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PolarTherm* thermally conductive Boron Nitride
fillers for polymeric materials

Heat — it's one of the major enemies of today’s electronic Table 1:Comparison of Filler Properties
components and assemblies. It shortens service life and

threatens reliability. Every day designers are asked to BN AN ALO, ~Fused SIO,
produce smaller, faster assemblies making the need for Thermal Conductivity
heat dissipation even greater. PolarTherm*Boron Nitride W/mK @ 25° C 300+ 260 30 1.4
(BN) fillers solve tough heat problems by conducting
and dissipating heat far better than other materials, as Dielectric Constant 3.9 8.8 9.7 3.8
shown in Table 1.
Volume Resistivity
- 15 14 14 14
PolarTherm®Advantages: ohm-cm 10% 10 10 10
e High thermal conductivity Loss Tangent @ 1 Mhz | <.0002 .0004 .0001 .0002
* Low dielectric constant Knoop Hardness kg/mm2 11 1200 1500 500
e LowCTE
« N brasi Coefficient of Expansion
Oon abrasive Linear, x 10/ ° C <1 44 67 0.5
¢ High volume resistivity
. . Specific Heat
e Chemically inert I/kgK @ 25° C 794 734 798 689
Theoretical Density g/cc 2.25 3.26 3.98 2.20

Silicone

Rubber Pads Engineered to your specifications

Momentive Performance Materials offers

over 75 grades to suit your application and
Printed can tailor grades for specific needs. You can
Circuit Boards gpecify PolarTherm* powders to give you the
precise combination of thermal conductivity,
flow properties and other characteristics you're
looking for. Powder surfaces can be modified
for greater flowability at high loading levels.

Molding

Adhesives
Compounds

Liquid Encapsulants
Potting Compounds

Underfills



Application Notes Polymer Related Factors

Factors that determine the conductivity of a *Base resin viscosity

BN-loaded polymer include: *Compounding technique
BN Related Factors Application Factors
¢ Crystal size & inherent T, eAcceptable viscosity of polymer with BN
¢ Particle size and shape
_ P How Much PolarTherm*Should I Use?
* Particle hardness Typically, the volume loading of BN required
e Surface area to experience an increase above the

polymer’s baseline thermal conductivity is

* Oxygen content about 40%. The loading where conductivity

e Tap density begins to increase dramatically is known as
the percolation threshold. Depending on
PolarTherm*Fillers — Sampling of Grades the T_ required and acceptable viscosity,
Typical Properties — thei Io(?dlng level typically ends up in the
Surface Area Average Particle  Oxygen  Density 40-70% range by volume.
(m2/g) Size (microns) % g/cc

100 Series (Fine Hexagonal BN Powders Single Crystal) What Thermal Conductivity Can I Expect?

PT 100 5.5 0.3 0.3 The inherent conductivity of a single BN

PT 110 0.6 45 03  0.65 crystal is 300 to 400 W/m-K. A polymer

Pr e 20 1213 92 9.3 composite with BN crystals icall gl

PT131  14.0 10 1.1 0.4 omp Ly typically

PT 140 7.0 9-12 0.4 0.5 yields 10 W/m-K, while conductivities up

ﬂ 128 1;8 7-61% %‘; (())";,5 to 25 W/m-K can be achieved via special
s e - ) . : compounding techniques and optimal

eries edium-vensity omerates .

PT 350 3.3 125-150 03 0.7 selection of the crystal and polymer.

PT 360 6.5 250 0.3 0.5

PT 371 4.0 275 0.2 0.4

Note on Agglomerates:
600 Series (High-Density Agglomerates) Resins do not coat BN crystal surfaces

PT 620 4.4 16 0.55 0.6 trat ices:  theref BN
PT 670 15 300 0.3 1.0 or Ipene rate crevices; | ere ori,
PTX Series (Spherical Agglomerates) agg pmerates are a.n exce.ent m.et O_d_tO
PTX 25 7 25 0.2 0.3 maximize BN Ioadlng while malntqlnlng :
PTX 60 5.5 60 0.4 0.4 contact between particles and keeping a [
Typical Purity Levels workable viscosity. Momentive's medium- >
Ca,Si oo <500 ppm (per element) density agglomerates provide an increase 1°°M'|“L|“‘ Py
Ef’s’“' T 18 oovoooos: <128 ggm :g:: 32?223 in effective loading of BN while not —
N« e et e e e e <20 ppm substantially increasing the weight of BN
OtherMetals . . ................. <10 ppm each in a composite. These agglomerates are
Low alpha particle emissions . . . .0.018 counts/cm 2- hr more fragile than high-density grades, so
Additional oroduct specification sheet iable care must be taken to not break them apart
Itional product specincation sneets are available rrom . . -4
Momentive Performance Materials. Call Momentive for other during compounding. 190 Microns
grades and custom materials. H ¥
PT 670
www.momentive.com
SALES OFFICES  USA GERMANY JAPAN CHINA
T: 440.878.5700 T: 49.4152.938.300 T. 81.3.5114.3774 T: 86.21.3860.4500
F: 440.878.5928 F: 49.4152.938.303 F: 81.3.5114.3779 F: 86.21.5079.3736

E: cs-na.ceramics@momentive.com  E: cs-eur.ceramics@momentive.com  E: cs-jp.ceramics@momentive.com  E: cs-asia.ceramics@momentive.com

DISCLAIMER: THE MATERIALS, PRODUCTS AND SERVICES OF MOMENTIVE PERFORMANCE MATERIALS INC., MOMENTIVE PERFORMANCE MATERIALS USA INC., MOMENTIVE PERFORMANCE MATERIALS ASIA PACIFIC PTE.
LTD., MOMENTIVE PERFORMANCE MATERIALS WORLDWIDE INC., MOMENTIVE PERFORMANCE MATERIALS GmbH & Co. KG, MOMENTIVE PERFORMANCE MATERIALS SUISSE Sarl, THEIR SUBSIDIARIES AND AFFILIATES DOING
BUSINESS IN LOCAL JURISDICTIONS (collectively “SUPPLIERS"), ARE SOLD BY THE RESPECTIVE LEGAL ENTITY OF THE SUPPLIER SUBJECT TO SUPPLIERS’ STANDARD CONDITIONS OF SALE, WHICH ARE INCLUDED IN THE
APPLICABLE DISTRIBUTOR OR OTHER SALES AGREEMENT, PRINTED ON THE BACK OF ORDER ACKNOWLEDGMENTS AND INVOICES, AND AVAILABLE UPON REQUEST. ALTHOUGH ANY INFORMATION, RECOMMENDATIONS, OR
ADVICE CONTAINED HEREIN IS GIVEN IN GOOD FAITH, SUPPLIERS MAKE NO WARRANTY OR GUARANTEE, EXPRESS OR IMPLIED, (i) THAT THE RESULTS DESCRIBED HEREIN WILL BE OBTAINED UNDER END-USE CONDITIONS,
OR (ii) AS TO THE EFFECTIVENESS OR SAFETY OF ANY DESIGN INCORPORATING SUPPLIERS’ PRODUCTS, MATERIALS, SERVICES, RECOMMENDATIONS OR ADVICE. AFOREMENTIONED EXCLUSIONS OR LIMITATION OF LIABILITY
ARE NOT APPLICABLE TO THE EXTENT THAT THE END-USE CONDITIONS AND/OR INCORPORATION CONDITIONS CORRESPOND TO THE RECOMMENDED CONDITIONS OF USE AND/OR OF INCORPORATION AS DESCRIBED
BY SUPPLIER IN ITS PRODUCT DATA SHEET AND/OR PRODUCT SPECIFICATIONS. EXCEPT AS PROVIDED IN SUPPLIERS’ STANDARD CONDITIONS OF SALE, SUPPLIERS AND THEIR REPRESENTATIVES SHALL IN NO EVENT BE
RESPONSIBLE FOR ANY LOSS RESULTING FROM ANY USE OF ITS MATERIALS, PRODUCTS OR SERVICES DESCRIBED HEREIN.

Each user bears full responsibility for making its own determination as to the suitability of Suppliers’ materials, services, recommendations, or advice for its own particular use. Each user must identify and perform all tests and analyses
necessary to assure that its finished parts incorporating Suppliers’ products, materials, or services will be safe and suitable for use under end-use conditions. Nothing in this or any other document, nor any oral recommendation or
advice, shall be deemed to alter, vary, supersede, or waive any provision of Suppliers’ Standard Conditions of Sale or this Disclaimer, unless any such modification is specifically agreed to in a writing signed by Suppliers. No statement
contained herein concerning a possible or suggested use of any material, product, service or design is intended, or should be construed, to grant any license under any patent or other intellectual property right of Suppliers or any of
its subsidiaries or affiliates covering such use or design, or as a recommendation for the use of such material, product, service or design in the infringement of any patent or other intellectual property right.
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