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3M™ Transparent Conductor Film Assembly

Product Description

3M™ Transparent Conductor Film Assembly is a thin transparent conductive film that utilizes proprietary 3M
technology enabling high power, high current, low surface resistivity, and low PIM transparent antenna designs,
secured to a rigid transparent, stable substrate. 3M™ Transparent Conductor Film Assembly can be tailored to
customers’ connection preferences. With high visible light transmittance, low sheet resistance and excellent flexibility,
3M™ Transparent Conductor Film Assembly enables antenna designers to create inconspicuous antenna products for
indoor and outdoor applications.

Key Features

e Highly transparent conductive film is ideal for indoor and outdoor inconspicuous sub-6GHz antennas

e Proprietary construction using a copper grid conductive layer provides low sheet resistance to enable efficient
high power transparent antenna designs

e Demonstrated continuous power operation of 47.1 dBm forward power for 100 hours within FR1 frequency
bands (450MHz - 6GHz) with no sign of degradation in performance.

o Copper surface treatments available to help reduce reflected light and increase solder friendliness

e Transparent antennas using of 3M film assemblies are capable of meeting VSWR, PIM and gain requirements
that are typical for non-transparent antennas depending on the design

e Auvailable as pre-cut laminated assemblies designed to customer specifications. 3M™ Transparent Conductor
Film is also available as a post-patterned sheet (or roll) format using a customer supplied antenna pattern
design.

Product Construction/Material Description

Note: The following technical information and data should be considered representative or typical only and should not be used for
specification purposes.

3M™ Transparent Conductor Film Assembly

Property Value

Available transparent rigid substrate Polycarbonate (PC) or PMMA

materials

Typical number of layers Single or multiple conductor layers separated sandwiched between
layers of a transparent rigid substrate with mounting holes.

Typical transparent rigid substrate 0.1mm - 3.0mm

layer thickness range (1 layer) (Thicknesses outside the range can be considered.)

Substrate material (antenna layer) Polyethylene terephthalate, PET

Substrate permittivity, ¢’, ¢” (@1GHz) | 3.22, 0.021

Conductive layer Copper grid

Trace dimensions (H x W x Pitch) (um) | 5 x 30 x 300, typical

Open area for light transmission (%) >B80%, typical at trace dimensions, excluding Fresnel reflections

Haze (%) <2%, typical

Rigid substrate layer haze <0.55%, typical

Sheet resistance (Q/[ ]) <0.05, typical

Temperature range -40 to +100 °C ( -40 to +212 °F)
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Antenna Example

PIM (2 x 43dBm) < -153dBc

Max power demonstrated 50W continuous

Supported frequency range 3GPP FR1 frequency bands
Applications

e For use in indoor and outdoor inconspicuous sub-6GHz antenna designs

Antenna power capabilities up to 50W (continuous), dependent upon antenna design

5G transparent antenna for vehicles, trains, building windows, street luminaries and many others
5G loT transparent antenna

Assembly Techniques

e Cable connections to be provided by the user. For best known methods, please contact your 3M Technical
Service Representative
e 3M can provide samples with removable protective liners upon request. Please contact your 3M Technical

Service Representative

Storage and Shelf Life

The shelf life of 3M™ Transparent Conductor Film Assembly is 24 months from the date of manufacture when stored in
the original packaging materials and stored at 21°C (70°F) and 50% relative humidity.

Certificate of Analysis (COA)

The 3M Certificate of Analysis (COA) for this product is established when the product is manufactured and is deemed
commercially available from 3M. The COA contains the 3M specifications, test methods and test results for the
product’s performance attributes that the product will be supplied against. Contact your local 3M representative for
this product’s COA.

This technical data sheet may contain preliminary data and may not match the COA specification limits and/or test
methods that may be used for COA purposes.
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Regulatory: For regulatory information about this product, contact your 3M representative.

Technical Information: The technical information, guidance, and other statements contained in this document or otherwise provided
by 3M are based upon records, tests, or experience that 3M believes to be reliable, but the accuracy, completeness, and
representative nature of such information is not guaranteed. Such information is intended for people with knowledge and technical
skills sufficient to assess and apply their own informed judgment to the information. No license under any 3M or third party
intellectual property rights is granted or implied with this information.

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. As a result, customer is solely responsible for evaluating the product and
determining whether it is appropriate and suitable for customer’s application, including conducting a workplace hazard assessment
and reviewing all applicable regulations and standards (e.g., OSHA, ANSI, etc.). Failure to properly evaluate, select, and use a 3M
product in accordance with all applicable instructions and with appropriate safety equipment, or to meet all applicable safety
regulations, may result in injury, sickness, death, and/or harm to property.

Warranty, Limited Remedy, and Disclaimer: Unless a different warranty is specifically stated on the applicable 3M product
packaging or product literature (in which case such warranty governs), 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, 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 for the limited remedy stated above, and except to the extent prohibited by applicable law, 3M wiill
not be liable for any loss or damage arising from or related to the 3M product, whether direct, indirect, special, incidental, or
consequential (including, but not limited to, lost profits or business opportunity), 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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