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CONTRATOS PREDOCTORALES 2020 SEVERO OCHOA 
 
 

PROJECT TITLE / JOB POSITION TITLE: 
 
A chemical approach towards solid-state molecular electronic devices 
 
 
RESEARCH PROJECT / RESEARCH GROUP DESCRIPTION: 
(2.000 characters – including spaces) 
 
Inexpensive, functional and atomically precise molecules could be the basis of future electronic 
devices. The use of organic compounds has emerged as a very appealing alternative to the 
traditional inorganic counterparts. But, despite the progress made, integrating them into real 
devices requires molecular engineer as well as the development of new ways to characterize 
and to control the interface between molecules and electrodes.  
The main objective of the project will be to synthesize and to investigate functional organic 
molecules nanostructured on surfaces as active components in vertically structured junctions, 
electrode/organic layer/electrode. The charge transport across the organic layer will be 
interrogated to explore the role of the intrinsic molecular properties (structural and electronic) 
on the transport mechanism. In addition, tuning such properties by means of an external 
stimulus (light of voltage) will be pursued. Such modulation of the electrical output is a key step 
to prepare smart interfaces for memory and sensing functions. For that, open-shell molecules 
(stable organic radicals that possess attractive optical, electrochemical and magnetic 
properties) and photo-responsive molecules capable to undergo photo-chemical and/or photo-
isomerization reactions will be the focus of the study. To perform the electrical characterization, 
we will work with a liquid metal (a gallium indium alloy) as top electrode. This allows forming a 
soft contact with the layer and serve as a test bed for future flexible devices.  
The candidate will be able to join a pioneer and dynamic group actively involved in 
implementing nanotechnology and sustainable and economically efficient technologies for 
preparing advanced functional molecular materials. Particularly, our areas of interest include 
synthesis of novel functional molecules, surface self-assembly, crystal engineering, molecular 
switches, organic field-effect transistors, charge and spin transport, organic-based (bio)-
sensors and organic temperature and pressure sensors among others. 
 
JOB POSITION DESCRIPTION: 
(2.000 characters – including spaces) 
Include all the relevant information about the position, role, responsibilities and skills required within the 
project/group 
 
The candidate will perform the PhD in a very interdisciplinary environment and will be part of a 
research group composed of chemists, physicists and engineers. For this, the candidate should 
have the ability to work in a team formed by researchers with different backgrounds and from 
different nationalities.  
The main tasks will include the design and synthesis of new functional molecules, self-
assembled monolayer or thin film preparation, surface characterization (employing a wide 
variety of techniques such as XPS, AFM, SEM, electrochemistry among others, and will 
actively participate in the electrical measurements, that part of them could be carried out in 
close collaboration with other physicist colleagues of the group.  
She/He will participate in the weekly group meetings. In addition, the successful candidate 
might travel to other European countries to develop the project in the framework of established 
scientific collaborations and to present the results of his/her research in conferences and 
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schools.  
The fellow will be enrolled in the PhD Programme in Materials Science (from the Autonomous 
University of Barcelona, UAB) which obtained the prestigious Mention for Excellence of the 
Ministry of Education. 
The candidate should hold a Bachelor degree in Chemistry, Materials Science or Nano-
Science and a related master degree with high qualifications (>7,5 over 10). A good level 
of written and spoken English is required. 
 
GROUP LEADER: 
 
Title: Dr.  
Full name: Núria Crivillers 
Email: ncrivillers@icmab.es 
Research project / Research Group website  
https://icmab.es/research/research-units/nanomol 
https://departments.icmab.es/molecularelectronics/ 
 
 
RELATED LINKS TO THE POSITION (optional) 
URL: 
Tittle link: 

https://icmab.es/research/research-units/nanomol
https://departments.icmab.es/molecularelectronics/

