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FIG. 1 Change of Surface Morphology Caused by Electrical Shorts in Micro-Areas of OLED (a)

Organic Crystallization Caused by Electrical Shorts in Micrometer Areas: (b) Gas Bubbles Formed

by Electrical Shorts in Micrometer Areas
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Joule Heating Effect and Organic Decomposition in
Organic Light-Emitting Diodes

ZHOU Meiquan, ZHONG Gao-yu, HE Jun, LIAO Liang-sheng and HOU Xiao-yuan

(Sutface Physics Laboratory, Fudan University, Shanghai 200433, China)

Abstract: Microscopy observation proves that the Joule heating. produced during the electrical operation of organic light-
emitting diodes in the micrometer areas can result in not only the crystallization of organic layers, but also the evolution of
gases from the device. The gases gather at metal electrode/organic layer to form bubbles. From mass spectra and gas
chromatograph, it is indicated that the evolved gases consist of not only moisture, but also organic impurity gases and organic
decomposed gases. For the devices with tris— (8-hydroxyquinoline) aluminum ( Algs) as emitting layer. some Algs molecules
are decomposed and 8-hydroxyquinoline gas is produced at 150°C. Ultraviolet photoelectron spectra show that the electronic
structure of Algs varies obviously after annealing at 150°C for Smin. The change in the energy band structure of Algs film will

deteriorate the performance of devices.

Key words: organic film; Joule heating effect; thermal decomposition: failure analysis
PACC: 6855: 6570: 7960
Article ID: 0253-4177(2001) 08-1048-04

* Project Supported by National Natural Science Foundation of China Under Grant No. 69776034,
ZHOU Meiquan female, is engaged in the research on semiconductor physics and semiconductor device physies.
ZHONG Gao-vu male, is engaged in the research on device physics for organic semiconductors.

Received 30 October 2000, revised manuscript received 17 February 2001 ©2001 The Chinese Institute of Electronics





