Technical Data March 2015

3M™ Flux Field Directional Materials Particle EMO5EC

Product Description

3M™ Flux Field Directional Materials (FFDM) Particle EMOSEC is a permeable multi-layered NiFe/insulator particulate
material consisting of multiple sub-skin-depth magnetic layers alternated with dielectric spacer layers. This material
may be used in flux field directional or absorber material constructions.

3M FFDM Particle EMO5EC is available as a powder.

Features and Benefits

¢ High permeability and low loss magnetic material at frequencies below 20 MHz

¢ High magnetic loss above 50 MHz

Sub-skin depth NiFe layers for effective penetration of RF fields at high frequencies

Particle size <500pm x <500pm x <6pm

Product Construction/Material Description
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Figure 1: Construction of 3M FFDM Particle EMO5EC

3M FFDM Particle EMOSEC

Magnetic Layer Type
Dielectric Layer Type
Particle Size

Density (nominal)

Ni Fe Alloy
Si0
<500pm x <500pm x <6pm

6.7 g/cm?®




3M™ Flux Field Directional Materials Particle EMO5EC

Applications
3M™ Flux Field Directional Materials (FFDM) Particle EMO5EC is engineered to provide:

¢ High permeability magnetic flux concentrators
o Suitable for wireless power charge or NFC
e EMI absorbers
e RF heat generation for fusion bonding or curing of non-conductive polymer systems (Figure 3)
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Figure 2: Real and Imaginary part of permeability with frequency — 86% weight loading.
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Figure 3: Thermal heating profiles (50W at 98 MHz)
C1: 5.85vo0l% Comp S Ferrite powder
C2: 15.5vol% Comp S Ferrite powder
1A: 2.5v0l% 3M FFDM Particle EMO5EC
1B: 5.0 vol% 3M FFDM Particle EMO5EC
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3M™ Flux Field Directional Materials Particle EMO5EC

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

Properties Typical Value

Particle Type NiFe/insulator particle
Magnetic Permeability’ 70 @ 3 MHz (86 wt% in Polyester Urethane)
Magnetic Permeability? 5 @ 13.56 MHz (25 wt% in Epoxy)

1.3 @ 3 MHz (86 wt% in Polyester Urethane)

i 1
Magnetic Loss 50 @ 1000 MHz (86 wt% in Polyester Urethane)

Particle Size (um) <500pm x <500pm x <6pm

"Measured with E4991A RF Impedance/Material Analyzer at a 86 weight% loading. (Figure 2)
2Measured with E5071C Network Analyzer at a 25 weight% loading.

Storage and Shelf Life
The shelf life of 3M™ Flux Field Directional Materials Particle EMO5EC is 24 months from the shipment date from the
manufacturing location when stored in original packaging at 21°C (70°F) and 50% relative humidity.



3M™ Flux Field Directional Materials Particle EMO5EC

Safety Data Sheet

Please consult the product 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 an additional 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 the 3M product
does not conform to this warranty, then the sole and exclusive remedy is, at 3M’s option, replacement 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 theory asserted, including warranty, contract,
negligence or strict liability.

Electronics Materials Solutions Division
3M Center, Building 224-3N-11
St. Paul, MN 55144-1000 3M is a trademark of 3M Company.
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