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Thermal conduction for cooling electronics
Large electric currents cause heat loss. The general rule is that
a temperature increase of 10°C halves the average life of a
component! Thermal management aims to ensure effective
dissipation of heat lost from the semiconductor material into
the environment, thus extending the life of your equipment
or components.

Gap fillers are particularly suitable for the thermal connections of complete circuit boards and very uneven surfaces.
These Gap fillers bridge gaps and flow perfectly into the gaps
between components. In this way, a substantially greater
heat-conductive contact area is achieved than with the use of
rigid materials.

CMC Klebetechnik offers a comprehensive range of thermally
conductive electrical insulation films, which simultaneously
act as galvanic insulation in power electronics.
Silicone films and gap fillers are elastic and smooth out surface irregularities well. The transfer of heat from one surface
to the next is dramatically improved.

All silicone films and gap fillers have good electrical insulation
properties and are mechanically reinforced by glass fabric inserts (except in the case of some very soft gap fillers).

The silicone films are available in different thicknesses, in
a wide range of hardness and with different thermal conductivity. This means they can be adapted to the respective
installation situation, such as the pressure or the mechanical
distance to be bridged.

Kapton® MT and Kapton® MT+ (Temprion™) are filled polyimide films. They have an excellent dielectric strength at low
thickness and can withstand high temperatures. The films are
elastic and resistant to point loads. Metal and graphite foils
are electrically and thermally conductive. Graphite films have
a very good thermal conductivity. Copper or aluminium foils
are used as heat spreaders. They distribute the punctual heat
generation of a hot spot onto a larger area.

Thermal resistance, thermal impedance and
specific thermal conductivity
K / W = d / (A * (W/ (m*K)))

=>

K / W = d * ((m*K)/ W) / A

Thermal resistance = thickness / (area * specific thermal conductivity)
Specific Thermal conductivity = W / m*K
W = Watt K = Kelvin A = area in m2 m = metre d = thickness in m
A RULE OF THUMB: double thickness with the same specific thermal conductivity means half the amount of thermal transport. OR: for the same amount of heat to be transported, a twice-as-strong material has to have a twice as good specific
thermal conductivity! There is an advantage for thin films such as Kapton MT+, even if the specific thermal conductivity is less
than 1 W/m*K.

Gap filler

for bridging large gaps
Properties

»»
»»
»»
»»
»»

Soft, relatively thick films, conform to textured surfaces
Heat transfer resistance is thereby reduced
Easy mounting through natural self-adhesion
Vibration damping effect
Equalling different thermal expansion coefficients

Application

»»
»»
»»
»»
»»
»»

Thermal connection of LED lights
Mobile electronic devices
Telecommunication systems
Medical technology
Better heat dissipation for transformers
Automotive control applications

Versions

» » Thicknesses of 0.5 to 10 mm
» » Thermal conductivity up to 14 W/m*K
» » Adhesive on one or both sides

CMC Type

Thermal
conductivity
W/ m*K

Breakdown
voltage
kV

15040
15041
15042
15043
...

2.4
5.5
5.5
2.4
...

>4
> 10
> 10
>4
...
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Thermal
conductivity
W/ m*K

Breakdown
voltage
kV

15037
15038
15039
...

3.0
4.1
2.5
...

>6
>3
>2
...
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Thermal
conductivity
W/ m*K

Breakdown
voltage
kV

70821
70880
70430
70043
...

0.37
0.37
0.75
0.85
...

>7
>9
>6.5
>4.6
...

Thermally conductive silicone
films flexible thermal bridges
Properties

»»
»»
»»
»»
»»
»»

Excellent thermal transfer
Good adaptation to contact surfaces under pressure
Electrically insulating
Good mechanical stability
Extremely good aging and chemical resistance
No bleeding of silicones

Versions

»»
»»
»»
»»

Thicknesses from 0.08 to 1 mm
Thermal conductivity up to 6 W/m*K
With glass fibre reinforcement
Adhesive on one or both sides

Kapton® MT and Kapton® MT+
thermally conductive insulating film
Properties

»»
»»
»»
»»
»»

Good mechanical stability
Also dimensionally stable under pressure
High dielectric strength despite being thinner
Silicone-free
Easy handling with self-adhesive coating

Application

»»
»»
»»
»»
»»

Power supply and inverters
Motor control in the automotive sector
Telecommunication applications
Charges
Frequency converter

Versions

»»
»»
»»
»»
»»

Thicknesses 0.025 to 0.125 mm
Thermal conductivity up to 0.75 W/m*K
Adhesive on one or both sides
With thermally conductive phase change coating
With heat-conducting high temperature acrylic
or polysiloxane adhesive

+

+–
Choose the right material for
heat management in your electronics!

Modern electronic devices increasingly concentrate power in less and less space. The need for efficient thermal
management is becoming more important. To dissipate the heat generated by losses, therefore, materials must
be used that are increasingly better adapted to these requirements.
Choosing the right heat-conducting material depends on the operation environment and the desired effect.
The information below explains the ADVANTAGES and DISADVANTAGES of individual product groups and will
help you to make the right choice.

Thermally conductive adhesive tapes

Thermally conductive adhesive tapes connect heat-emitting components to the heat-sink. Acrylic or silicone adhesives
can be applied to a carrier material, for example Kapton® MT.

»»
»»
»»
»»
»»

Good adhesion
Production as a die-cut part or roll material
Ideal for pre-assembly
Lightweight and very thin
Good electrical insulation (e. g. Kapton®)

» » Average thermal conductivity
» » Possibly insufficient adhesion with shear forces

Phase Change Products

Phase change products combine the properties of thermal-conducting grease with the easy handling of heatconducting
pads. A coating of wax which is solid at room temperature melts with operating temperatures above 50-60°C.
Thus, trapping air between the surfaces is avoided and heat transfer is significantly improved.

»»
»»
»»
»»

Production as a die-cut part or roll material
Acts as heat-conducting paste, but is clearly easier to dispense
Clean and easy handling
High thermal conductivity

» » Little adhesive force, requires additional mechanical
fastening

» » Cannot be used repeatedly like heat-conducting
paste (removable)

Thermally conductive potting compounds and
heat-conducting paste

Heat-conducting pastes are usually silicone-based viscous masses with a ceramic filler.
They have already been in use for a long time and provide a good reduction in heat transfer resistance.
»»
»»
»»
»»

High thermal conductivity
Adapts very well to rough surfaces
Can be used again after repair
Economical, tested

»»
»»
»»
»»

Correct dispensation is difficult
Risk of contamination
Mechanical fastening of components necessary
No electrical insulation (heat-conducting paste)

Thermally conductive pads, gap filler, silicone rubber pads

Combine the advantages of heat-conducting paste and insulation material (e.g. classic mica).
Silicone rubber and ceramic additives are frequently used. The soft surfaces adapt well to uneven surfaces and can bridge gaps.

»»
»»
»»
»»
»»
»»

Can be custom manufactured as stamped components
Clean and easy handling
Easy installation
Good thermal conductivity
Good dielectric strength
Bridging of distances

» » In order to achieve good thermal conduction,
the pads are pressed considerably

» » If good thermal conductivity and greater thickness
is needed expensive solution

Heat transfer as a function of thermal
conductivity and thickness of the material
There is a direct, linear relationship between the thickness of
the material and heat flow which can be transported through
the material.

So the advantage of KAPTON MT+ : very good thermal conductivity with minimal material thickness and very good
dielectric strength

Rule of thumb: If an equal amount of heat needs to be transported through material of double thickness, the thermal
conductivity must also be doubled.

Important: this statement refers only to transport within the
homogeneous material - thermal transfer resistance is not
considered.

How to measure thermal conductivity?
The thermal conductivity of a test material is determined
according to ASTM D5470 as follows:
A heated metal block provides the heat source. Another block
of metal is located underneath (cooled if necessary) serving
as a heat sink and separated by the heat-conducting material. Temperature sensors are mounted just above and below
the heat-conducting material.

Once a stable heat flow has been set, the temperature difference generated by the test material is determined. The
thermal conductivity is then calculated from this.
Advantage of this method over the LASER Flash Method:
The roughness on the surface of the material is also measured. This is important because the contact resistance at the
interfaces of the different materials always plays a role in
a real installation situation.

Thermal conduction depends not only on the
materials used
Heat transfer, for example from
the housing of a power transistor to an aluminium heatsink, can be quite bad. Surface roughness reduces the
direct contact area necessary for

Heat source

TIM

thermal
transfer
resistance

Heat sink

thermal conduction by about 20-40%. Using thermally
conductive wax (phase change material, PCM), for example, can avoid this pitfall. The wax, solid at room
temperature, melts when used for the first time and is
filling out the cavities. The heat can flow without interruptions
by air pockets.
The result: reduction of heat transfer resistance
using thermally conductive coatings!
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transfer
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Do you have any more questions?
Don‘t hesitate to contact us: +49 (6233) 872-300
Mail: info@cmc.de

?

CMC Klebetechnik GmbH
Rudolf-Diesel-Strasse 4 | 67227 Frankenthal /Pfalz | Germany
Contact: +49 (6233) 872-300 | Fax: +49 (6233) 872-390

Online contact:
www.cmc-tim.de

www.facebook.com/CMCaktuell

www.polarlicht.com
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