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1122Vl =5 Heel of Antennas
Why Matching \EiaClgs

ave in much the same
e most efficient antenna
deliver its full performance if
properly matched. Matching
mines whether energy can flow
ely and be radiated — or whether
ost of it is reflected back. In high-
frequency engineering, matchingisthe
invisible gate that decides between
success and failure. P

How Tiny Details Can Multiply Your Range Tenfold

Imagine your wireless technology could operate farther, more reliably, and more energy-efficiently — all thanks
small, often overlooked detail: the antenna. Antennas are the key to every wireless communication system, ye
true potential often remains hidden. Many underestimate the importance of proper tuning and design —
suddenly realize that the range is insufficient or connections begin to drop.

At first glance, antennas may seem simple, but their real performance only unfolds when they are perfec
their environment. Impedance matching plays a decisive role here, as it ensures that the antenr
maximum efficiency. Without this precise tuning, the full potential of an antenna remains un
underlying technology itself is flawless.

A poorly matched antenna can significantly degrade the overall performance of a devic
disrupting connections. Imagine using the best components available, only to have faulty
your product's performance. An improperly tuned antenna can become the Achilles' h
functioning device. This is why precise antenna matching is essential to achieve n
reliability.
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Why Does Miniaturi Lead to Efficiency Losses?

tribution within the antenna.

anding waves, and as the antenna is made smaller, the loss resistance increases
istance. The result is higher losses and reduced efficiency — even when the absolute

ution on electrically small dipoles clearly illustrates the difference between matched and
as. Without proper matching, significant efficiency losses occur, severely limiting the antenna's
e energy effectively.

dditional Challenge: Impedance Matching

other challenge with small antennas is impedance matching. The smaller the antenna becomes, the more difficult
is to achieve effective matching. This often results in a severely limited bandwidth or significant efficiency losses.
Impedance matching becomes particularly challenging for electrically small antennas. The graphic illustrates how
matching efficiency deteriorates as antenna size decreases.
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Are Physical Limits the Obstacle [

for Ultra-Compact loT Devices?
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The world of loT technology demands ever- [
smaller devices. From asset-tracking solutions to
wearable electronics, the requirements for
antennas in these systems are enormous.
Especially at sub-1GHz frequencies, antenna
design is pushed to its limits.
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The Challenge of Miniaturization

The hurdles facing loT devices today are surprisingly similar to those encountered E
antennas needing to deliver high performance in a very limited space. The differen
larger to accommodate bigger displays, IoT devices must become ever smaller,
think smartwatches or fitness trackers.

Adding to the challenge, network operators are pushing for a transition to
are barely approved anymore. While 4G is essential for smartphones, mo
and use 4G far below its capacity. Yet it is precisely these lower freque
PCB design.
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ST EUNCTE R [Te] 4147/ Wearable Antennas

ealth monitoring are small, lightweight, and {1\
pends critically on the efficiency of the antennas \‘ \\
onitoring of vital signs or wireless transmission of W

t reliably deliver data in real time from different parts - | ’ o
ike NB-IoT and LTE-M, especially in the demanding main | | |
evelop highly innovative antenna solutions that perform even [ 4 .
es measuring just 40 mm x 45 mm. While conventional designs | \' &\ D
encies below 20 %, our technologies enable antenna efficiencies ; ‘| % / ‘
J:"' = f

that even the smallest medical devices communicate reliably, even in | T
anges that pose challenges for compact designs — enabling precise, |
Ous health monitoring without compromise. ‘ ‘
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Conclusion: Maximum Performance Despite Miniaturization

Designing embedded antennas is a demanding art, especially when tackling
frequencies. Balancing compact size with excellent performance requires precise
This is where Quarterwave comes in: we provide tailor-made solutions that no

performance but also meet even the strictest network approvals.

Trust Quarterwave to turn your visions into reality with maximum efficie
elevate your antenna designs to the next level — ready to shape the fut
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