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Microcircuit Thermal Considerations 

Microelectronic circuits, irrespective of type, are made of dissimilar materials that expand, contract, and 
transfer heat at different rates. This movement of materials is dependent on the heating and cooling of the 
circuit.  

It is therefore neccesary to consider the CTE (coefficient of 
thermal expansion) of these different materials prior to the 
design of any microelectronic package. Additionally, it is 
important to know what the thermal conductivity expressed in 
W/mK (watts per meter Kelvin) at room temperature (25°C).  

The chart to the right is a handy reference for materials 
commonly used for packages, substrates and organic 
substrate/semiconductor die attachment materials.  
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CTE, W/mK of common materials used for 
microelectronic packages:  

Metals 

Material 
CTE 

10
-6
/@25°C 

W/mK 
@25°C 

Kovar (FeNiCo) 5.5 17 

Copper 17 400 

Molybdenum 5.2 139 

Nickel 14 90 

Semiconductors 

Silicon 2.8 145 

Gallium Arsenide (GaAs) 5.7 33 

Germanium 5.8 60 

Ceramic Substrates 

Alumina 6.7 24 

Beryllia 8.0 298 

Aluminum Nitride 4.5 160 

Silica 0.8 2 

Organic Material Substrates 

FR4 (epoxy-glass) 16 0.1 

Polyimide 30-60 0.1-0.2 

Organic Materials (Die/Substrate Attach) 

Epoxy (Nonconductive) 125 0.8-0.9 

Epoxy (Conductive) 125 1.4-4.0 

Silicon (RTV) 250-800 0.02-0.07 
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