
MATERIALS RESEARCH SOCIETY 

SYMPOSIUM PROCEEDINGS VOLUME 1286 

 
 
 

Molecular and Hybrid  
Materials for Electronics  

and Photonics 
 

 

 
 
 
 
 

November 29 - December 3, 2010 
Boston, Massachusetts, USA 

 
 
 
 
 
 
 
 
 
 

Printed from e-media with permission by: 

 Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
www.proceedings.com 

 
ISBN: 978-1-61839-501-6 

                                                             
Some format issues inherent in the e-media version may also appear in this print version. 



 
 
 
 
 
 
 
 
 
 
 
 
 
©Materials Research Society 2011 
 
This reprint is produced with the permission of the Materials  
Research Society and Cambridge University Press. 
 
This publication is in copyright, subject to statutory exception and to the  
provisions of relevant collective licensing agreements. No reproduction 
of any part may take place without the written permission of Cambridge 
University Press.  
 
Cambridge University Press 
Cambridge, New York, Melbourne, Madrid, Cape Town, 
Singapore, São Paulo, Delhi, Tokyo, Mexico City 
 
Cambridge University Press 
32 Avenue of the Americas, New York, NY 10013-2473, USA 
www.cambridge.org 
 
Materials Research Society 
506 Keystone Drive, Warrendale, PA 15086 
www.mrs.org 
 
CODEN: MRSPDH 
 
ISBN: 978-1-61839-501-6 
 
Cambridge University Press has no responsibility for the persistence or  
accuracy of URLs for external or third-part Internet Web sites referred to  
in this publication and does not guarantee that any content on such Web sites 
is, or will remain, accurate or appropriate. 
 
 
 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 

 

 



TABLE OF CONTENTS 
 
 
 

Four Color Stacked White Organic Light-emitting Diodes Utilizing the 
Concept of Triplet Harvesting .............................................................................................. 1

Th. C. Rosenow, S. Olthof, S. Reineke, B. Lüssem, K. Leo 
 

Both Luminous Efficiency and Lifetime Enhancement in Blue Fluorescence 
OLEDs by Modifying Molecular Structure of Hole Transporting Material ................... 7

Yoonhyun Kwak, Sun-Young Lee, Hye-In Jeong, Dae-Yup Shin, Young-Woo Song, 
Jong Hyuk Lee, Sung Chul Kim 

 

Dynamics of Charge Transfer Excitons Recombination in 
Polymer/Fullerene Solar Cells ............................................................................................ 13

Markus Hallermann, Felix Deschler, Josef Berger, Elizabeth Von Hauff, Enrico Da 
Como 

 

Current Density Dependence of Transient Electroluminescence in 
Phosphorescent Organic Light-Emitting Diodes .............................................................. 19

Hirotake Kajii, Noriyoshi Takahota, Yadong Wang, Yutaka Ohmori 
 

Spectroelectrochemical Study of the Formation of Radical Cations of 4,4’-
bis[N-(1-naphthyl)-N-phenyl-amino]-biphenyl as a Hole Transport 
Semiconductor Material...................................................................................................... 25

Sharavsambuu Baasanjav, Gendensvren Bolormaa, Batjargal Naranbileg, 
Munkhbat Battulga, Chimed Ganzorig 

 

Plasmon Induced Modifications of the Förster Energy Transfer in 
Reconstituted Peridinin-chlorophyll-protein Photosynthetic Complex ......................... 31

Mikolaj K. Schmidt, Alexander O. Govorov, Sebastian Mackowski 
 

Novel Er-doped Organic Complexes for Application in 1.5 µm Emitting 
Solution-processed Organic Light Emitting Diodes (OLEDs)......................................... 37

Carmen Coya, Angel Luis Álvarez, Jesús Martín Gil, María Martín, Pablo Martín 
Ramos, Carlos Zaldo 

 

Displacement Current Measurement of MIS Devices with Ionic Liquids to 
Explore Carrier Behaviors in Model Interfaces of Organic Devices .............................. 43

Taiki Yamada, Yutaka Noguchi, Yukio Ouchi, Hisao Ishii 
 

Dye-Sensitized Solar Cells Based on a Natural Low Cost Halochromic 
Sensitizer............................................................................................................................... 49

Michael I. Ibrahim, Maria J. Bassil, Umit B. Demirci, Georges El Haj Moussa, 
Mario R. El Tahchi, Philippe Miele 

 

Electrical Conductance of Single Oligothiophene Molecular Wires: 
Temperature Effect.............................................................................................................. 55

See Kei Lee, Ryo Yamada, Shoji Tanaka, Hirokazu Tada 
 

The First Molecular Wheel: A Theoretical Investigation ................................................ 60
Gustavo Brunetto, Fernando Sato, Xavier Bouju, Douglas S. Galvao 

 



Solution Processable n-Type Perylene Diimide Copolymers for Organic 
Photovoltaics ........................................................................................................................ 66

Ziqi Liang, Russell A. Cormier, Alexandre M. Nardes, Brian A. Gregg 
 

The Direct Measurement of Energy Barrier Height at Metal/ Polyfluorene 
Derivatives Interface by Internal Photoemission Spectroscopy ...................................... 72

Eiji Itoh, Shinya Takaishi 
 

Application of Liquid Desiccant for Enhanced Lifetime of Active Matrix 
Organic Light Emitting Diodes .......................................................................................... 78

Byoung Duk Lee, Yoon-Hyung Cho, Minho Oh, Yong Tak Kim, Sang-Hwan Cho, So 
Young Lee, Yoon Ah Chung, Seung Yong Song, Jong Hyuk Lee, Sung Chul Kim 

 

Ultrafast Charge Separation at a Single-walled Carbon Nanotube – Polymer 
Interface ................................................................................................................................ 85

Samuel D. Stranks, Christian Weisspfennig, Patrick Parkinson, Michael B. 
Johnston, Laura M. Herz, Robin J. Nicholas 

 

Singlet Exciton Quenching by Radical Cations of Aromatic Diamines as an 
Electron Donor in Organic Electroluminescent Devices.................................................. 91

Munkhbat Battulga, Gendensuren Bolormaa, Batjargal Naranbileg, Chimed 
Ganzorig 

 

Electroluminescence Characteristics of Inorganic (p-GaN/MgO)-Organic 
(Alq3) Hybrid p-n Junction Light Emitting Diodes .......................................................... 97

Akihiko Kikuchi, Tomoyuki Tsuji 
 

Correlation Among the Ionization Potential, Built-in Potential, and the 
Open-circuit Voltage of Multi-layered Organic Photovoltaic Devices ......................... 102

Eiji Itoh, Toshiki Shirotori 
 

Quantum Chemical Calculations of Reorganization Energy for Self-
Exchange Electron and Hole Transfers of Aromatic Diamines as Electron-
donor Molecules ................................................................................................................. 108

Qi Wei, Khishigjargal Tegshjargal, Davaasambuu Sarangerel, Chimed Ganzorig 
 

Probing the Orbital Levels of Engineered Fullerenic Molecules from a 
Nonvolatile Memory Cell .................................................................................................. 114

Sarah Q. Xu, Jonathan Shaw, Edwin C. Kan 
 

Stability of Fast Elaborated Small CdS Quantum Dots................................................. 120
M. Fregnaux, S. Dalmasso, J.-J. Gaumet, J.-P. Laurenti 

 

Evidence of Conjugation Enhancement in P3HT/SWNT Mixtures for 
Organic Photovoltaics........................................................................................................ 126

Marco Bernardi, Michele Giulianini, Nunzio Motta, Jeffrey C. Grossman 
 

Effects of Air and Light Exposure on the Opto-electronic Properties of 
Polymer: Fullerene Solar Cells ......................................................................................... 135

Antonietta De Sio, Enrico Da Como, Elizabeth Von Hauff, Jürgen Parisi 
 

Charge Transport in Ambipolar Pentacene Thin Film Transistors ............................. 141
Ronak Rahimi, D. Korakakis 

 



Employing Photo-Assisted Ligand Exchange Technique in Layered 
Quantum Dot LEDs ........................................................................................................... 146

Wenjia Hu, Shuai Gao, Paras N. Prasad, Jingkang Wang, Jian Xu 
 

Degradation Studies of Colloidal Quantum Dot Light-Emitting Diodes...................... 152
Jie Liu, Chuang Xie, Yu Zhang, Wenjia Hu, Shawn Pickering, Guanjun You, 
Andrew Y. Wang, Jian Xu 

 

A Step by Step Strategy for Solution-processed Quantum Dots Light 
Emitting Diodes.................................................................................................................. 158

Hélène Bourvon, Stéphanie Le Calvez, David Vaufrey, Sylvia Meunier Della Gatta 
 

Enhancing the Photo-oxidation Resistance of PPV-type Polymers: Effect of 
a Radical Scavenger Addition........................................................................................... 164

G. R. Ferreira, B. Nowacki, E. R. Deazevedo, L. C. Akcelrud, R. F. Bianchi 
 

Author Index 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




