna’s performance can vary widely with the ground plane size, which will affect the
product’s range and other characteristics. It is possible to adjust the performance using a matching network.
This can enable the integrator to be able to optimize performance in a specific band or to level performance
across all bands.

The most common matching network is a Pl circuit between the antenna and the radio. This is two
capacitors to ground on either side of a series inductor. The values can be selected to electrically tune the
antenna. It does take test equipment such as a network analyzer to get this right.

N/

M .

4 b

GND GND

The values of the matching components are determined experimentally on the product’s board. There are
many variables that play into the antenna’s final performance, so it is very difficult to predict what it will do

on any specific design. It is best to design in the matching network, see what the antenna does on the
prototype and then dial the performance in with the network components. Not all of the components may be
needed on a particular design, so they do not need to be populated in production. But it is a good idea to
have the component pads on the board in case they are needed.

The components should be placed close to the antenna connection. The component pads should be placed
on the 50-ohm line between the radio and the antenna.
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Linx Technologies offers a service to help customers tune our antennas to their circuit boards. Please contact
Linx for more details.
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TE TECHNICAL SUPPORT CENTER

USA: +1(800) 522-6752
Canada: +1(905) 475-6222
Mexico: +52 (0) 55-1106-0800
Latin/S. America: +54 (0) 11-4733-2200
Germany: +49 (0) 6251-133-1999
UK: +44 (0) 800-267666
France: +33 (0) 1-3420-8686
Netherlands: +31(0) 73-6246-999
China: +86 (0) 400-820-6015
te.com

TE Connectivity, TE, TE connectivity (logo), Linx and Linx Technologies are trademarks owned or licensed by the TE Connectivity Ltd. family of companies. All other logos,
products and/or company names referred to herein might be trademarks of their respective owners.

The information given herein, including drawings, illustrations and schematics which are intended for illustration purposes only, is believed to be reliable. However,

TE Connectivity makes no warranties as to its accuracy or completeness and disclaims any liability in connection with its use. TE Connectivity‘s obligations shall only be as
set forth in TE Connectivity‘s Standard Terms and Conditions of Sale for this product and in no case will TE Connectivity be liable for any incidental, indirect or consequential
damages arising out of the sale, resale, use or misuse of the product. Users of TE Connectivity products should make their own evaluation to determine the suitability of each
such product for the specific application.

TE Connectivity warrants to the original end user customer of its products that its products are free from defects in material and workmanship. Subject to conditions and
limitations TE Connectivity 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 for the useful lifetime of the original end product into which the TE Connectivity product is installed. Useful lifetime of the original end product may vary but
is not warrantied to exceed one (1) year from the original date of the end product purchase.

©2023 TE Connectivity. All Rights Reserved.
08/23 Original

TECHNOLOGIES

‘connectivity

is now part of




