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5G indoors.

Out of sight.

3M™ Transparent Conductor Film
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“The need for transparent antennas is clear. Network operators
are densifying their networks to provide additional capacity and
support future use cases. Antennas are increasing in size, number
and complexity to support new spectrum allocations.

Data utilization also continues to increase and this trend is not
expected to change. There will always be a demand for more
data as new devices and use cases are developed.

This eBook identifies two key challenges facing antenna OEMs
— reducing conspicuity and meeting 5G network performance
requirements — and introduces a material solution that can help
you address both.”

Jeff Tostenrude

Advanced Application
Development Specialist, 3M




5G is here. And it’s powerful.

Faster data transmission speed
Up to multi-Gbps speeds

Greater capacity
Fueling a massive amount of loT and other devices

Lower latency

Down to single-digit milliseconds, critically important in
applications where near-instantaneous response is needed
(e.g., augmented/extended reality)




Network service providers face
a challenging marketplace

Network densification

The addition of cell sites and antennas to
increase network capacity and enable 5G
use cases

Increased data usage

Global mobile data traffic is estimated to
grow by a factor of 4.5 by 2026’

Signal integrity
Greater signal-to-noise ratio required to
support higher data rates R
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Many locations will value
inconspicuousness, particularly
at high profile venues.

The solution is clear —
transparent antennas.




Did you know about 80% of data is
originated or terminated indoors??

That means an immediate need for more
in-building antennas to increase 5G
coverage.

With innovative materials, antenna OEMs can now design low visual
profile antennas for locations previously avoided for aesthetic reasons,

allowing wireless service providers to improve in-building 5G coverage.

How?
By addressing two key challenges:
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Increasing data use — 80% of
which occurs indoors?
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Challenge:
Transparency

Places like hotels and restaurants spend a lot of time and money
creating a space that resonates with their target customers. These
venues and locations will prefer optically transparent antennas to
preserve ambiance.

Solution:

A conductive film with more than 80% open area and a neutral gray
surface treatment that helps you design small, nearly transparent
antennas. The film’s excellent flexibility allows your team to have
even more design options.
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Challenge:

5G-ready
performance

5G means new network performance guidelines. In-building
antennas for neutral host applications must handle high power levels
and require low passive intermodulation (PIM) to improve signal-to-
noise ratios — all to maintain signal strength and integrity required
to support the highest data rates.

Solution:

A conductive film that enables antenna designers to achieve:

e Voltage standing wave ratio (VSWR), PIM and gain performance
typical of conventional antennas

e High power (up to 50W)

e High efficiency and gain with less than 0.1 ohms per square
sheet resistance



3M™ Transparent

Conductor Film
Inconspicuous, robust and efficient

So far, we’ve explored key challenges facing
antenna OEMs — achieving transparency and
meeting new 5G performance benchmarks
set by network operators. Now, a solution
that addresses these challenges so you can
help expand in-building 5G coverage.
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Key features and benefits of the new
3M™ Transparent Conductor Film

Optically transparent

The highly conductive grid construction helps you enable
antenna designs with high visible light transmission. With
more than 80% open area for clarity and a neutral gray
treatment for copper surfaces, SM™ Transparent
Conductor Film can help you enable an inconspicuous
antenna, even on curved surfaces — an appealing
solution for locations and venues with strict aesthetic
requirements.

5G-ready performance

3M™ Transparent Conductor Film allows you to design
antennas for high power, up to 50 watts, as well as high
efficiency and gain with less than 0.1 ohms per square sheet
resistance. With excellent PIM performance, this film can help
you maintain 5G signal strength and integrity and achieve
similar performance to conventional antennas.
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More key features and benefits
of the new 3M™ Transparent
Conductor Film

Low PIM by design

The materials and processes used in preparing SM™
Transparent Conductor Film are specifically selected to
enable the production of low PIM antennas that meet
industry PIM standards.

Proprietary technology

3M™ Transparent Conductor Film features metal mesh
technology originally developed for touch screens.




Think big.
Applications for
transparent antennas
are not limited to
communications
infrastructure.

e |oT sensors (e.g., vending machines,
appliances, supermarket cases)

e Emergency services

e Positioning, navigation and timing
(PNT)
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Ready to expand
in-building 5G
coverage?

Let’s get started.

3M.com/transparentantenna

Electronics Materials Solutions Division
3M Center, Building 224-3N-11
St. Paul, MN 55144-1000 USA

Phone 1-800-251-8634
Web 3M.com/transparentantenna

Safety Data Sheet: Consult Safety Data Sheet before use.
Regulatory: For regulatory information about this product, contact your 3M representative.

Technical Information: The technical information, recommendations and other statements contained in this document are based upon tests or
experience that 3M believes are reliable, but the accuracy or completeness of such information is not guaranteed.

Product Use: Many factors beyond 3M’s control and uniquely within user’s knowledge and control can affect the use and performance of a 3M product
in a particular application. Given the variety of factors that can affect the use and performance of a 3M product, user is solely responsible for evaluating
the 3M product and determining whether it is fit for a particular purpose and suitable for user’s method of application.

Warranty, Limited Remedy, and Disclaimer: Unless a different warranty is specifically stated on the applicable 3M product packaging or product
literature, 3M warrants that each 3M product meets the applicable 3M product specification at the time 3M ships the product. 3M MAKES NO OTHER
WARRANTIES OR CONDITIONS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OR CONDITION OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR ANY IMPLIED WARRANTY OR CONDITION ARISING OUT OF A COURSE
OF DEALING, CUSTOM, OR USAGE OF TRADE. If a 3M product does not conform to this warranty, then the sole and exclusive remedy is, at 3M’s
option, replacement or repair of the 3M product or refund of the purchase price.

Limitation of Liability: Except where prohibited by law, 3M will not be liable for any loss or damage arising from the 3M product, whether direct, indirect,
special, incidental, or consequential, regardless of the legal or equitable theory asserted, including, but not limited to, warranty, contract, negligence, or
strict liability.

Disclaimer. For industrial use only. Not intended, labeled or packaged for consumer sale or use.
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3M is a trademark of 3M Company.
©3M 2022. All rights reserved. Please recycle.
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