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“A property of an object that is not superimposable with its mirror image through rotation or translation”
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Motivation
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Motivation
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Fernandes, S. et al, Adv. Mater. 2017, 29, 1603560.

“Iridescent Films”
Potential application in Information Technology
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Dielectrics in Transistors

d ≈ few nm

L. H
erlogsson 2011

+ ‐ + ‐ + ‐

Conventional Dielectric Electrolyte

εSiO2 = 3.9
εZrO = 25
εHfO = 30

 Low operation voltages

 High Capacitances 1-10 µF/࢓ࢉ૛;

 Electrical Double Layer (EDL)

 Fully-printed

 Two operation modes

 High leakage currents

 High switching delays

 Large parasitic capacitances

Advantageous Advantageous Disadvantageous Disadvantageous 
ࡿࡰࡵ ൌ ࡯࢑ ࡿࡳࢂ െ ࡴࢀࢂ ૛
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 Electric Double Layer (EDL)

 Solid-State

Main features of Paper Transistor 

 Substrate and Dielectric are the same material

 Cost reduction

 High Capacitance

Paper in Transistors
Electrochemical Impedance Spectroscopy (EIS) 

Fortunato et al. 2008 IEEE Electron Device Lett. 29 988–90
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Chiral Cellulose in Transistors
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Results and Discussion – Devices 

Paul Grey et al., Adv. Funct. Mater. 2018, 1805
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Two Electrode Setup
V = 10 mV rms, 0.1 Hz < f < 106 Hz

Results and Discussion

CNC
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Office Paper

Results and Discussion ‐ Electrochemistry
Two Electrode Setup

V = 10 mV rms, 0.1 Hz < f < 106 Hz

CNC
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Results and Discussion – Photonic Properties
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Results and Discussion – Chiral Transistors

Paul Grey et al., Adv. Funct. Mater. 2018, 1805279
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Results and Discussion – Chiral Transistors
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Outlook

Adjust Pitch to Absorption

• NaCl

• Sonication

• Drying Conditions

• CNC dimensions

• Surface Charge

• Solvents
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Scientific Output
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Conclusions and Future Perspectives
• Chirality for Information Technology

• Cellulose with added Functionality  Chiral Cellulose Films

• Microelectronic Devices on Chiral Cellulose Films

• Distinct Responses for Circular Polarized Light

Future

• Integration Schemes ‐ Photoelectronics

• Sensors

• Tune pitch to electronic bandgap
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