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DEVICE TECHNOLOGY

Printed subthreshold organic
transistors operating at high gain
and ultralow power < | nw-

Chen Jiang"?, Hyung Woo Choi’, Xiang Cheng"*, Hanbin Ma™*?,
David Hasko', Arokia Nathan®*>*

Overcoming the trade-offs amnng power consumption, lahrlcaﬂun cost, and
signal amplification has been a long: issue for . We
report a high-gain, fully inkjet-printed Schottky barrier organic thin-film transistor
amplifier circuit. The transistor signal amplification efficiency is 38. 2Giemens per
ampere, which is near the theoretical thermionic limit, with an ultralow power
consumpllon of <1 nanewatt The use of a Schottky barrier for the source gave
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signals and showed a signal-to-noise ratio of >60 decibels and noise voltage of
<0.3 microvolt per hertz!*? at 100 hertz.
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Fig. 4. Amplifier and of (A) Schematic clrcut

diagram of a common-source ampiifer Voo, 5upply vollage: n, bias current, (B) Measured

Qutput voltage (Vo) ad gain (Ay) 38 2 function of input voitage (Vue, (C) Measiired operating
UITEN (o) N POWEr (Pay) 35 FUNEtIoNS of Vi, (B) Resolution of electrophysiological signal
detection a5 3 function of gain. () Gain-baridwidth prodiuct 2s a function of Ve in the subthreshold
regime. (F) Operating principle and circuit configuration for EOG ampification with the ampliier
(G) EOG sigral obtained before and after ampiification




