
D2.1 Modelling forward mappings to MD, CGMD, MC and PFM  MUSICODE 

Page 1 of 63 

 

 

 

 

An experimentally-validated multi-scale materials, process and device modelling & 

design platform enabling non-expert access to open innovation in the Organic and 

Large Area Electronics Industry (MUSICODE) 

Grand Agreement: 953187 

Project Start Date: 01/01/2021 

Project Duration: 48 months 

 
 

Deliverable 2.1 
 

Modelling forward mappings to MD, CGMD, MC and PFM 

 

Date: 09-06-2022 

 

 
 

 

This project has received funding from the European Union’s Horizon 2020 
Research and Innovation Programme under the Call 
DT-NMBP-11-2020 “Open Innovation Platform for Materials Modelling” 

 

Project co-funded by the European Commission within Horizon 2020 Research and Innovation Programme 

Dissemination Level 

PU Public  

PP Restricted to other programme participants (including the Commission Service)  

RE Restricted to a group specified by the consortium (including the Commission Services)  

CO Confidential, only for members of the consortium (excluding the Commission Services) x 



D2.1 Modelling forward mappings to MD, CGMD, MC and PFM  MUSICODE 

Page 2 of 63 

 

 

Deliverable author(s): M. Andrea (UoI), K. Kaklamanis (UoI), K. Kordos (UoI), C. Trapalis (UoI), I. Skarmoutsos 
(UoI), D. Papageorgiou (UoI), E. Lidorikis (UoI), S. Kalourazi (KIT), F. Wang (KIT), M. Selzer (KIT), B. Nestler 
(KIT) 
 
 
 
Draft Revisions: First draft 10/05/2022 
   Final draft reviewed by coordinator 09/06/2022 

 
 
 
 
Copyright  
 
@ Copyright 2021-2024 The MUSICODE Consortium  
 
Consisting of Coordinator:  University of Ioannina (UoI) Greece 
Partners:  Karlsruhe Institute of Technology (KIT) Germany 
 University of Surrey (SURREY) UK 
 Aristotle University of Thessaloniki (AUTh)  Greece  
 Czech Technical University in Prague (CVUT) Czechia 
 Fluxim AG (FLUXIM) Switzerland 
 TinniT Technologies GmbH (TINNIT) Germany 
 Granta design LTD (GRANTA) UK 
 Esteco SPA (ESTECO) Italy  
 Organic Electronic Technologies (OET) Greece 
 Apeva SE (APEVA) Germany 
 
 
 
This document may not be copied, reproduced, or modified in whole or in part for any purpose without written 
permission from the MUSICODE Consortium. In addition to such written permission to copy, reproduce, or 
modify this document in whole or part, an acknowledgment of the authors of the document and all applicable 
portions of the copyright notice must be clearly referenced.  
 
All Rights reserved. 
 
 
 

 

This project has received funding from the European Union’s Horizon 2020 
Research and Innovation Programme under the Call 
DT-NMBP-11-2020 “Open Innovation Platform for Materials Modelling” 

 

"The European Commission support for the production of this publication does not constitute an endorsement 
of the contents which reflects the views only of the authors, and the Commission cannot be held responsible 
for any use which may be made of the information contained therein." 



D2.1 Modelling forward mappings to MD, CGMD, MC and PFM  MUSICODE 

Page 3 of 63 

 

 
 

Contents 
 

Publishable summary ......................................................................................................................................... 4 

1. Introduction .................................................................................................................................................... 5 

1.1 Objectives of WP2/Task2.1.1 .................................................................................................................... 5 

1.2 Purpose of this Document ......................................................................................................................... 5 

1.3 Structure of this Document ....................................................................................................................... 5 

2. Methodology and results ............................................................................................................................... 6 

2.1 DFT for forward mapping to MD: Torsional profiles ................................................................................. 6 

2.2 DFT for forward mapping to MD&KMC: Partial Charges with RESP ........................................................ 17 

2.3 DFT for forward mapping to KMC: Atomic Polarizabilities with MEL ...................................................... 23 

2.4 MD for forward mapping to CGMD: Bead model force fields ................................................................. 35 

2.5 MD for forward mapping to PFM: Thermodynamic quantities ............................................................... 44 

2.6 MD for forward mapping to MC and CFD: Deposition Sticking coefficients ........................................... 53 

2.7 PFM for forward mapping to CFD: Effective Fluid quantities .................................................................. 57 

3. Discussion ...................................................................................................................................................... 61 

3.1 Overview of achievements ...................................................................................................................... 61 

3.2 Risks and mitigation actions .................................................................................................................... 62 

3.3 Next steps ................................................................................................................................................ 62 

4. Conclusions ................................................................................................................................................... 63 

 

 

 

 

 

  



D2.1 Modelling forward mappings to MD, CGMD, MC and PFM  MUSICODE 

Page 4 of 63 

 

Publishable summary 

The MUSICODE platform enables interoperable multiscale simulations on organic electronic materials, 

devices, and processes. Such multiscale modelling workflows are built by a hierarchical assembly of specific 

and well-defined modelling tasks, each one operating at a different length scale. The multiscale character of 

these modelling workflows stems from the fact that the simulation results of one model at a lower length scale 

(i.e., at finer description detail, e.g., atomistic) are used to parametrize another model at a higher length scale 

(i.e., coarser description detail, e.g., mesoscopic). This process is termed “forward mapping”. MUSICODE has 

identified a total of 7 such mappings needed to construct a full modelling capability for organic electronics. 

These start from electronic scale models using density functional theory methods and ending up to continuum 

scale models using computational fluid dynamics. This document describes each mapping, the scales involved, 

the need for it, the methodology used, the materials and systems applied to, and the results obtained up to 

M17 of the project. 

 

  


