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Development of Novel Light-emitting Electrochemical Transistor

Aoki, Atsushi
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Recently, organic light-emitting transistors (OLETs) which combined organic
light-emitting diodes (OLEDs) with organic thin film transistors (OTFTs) have being intensively
investigated for application to display. They can control light emission by the ?ate voltage. So far, we
have investigated light-emitting electrochemical cells (LECs) and electrochemical transistors (ECTs)
independently. LECs have some advantages about a simple device structure and usage of air-stable metal
cathode compared to OLEDs. ECTs also have unique features for lower driving gate voltage than that of
OTFTs because the electrochemical doping becomes easier for the formation of the electric double layer in
the ECTs. Therefore, a novel concept for the light-emitting electrochemical transistor (LECT) which
gonsigts gf the light-emitting electrochemical cell (LEC) and the electrochemical transistor (ECT) was
introduced.
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Fig.1 Light emission mechanism for organic or

electrochemical light emitting transistor.
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Fig.2 nght emitting  electrochemical

transistor
(LECT) combined light-emitting electrochemical cell
(LEC) with electrochemical transistor (ECT).
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Fig.3. Schematic representation of LECT

system.
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Fig.4 Cyclic voltammograms at both electrodes
swept at the scan rate of 50 mV/s.
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Fig.5 Cyclic voltammograms at S fixed at 0 V vs

Ag/Ag+ and at D swept at the scan rate of 50

mv/s.
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Fig.6 Cyclic voltammograms at S fixed at 1.5 V vs
Ag/Ag* and at D swept at the scan rate of 50
mvi/s.
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Fig.7 Plot of luminescence vs Vg at the
constant Vps.

Fig.8 Photograph of light emission from the
LECT.
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Fig.9 Plot of Ips vs Ve at the constant Vps.
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