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Abstract

We have developed an image reversal photoresist with high thermal stability and electric
insulating properties for the single isolation structure of OLEDs. The thermal stability and electric
insulating properties are investigated and compared with those of conventional insulator and
cathode separator materials. The single isolation structure using the image reversal photoresist

reduces the fabrication process steps and cuts down the manufacturing cost.

Introduction

In previous works, we developed a single isolation structure for OLEDs where an insulator and
cathode separators were formed simultaneously by a single layer of image reversal photoresist
(IR-PR) to reduce the process steps and to increase an aperture ratio, as shown in Fig. 1.%% In the
single isolation structure, the IR-PR is used because the insulator is required to have a positively
tapered edge profile while the cathode separators are required to have a negatively tapered edge
profile. Moreover, the IR-PR is required to have thermal stability over 200 T and electrical
insulating properties for OLED applications, so we have developed an IR-PR based on a
polyhydroxystyrene resin. In this study, we present its electrical and thermal properties, and discuss
its applicability to OLEDs.

Experiments and Results

As shown in Fig. 1, the IR-PR is cured over 200 C after a development process to remove a
solvent completely. The SEM image of the single isolation structure cured at 230 C for 60 min in a
convection oven and its process conditions are shown in Fig. 2. Its shape and taper angle are not
changed during the curing process. TGA measurements show that the IR-PR is thermally stable up
to ~300 C.

The breakdown voltage, specific resistance and dielectric constant of the IR-PR were measured
and compared with those of a conventional insulator material, as shown in Figs. 3 to 5. Both of the
IR-PR and the conventional insulator material have a breakdown voltage over 35 MV/cm. Even
though the specific resistance of the IR-PR is bigger than that of the conventional insulator
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material, it is acceptable since they are of the same order of magnitude. The dielectric constant of
the IR-PR is 3.8 at 1 MHz while that of the conventional insulator material is 3.5 at 1 MHz.

Using the single isolation structure formed by the IR-PR, 1.177 96xRGBx96 PMOLEDs were
fabricated. The display performance and reliability were equivalent to those of conventional ones.

Conclusions

We have developed an IR-PR with high thermal stability and electric insulating properties for
OLED applications. This IR-PR makes the single isolation structure applicable to OLEDs, thereby
reducing the fabrication process and cutting down the manufacturing cost.
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