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Abstract : This paper reports the first results of a series of planarization film study for the stainless
steel (SS) substrates for flexible displays. Diglycidyl ether of bisphenol A (DGEBA) and octa(di—
methylsiloxypropylglycidylether) silsesquioxane (OG) were chosen for the organic and the hybrid
epoxies respectively and diaminodiphenylmethane (DDM) was used as a curing agent at 1:2 stoichio—
metric ratio. These materials were spin—coated on SS substrates and thermal—cured. TGA study indicated
that both the pristine and the cured OG were more thermally stable than DGEBA. AFM study showed
that the smooth surfaces of 1~2 nm roughness can be prepared for both DGEBA and OG when the films
were thick > 1 ym). The electrical properties such as dielectric constant, capacitance and the leakage
current with respect to the applied voltage were all stable even after the stress of 100 V/100° C was
applied for 0~10000 seconds indicating that the insulating properties of DGEBA and OG films were
very reliable.
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Scheme 1. Materials used in the research. (a) diglycidyl ether
of bisphenol A, (b) octa(dimethylsiloxypropylglycidyl ether)
silsesquioxane (OG), and (c) diaminodiphenylmethane (DDM).
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Table 1. Representative Mechanical Properties and Glass Transition
Temperatures(7,) of DGEBA/DDM and OG/DDM at Stoichiometric
Ratio®

DGEBA/DDM OG/DDM
E(GPa) ~2 ~1.2
Kic(MPa - m"?) ~0.8 ~0.5
7,(0) ~160 No 7,
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Figure 1. TGA results of various materials N»/10 C/min). (a)
OG and DGEBA and (b) DGEBA/DDM and OG/DDM at
stoichiometric ratio.
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Figure 2. AFM images of various surfaces. (a) Bare stainless
steel(SS 304), (b) DGEBA/DDM film (1.5 um), and (¢) OG/DDM
film(1.5 pm).

Table 2. Surface Roughness Values of Various Surfaces

Peak to valley (nm) Ros (nm)

Bare SS 539%+150 100£52
DGEBA/DDM 8.7£3.0 0.86%0.20
OG/DDM 16.3+2.0 1.58%£0.20

* Numbers are the average values of at least 5 measurements.
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Figure 3. Electrical properties of planarization films. (a) Capacitance of DGEBA/DDM, (b) leakage current of DGEBA/DDM, (c)

capacitance of OG/DDM, and (d) leakage current of OG/DDM.
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