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Fig. 1:  Schematic of surface-enhanced Raman scattering of 4-MBA absorbed on Au-NP@PSS substrates. The mesostructures of PSS and crystals of Au NP 
were characterized with SAXS and WAXD. (Adapted from Ref. 1)
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Organic techniques address the energy and cost inef-

ficiency issues posed by their inorganic counterparts. 

Organic (or carbon-based) electronics thus hold a 

high promise of delivering cheap and energy-efficient 

materials and devices. Green materials are potentially 

an emerging concept within the carbon-based class 

How Can Sugar Connect with Electrical Memory?

This report features the work of Wen-Chang Chen, Redouane Borsali and their co-workers published in Adv. Funct. Mater. 24, 4240 (2014).
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Fig. 1:  (a) Schematic configuration of transistor memories based on supramolecular MH(Apy)-b-PS green electret; (b) AFM phase diagram, and (c) GI-
SAXS patterns of a MH(Apy)-b-PS thin film annealed with H2O/THF. (d) Transfer curve and (e) reversible switching between ON and OFF state in the 
transistor memory device. (Adapted from Ref.1)
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towards achieving the goal of sustainability in the field 

of electronics. The exploration of such concepts is com-

monly hampered by the lack of active materials and 

processing strategies necessary to fabricate such green 

electronic devices. The cooperating research group be-

tween National Taiwan University and Centre de Recher-

ches sur les Macromolécules Végétales (CERMAV, UPR-

CNRS), led by Wen-Chang Chen and Redouane Borsali, 

respectively, reported a high-performance non-volatile 

transistor-memory green electret formed utilizing sugar-

based block copolymers and their supramolecules.1 The 

electret is composed of natural synthetic green block 

copolymer maltoheptaose-block-polystyrene (MH-b-PS) 

supramolecules with 1-aminopyrene (APy) in small pro-

portions, which is easily constructed to form nanoscale 

structures to integrate the tunneling layer and trapping 

element, as shown in Fig. 1(a). On choosing a suitable 

solvent vapor and duration of annealing, the strategies 

reported here could yield striking transitions in the sec-

ondary nanostructure of supramolecule thin films with 

varied APy loadings including sphere, vertical cylinder 

and horizontal cylinder; these are detected with grazing-

incidence small-angle scattering (conducted at BL23A1 

in the TLS) and AFM images (see representative data 
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in Fig. 1(b) and 1(c)), as the supramolecules were con-

structed on hydrogen-bonding APy to the MH moieties 

of a MH-b-PS.

The electrical memory performance is detectable 

from the transfer curves (Fig. 1(d)) and endurance cycles 

(Fig. 1(e)) operated at varied pulses of gate voltage. The 

hole-trapping capability of the device using a supramol-

ecule electret with a horizontal cylinder structure was 

enhanced on increasing the APy composition; the excel-

lent memory characteristics comprise a wide memory 

window (52.7 V), long retention period, over 104 s, a large 

ON/OFF ratio, >105, and stable reversibility over 200 cy-

cles without decay. The authors reveal a new approach 

to achieve a high-performance flash memory through 

the controlled morphology of sugar-based block copo-

lymers and their supramolecules. (Reported by Cheng-

Liang Liu, National Central University)
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Since polymers were discovered to conduct an electric 

current, remarkable progress has ensued in  synthesizing 

conjugated polymers, in understanding their properties 

and in developing their application in photoelectronic 

devices. Conjugated polymers and their copolymers are 

regarded as most promising materials for new photo-

voltaic devices because of their excellent thermal and 

chemical stability, decreased costs and their tunable 

electronic and optical properties. Poly(3-hexylthiophene) 

(P3HT) has rapidly gained attention for use in organic 

solar cells, light-emitting diodes and thin-film transistors. 

The photoelectric properties of the fabricated devices 

are generally accepted to depend critically on the nano-

structural forms of P3HT. To understand the kinetics of 

polymer crystallization and its correlation with morpho-

logical developments of conjugated polymers would 

hence provide notions about the optimal processing 

of future photovoltaic devices. Small-angle X-ray scat-

tering (SAXS) and X-ray diffraction at TLS end stations 

BL23A and BL13A respectively captures the kinetics of 

conjugated polymer crystallization in the corresponding 

photovoltaic devices.

A research team comprising Chi-An Dai and Leeyih 

Wang at National Taiwan University and their associates 

has identified critical structural characteristics, polymor-

phic crystals and phase transformations in P3HT-based 

polymers, including nanohybrid,1 rod-coil block copoly-

mer2 and rod-rod block copolymer,3 for solid-state dye-

sensitized solar cells or photovoltaic devices. In the case 

of a P3HT/zinc oxide (ZnO) hybrid,1 they proposed a syn-

thetic method to fabricate in situ self-assembled organic 

and inorganic hybrid nanowires. This facile method can 

simultaneously organize P3HT chains and inorganic 

zinc precursors into highly ordered nanowires with 

length on a μm scale, followed by  thermal oxidation to 

grow discrete ZnO nanocrystals directly on the existing 

P3HT nanowire template. After thermal annealing, the 

reorganization of the crystal structure of P3HT to yield 

chain axes highly oriented perpendicular to the fibril 

axis results in the segregation of ZnO nanocrystals into 

the surface of the crystalline P3HT nanowires to form a 

unique donor-acceptor parallel-lane nanowire network 

structure composed of alternating coextensive lanes 

of ZnO nanocrystals and P3HT nanowires that form the 

electron-acceptor channels (Figs. 1(a) and 1(c)). In Fig. 

Characteristic Morphologies of Conjugated Polymers
for Photovoltaic Cells
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