Embedded Capacitor Material

* No 3M license required
Product Description = RoHS compliant*
e 100% HIPOT tested

3M Embedded Capacitor Material is a capacitor material which . _ _
* 6.4 nF/in2 capacitance density

can be embedded into printed circuit boards (rigid or ex). The
material s high capacitive density enables it to perform the power
supply decoupling function and eliminate discrete capacitors. This
capability makes it especially bene cial for high-end equipment in
the telecommunications, computer, test and measurement, military
and medical industries, as well as for handheld electronics, where
functionality and size constraints drive design.

* High volume manufacturing

* Fast delivery

* Compatible with lead free processing
e UL rated 94V-O

= Does not contain bromine

3M Embedded Capacitor Material Offers Many Bene ts

Performs decoupling function so discrete capacitors can be removed
Decreases power bus noise

Enables higher speed circuit design
(very low impedance source of current)
Increases usable board area, allowing
board size reduction

Decreases radiated emissions (EMI)

Unwind Roll

Wind Up {Optional)

This innovative new material consists

of a very thin dielectric layer sandwiched
between two layers of copper foil (typically
one ounce). It is manufactured by coating
an epoxy material onto copper foil, then
laminating two coated copper foils together.
After lamination, the material is cut to the
desired nal panel size.

Unwind Roll

The thin dielectric layer provides unique

electrical properties. High capacitive Lamination of two rolls of coated copper foil

density and low inductance are ideal for

power supply decoupling. Independent

testingl has shown that this 3M material performs the decoupling function better than discrete capacitors or
competitive embedded capacitor materials. Additional testingZ has demonstrated compatibility with standard
PWB fabrication processes and excellent reliability in board level testing.

INCMS Embedded Decoupling Capacitance (EDC) Project
2NIST Advanced Embedded Passives Technology Program (AEPT)



Properties

Material Properties

Dielectric Material

Ceramic lled epoxy**

Dielectric Thickness

14 microns (0.55 mils)

Copper Thickness

35 microns (1.4 mils)

Copper Type

Rolled annealed (RA)

Material Length

30 inches maximum®***

Material Width

19 inches maximum

Bromine Content (ppm)

<900

Chlorine Content (wt %)

0.7

Electrical Properties

Capacitance/Unit Area (1 kHz)

6.4 nF/in (1.0 nF/cm?)

Capacitance Tolerance +/- 10%

Dielectric Constant (1 kHz) 16

Dissipation Factor (1 kHz) 0.005

TCC (Temp. Coeff. Of Capacitance) meets X7R requirements

Dielectric Strength (Volts/mil) 3300

HIPOT Insulation Resistance (Megohm) 100 minimum at 100V DC (100% tested)
Breakdown Voltage (Volts) >100

Surface Resistivity (Ohms) >1013

Volume Resistivity (Ohms-cm) >1015

Frequency Performs well to at least 10 GHz
Mechanical / Thermal Properties

UL Flammability Rating 94 V-0

UL Relative Thermal Index (RTI) 130 C

UL Solderability Limits 288 C/30 sec
Glass Transition Temperature (TMA/DMA) 115 C
Moisture absorption (wt %) 0.11

CTE (ppm/C) (below Tg) 32 (x,y,2)
Degradation Temperature (TGA) 345 C
Adhesion (pli) 3.8

TMA 260 (Time to delamination) (minutes) >5

Thermal Conductivity (W/m*K) 0.39

Youngs Modulus (MPa) 1377

Shear Modulus (MPa) 27

Poisson s Ratio 0.44

Density (g/cm3) 3.3

Compatible with ex and rigid PCB processing (including laser drilling)

* RoHS compliant means that the product or part does not contain any of the
following substances in excess of the following maximum concentration values
in any homogeneous material, unless the substance is in an application that
is exempt under RoHS: (a) 0.1% (by weight) for lead, mercury, hexavalent
chromium, polybrominated biphenyls or polybrominated diphenyl ethers; or
(b) 0.01% (by weight) for cadmium. Unless otherwise stated by 3M in writing,
this information represents 3M s knowledge and belief based on information
provided by third party suppliers to 3M.

Important Notice

Before using this product, you must evaluate it and determine if
it is suitable for your intended application. You assume all risks
and liability associated with such use.

Warranty; Limited Remedy; Limited Liability

This product will be free from defects in material and manufacture
as of the date of purchase. 3M MAKES NO OTHER WARRANTIES
INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY
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800 676 8381
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**Ceramic is non-pre red, i.e., non-sintered, barium titanate.

***For panel lengths (the "length” is the larger dimension) over 19 inches,
the copper grain direction will be in the direction of the panel length.

Note: All test data provided are typical values and not intended to
be speci cation values.

OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE. If this product is defective, your exclusive remedy shall
be, at 3M’s option, to replace or repair the 3M product or refund the
purchase price of the 3M product. Except where prohibited by
law, 3M will not be liable for any loss or damage arising from
this 3M product, whether direct, indirect, special, incidental or
consequential regardless of the legal theory asserted.
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