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Food additive key to environmentally
friendly, efficient, plastic solar cells

29 September 2016, by Tracey Paake
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achematic lhesdration and chemical sruciure of semi-
privdedt plastic solar cells i air, using food adkditve o-ha
as solvent. image credit: Long Ye, MC Staia

Researchers from North Carolina State University
and the Chinese Academy of Sciences have
created an efficient, semi-printed plastic solar cell
without the use of envirenmentally hazardous
halogen solvents. These solar cells can be
manufaciured al room temperature, which has
implications for large-scale commercial production.

Flastic solar cells, or organic photovoltaics, are
popular because they are lightweight, flexibie,
ranzparent and inexpensiva o manufaciure,
making them useful in multiple applications.
Unfortunately, the halogen-containing solvents
used in their manufacture are an obstacle to large-
scale commercialization. These salvents are key to
making sure that the sclar call's morphalogy, or
structure, maximizes its energy efficiency;
however, they are environmentally hazardous.
Additicnally, the use of these harsh chemicals
requires a confrolled environment, which adds fo
praduction costs.

Long Ye, a postdoctaral research scholar in

physics at NC State and lead author of a paper

describing the work, wanted to find out if nontoxic
solvents could provide equally efficient morpkhiolagy
in the manufacturing process. Ye and his
colleagues developed a proof of concepl semi-
printed plastic solar cell that utiized o
methylanisole {o-MA) as the solvenl. O-MA is a
commonly used flavoring agent in foods, and is
nontoxic o humans,

The researchers used soft X-ray techniques to
study the morphology of their solar cell. They found
that the o-MA basad solar cell had similar
marphology, crystalline features and device
performance to those praduced by halogenated
solvents. The solar celfs overall efficiency rating
was around 3.4 percent. Furthermare, their cell
could be preduced via blade coating at ambient, or
room temperature. Blade coating is a process that
uses a glass blade o spread a thin layer of the
photovoltzic film onto either a rigid or fexible
substrate, and the pracess is compatible with large-
scale commersial manufacturing.

"Two of the key requirements for mass producing
thesa solar cells are that the cells can be produced
in the open air environment and that the process
doesn't pose health or environmental hazards,” Ye
says. "Hopefully this work can halp pave the way
fior printing solar cells in ambient air,”

The work appears in Chermistry of Materials.

More information: Long Ye et al. High
Performance Crganic Solar Cells Prooessed by
Blade Coating in Air from a Benign Food Additive
Solution, Chemistry of Materials (2016). DO
T2 facs chemmater GhOE083
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Creating new devices that emulate human

biological synapses

29 September 2016, by Patrick J. Callahan

Engineers at the University of Massachusetts
Amherst are leading a research team that is
daveloping & new type of nanodevice for computer
microprocessors that can mimic the functioning of
a biological synapse—the place where a signal
passes from cna nerve call 1o ancther in the by
The work is featured in the advance online
publication of Nature Malerials.

Such peyrgmorphic computing in which
micropracessors ane configured more like human
brains is one of the most promising transformative
computing fechnologies currently under study.

J. Joshua Yang and Qiangfei Xjia are professors in
the electrical and computer enginearing
department in the UMass Amherst Callege of
Engineering. Yang describes the research as part
of collaborative work on a new type of memristive
device,

Memristive devices are eleclrical resistance
swilches that can alter their resistance basad on
he: history of applied voltage and current. These
devices can store and process information and
offer several key performance characieristics that
exceed conventional inlegrated circuil technology

"Memnstors have become a leading candidate to
enable neuromorphic computing by reproducing
the functions in bickogical synapses and neurons in
a neyral network system, while providing
advantages in enargy and size,” the researchers
say.

Meuromarphic computing—meaning
microprocessors configured more like hurman
braing than like traditional compuler chips—is one
of the most promising transformative computing
technologies currently under intensive study, Xia
says, "This work opens a new avenue of
neurcmorphic computing hardware based on
meamrstors,”

They say that most previous wark in this field with
mermristors has not implemented diffusive
dynamics without using large standard technobodgy
found in integrated circuits commonly used in
MICTOProcessors, microcontrollers, static randam
BCCess memory and other digital logic circuits.

The researchers say they proposed and
demonstrated a bio-inspired solution o the difusive
dynamics that is fundamentally different from the
standard technology for integrated circuits while
sharing greal similarities with synapses, They say,
"Specifically, we developed a diffusive-type
memrislor where diffusion of atoms offers a similar
dynamics and the necded fime-scales as its big-
counterpart, keading to a mors faithful emulation of
actual synapses, e, a rue synaptic emulator.”

The researchers say, "The results here provide an
encouraging pathway toward synaptic emulation
using diffusive memristors for neuromarphic
Computing.”

The title of the articke is “"Memristors with diffusive
dynamics as synaplic emulators for neuromorphic
computing,”

More information: Zhongrui Wang et al.
Memristors with diffusive dynamics as synaptic
emulators for neuromorphic computing, Malure
Malevials (2016). DO 101038 mmatd 756

Provided by University of Massachusetts Amherst




