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Abstract: With the increasing use of transparent displays and flexible devices, polymer substrates offering excellent
flexibility and strength are in demand. Since polymers are sensitive to heat, precise temperature control during the process
is necessary. The study proposes a temperature measurement system for the laser processing area within the polymer base,
aiming to address the drawbacks of using these polymer bases in laser-based selective processing technology. It presents the
possibility of optimizing the process conditions of the polymer substrate through local temperature change measurements in
the laser processing area. We developed and implemented the PDPT (Photodiode-based Planck Thermometry) to measure
temperature in the laser-processing area. PDPT is a non-destructive, contact-free system capable of real-time measurement
of local temperature increases. We monitored the temperature fluctuations during the laser processing of the polymer substrate.
The study shows that the proposed laser-based temperature measurement technology can measure real-time temperature
during laser processing, facilitating optimal production conditions. Furthermore, we anticipate the application of this
technology in various laser-based processes, including essential micro-laser processing and 3D printing.

Keywords: Photodiode-based Planck Thermometry (PDPT), Laser-based packaging processes, Real-time temperature
monitoring, High-resolution temperature measurement
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Fig. 1. (a) Planck curves representing spectral radiance at different
temperatures, (b) Spectral radiance at temperature range of
1300 K — 1700 K.
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Fig. 2. (a) Schematic diagram and (b) experimental setup of the
photodiode-based Planck thermometer for real-time
temperature measurement at the laser focal spot.
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