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Basic Dielectric Materials

Bulk Microwave Dielectrics
Skyworks, through its wholly owned subsidiary Trans-Tech, offers D-4, or Corderite, is a very hard ceramic noted for its low

a broad range of ceramic materials that are not characterized for temperature coefficient of expansion which approaches the metal
resonator applications, but for bulk, miscellaneous shapes, or alloy Invar. It is not suitable for substrates. It is occasionally used
substrates. Typical applications include patch antenna substrates, for dielectric resonator supports due to its low dielectric constant
matching structures for circulators and isolators, and and/or low thermal expansion rate.

miscellaneous support structures. Because such applications are
non-resonant, temperature coefficient of resonant frequency does
not apply. We list the temperature-dependent coefficients of
dielectric constant and linear expansion.

The Magnesium Aluminum Titanate (SMAT) and Magnesium
Calcium Titanate (MCT) series are notably easier to machine than
most microwave ceramics, and may be more suitable for
applications requiring precision machining.

Temperature-Stable Dielectrics can be found in the Temperature
Stable Materials catalog. Please call for a catalog.

Bars and rods are available for all material types. Contact us for
custom sizes and shapes.

Basic Dielectrics

Temperature Temperature
Coefficient Coefficient of Density Water
Composition Dielectric Dielectric Thermal Expansion | Thermal Conductivity (G/cm?) Absorption

and Type Loss Tangent | Constant (°C™") (°C™") (Nominal (Cal/cm?/cm/sec/°C) (Nominal (%) (Nominal

Number Dielectric Constant (') (E'/e") (Nominal Value) Value) (°C™") (Nominal Value) Value) Value)
D-4 Cordierite 45+02@9.4GHz < 0.0002 +55x 10 2.00x 10 0.007 2.45 -
DS-6 Forsterite 6.3+0.3@9.4GHz < 0.0002 +107 x10°® 10.00x 10°® 0.009 2.89 0.6
D-15 Mg-Ti 15.0 +0.5@ 9.4 GHz < 0.0002 +98x 10 7.50x 10 0 35 -
D-16 Mg-Ti 16.0 + 0.5 @ 9.4 GHz < 0.0002 +98x10¢ 7.50x10° 0.01 36 0
D-38 Ba-Ti 37.0 £ 5% @ 6.0 GHz < 0.0005 -25x10°® 9.40x10® 0.01 44 0.3
D-50 Ba-Ti 50.0 + 5% @ 6.0 GHz < 0.0005 -250x 106 7.50x 10 0.01 4.35 -
D-100 Titania 100.0 = 5% @ 6.0 GHz <0.0010 -575x 10 7.50x 10 0.01 3.9 0.1

Magnesium Aluminum Titanate
Temperature Temperature
Coefficient Coefficient of Density Water
Composition Dielectric Dielectric Thermal Expansion | Thermal Conductivity (G/cm?®) Absorption

and Type Loss Tangent | Constant (°C™") (°C™") (Nominal (Cal/cm?/cm/sec/°C) (Nominal (%) (Nominal

Number Dielectric Constant (¢') (E'/e") (Nominal Value) Value) (°C") (Nominal Value) Value) Value)
SMAT-9 9.0+0.3@9.4GHz <.00015 +100x10°® 7.5x10° 0.025 3.46 0.1
SMAT-9.5 9.5+0.3@9.4GHz <.00015 +100x 10°® 7.5x10% 0.025 3.46 0.1
SMAT-10 10.0 £ 0.5 @ 9.4 GHz <.00015 +100x10°® 7.5x10° 0.025 3.46 0.1
SMAT-11 11.0+0.5@ 9.4 GHz <.00015 +100x10°® 7.5x10° 0.025 3.46 0.1
SMAT-12 12.0+ 0.5 @ 9.4 GHz <.00015 +100x10°® 7.5x10° 0.025 3.46 0.1
SMAT-13 13.0 £ 0.5 @ 9.4 GHz <.00015 +100x 10°® 7.5x10% 0.025 3.46 0.1
SMAT-14 14.0 £ 0.5@ 9.4 GHz <.00015 +100x10°® 7.5x10° 0.025 3.46 0.1
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Magnesium Calcium Titanate

Temperature Temperature
Coefficient Coefficient of Density Water
Composition Dielectric Dielectric Thermal Expansion | Thermal Conductivity (G/cm?) Absorption
and Type Loss Tangent | Constant (°C™") (°C™") (Nominal (Cal/cm?/cm/sec/°C) (Nominal (%) (Nominal
Number Dielectric Constant (') (E'/e") (Nominal Value) Value) (°C™") (Nominal Value) Value) Value)
MCT-18 18.0 £ 3% @ 9.4 GHz <.0015 -70x10°® 8.40x10® 0.01 3.47 0.1
MCT-20 20.0 = 5% @ 9.4 GHz <.0004 -130x 10 8.60x10® 0.01 35 0.1
MCT-25 25.0 + 5% @ 9.4 GHz <.0015 -245x10¢ 8.90x10° 0.01 3.54 0.1
MCT-30 30.0 + 5% @ 9.4 GHz <.0010 -370x 10 9.20x10° 0.01 3.59 0.1
MCT-40 40.0 = 5% @ 6.0 GHz <.0015 -580x 106 9.50x10® 0.01 3.62 0.1
MCT-50 50.0 = 5% @ 6.0 GHz <.0015 -730x 10 9.70x10® 0.01 3.65 0.1
MCT-55 55.0 + 5% @ 6.0 GHz <.0015 -800x10°® 9.80x10° 0.01 3.68 0.1
MCT-70 70.0 + 5% @ 6.0 GHz <.0015 -960 x 10°¢ 10.0x 10 0.01 3.7 0.1
MCT-85 85.0 + 5% @ 6.0 GHz <.0015 -1070x 10°® 10.1x 10 0.01 3.75 0.1
MCT-100 100.0 + 5% @ 6.0 GHz <.0015 -1120x10°® 10.3x 10 0.01 3.78 0.1
MCT-115 125.0 £ 5% @ 6.0 GHz <.0015 -1120x 10°® 10.4x 10 0.01 3.8 0.1
MCT-125 125.0 = 5% @ 6.0 GHz <.0015 -1200x 10°® 10.7x 10 0.01 3.85 0.1
MCT-140 140.0 = 10% @ 6.0 GHz <.0015 +1180x 108 10.5x 10 0.01 3.83 0.1
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Information in this document is provided in connection with Trans-Tech, Inc. ("Trans-Tech"), a wholly-owned subsidiary of Skyworks Solutions, Inc. These materials, including the information
contained herein, are provided by Trans-Tech as a service to its customers and may be used for informational purposes only by the customer. Trans-Tech assumes no responsibility for errors or
omissions in these materials or the information contained herein. Trans-Tech may change its documentation, products, services, specifications or product descriptions at any time, without notice.
Trans-Tech makes no commitment to update the materials or information and shall have no responsibility whatsoever for conflicts, incompatibilities, or other difficulties arising from any future
changes.

No license, whether express, implied, by estoppel or otherwise, is granted to any intellectual property rights by this document. Trans-Tech assumes no liability for any materials, products or
information provided hereunder, including the sale, distribution, reproduction or use of Trans-Tech products, information or materials, except as may be provided in Trans-Tech Terms and
Conditions of Sale.

THE MATERIALS, PRODUCTS, AND INFORMATION ARE PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND,WHETHER EXPRESS, IMPLIED, STATUTORY, OR OTHERWISE, INCLUDING FITNESS FOR A
PARTICULAR PURPOSE OR USE, MERCHANTABILITY, PERFORMANCE, QUALITY, OR NON-INFRINGEMENT OF ANY INTELLECTUAL PROPERTY RIGHT; ALL SUCH WARRANTIES ARE HEREBY EXPRESSLY
DISCLAIMED. TRANS-TECH DOES NOT WARRANT THE ACCURACY OR COMPLETENESS OF THE INFORMATION, TEXT, GRAPHICS, OR OTHER ITEMS CONTAINED WITHIN THESE MATERIALS. TRANS-
TECH SHALL NOT BE LIABLE FOR ANY DAMAGES, INCLUDING BUT NOT LIMITED TO ANY SPECIAL, INDIRECT, INCIDENTAL, STATUTORY, OR CONSEQUENTIAL DAMAGES, INCLUDING WITHOUT
LIMITATION, LOST REVENUES OR LOST PROFITS THAT MAY RESULT FROM THE USE OF THE MATERIALS OR INFORMATION,WHETHER OR NOT THE RECIPIENT OF MATERIALS HAS BEEN ADVISED OF
THE POSSIBILITY OF SUCH DAMAGE.

Trans-Tech products are not intended for use in medical, lifesaving, or life-sustaining applications, or other equipment in which the failure of the Trans-Tech products could lead to personal injury,
death, or physical or environmental damage. Trans-Tech customers using or selling Trans-Tech products for use in such applications do so at their own risk and agree to fully indemnify Trans-Tech
for any damages resulting from such improper use or sale.

Customers are responsible for their products and applications using Trans-Tech products, which may deviate from published specifications as a result of design defects, errors, or operation of
products outside of published parameters or design specifications. Customers should include design and operating safeguards to minimize these and other risks. Trans-Tech assumes no liability for
applications assistance, customer product design, or damage to any equipment resulting from the use of Trans-Tech products outside of stated published specifications or parameters.

Skyworks and the Skyworks symbol are trademarks or registered trademarks of Skyworks Solutions, Inc., in the United States and other countries. Third-party brands and names are for
identification purposes only, and are the property of their respective owners.
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