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Study on yellowing of fluorinated CPI in flexible display applications
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Abstract: Colorless polyimide (CPI) is a critical flexible substrate material in the fabrication of
transparent flexible organic light-emitting diode(OLED) displays. To identify the cause of yellowing in
fluorinated CPI on glass substrates and to improve its optical properties, this work systematically examines
the mechanism and explores effective countermeasures. First, we comprehensively analyzed the fluorinated
CPI samples using UV-Vis transmittance spectroscopy, scanning electron microscopy(SEM) , and time-of-

flight secondary ion mass spectrometry( ToF-SIMS). Meanwhile, inorganic barrier layers such as ITO,
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Si0x, and SiNx were deposited on glass surfaces by sputtering or chemical vapor deposition to evaluate
their suppression effect on the yellowing phenomenon. The results reveal that the yellowing of fluorinated
CPI arises from the migration of alkaline earth metal ions from the glass into the CPI layer, where they
combine with fluorine to form charge-transfer complexes(CTCs). This complexation significantly reduces
the fluorine content in CPI, thereby promoting the yellowing of the material. In addition, the degree of
yellowing differs between the air side and the glass side of the CPI film. With the introduction of inorganic
barrier layers, the yellowing of fluorinated CPI was effectively suppressed, and fluorinated 9- pum-thick
CPI films with a cutoff wavelength of 403 nm were successfully obtained. The migration of alkaline earth
metal ions from the glass substrate is the primary cause of yellowing in fluorinated CPI, and the deposition

of morganic barrier layers can significantly improve its optical transparency, offering a viable pathway for

the preparation of high-performance transparent flexible OLED substrate materials.
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Fig.1 Thermal treatment profile of the PI films
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Fig. 3 Transmittance spectra of 9-um-thick PI films
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Fig.4 Photography and Transmittance characteristic of

PI films cured on different carrier substrates. (a)

F-CPI on glass; (b) F-CPI on ITO; (¢) F-CPI

on SiOx; (d) F-CPI on SiNx; (e) transmittance

of F-CPI cured on different substrates.
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Fig. 5 Optical spectra of F-CPI with different thicknesses.

(a) Transmittance spectra; (b) Absorbance spectra.
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