Downloaded from orbit.dtu.dk on: Oct 17, 2019

Printed organic smart devices characterized by nonlinear optical

Pastorelli, Francesco; Accanto, Nicolo ; Jørgensen, Mikkel; van Hulst, Niek F.
Published in:
PLASMONICA 2017: Book of Abstracts

Publication date:
2017
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit

Citation (APA):
Pastorelli, F., Accanto, N., Jørgensen, M., & van Hulst, N. F. (2017). Printed organic smart devices characterized
by nonlinear optical. In PLASMONICA 2017: Book of Abstracts (pp. 38). [T19]

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
 Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
 You may not further distribute the material or use it for any profit-making activity or commercial gain
 You may freely distribute the URL identifying the publication in the public portal
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Printed organic smart devices characterized by nonlinear optical microscopy
Francesco Pastorelli1, Nicolò Accanto2, Mikkel Jørgensen1, Niek F. Van Hulst2,3, Frederik C. Krebs1,
1

Department of Energy Conversion and Storage, Technical University of Denmark, Frederiksborgvej 399,
DK-4000 Roskilde, Denmark.
2

3

ICFO - Institut de Ciencies Fotoniques, 08860 Castelldefels (Barcelona), Spain.

ICREA - Institució Catalana de Recerca i Estudis Avançats, 08010 Barcelona, Spain.

In this study, we demonstrate that nonlinear optical microscopy is a promising technique to characterize
organic printed electronics. Using ultrashort laser pulses we stimulate two-photon absorption in a roll coated
polymer semiconductor and map the resulting two-photon induced photoluminescence (TPPL) and second
harmonic response. First, we show that the different nonlinear optical signals can be used to discriminate
between the polymer semiconductor material and embedded metal nanoparticles which constitute the
electrode in a real device. Next we demonstrate that the TPPL quenches when applying a current between
source and drain; this decrease can be used to determine the electrical characteristic of the device [1]. Finally,
we show that the TPPL increases with higher temperature in the 20 - 120 °C range, closely following the
supported current characteristics of the semiconductor. With this technique, we can recognize different
nanomaterials and we propose that the TPPL is a good indicator to map and monitor the charge carrier density
and the molecular packing of the printed polymer material. Importantly, simple calculations based on the
signal levels, suggest that this technique can be extended to the real time mapping of the polymer
semiconductor film, even during the printing process, in which the high printing speed poses the need for
equally high acquisition rates.

References
[1] Francesco Pastorelli, Thomas M. Schmidt, Markus Hösel, Roar R. Søndergaard, Mikkel Jørgensen and Frederik C. Krebs, "The
Organic Power Transistor: Rollt o Roll Manufacture, Thermal Behavior, and Power Handling When Driving Printed Electronics",
Volume 18, Issue 1, pages 51-55, January 2016, doi: 10.1002/adem.201500348

T19

