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High-efficiency top-emitting OLEDs based on
microstructure array substrate
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Technology . Xi'an 710021, China)

Abstract: In order to improve the efficiency of the top emitting OELD and reduce the driving voltage,a
low-cost reproducible square microstructure array substrate for top-emitting OLEDs was fabricated
based on nanosecond laser etching technology. Based on this substrate, the green top-emitting OLED
devices were fabricated. It is found that the microstructure array substrate can effectively improve the
light extraction efficiency and reduce the driving voltage of the device. Among them, the maximum ef-
ficiency of the device using the 20 pm square microstructure substrate is 66.7 cd/A and the brightness
is 20 103 cd/m?at 40 mA/cm®, which is 9.8% and 6.9% higher than that of the normal device, re-
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spectively. The device based on the 40 pm square microstructure array substrate has the lowest driving

voltage of 9.58 V at 40 mA/cm?, which is 0.26 V lower than that of the normal device. The analysis

shows that the improvement of the light efficiency of the device and the reduction of the driving volt-

age are mainly caused by two reasons. Firstly, due to the presence of the wrinkle structure in the de-

vice, the optical wave-guide mode of the device can be destroyed, and the device active area is in-

creased to reduce the driving voltage. Secondly, the grating fringes made by the second nanosecond la-

ser etching can improve the light extraction efficiency while enhancing the local electric field to im-

prove the carrier injection capability of the electrode.
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Fig.3 Photomicrograph of 20 pm square (a), 40 pm

square (b) and 80 pm square (¢) microstruc-

ture array substrate.
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Fig.4 (a) Current density-voltage curve of OLEDs; (b) Luminance-current density curve OLEDs; (¢) Cur-

rent efficiency- current density curve of OLEDs; (d) Normalized spectra of OLEDs at 3.5 V.
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