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PVD physical vapor deposition

CVD chemical vapor deposition

HTEB 1,4-bis((5’-hexyl-2,2’-bithiophen-5-yl)
ethynyl)benzene

DCB 1,2dichlorobenzene

DMF N,N-dimethylformamide

Cs-BTBT 2,7-dioctyl[1]benzothieno[3,2-b][1]
benzothiophene

KCC kinetically controlled crystallization

SAM self-assembled monolayer

PTS trichloro(phenethyl)silane

C10-DNTT 2,9-didecyldinaphtho(2,3-b:2’,3’-f]thieno
[3,2-b]thiophene

GQDs graphene quantum dots

C10-BTBT 2,7-didecyl benzothienobenzothiopene

SDS sodium dodecyl sulfate

CTAB N,N,N-Trimethylhexadecan-1-aminium
bromide

TBAB tetrabutylammonium bromide

QNT quantum nuclear tunneling

MTR multiple-trap and release

VRH variable-range hopping

TL transient localization

RTA relaxation time approximation

HOMO highest occupied molecular orbital

Me-PTCDI dimethyl-3,4,9,10-perylenetetracarboxilic
diimide

WC Wigner crystal

G-VDP gated van der Pauw

PVC polyvinyl cinnamate

TIPS 6,13-bis(triisopropylsilylethynyl)

Fe-OFETs ferroelectric organic field-effect transistors

P(VDF-TrFE) poly(vinylidene fluoride-trifluoroethylene)
NIR near infrared

p-MSB 1,4-bis(4-methylstyryl)benzene

PTCDA perylene-3,4,9,10-tetracarboxylic
dianhydride

CMUT dicyanomethylene-substituted fused
tetrathienoquinoid

DPA 2,6-diphenylanthracene

EPSC excitatory postsynaptic current

PPF paired-pulse facilitation

TOF time of flight

SCLC space charge limiting current

EL electroluminescence

TRMC time-resolved microwave conductivity

VMS voltage-modulated millimeter-wave
spectroscopy

IS impedance spectroscopy

TLM transfer line method

YMF Y function method
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The Interface-like Films: A Review of 2D Organic Semiconducting Crystals
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Since the first discovery of conductive phenomena in polyacetylene, organic semiconductors (OSCs)
with the conjugated structure are expected to show their broad prospects as the basic components
in various advanced electronic devices in the coming post-silicon era. A large variety of functional
OSCs can be obtained by low-cost and simple deposition techniques to exhibit remarkable me-
chanical flexibility. Hence, they have attracted abundant attention in both academia and industry
for decades. Clarifying the structure-property relationship, probing the carrier transport behavior,
and realizing high-performance optoelectronic devices with novel functions have been the corner-
stones for the sustainable development of organic electronics. In recent years, two-dimensional
(2D) OSCs with highly ordered molecular packing and disorder-free structures can be remarkably
regarded as the interface-like films, which potentially overcome the bottlenecks of traditional bulk
materials. Specifically, OSCs provide an excellent platform for basic researches, and also act as the
ideal materials for various emerging optoelectronics, which are promising to bring revolutionary
breakthroughs to the micro/nano electronics. In this review article, the recent progresses in the
deposition techniques, charge transport behaviors, functional applications, and perspectives with
2D OSCs are discussed. This review aims to provide guidance for the furtherance of fundamental
studies, combining organic materials with advanced technologies to promote the development of

organic electronics.

Key words: 2D organic semiconductors; charge transport; structure-property relationship; device

physics; high-performance organic optoelectronic devices
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