Semiconductors

, Advanced Materials has been bringing you the
On page 7570, A. P. O Mullane, V. Bansal, and best in materials research for over twenty-five

colleagues show how the spontaneous reaction years.
of Ag* ions with a pre-fabricated CUTCNQ metal-
organic charge transfer complex results in dif-
ferent CUTCNQ/AgTCNQ hybrids in different
solvents. The reaction in acetonitrile forms a Aelvanced Material now brings you even more of
pure CuTCNQ/AgTCNQ hybrid through a pro- the latest results at the cuttingngeofmateriaIs
cess of corrosion-recrystallization. Conversely, ——

in water, CUTCNQ undergoes a galvanic replace-
ment reaction with Ag* ions that results in addi-
tional decoration of newly-formed CuTCNQ/
AgTCNQ hybrids with Ag nanoparticles and
Cu(OH), crystals.

With its increased ISI Impact Factor of 15.409,
Advanced Materials is one of the most influential
journals in the field. Publishing every week,

www.advmat.de

Transparent Conductors

The inside cover shows an atomic force micros-
copy false color image of a silver nanowire network
wrapped with pristine graphene platelets. On page
7580, A. B. Dalton and team demonstrate that
graphene present at inter-wire junctions as well
as graphene connecting adjacent wires contribute
to a marked enhancement in electrical properties.
The hybrid material shows promise as a potential
replacement for indium tin oxide, commonly used
in transparent electrodes for touch-screen sensors.
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Organic Electronics

Small is the very best interdisciplinary forum for
all experimental and theoretical aspects of
fundamental and applied research at the micro
and nano length scales.

B. Ma, B. J. Kim, and co-workers report a novel
platform of photo-crosslinkable azide (N;) func-
tional hole conducting polymers (X-PTPA) for
use in highly efficient, solution-processed, multi-

Adv. Funct. Mater. 2014, 24, 7563

layer OLEDs. On page 7588 the X-PTPA with
5 mol% of N; group can be crosslinked via mild
UV irradiation at short exposure time. A twofold
enhancement of device performance is achieved
with X-PTPA layer over the control device without
X-PTPA.
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With an ISI impact Factor of 7.514 and publish-
ing every two weeks in 2014 with papers online
in advance of print, Small is your first-choice
venue for top-quality communications, detailed
full papers, cutting-edge concepts, and in-depth
reviews of all things micro and nano.
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I Semiconductors A new metal organic semiconductor hybrid of CUTCNQ and AgTCNQ is reported. The

synthesis of these hybrids in water and acetonitrile reveal two completely unexpected
and different mechanisms in these solvents. A facile generalized approach to prepare
hybrid materials comprising two metal-TCNQs in a single system will expand the ap-
plicability of TCNQ-based charge transfer complexes to new applications.

A. Pearson, R. Ramanathan,
A. P. O’'Mullane,*
V. Bansal® ....cccooooveeeeieienns 7570-7579

Hybrid CUTCNQ/AgTCNQ Metal-
Organic Charge Transfer Complexes
via Galvanic Replacement vs
Corrosion-Recrystallization

Ag*

| CuTCNQ

I Transparent Conductors

I. Jurewicz, A. Fahimi, P. E. Lyons,

R. J. Smith, M. Cann, M. L. Large,

M. Tian, ). N. Coleman,

A. B. Dalton™ .....ccccooevvevveenenns 7580-7587

Insulator-Conductor Type Transitions
in Graphene-Modified Silver Nanowire
Networks: A Route to Inexpensive
Transparent Conductors

A simple, scalable, and relatively inex-
pensive method is described for prepar-
ing highly conducting AgNW/graphene
hybrid transparent electrodes that use
low-cost solution-processed pristine gra-
phene. A combination of spray deposi-
tion and Langmuir-based techniques is
used to produce ultrathin films with con-
trolled nanowire and graphene densities.
The results indicate that these graphene/
nanowire hybrid films may serve as a
cheap replacement for existing technolo-
gies in electronic devices.

I Organic Electronics

J. Park, C. Lee, J. Jung, H. Kang,
K.-H. Kim, B. Ma,*
B. ). Kim¥* oo 7588-7596

Facile Photo-Crosslinking of
Azide-Containing Hole-Transporting
Polymers for Highly Efficient,
Solution-Processed, Multilayer
Organic Light Emitting Devices
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Photo-crosslinkable azide (N;) containing
X-PTPA is used as a HTL/EBL layer for
highly efficient, solution-processed multi-
layer OLEDs. The X-PTPA with 5 mol%
of N; group can be fully crosslinked via
mild UV irradiation at short exposure
time. A twofold enhancement of device
performance is realized with X-PTPA
layer over the control device. This photo-
crosslinkable HTL/EBL layer also allows
the fabrication of micro-pixelated multi-
layer OLEDs by photolithography.

I Robotics

W. Jiang,* D. Niu, H. Liu,* C. Wang,
T. Zhao, L. Yin, Y. Shi, B. Chen,
Y. Ding, B. LU.ccoveieiiiiicnne 7598-7604

Photoresponsive Soft-Robotic Platform:
Biomimetic Fabrication and Remote
Actuation

© 2014 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

Soft and fast-response robotic platform
constituted by PDMS/graphene-nano-
platelets composited layer (PDMS/GNPs)
and pristine PDMS layer are proposed.
The robotic platform can be driven by
near infrared irradiation (nIR) due to the
photothermal effect of graphene to mimic
the fish swimming, which is hopeful in
developing light-driven drug-delivery plat-
form, but also the bio-robotic microgrip-
pers applying in vivo and in vitro.

Adv. Funct. Mater. 2014, 24, 7564-7569



A series of thieno[3,4-b]thiadiazole based
low-bandgap polymers with different
amounts of side chains are designed for
probing the effect of side chains on solu-
bility, molecular packing, film morphology,
and key performance of polymer photo-
detectors. Among them, the P4-based
photodetector demonstrates the best per-
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Low-Bandgap Polymers

J. Qi, X. Zhou, D. Yang, W. Qiao,*
D. Ma, Z. Y. Wang*........cc...... 7605-7612

Optimization of Solubility, Film
Morphology and Photodetector
Performance by Molecular Side-

formance and shows fairly constant spe- - ; i Chain Engineering of Low-Bandgap

cific detectivity of about 10'? Jones in the %Q gl }Ck\_ gwr&—’\% .«  Thienothiadiazole-Based Polymers
spectral range of 330-950 nm. RS Wi ‘5’@
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A simple and low cost approach of T on Graphene I
directly producing high-performance = u —gos

metal-free  nanographene-oxide-silicon
diodes is developed. The nanographene
is from photoresist without any transfer
and the approach is based on the con-
ventional photolithography and silicon
technique. Due to the source material is
photoresist, the fabrication approach is
easy for device fabrication, integration
and miniaturization, and thus for com-
mercial use.

—GS

g

Photovoltage (mV)
2

Light Off

°

50 100 150 200 250 300 350 400
Time (s)

Si02

- Vacuum Level
¢ Ec
P TG — Ee
o

Nanofsaphene

Photovoltage Responsivity (V/W)
3

L

1
Power (W)

Q. C. Zhang, X. ). Wang, D. Li,
Z. X. Zhang* ......ccccoveererenenen. 7613-7618

Direct Growth of Nanographene on
Silicon with Thin Oxide Layer for High-
Performance Nanographene-Oxide-
Silicon Diodes

Multi-shell porous TiO, hollow nano-
particles (MS-TiO,-HNPs) are prepared
by a sol-gel method and calcination
and etching processes. Due to the po-
rous multi-shell structure, the MS-TiO,-
HNPs exhibit strong light scattering and
facile electrolyte diffusion and circula-
tion. Additionally, the high surface area
increases the adsorption of the dye mol-
ecules to the surface of the MS-TiO,-
HNPs, resulting in an enhanced power
conversion efficiency of 9.4%.
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1. Multiple scattering

2. High surface area
=171 nm m?%/g

3. I;/T" diffusion

Multi-shell TiO, HNPs

Solar Cells I

S. H. Hwang, J. Yun,
). Jang® e 7619-7626

Multi-Shell Porous TiO, Hollow
Nanoparticles for Enhanced Light
Harvesting in Dye-sensitized Solar Cells

Novel intracellular microenvironment-sensitive fluorescence label-free nanostructured
dendrimer-like silica hybrid nanocarriers are successfully developed to achieve trace-
able, effective, and safe gene delivery. The pH- and GSH-responsive autofluorescent
and biodegradable properties of the coated polymer not only endow a responsive gene
release property, but also allow real-time monitoring of the gene delivery process.

Endosomal acidic pH
and cytoplasmic
glutathione

Adv. Funct. Mater. 2014, 24, 7564—7569

~~ Responsive siRNA
Q release along with
‘\A fluorescence
weakening
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Gene Delivery I

X. Du, L. Xiong, S. Dai, F. Kleitz,
S.Z. Qia0™ .o 7627-7637

Intracellular Microenvironment-
Responsive Dendrimer-Like Mesoporous
Nanohybrids for Traceable, Effective, and
Safe Gene Delivery

7565

www.afm-journal.de




7566 www.afm-journal.de

FULL PAPERS

Nonstoichiometry

D. Chen, H. L. Tuller* .......... 7638-7644

Voltage-Controlled Nonstoichiometry
in Oxide Thin Films: Pry,Cey 0, 5
Case Study

Electrolyte

Electrode

Gas

The non-stoichiometry of oxide thin films
is systematically controlled by use of DC
bias. The suitability of using bias across
an electrochemical cell to conveniently
and precisely control non-stoichiometry
of oxide thin films, in an in situ fash-
ion, and simultaneously monitor these
changes by measurement of the chemical
capacitance, is confirmed.

I Fluorescent Materials

J. Huang, N. Sun, |. Yang, R. Tang,
Q. Li,* D. Ma,* Z. Li* .......... 7645-7654

Blue Aggregation-Induced Emission
Luminogens: High External Quantum
Efficiencies Up to 3.99% in LED Device,
and Restriction of the Conjugation
Length through Rational Molecular
Design
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Five hole-dominated blue AIE molecules,
constructed from TPA core and TPE de-
rivatives peripheries, are successfully
synthesized and serve as hole-transport
layers and emitters for non-doped blue
OLEDs with current efficiencies up to
8.03 cd A7'. By adopting construction
approaches of changing linkage modes
and increasing intramolecular torsion
together, the conjugation lengths are ef-
fectively shortened for ensuring blue
emission.

I Porous Carbon

C. Zhang, M. Antonietti,
T.-P. Fellinger ......cccccoveveune. 7655-7665

Blood Ties: Co;0, Decorated Blood
Derived Carbon as a Superior
Bifunctional Electrocatalyst
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A simple, versatile and cheap synthetic
route is developed for the preparation of
Co;0, decorated blood powder derived
foam-like heteroatom doped porous car-
bon (BDHC). The hybrid performs well
as an advanced bifunctional non-precious
metal electrocatalyst for oxygen reduction
reaction (ORR) and oxygen evolution re-
action (OER) in the alkaline medium.

Reprints:
cherth@wiley-vch.de

Copyright Permission:
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Isomers

A kinetically controlled molecular sieve separation between the 2,2-Dimethyl-Butane
(22DMB) branched alkane isomer from a mixture of paraffins is achieved for the first

time using the flexible and functionalized MIL-53 (Fe)-(CF;), metal-organic-framework. ~ P. A. P. Mendes, P. Horcajada, S. Rives,

nHEX

3MP

H. Ren, A. E. Rodrigues, T. Devic,

E. Magnier, P. Trens, H. Jobic,

J. Ollivier, G. Maurin,* C. Serre,*

Jo AL CSilva* . 7666-7673

A Complete Separation of Hexane
Isomers by a Functionalized Flexible
Metal Organic Framework

PLGA particles containing gold nano-
particles/Dil dye in the shell and
perfluorohexane in the core are in-
vestigated as intravenous theranostic
agents. Upon laser irradiation, the lig-
uid core violently vaporizes into a mi-
crobubble, damaging nearby tissue. A
tumor region can be selectively targeted
in vivo, and the vaporization process

Cancer Theranostics I

Y. Sun, Y. Wang, C. Niu, E. M. Strohm,
Y. Zheng, H. Ran, R. Huang, D. Zhou,

Y. Gong, Z. Wang,* D. Wang,*

M. C. Kolios* ....coevveverereenans 7674-7680

Laser-Activatible PLGA Microparticles
for Image-Guided Cancer Therapy In

verified through an increase in contrast Vivo
during ultrasound imaging.
Impedance spectroscopy reveals new 1.0+ Hematite I
details for efficiency-enhancing modi-
fications of hematite water splitting 0.8- L. Steier, I. Herraiz-Cardona,
photoanodes.  Suitable  underlayers o S. Gimenez,* F. Fabregat-Santiago,
such as Nb,Oy and SiO, dramatically £ 0.6 J. Bisquert, S. D. Tilley,*
increase the conductivity in hematite < : M. Gratzel .....coocvvverecrrirrecnaanns 7681-7688
. : . € Increase in
ultrathin films, thereby improving the <~ 0.4- charge carrier
plateau photocurrent, and the photo- - concentration Understanding the Role of Underlayers
current onset potential is determined 0.2 Surface state and Overlayers in Thin Film Hematite
by the energetic position and density of passivation Photoanodes
surface states, which can be modified 0.0- : ‘ :
by annealing and surface treatments. 1.0 1.2 1.4 1.6
E/V vs. RHE

Understanding the 3D structure of
self-assembled block copolymer films
is essential to their applications in na-
nolithography. The 3D microdomain
structure of a block copolymer consist-
ing of polydimethylsiloxane cylindrical
domains in a polystyrene matrix, tem-
plated by posts, is determined by TEM
tomography. The cylinders form a
cross-point array (left), which is com-
pared with the predictions of self-con-
sistent field theory (right).

Adv. Funct. Mater. 2014, 24, 7564—7569

300 nm

Experimental TEM Tomography
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SCFT

Self-Assembly I

K. W. Gotrik, T. Lam, A. F. Hannon,

W. Bai, Y. Ding, J. Winterstein,

A. Alexander-Katz, ). A. Liddle,

C. AL ROSS™ i 7689-7697

3D TEM Tomography of Templated
Bilayer Films of Block Copolymers
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Electric Birefringence

S. Batra, E. Unsal,
M. Cakmak*........ccceevveurenne 7698-7708

Directed Electric Field Z-Alignment
Kinetics of Anisotropic Nanoparticles
for Enhanced lonic Conductivity

Kinetics of electric field induced alignment
of anisotropic particles through the thick-
ness of polymer film is studied using bi-
refringence. Kinetics of alignment is used
to determine the processing conditions
to create continuous oriented films using
roll-to-roll manufacturing process. The
directional percolation of these particles
enhances thickness properties creating
functional films for membranes and flex-
ible electronics.

I Polymer Films

J. H. Ryu, S. Jo, M.-Y. Koh,
H. LeE™ wovvvooeooeeeeeeeeeon 7709-7716

Bio-Inspired, Water-Soluble to
Insoluble Self-Conversion for
Flexible, Biocompatible, Transparent,
Catecholamine Polysaccharide

Thin Films

The water-basis, environment-friendly strategy evolutionarilly optimized in nature can
solve problems shown in the widely implemented petroleum-based olefin materials.
Here, the spontaneous formation of water-insoluble, biocompatible microfilms from a
water-soluble polymer is demonstrated without using any chemical additives similar to
the biological process shown in the insect cuticle formation.
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Water-soluble chitosan-catechol

I Organic Optoelectronics

B. Kobin, F. Bianchi, S. Halm, J. Leistner,
S. Blumstengel, F. Henneberger,*
S. Hecht™ oo, 7717-7727

Green Emission in Ladder-Type
Quarterphenyl: Beyond the
Fluorenone-Defect

Photodegradation in polyfluorenes has traditionally been explained by fluorenone-type
defects. Thorough analysis of the photodegradation products of ladder-type quarter-
phenyl and comparison with separately synthesized, potential ketone products now
shows that the observed green emission indeed originates from the introduction of car-
bonyl groups yet only if associated with an additional disruption of the backbone rigidity
and hence planarity of the m-system.

f?

I Conformal Coatings

Z. H. Jiang, D. H. Werner*.... 7728-7736
Quasi-Three-Dimensional Angle-Tolerant
Electromagnetic lllusion Using Ultrathin
Metasurface Coatings

Quasi-three-dimensional and angle-toler-
ant electromagnetic illusion coatings are
proposed, designed, and demonstrated
using ultrathin single-layer functional
metasurfaces with nonvanishing radial

Mimicking

response. The quasi-two-dimensional

e 1 " Bun=0° metasurface coatings transform the elec-
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wavelength unit cells.
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A unique noncovalent biotemplating 5 Biotemplates
method is used to localize multiple inor- coge et ‘rf’
ganic species at specific nucleation sites e K. N. L. Huggins, A. P. Schoen,
on a single clathrin protein template. @ M. A. Arunagirinathan,
The data illustrate that this templat- — S. C. Heilshorn*...........c.......... 7737-7744
ing strategy facilitates the synthesis of AT
two types of composite nanostructures A ¥ Multi-Site Functionalization of Protein
based on the location of the nucleation mfé"&ﬁ?ﬁiﬁ&@ @ Scaffolds for Bimetallic Nanoparticle
sites: silver—gold mixed bimetallic and Templating
silver—gold core—shell nanostructures. l
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Controlled breakdown (CBD) is used Nanofabrication I

to fabricate a single nanometer-scale
hole, or nanopore, in Au-coated sili-
con nitride membranes immersed in
1 m KCl and subjected to high electric

H. Kwok,* M. Waugh, J. Bustamante,
K. Briggs, V. Tabard-Cossa*....7745-7753

fields. These metallized nanopores can
extend the dwell times of 50-nt ssDNA
fragments by as much as two orders of
magnitude, by relying on nucleoside-Au
interactions.

Long Passage Times of Short ssDNA
Molecules through Metallized Nanop-

ores Fabricated by Controlled Breakdown

A novel and facile approach is devel-
oped for preparing asymmetric Janus
nanostructures comprising a gold na-
nocage and carbon-titania hybrid na-
noparticles. The microemulsion-based
preparation, results in composites with
increased plasmon—photon coupling
at the interface of the AuNC and C-
TiO, particle. The amplification of the
plasmon—photon coupling leads to en-

Photocatalysis I

L. Q. Liu, T. D. Dao, R. Kodiyath,
Q. Kang, H. Abe, T. Nagao,
JoHYe 7754-7762

Plasmonic Janus-Composite
Photocatalyst Comprising Au and
C-TiO, for Enhanced Aerobic Oxidation
over a Broad Visible-Light Range

hanced generation of energetic hot elec-
trons for visible-light photocatalysis.

Charge carriers swimming in matrix ® T Grirermy Boped Thermoelectrics I
grains free of ionized impurites in un-  «E7I0-¢ >~

doped region in the notion of modu- .l D. Wu, Y. L. Pei, Z. Wang, H. J. Wu,

lation doping leads to a significant Ez i L. Huang, L.-D. Zhao,*

enhancement on power factor over the ~ ” JoQuHE oo 7763-7771
uniformly doped counterpart. ® 300200 500 600 700 800

Temperature (K)

Significantly Enhanced Thermoelectric
Performance in n-type Heterogeneous
BiAgSeS Composites
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