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 B. Terheiden, T. Ballmann, R. Horbelt, Y. Schiele, S. Seren, J. Ebser,  
G. Hahn, V. Mertens, M. B. Koentopp, M. Scherff, J. W. Müller,  
Z. C. Holman, A. Descoeudres, S. De Wolf, S. Martin de Nicolas,  
J. Geissbuehler, C. Ballif, B. Weber, P. Saint-Cast, M. Rauer, C. Schmiga,  
S. W. Glunz, D. J. Morrison, S. Devenport, D. Antonelli, C. Busto,  
F. Grasso, F. Ferrazza, E. Tonelli, and W. Oswald 

Manufacturing 100-µm-thick silicon solar cells with efficiencies 
greater than 20% in a pilot production line [Feature Article] 
Phys. Status Solidi A 212(1), 13–24 (2015), DOI 10.1002/pssa.201431241 
For each of the investigated solar cell routes, an efficiency of 19.5% or greater is achieved on
wafers less than 100-µm-thick, with a maximum efficiency of 21.1% on an 80-µm-thick wafer.
The n-type high temperature route is then transferred to a pilot production line, and a median solar
cell efficiency of 20.0% is demonstrated on 100-µm-thick wafers.  

 
 
 

 D. Colombara, A. Crossay, L. Vauche, S. Jaime, M. Arasimowicz,  
P.-P. Grand, and P. J. Dale  

Electrodeposition of kesterite thin films  
for photovoltaic applications: quo vadis?  
[Review Article] 
Phys. Status Solidi A 212(1), 88–102 (2015), DOI 10.1002/pssa.201431364 
Kesterite solar cells have the promise to bring photovoltaics to the terawatt electricity scale in the
21st century. Electrodeposition (ED) is a mature industrial technology capable of fabricating large
area metallic coatings with high throughput, low capital expenditure and low material usage. This
work reviews the current ED-kesterite state-of-the-art by analysing three ED strategies, their
strengths, weaknesses, opportunities and threats, with respect to their potential to achieve the high-
est possible solar cell efficiencies and knowledge transfer to industry. 

 
 
 
 
 

 Vladimir Privman and Evgeny Katz 

Can bio-inspired information processing steps  
be realized as synthetic biochemical processes?  
[Feature Article] 
Phys. Status Solidi A 212(2), 219–228 (2015), DOI 10.1002/pssa.201400131 

The authors develop approaches to realizing feed-forward loops and certain memory functions (as-
sociative memory) with autonomous enzymatic-cascade biochemical processes. Such systems will
offer possibilities for utilizing bio-inspired information handling steps on par with the presently
used digital gates. Thus, they can be guided by nature’s mechanisms in their experimenting with
new information and signal processing designs.  

 
 
 

 Huanyou Zhou and Jin-Woo Park 

Effect of the crystallinity of indium tin oxide on  
the charge transfer at the interfaces and the  
performances of flexible organic light emitting  
diodes [Original Paper] 
Phys. Status Solidi A 212(2), 414–424 (2015), DOI 10.1002/pssa.201431550 

Zhou and Park investigated the factors that determine the efficiency of flexible organic light emit-
ting diodes (f-OLEDs) in relation to transparent conductive electrodes (TCE). Indium tin oxide
(ITO) was selected as the TCE and was deposited on polyimide substrates. Controlling the sputter-
ing conditions, ITOs with various degrees of crystallinity were made. The current density–
luminescence–voltage (J–L–V) characteristics of the f-OLEDs were evaluated. The f-OLED on the
mostly crystalline ITO showed significantly better J–L–V characteristics than on the less crystal-
lized ITO, which proved that the ITO crystallinity is the critical factor that determines the per-
formance of the flexible organic devices constructed on ITO. 



Phys. Status Solidi – Showcase 2016 S83 

www.pss-a.com  © 2016 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 

More to readMore to read

 
 

 Shawn Sallis, Nicholas F. Quackenbush, Deborah S. Williams,  
Mikell Senger, Joseph C. Woicik, Bruce E. White, and Louis F. J. Piper 

Deep subgap feature in amorphous indium gallium  
zinc oxide: Evidence against reduced indium  
[Original Paper] 
Phys. Status Solidi A 212(7), 1471–1475 (2015), DOI 10.1002/pssa.201431806 
Amorphous indium gallium zinc oxide (a-IGZO) has shown promise as the active layer of trans-
parent thin film transistors (TTFTs). Within a-IGZO films, disorder-induced subgap states can
form that both reduce the optical transparency and performance of the TTFTs. Sallis et al. report
their spectroscopic and microscopic studies of a-IGZO films with and without subgap features to
determine the microscopic origin of the subgap states. Their work rules out reduced indium species
contributing the deep subgap states lying near the valence band edge. Instead, these states contrib-
ute near the conduction band edge. Experimental results confirm atomistic calculations that under-
coordinated oxygen are responsible for the deep subgap states – and that under-coordinated indium
(including metallic nano-crystallites) form the shallow subgap states. 

 
 

 

 
 
 
 
 
 
 

 Michael Strecker, Jochen Brill, Silke Köhler, R. Thomas Weitz,  
and Norbert Fruehauf 

Understanding organic thin-film transistor fabrication 
based on application-relevant deposition and  
pattering techniques [Advanced Materials Physics] 
Phys. Status Solidi A 212(8), 1634–1642 (2015), DOI 10.1002/pssa.201431881 
Inkjet printing of organic semiconductors paves the way for new fabrication techniques of elec-
tronics. This study provides a deeper insight in understanding morphology induced effects on the
electrical behavior of thin-film transistors and shows that conventional photolithography on top of
organic semiconductor films is no longer a contradiction and enables fabrication of short-channel,
top-contact devices. 

  David I. Woodward, Christopher P. Purssell, Duncan R. Billson,  
David A. Hutchins, and Simon J. Leigh 

Additively-manufactured piezoelectric devices  
[Original Paper] 
Phys. Status Solidi A 212(10), 2107–2113 (2015), DOI 10.1002/pssa.201532272 
A low-cost stereolithography technique that is used for printing complex 3D polymer structures
has been adapted by Woodward et al. to print piezoelectric ceramics with functional structures. A
light-curable resin containing powdered 0.65Pb(Mg1/3Nb2/3)O3–0.35PbTiO3 is solidified in layers
50 μm thick, using a simple bundle of three LEDs and a digital micro-mirror device to control the
shape of the area being cured to a resolution of 25 μm. The resulting composites are sintered,
forming dense ceramics with virtually the same physical properties as ceramics made by the tradi-
tional manufacturing route of axial compression of powders. 

  T. Teraji, T. Yamamoto, K. Watanabe, Y. Koide, J. Isoya, S. Onoda,  
T. Ohshima, L. J. Rogers, F. Jelezko, P. Neumann, J. Wrachtrup,  
and S. Koizumi 

Homoepitaxial diamond film growth: High purity,  
high crystalline quality, isotopic enrichment,  
and single color center formation [Feature Article] 
Phys. Status Solidi A 212(11), 2365–2384 (2015), DOI 10.1002/pssa.201532449 
In order to improve both the purity and crystalline quality of homoepitaxial diamond films, Teraji
et al. applied an advanced growth condition with higher oxygen concentration in the growth ambi-
ent. A thick diamond film of  ≥30 µm was reproducibly deposited with keeping high purity and
substantially flat surface. With increasing film thickness, morphological patterns move to the crys-
tallographic off direction of the substrate. Combining the advanced growth condition with a unique
doping technique led to the formation of single color centers that are suggested to be used as a
probe for detecting tiny amounts of impurities.  


