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Conductive Azote® foams

Introduction

Zotefoams have a range of conductive foams within the Azote® product ranges
which are suitable for packaging and handling of devices that are sensitive to
electrostatic discharges (ESD). This bulletin aims to give an overview of the
properties and applications for the conductive (CN) grades. For general information
on ESD protection please consult technical information sheet TIS 18 and for specific
information on static dissipative products please consult technical information sheet
TIS 17.

Three conductive foams are currently available from the Azote® range. These are:

e Plastazote® LD32CN
e Plastazote® LD50CN
e Evazote® EV45CN

All materials are black and available in form of sheets.

Like all Zotefoams materials the CN grades are expanded using our unique nitrogen
expansion process. This ensures that they are free of halocarbon or hydrocarbon
blowing agents. They also share the typical characteristics of our standard foams
such as closed cell structure, isotropic physical properties, good performance as
cushioning material, good chemical resistance.

Conductive materials from the Azote® product ranges are formulated with a special
carbon black to provide conductive properties. The carbon black is introduced by
pre-compounding (not post impregnation as with some types of conductive foam),
and is fully encapsulated in the polymer. Hence the foams are non-sloughing (will not
shed particles) and virtually non marking.

Thermoforming

Heat lamination and thermoforming are possible with all conductive materials but the
process requires greater control than conversion of our standard grades by these
methods. Overheating causes carbonisation of the surface and which results in poor
weld strength.

For heat lamination using a blade laminator guideline temperatures and speeds for
conductive materials can be provided upon request.
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For thermoforming low speeds (e.g. press closure rate 100 cm/min) are
recommended to avoid tearing. Vacuum forming is possible but care should be taken
to apply the vacuum gradually and radius all corners and edges if possible. A normal
draw ratio for Evazote® EV45CN is 0.7 though this may be increased for higher
densities. The suggested pre-heating temperature for thermoforming is hot air at 150
°C, guideline heating times are listed below.

Plastazote® LD32CN 8 sec/mm thickness
Plastazote® LD50CN 12 sec/mm thickness
Evazote® EV45CN 12 sec/mm thickness

Adhesive bonding is possible. For information on suitable adhesives we suggest
contacting an adhesives manufacturer. A summary of adhesives types and contact
details for adhesive manufacturers can be found on our technical information sheet
TIS 15. Care should be taken to select an adhesive with conductive properties where
it is required.

Applications

Zotefoams conductive Evazote® products intended for general conductive packaging
and for conductive mats in electronic assembly and clean room areas.

The Plastazote® LD conductive products have been formulated to have good IC pin
insertion and retention characteristics for safe transport of IC devices and offer
slightly lower volume resistivity compared to the Evazote® grades. They also have
good energy absorption for cushion packaging.

Compliance with Standards

The definitions of conductive foams vary slightly between the different standards.
Below is a summary of the Standards that are concerned with ESD protection in
packaging and the definition given for conductive materials in these standards. All
conductive Azote materials fulfil the requirements for volume resistivity when tested
to ASTM D 991-89 (re-approved 2014):

General Standards:

ANSI/ESD S541-2003 Material with a surface resistance less than 104 Q
or volume resistance less than 10* Q

ANSI/ESD STM 11.12 Material with a volume resistance less than 10* Q

ASTM D991-89 (2014) Material with a volume resistivity less than 10*
Q.cm

JESD625-A (1999) Material with a surface resistivity less than 10°

Q/sq or volume resistivity less than 10* Q.cm
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Military Standards:

DStan 81-146/1 Material with a volume resistivity of 102 — 10°
Q.cm*
MIL-HDBK-263B Material with a volume resistivity less than 10*

Q.cm or surface resistivity less than 10° Q/sq

* this standard contains other physical property requirements that need to be
checked before selecting a suitable material for applications requiring compliance.

All materials also meet the requirements for conductive flooring, work surfaces and
other items given in standards by the ESD Association.
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EXCLUSION OF LIABILITY

Any information contained in this document is, to the best of the knowledge and belief of Zotefoams plc and of Zotefoams Inc. (together herein
referred to as ZOTEFOAMS), accurate. Any liability on the part of ZOTEFOAMS or any subsidiary or holding company of ZOTEFOAMS for any
loss, damage, costs or expenses directly or indirectly arising out of the use of such information or the use, application, adaptation or processing of
any goods, materials or products described herein is, save as provided in ZOTEFOAMS' conditions of sale ("Conditions of Sale"), hereby excluded
to the fullest extent permitted by law.

Where ZOTEFOAMS' goods or materials are to be used in conjunction with other goods or materials, it is the responsibility of the user to obtain
from the manufacturers or suppliers of the other goods or materials all technical data and other properties relating to those other goods or
materials. Save as provided in the Conditions of Sale no liability can be accepted in respect of the use of ZOTEFOAMS' goods or materials in
conjunction with any other goods or materials.

Where ZOTEFOAMS' goods or materials are likely to come into contact with foodstuffs or pharmaceuticals, whether directly or indirectly, or are
likely to be used in the manufacture of toys, prior written confirmation of compliance with relevant legislative or regulatory standards for those
applications may be requested from ZOTEFOAMS, if appropriate. Save as provided in the Conditions of Sale no liability can be accepted for any
damage, loss or injury directly or indirectly arising out of any failure by the user to obtain such confirmation or to observe any recommendations
given by or on behalf of ZOTEFOAMS.

ZOTEFOAMS MAKES NO WARRANTIES EXPRESS OR IMPLIED, EXCEPT TO THE EXTENT SET OUT IN THE CONDITIONS OF SALE, AND
HEREBY SPECIFICALLY EXCLUDES ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE
WITH RESPECT TO ANY GOODS, MATERIALS OR PRODUCTS DESCRIBED HEREIN.

Zotefoams plc Zotefoams Inc

675 Mitcham Road, 55 Precision Drive

Croydon, Walton

Surrey Kentucky

CR9 3AL 41094

United Kingdom USA

Telephone: +44 (0) 20 8664 1600 Telephone: +1 859 371

Telefax: +44 (0) 20 8664 1616 Freephone: (800) 362-8358 (US Only)
www.zotefoams.com Telefax: +1 859 371 4734

Zotefoams plc Management systems are covered by the following:
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UKAS UKAS UKAS
MRS MRS MRS
0003 0003 0003
Quality Safety Environment
FM 01870 OHS 52538 EMS 36270
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