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Student : Chi-Yuan Lu Advisor: Dr. Hsiao-Wen Zan

Display Institute
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Abstract

Because organic transistors pessess many advantages like low threshold voltage,
simple making, large-area manufacturing, low cost, solution-processed, which let it
have potential to be used in many electronic products such as driving component of
flexible display, complementary circuits, radio-frequency identification, biosensor and
etc. All of above are widely developed, however if we want to more understand our
device mechanism and let it be applied as commercial products, we should more
realize the stability of our device. Therefore, in this thesis we discuss environment
and bias instability in our space-charge-limited transistor (SCLT) based on P3HT
(Poly(3-Hexylthiophene)) as active layer. In some reports [1], they research
horizontal-structure OTFT. The active layer is pentacene and the gate is dealt with

self-assembled molecular. For low bias condition, Vgs is -3V and Vps is -2V after
"



3500 seconds bias time, the threshold voltage shift 3V is approximate -0.2V. For our

SCLT, the active layer is P3HT and base is dealt with self-assembled molecular. if we

give it low bias condition, Vs is -1V and Vps is -1.5V after 3500 seconds bias time,

the threshold voltage shift 8V, is approximate -0.07V. It implies that our vertical

structure device also possesses good bias stability. About environment stability, if we

well seal our device and store it in atmosphere, within 7 hours the absolute value of

oV, is less than 0.008V, and the current variation ratio is less than 0.3%. Besides we

make device which is not dealt with self-assembled molecular. Furthermore, we give

device different bias condition.and seethe change of 8V; versus time.
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