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Abstract: 
This study examined the effect of different post treatments on the conducting polymer 
poly(3,4 –ethylenedioxythyophene) :polystyrene sulfonate (PEDOT:PSS) and its 
performance in silicon based hybrid solar cells (HSC). The post treatment includes 
adding either methanesulfonic acid (MSA) or different volume ratios of methanol to 
ethylene glycol (MeOH/ EG) onto the pre-deposited PEDOT:PSS films. Low 
concentrations (0.1M) of MSA caused a significant increase in conductivity without 
degrading the film, while a MeOH/EG ratio of 50 vol% produced the greatest removal of 
PSS, change in morphology, decrease in thickness and increase in conductivity. The 
films were characterized using, a variety of techniques, including, four-point probe 
measurement, UV-Vis absorption, reflectance measurements, Raman spectroscopy and 
atomic force microscopy. 
Three different photovoltaic studies were conducted to optimize the performance. 
Through varying the MeOH/EG ratio, the best overall performance was seen at 50 vol%. 
Using this 50 vol% ratio to control the film thickness, an optimum thickness of 50 nm 
was found to give the best open circuit voltage (0.549 V), fill factor (65.7) and efficiency 
(8.9%). This was attributed to increased light absorbance in the 300 – 500 nm range 
and shorter diffusion lengths with the structure remaining sound. Finally, using MSA to 
increase the conductivity it was shown that very high short circuit currents could be 
obtained (26.5 mA/cm2) but the overall properties of the solar cell decreased compared 
to those treated with MeOH/EG (50 vol%). The better performance obtained with 
optimum MeOH/EG post-treatment is attributed to a beneficial change in morphology. 
The present work suggest that a significant improvement in the solar cell performance 
can be obtained by appropriate post-treatment of PEDOT:PSS films. 
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Abstract:  
Plasmonic sensors are of particular interest to probe molecular species adsorbed on 
their surface, enhancing the sensitivity of spectroscopic measurements through the 
excitation of a localized surface plasmon. Advanced nano and microfabrication methods 
are keys to the development of such sensors allowing one to tailor optical fields at the 
subwavelength scale, hence optimizing excitation conditions to detect low concentration 
of analytes. Herein, the control of analyte and cell positioning over a plasmonic platform 
is enabled using nanofabrication methods involving patterning with fluoropolymer thin 
films. This new approach enables cells to grow specifically on the sensing areas; 
highlighting the possibility to probe biomolecules of interest on cells using plasmon 
mediated surface enhanced spectroscopies. The focus here is on the surface-enhanced 
biosensing of glycans in different cell lines including conventional and cancer cells 
investigated by surface-enhanced Raman spectroscopy. 
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Abstract:  
The future of electronics will be soft and stretchable to enable applications where 
electronic devices can be worn on the human body and laminated to non-planar 
surfaces.  An important step towards achieving stretchable devices is the development 
of conductive metal interconnects that can stretch.  Lacour et al. have reported that thin 
gold films (<100 nm) on poly (dimethyl siloxane) (PDMS) can sustain strains up to 23% 
while remaining conductive [1].  In this presentation, we describe a new, low-cost, 
solution-based, and scalable approach to stretchable metallic interconnects that uses a 
polymer emulsion in water to create a microstructured relief on PDMS, enabling the 
fabrication of gold films of 25 nm thickness with unprecedented mechanical 
performance.  The presence of the microstructure alters the cracking mechanism of the 
overlying gold film, enabling it to remain conductive up to >70% elongation.  In addition 
to high elongation at failure, gold wires on PDMS with polymer interlayers are extremely 
durable and show a negligible change in resistance after 100 repetitive strain cycles of 
15% elongation.  Varying the concentration of polymer in the emulsion affects the 
density of pillars in the microstructure and thus the change in resistance in the gold thin 
film as a function of applied strain, allowing for a broad range of applications to be 
achieved.  We will discuss applications of these stretchable gold wires as stretchable 
interconnects in displays and sensor arrays and as strain sensors to monitor human and 
robotic motion. 
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