INSTITUT FUR MIKROSENSOREN,
AKTOREN UND -SYSTEME

U Sl =|MSAS

STRETCHABLE ORGANIC ELECTROCHEMICAL TRANSISTORS
Shiming Zhang*

Department of Electrical and Electronic Engineering, The University of Hong Kong,
Hong Kong SAR, China
*Corresponding author: szhang@eee.hku.hk

Sehr geehrte Damen und Herren,

hiermit laden wir Sie/euch herzlich zum Vortrag von Herrn Zhang am

Dienstag den 6. Juni 2023 um 10:00 s.t. im NW1 Raum W1180

ein. Wir freuen uns auf lhren/euren Besuch.
ABSTRACT

Organic bioelectronics have gone wild in the past decades. As the flagship device,
organic electrochemical transistors (OECTSs) provide a new choice for next-generation
bioelectronic devices'. For one thing, inherent advantages of organic electronics get
retained in OECT, such as the diversity of material selection and tunability of structure
design. For another, the nature of volumetric capacitance and high transconductance
lead to exceptional signal amplification.

However, despite past trials to promote OECT applications in the bioelectronic field,
there is still an important issue, the limited softness and stretchability?, which causes
a mechanical mismatch with soft and elastic biological interfaces, triggering device
failures under repeated deformation like bending, twisting, or beating.

As an essential category of organic electronics, OECT has been studied for decades.
However, research on stretchable OECT is still in its infancy. Previous research is
limited, and there are no satisfactory devices currently for practical usage. The key
challenge is how to maintain the electrical performance of OECTs when improving
their mechanical properties, as strain tends to influence two sides adversely. To
achieve trade-offs, it's imperative to develop new stretchable material systems
(semiconductors, electrolytes, elastomers, insulators) and processing protocols
allowing scalable and reliable device fabrications.

In this talk, | will backtrack the conceptualization of stretchable OECTs?. Then, | will
show the material development of stretchable interconnects3, stretchable conducting
polymers® 4, and stretchable hydrogels® for stretchable OECTs. Finally, | envision how
stretchable OECTs can enrich the toolbox of current bioelectronic technologies to
promote translational biomedical innovations for soft wearables®8, brain-inspired
computing, human-machine interfaces, etc.
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