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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any
patent rights identified during the development of the document will be in the Introduction and/or on
the ISO list of patent declarations received. www.iso.org/patents.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

The committee responsible for this document is ISO/TC 61, Plastics, Subcommittee SC 11, Products.

ISO 16525 consists of the following parts, under the general title Adhesives — Test methods for isotropic
electrically conductive adhesives:

— Part 1: General test methods

— Part 2: Determination of electric characteristics for use in electronic assemblies

— Part 3: Determination of heat-transfer properties

— Part4: Determination of shear strength and electrical resistance using rigid-to-rigid bonded assemblies
— Part 5: Determination of shear fatigue

— Part 6: Determination of pendulum-type shear impact

— Part 7: Environmental test methods

— Part 8: Electrochemical migration test methods

— Part 9: Determination of high-speed signal-transmission characteristics
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Adhesives — Test methods for isotropic electrically
conductive adhesives —

Part 3:
Determination of heat-transfer properties

SAFETY STATEMENT — Persons using this part of ISO 16525 should be familiar with normal
laboratory practice. This part of ISO 16525 does not purport to address all of the safety problems,
if any, associated with its use. It is the responsibility of the user to establish appropriate safety
and health practices and to ensure compliance with any regulatory conditions.

IMPORTANT — Certain procedures specified in this part of ISO 16525 might involve the use or
generation of substances, or the generation of waste, that could constitute a local environmental
hazard. Reference should be made to appropriate documentation on safe handling and disposal
after use.

1 Scope

This part of ISO 16525 specifies test methods for heat-transfer properties such as effective thermal
conductivity and thermal resistance by a steady-state comparative longitudinal heat-flow method
(SCHF method) using cartridge-type specimen for isotropic electrically conductive adhesives used in
wiring, die attach, and surface assembly.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

[SO 3611, Geometrical product specifications (GPS) — Dimensional measuring equipment: Micrometers for
external measurements — Design and metrological characteristics

ISO 4287, Geometrical Product Specifications (GPS) — Surface texture: Profile method — Terms, definitions
and surface texture parameters

ISO 13385-1, Geometrical product specifications (GPS) — Dimensional measuring equipment — Part 1:
Callipers; Design and metrological characteristics

ISO 13385-2, Geometrical product specifications (GPS) — Dimensional measuring equipment — Part 2:
Calliper depth gauges; Design and metrological characteristics

ISO 17212, Structural adhesives — Guidelines for the surface preparation of metals and plastics prior to
adhesive bonding

ISO 80000-1, Quantities and units — Part 1: General

IEC 60584-1, Thermocouples — Part 1: Reference tables
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

NOTE Thermal conductivity of heterogeneous materials is called “apparent thermal conductivity”,
“equivalent thermal conductivity” or “effective thermal conductivity”. For those materials whose compositions
are nearly homogeneous, “thermal conductivity” can be used if it does not lead to confusion.

3.1
heat flow rate

Q

amount of themal energy transferring from/to one system from/to another in a given time

Note 1 to entry: Itis expressed in watts (W).

3.2
heat flow rate over surface area
heat flux

q
amount of themal energy being transferred over a given surface area

Note 1 to entry: It is expressed in watts per square metre (W/m2).

3.3

heat transfer property

collective term for thermal resistance, thermal conductivity, effective thermal conductivity and thermal
conductance

3.4

thermal resistance

R

temperature difference between the front and back sides in the steady-state divided by heat flux

Note 1 to entry: It is expressed in square metre kelvin per watt (m2-K/W).

Note 2 to entry: This parameter indicates how heat is transferred, with a high value denoting reduced heat
transfer.

3.5

thermal conductance

K

heat flux in the steady state divided by the temperature difference between front and back sides

Note 1 to entry: It is expressed in watt per square metre kelvin (W/m2-K).

Note 2 to entry: The reciprocal of thermal resistance.

3.6

thermal conductivity

k

proportionality coefficient that represents the relationship of heat flux and temperature gradient, where
heat flux on an isothermal surface is proportional to the temperature gradient in the normal direction
on the isothermal surface

Note 1 to entry: It is expressed in watt per metre kelvin (W/m-K).
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3.7
effective thermal conductivity

ket
<system consisting of two substances or more> heat flux in the steady state that is divided by a

temperature difference between the front and back sides, and multiplied by the distance between the
front and back sides, L

Note 1 to entry: It is expressed in watt per metre kelvin (W/m-K).
Note 2 to entry: Effective thermal conductivity includes interfacial thermal resistance.
Note 3 to entry: It is expressed by K x L.

3.8

interfacial thermal resistance

R;

specific type of thermal resistance arising on the contact surface of the material (contact thermal
resistance), where thermal resistance caused by heat conduction of the filling between a gap and the
material is removed

Note 1 to entry: It is expressed in square metre kelvin per watt (m2-K/W).
Note 2 to entry: It is generated mainly between the surface of the material and the contact surface.

3.9

mean temperature of specimen

Tim

arithmetic mean of temperatures of the high-temperature surface and the low-temperature surface of a
specimen in the steady state

Note 1 to entry: It is expressed in kelvin (K).

Note 2 to entry: It is simply called mean temperature.

4 Principle

Effective thermal conductivity of isotropic electrically conductive adhesives is measured by the steady-
state temperature distribution in the cartridge-type specimen and standard rods under longitudinal
heat-flow condition. The cartridge-type specimen is sandwiched by the standard rods made of square
or cylindrical poles with known thermal conductivity.

NOTE This method is called the steady-state comparative longitudinal heat-flow method (SCHF), which
uses standard rods to measure heat flux, g, to calculate effective thermal conductivity. It is useful for isotropic

electrically conductive adhesives whose thermal conductivity varies due to interfacial thermal resistance
between the isotropic electrically conductive adhesive and the heating surface.

5 Scope of test

The measurement range of thermal conductivity of an isotropic electrically conductive adhesive
is determined by its thermal conductance. The lower and upper limits of thermal conductance are
calculated using Formulae (1) and (2), respectively.

K 22760t 185w 1 (1)

where

25<t:<60,10<wr<60
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