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Chirality

“A property of an object that is not superimposable with its mirror image through rotation or translation”
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Motivation

DOI: 10.1021/acs.chemrev.7b00153, Chem. Rev. 2017, 117, 12705-12763
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Motivation

A. =N, ,psSino

“Iridescent Films”
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O Fernandes, S. et al, Adv. Mater. 2017, 29, 1603560.
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Potential application in Information Technology




Dielectrics in Transistors

Conventional Dielectric
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Two operation modes €0 = 30
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Paper in Transistors

vialn Teatures or raper lransistor

Electrochemical Impedance Spectroscopy (EIS)
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Fortunato et al. 2008 IEEE Electron Device Lett. 29 988-90
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Chiral Cellulose in Transistors

Source Drain

Semicondutor
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Fortunato et al. 2008 IEEE Electron Device Lett. 29 988-90
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Results and Discussion — Devices

CNC Drop-Casting Evaporation Induced Self-Assembly lon Infiltration Thin-Film Deposition

b)

Paul Grey et al., Adv. Funct. Mater. 2018, 1805
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Infiltration of dry photonic Cellulose Nanocrystal Film with 0.5 M NaOH
on Glass/ITO surface

Speed = x0.5
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Results and Discussion

Two Electrode Setup
V=10 mVrms, 0.1 Hz < f < 10° Hz
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Results and Discussion - Electrochemistry

Two Electrode Setup
V=10 mVrms, 0.1 Hz < f < 10° Hz
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Results and Discussion — Photonic Properties

Initial State
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Results and Discussion — Chiral Transistors

Scan rate =500 mV s’

102 Scan rate =400 mV s™
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Paul Grey et al., Adv. Funct. Mater. 2018, 1805279
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Results and Discussion — Chiral Transistors

Subgap states
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Paul Grey et al., Adv. Funct. Mater. 2018, 1805279
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Outlook

Adjust Pitch to Absorption
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Scientific Output

ADVANCED
FUNCTIONAL
FULL PAPER ATLIALS
Field-Effect Transistors www.afm-journal.de

Field-Effect Transistors on Photonic Cellulose Nanocrystal
Solid Electrolyte for Circular Polarized Light Sensing

Paul Grey, Susete N. Fernandes, Diana Gaspar, Elvira Fortunato, Rodrigo Martins,
Maria H. Godinho, and Luis Pereira®

7 4 /;/;’/‘// /‘T/r‘
VA7 A " U o (L A
4 O 74 O U UK
I ) | \

Photonic CNC Films for Optoelectronic Devices




Conclusions and Future Perspectives

Chirality for Information Technology

Cellulose with added Functionality = Chiral Cellulose Films

Microelectronic Devices on Chiral Cellulose Films ge==3

Distinct Responses for Circular Polarized Light

Future
* |ntegration Schemes - Photoelectronics
* Sensors

* Tune pitch to electronic bandgap
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Supplementary Information
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Low degree and higher degree of chirality
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