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2 |on-selective Field Effect Transistors (ISFET)

3 Drift

4 Metal-oxide-semiconductor Field Effect Transistor
5 pH-sensitive ISFET

8 Silicon nitride (SizNa)

7 Aluminum oxide (Al203)

8 Trap energy levels

9 Dispersive diffusion

0 Organic Light-Emitting Diode (OLED)
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17 N,N'-di(1-naphthyl)-N,N'-diphenyl-(1,1'-biphenyl)
4,4'-diamine (NPB)

8 penta-methyl carbazole

19 Dimer of N-ethyl carbazole (DEC)
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2 Burroughes

'3 Recombination of carriers

4 Hydroxyquinoline aluminum (Alg3)
5 Copper phthalocyanine (CuPc)

16 Bathocuproine (BCP)
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20 Delocalized orbitals
21 Hopping
22 Thin film transistor
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Threshold Voltage Drift in H+-sensitive FETs and Drift of Luminance in
Organic Light-emitting Diodes: The role of Dispersive Diffusion
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Abstract

The drift phenomenon is manifested as instability in the operating point of the H+-sensitive (pH-sensitive)
ion-selective field effect transistor as well as that of the organic light-emitting diode. Specifically, in the
pH-sensitive ion-selective field effect transistor, drift is observed as a slow temporal and unidirectional
change in the threshold voltage, and hence, the dc bias current of the device. In the organic light-emitting
diode, on the other hand, drift is detected as a decrease in luminance with time. The operating point drift
in both devices has been modeled based on a diffusion mechanism, known as dispersive diffusion, which
involves hopping between trap energy states. Notably, the similarity between the time dependence of drift
in these devices is due to the characteristic temporal behavior of the dispersive diffusion coefficient, which
obeys a power law characterized by a time dependence of the form (¢)#~1, where P is the dispersion
parameter, which satisfies 0<f<1.
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Dispersive diffusion, Drift, lon-selective field-effect transistor, Organic light-emitting diode, Stretched
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