
Accepted Manuscript

First principles study of mixed-stack charge transfer pyromellitic diimide - di-

amino pyrene (PMDI - DAP) derivative

Varun Bheemireddy

PII: S0009-2614(16)31030-2

DOI: http://dx.doi.org/10.1016/j.cplett.2016.12.065

Reference: CPLETT 34432

To appear in: Chemical Physics Letters

Received Date: 16 August 2016

Accepted Date: 29 December 2016

Please cite this article as: V. Bheemireddy, First principles study of mixed-stack charge transfer pyromellitic diimide

- diamino pyrene (PMDI - DAP) derivative, Chemical Physics Letters (2017), doi: http://dx.doi.org/10.1016/j.cplett.

2016.12.065

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers

we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and

review of the resulting proof before it is published in its final form. Please note that during the production process

errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.cplett.2016.12.065
http://dx.doi.org/10.1016/j.cplett.2016.12.065
http://dx.doi.org/10.1016/j.cplett.2016.12.065


  

First principles study of mixed-stack charge transfer

pyromellitic diimide - diamino pyrene (PMDI - DAP)

derivative

Varun Bheemireddy

Department of Physical Science(DPS), Indian Institute of Science Education and
Research(IISER) Kolkata, Mohanpur, W.B., India, 741246

Abstract

Room temperature ferroelectric based on PMDI-DAP co-crystal (Tayi et
al. Nature 2012, 488, 485–489) was extensively investigated by means of
abinitio DFT methodology. The study constitute geometry optimisation,
band structure calculations and potential energy surface scan of modelled
polarisation switching path of the mixed stack. Further, quantum chemical
calculations of the charge-transport parameters of isolated molecular clusters
are performed to rationalize the band structure results. We also comment on
the viability of integrating the organic ferroelectric into non-volatile memory
device in the light of calculated results.
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1. Introduction

Ferroelectrics are important functional materials of both fundamental and
technological interest. Ferroelectrics find application in numerous present
day technologies ranging across Random Access Memory (FeRAM), Field-
effect transistors (FeFET), transducers, electron emitters, non-linear opti-
cal devices, infrared detectors, piezoelectric sensors etc.[1, 2]. Traditionally,
inorganic materials such as BaTiO3, Pb(ZrxTi1−x)O3 or hybrid inorganic-
organics like triglycine sulfate(TGS) holds major share in ferroelectric do-
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