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Thermal conductivity testing of polymer films by LFA method
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Abstract: The development in the field of electronics and microelectronics has greatly promoted the research on thermally
conductive polymer film materials. However, there is a lack of systematic study on both the analyzing technology of thermal
conductivity and the testing methods suitable for polymer films. The light/laser flash analysis (LFA) is the most
representative method in transient analysis technique. In this paper, the basic principle, testing conditions and application
scope of LFA method were systematically introduced. Thermally conductive polyimide films were taken as the
representative examples to analyze the key factors on the testing results in detail, including the film thickness, surface
quality, pretreatment conditions, instrument parameters, and data analyzing and processing. In addition, the application of
LFA method for testing thermal conductivity along different directions of polymer film materials was further discussed. The
results show that the thickness accuracy, surface quality, and transparency of the samples will affect the test results, and the
pretreatment methods such as gold sputtering or graphite spraying can effectively improve the test accuracy. In addition, the
parameter setting and data processing of the testing instrument will affect the shape of temperature-time curve and the fitting
results. Thus, it is necessary to reasonably select the appropriate testing conditions according to the characteristics of
polymer film samples.
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Fig.1 Apparatus schematic of LFA method
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Fig.2 Thermal diffusivity of PI/BN composite films
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Fig.3 SEM images of PI/BN composite film with
BN mass fraction of 10%
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Fig.5 Thermal diffusivity of PI/BN composite films
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Fig.6 Comparison of fitting effects for temperature rise

curves with different parameter settings
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