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Applications and opportunities for contact-controlled transistors

The Source-Gated Transistor - SGT

The Multimodal Transistor - MMT

The modelling challenge
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J. M. Shannon and E. G. Gerstner, “Source-Gated Thin-Film Transistors,” /EEE
Electron Device Lett, vol. 24, no. 6, pp. 405-407, 2003.
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High-gain SGT amplifiers SURREY
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Two-SGT amplifier with world-leading gain
(290x = 49dB) in polysilicon
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IEEE Sens. J., vol. 20, no. 24, pp. 1-1, 2020
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Compact yet powerful...
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Simple circuits can do a lot
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E. Bestelink, K. M. Niang, G. Bairaktaris et al., IEEE Sens. J., 2020
Monday, 14 December 2020 7



Compact yet powerful... UNIVERSITY OF

Simple circuits can do a lot SURREY
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Applications

Low-distortion, minimal-layout amplifiers
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Applications

Compact digital to analog conversion with multilevel logic
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Floating gate analog memory and ultralow power voltage references
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The Multimodal Transistor (MMT)
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Floating gate distortion-free, compact summing of analog signals
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Bringing it all together

Compact yet powerful sensor-integrated neural networks
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The Multimodal Transistor (MMT)

Applications

Multimodal sensor output processing at the edge
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The Multimodal Transistor (MMT)

Next steps

A new Low-complexity Paradigm for
Analogue Computation and hArdware learning

LINIVERSITY OF

SURREY

NanoRennes / IETR

National Physical Laboratory

Sharp Laboratories of Europe Ltd

Silvaco University of Cambridge Yamagata University
+ U. Stuttgart, U. Sussex, SYSU, KHU
cGg1 €G2
Semiconductor £ S
EP/V002759/1 .. m/;
£1.12M form EPSRC AT 3 p
2021-2026 g £ |
Insulator/ s B New
Substrate < material
Q
(a8

Operation and applications
of the multimodal transistor
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COMMUNICATION 28 October 2020 ARYANGED
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Versatile Thin-Film Transistor with Independent Control of
Charge Injection and Transport for Mixed Signal and
Analog Computation

Eva Bestelink, Olivier de Sagazan, Lea Motte, Max Bateson, Benedikt Schultes,
S. Ravi P. Silva, and Radu A. Sporea*
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Reiterating the modelling challenge
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