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Background on Millimeter Wave Systems
and Their Markets

Millimeter wave (MMW) radiation, that portion of the electromagnetic spectrum generally defined as
roughly 20 GHz to 300 GHz, has gained commercial fraction in the past two decades. Accelerating
evolufion in fechnology and changes in the regulatory environment have expanded opportunities in
existing millimefer wave applications and opened new, potentially significant markefs.

MMW imaging is established in airport security and markets are rapidly growing in loss prevention,
where systems can quickly scan employees leaving a manufacturing facility to prevent theff. New
technology will soon dramatically reduce the cost of such imaging systems, allowing their adoption
in a much broader range of venues such as courthouses, concerts, stadiums, schools, dance clubs
and many others.

MMW systems are also transforming felecommunications, offering dafa rates that can approach
those of optical fiber. E-band links are quickly capturing markets in backhaul, where they can be
deployed quickly and at a small fraction of the cost of laying optical fiber.

Millimeter waves may be the only viable solufion to the bandwidth challenges facing foday’s
telecom industry as it transitions to next-generation 5G nefworks. Some 4G networks are already
approaching the theoretical limit on how much data can be squeezed into a given band. The
Internet of Things is bringing tens of billions of devices, including fracking tags, body sensors,
vehicles, clothing and a broad range of appliances, sensors and other technologies, all connected
to mobile networks. Wireless data fransfer volumes will be thousands of times greater than they
are foday, with demand for data transfer rafes at 10 to 100 times faster than has been practical
recently.

One of the most exciting frontiers in telecommunications is fixed wireless Internet access, where
MMW systems are about to facilitate a game-changing market shift. As small, highly flexible
starfups move fo offer MMW-based wireless Internet access across broad geographic regions, the
walls that once served to separate the various access suppliers are breaking down. The result is a
Wild West scenario where a large number of players, large and small, compete fo offer consumers
and businesses up to gigabit dafa rates at low cost.

Likewise, satellite Infernef access, serving rural users and ships af seq, is creating billion-dollar
markets for millimeter wave equipment.

Automotive radar is another burgeoning market. Eventually, as collision avoidance systems in cars
and frucks becomes standard and even mandated in some places, the advantages of millimeter
waves in achieving low cost radar systems with high resolution will lead fo billion-dollar revenue
streams.

The unique properties of millimeter waves lend them to a host of other markets as well, including
manufacturing process and quality control, medical diagnosis, munitions guidance, security
perimeter radar, and monitoring of chemical processing and pipelines.

The Thinfri market study, Millimeter Waves: Emerging Markets, makes use of extensive, in-
depth inferviews with industiry executives, market development managers and government and
academic researchers. The report provides a survey of the current stafe of the art in millimeter
wave fechnology, an assessment of potential applications in terms of their commercial viability,
discussion of market development and forecasts for individual markets from 2020 to 2025.

Understand the Markets

The outlook for millimeter wave technology is
extraordinarily promising. Steady reductions
in hardware cost and progress in system
development are dovetailing with growing
demand in a number of markets and, in
some cases, greatly relaxed regulation, all
leading to growth in widely diverse markets.
Depending on the market, that growth is
already well underway, is starfing now, or will
start soon. Most importantly, some of the most
significant markets, including security and
telecommunications, are not only potentially
quite large but relatively immune to economic
conditions. Developers in other applications
are making use of new technologies fo bring
millimeter wave systems within striking
distance of mass markets.

Some emerging markets require little more
than education of users in the capability of
millimeter wave systems while in others, that
case has already been made and equipment
sales are growing rapidly. In most areas,
fechnologies have matured to the extent that
scientific understanding is nof an issue;
instead, the principal requirement is bringing
prices in line with market demand.
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