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Raman Spectra Study of Thermal Effect of Polymer Light-Emitting Diodes
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Abstract: Raman spectra and infrared imaging systems are used for the study of internal
temperatures of polymer light-emitting diodes. The thermal degradations of polymer light-
emitting diodes with different current densities are investigated. Raman intensity is proportional
to the number of molecules in the next higher vibration energy level, and accurate internal
temperature of polymer light-emitting diodes at thermal equilibrium can be calculated with the
ratio of anti-stokes to stokes Raman intensity by Boltzmann equation. With the current density of
polymer light-emitting diodes going from 0 to 169 mA/cm?®, it is found that the internal
temperature of polymer light-emitting diodes increases accordingly. When the temperature comes
to the glass transition temperature of the emission layer, there is a phase change in it and the
layer becomes free state as liquid, which is not stable. Local disfigurement in the emission layer
results in short circuit between the cathode and the anode of a polymer light-emitting diode, and
the luminescence of polymer light-emitting diode fails. Therefore, Raman spectra is considered as
a good method for detecting temperature of thin-film semiconductor devices.
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Table 1 Temperature detected by infrared thermoscope,
thermocouple and Raman spectra

Intensity/ /g Theoretical Infrared Thermocouple/
(mA-+cm?) value/('C) imaging/( C) )
0 0.177 4 30 22 25
44,4 0.184 1 35 28 30
80 0.2056 50 33 35
115.5 0.2151 59 39 40
151.1 0.219 8 63 45 45
168. 8 0.230 8 70 52 50
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