
Charge carrier mobility measurement in organic semiconductors

ABSTRACT

Organic electronics and optoelectronics are newly emerging fields of sci-
ence and technology that cover chemistry, physics, and materials science.
Electronic and optoelectronic devices using organic materials are attrac-
tive because of the materials characteristics of light weight, potentially
low cost, and capability of large-area, flexible device fabrication. Such
devices as OLEDs, OPVs, and OFETs involve charge transport as a main
process in their operation processes, and therefore, require high-perfor-
mance charge-transporting materials. In this review article, first, some ba-
sic aspects of charge transport are discussed and then important mobility
measurement techniques employed in electronic and optoelectronic de-
vices such as OLEDs, OPVs, and OFETs are described.
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INTRODUCTION

Organic electronics has emerged as a vibrant field
of research and development, spanning chemistry, phys-
ics, materials science, engineering, and technology[1-3].

The rapid growth in the interest given to -conjugated
materials in general and organic semiconductors in par-
ticular is fueled by both academia and industry. On the
basic research side, -conjugated materials are fasci-
nating systems in which a rich variety of new concepts
have been uncovered due the interplay between their
-electronic structure and their geometric structure[4-6].

On the applied research side, while not destined to re-
place silicon-based technologies, organic semiconduc-
tors promise the advent of fully flexible devices for large-
area displays, solid-state lighting, radio frequency iden-

tification tags, or solar cells.
The devices mentioned above share a common trait:

in all instances, their performance critically depends on
the efficiency with which charge carriers (electrons and/
or holes) move within the -conjugated materials. The
charge carriers are either injected into the organic semi-
conductors from metal or conducting oxide electrodes
in the case of light-emitting diodes or field-effect tran-
sistors or generated within the materials in the case of
solar cells via photon-induced charge separation at the
interface between electron-donor and electron-accep-
tor components.

Since that first demonstration, organic thin films have
proven useful in a number of applications, some of them
now reaching the consumer market. The most success-
ful is the organic light emitting device, or OLED, which
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is currently used in long-lived and highly efficient color
displays. Not far behind OLEDs are organic thin film
transistors and low cost and efficient organic solar cells.
Eventually, we may see more exotic devices such as
organic lasers and memories.

Charge transport has been a subject of interest from
the standpoints of both fundamental science and tech-
nology. Early studies of charge transport in organic
materials were performed on both single crystals and
disordered systems, for example, polymers and mo-
lecularly doped polymers, where small organic mol-
ecules are dispersed in a polymer binder. In particular,
molecularly doped polymers have been studied exten-
sively in view of their practical applications in photore-
ceptors in electrophotography. The recent development
of small organic molecules that readily form stable amor-
phous glasses, namely, amorphous molecular materi-
als, has enabled the studies of charge transport in the
amorphous glassy state of small organic molecules with-
out any binder polymers. Charge carrier mobilities of a
number of organic polycrystals have also been deter-
mined from the performance of OFETs.

Mobility is one of the key parameters of interest-
both towards realizing improved device performance,
as well as studying the underlying semiconductor phys-
ics in these materials. The measurement of low mobility
(<<1cm2V-1s-1) itself is an intriguing problem. Experi-
mentally, the values of mobility obtained in polymeric
FETs and LEDs show a difference of many orders of
magnitude, whereas the mobility measurements by vari-
ous photocarrier generation techniques present differ-
ent transport scenarios. The unusual statistical mechan-
ics of dispersive transport is also observed in these dis-
ordered systems. The mechanism of transport in semi-
conducting polymeric materials has been the source of
much debate, and diverse models that attempt to ex-
plain it include carrier hopping between localized states,
polaronic hopping and trapping/detrapping.

The ultimate goal of conducting polymer science is
to produce materials and devices of higher quality. To-
wards this end, the study of charge transport phenom-
ena in these materials is indispensable.

This review article focuses on charge-carrier mo-
bility measurement techniques used in electronic and
optoelectronic devices such as OLEDs, OPVs, and
OFETs.

Characterization of charge mobility

The charge transport in conjugated polymers can
involve many processes such as[7]:
(1) Conduction along the polymer backbone.
(2) Hopping across chains due to inter-chain interac-

tions.
(3) Tunneling between conducting segments that are

separated by less conducting regions, such as that
observed in doped polymers like PA.
The charge carrier mobility () in conjugated poly-

mers is relevant to the operation of a wide range of
electronic devices such as polymeric FETs(PFETs),
polymeric LEDs(PLEDs), photoreceptors and photo-
voltaics. For example, the current through a PLED or
the power of a solar cell are governed by mobility. The
mobility in inorganic semiconductors, defined as the ratio
of average carrier drift velocity (d) to the applied elec-
tric field (E), assumes large values(>>1cm2 V-1 s-1) on
account of the nature of charge transport (largely due
to diffusion in bands) in these materials. The charge
carriers (electrons/holes) in inorganic semiconductors
move as highly delocalized plane waves in broad bands,
and their motion is limited by scattering from acoustic
phonons (lattice vibrations) or by charged defects (ion-
ized donors or acceptors). The scattering of carriers is
reflected in the temperature dependence of the mobility
(T-3/2 for phonon scattering)- therefore the mobility
increases as the temperature decreases.

In a disordered system, like semiconducting poly-
mers, transport involves phenomena such as hopping

Figure 1:Mobility of semiconducting polymers compared
with that of other semiconductors. Here �e� denotes elec-
tron mobility and �h� is the hole mobility
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between localized sites wherein the phonons help over-
comes the energy difference between sites. The mobil-
ity due to thermally assisted hopping is many orders of
magnitude lower than that due to band transport; how-
ever, the mobility is increased upon increasing the tem-
perature. The mobility of conjugated polymers is com-
pared with other semiconducting materials in figure 1.

 As we know when a voltage is applied to a sample
sandwiched between two electrodes, charge carriers,
that is, holes and electrons are transported across the
sample under the electric field. The main concerns with
charge transport are how fast and by what mechanism
charge carriers are transported.

The velocity of charge carriers is proportional to
the strength of the applied electric field and is expressed
as eq

=f (1)

where v is the velocity of charge carriers, F is the strength
of electric field, and the proportional constant  is the
drift mobility of charge carriers, that is, the distance over
which charge carriers are transported per second un-
der the unit electric field. It should be noted that  is
dependent upon the electric field for organic disordered
systems.

The charge carrier mobilities of organic materials
greatly vary depending on the kind of charge carriers,
namely, whether they are holes or electrons, molecular
structures, and materials morphologies. Different trans-
port mechanisms are operative depending on the ag-
gregation states of materials, for example, crystalline
and amorphous states.

Experimental measurements of carrier mobilities

The large mobility in inorganic semiconductors is
determined by the Hall effect and conductivity mea-
surements[8] The drift mobility is then related to the Hall
mobility by a scattering factor that depends upon the
scattering mechanisms and distribution function of car-
riers. This technique is not suitable for high-resistance,
low-mobility polymers; hence other approaches have
been used (Figure 2).

The charge carrier drift mobility has been deter-
mined by various techniques, some of which are time-
of-flight(TOF) method[9-10]; analysis of steady-state,
trap-free, space-charge limited current(steady-state TF-
SCLC method)[9,11]; analysis of dark injection space-

charge-limited transient current(DI-SCLC method)[9];
analysis of the performance of OFETs(FET method)[12];
measurement of transient electroluminescence(EL) by the
application of step voltage (transient EL method)[13-16];
and pulse radiolysis time-resolved microwave conduc-
tivity (PR-TRMC) technique[17]. Results from methods
that measure mobilities over macroscopic
distances(1mm) are often dependent on the purity and
order in the material. Methods that measure mobilities
over microscopic distances are less dependent on these
characteristics. We briefly describe below the basic
principles of some of the most widely referenced meth-
ods.

Time-of-flight (TOF) method

TOF measurements have been studied most ex-
tensively with organic disordered systems such as poly-
mers and molecularly-doped polymers in where low
molecular-weight organic materials are dispersed in
binder polymers. The TOF method is based on the
measurement of the carrier transit time (ô), namely, the
time required for a sheet of charge carriers photogene
rated near one of the electrodes by pulsed light irradia-
tion to drift across the sample to the other electrode
under an applied electric field.

Samples used for the measurement are either a
single charge-transporting layer or double layers con-
sisting of charge carrier generation and transport layers
(CGL and CTL, respectively) sandwiched between the
two electrodes, one of which is transparent. In the case
of measuring a hole drift mobility, the transparent elec-
trode is held at a positive potential with respect to the
ground, while the other one is grounded through a re-
sistance R which has a much smaller resistance than the

Figure 2: Various types of mobility measurements
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sample. This leads to an applied potential V in the ma-
terial. Hole charges are generated by photo-excitation
of the film through irradiation with a short pulse laser
(the wavelength of which depends on the absorption
band of materials). One of the advantages of using TOF
technique is that the hole and electron mobility can be
studied separately. Photo-generated charge carriers will
start moving to the negative electrode. The drifting car-
riers build a current equal to Nev/d; where N is the
number of charge carriers in the material, e is the el-
ementary charge, d is the film thickness, and í is the
velocity. For current measurements, the condition CR
<< ô(C the total capacitance across resistance R) is
necessary to prevent the rising time of the signal from
being longer than the transit time ô. The transit time(ô)
is defined as the time the band of charge carriers needs
to travel through the sample

The thickness of samples is usually in the range from
5 to 20m. The samples are prepared using vacuum
evaporation, solvent cast from solution, or by pressing
melt samples with two ITO electrodes. In the case of
the double layer structure (Figure 3), irradiated pulsed
light is transmitted through the transparent CTL and
absorbed by the CGL. Copper phthalocyanine and
perylenebis(dicarboximide)s can be used as CGL ma-
terials. One of the charge carriers, either holes or elec-
trons, photogenerated in the CGL is injected into the
CTL and then drifts across the CTL to the electrode.
Alternatively, photogeneration of charge carriers takes
place at the interface between the CGL and CTL de-
pending upon the kind of CGL materials. When charge
carriers start to drift, photocurrents flow until the charge
carriers arrive at the other electrode. Figure 4 shows a
typical transient experimentally determined from the
cusp of nondispersive photocurrent, as shown in the
figure. In contrast to the non-dispersive photocurrent in

Figure 4a, the transient photocurrents observed for
polymers and molecularly doped polymers are often
dispersive without any definite cusp as shown in figure
4b. In this case, ô is determined from the double loga-
rithmic plots of transient photocurrents, according to
the Scher-Montroll theory[18].

The theoretical transient current as a function of time
is shown in figure 5a. At the excitation of one side of the
material, the transient current (jph=photo-generated
current density) increases instantly. In the following time,
the photo-generated carriers are traveling through the
material, and the current level should stay constant. As
soon as the carriers reach the other electrode, the cur-

Figure 3: Schematic diagram of apparatus for a time-of-
fight method

Figure 4 : Typical transient photocurrents: (a) nondis
persive; (b) dispersive. Inset: double logarithmic plot
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Figure 5: Pulse shape in case of deep traps conditions
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rent will decrease rapidly, thus makes a signal. In order
to obtain a sufficient transient signal to allow evaluate a
transient time, the photo-generated charge carriers have
not to be dispersed. Therefore it is important that the
duration of the excitation pulse is much shorter than the
transient time tt, and the absorption depth of the excita-
tion is smaller than the thickness of the sample. How-
ever, many organic materials under study in TOF ex-
periments with a proper condition could not obtain an
ideal transient sharp due to deep traps in materials. Typi-
cal signal of an amorphous organic material is shown in
figure 5b. This sharp is due to a charge trap or disper-
sion effect in a material, which means that some charge
carriers are hold in different energy levels from a trans-
porting level for a certain time during traveling from one
electrode to the other. Such a transient sharp has to be
examined in double logarithmic current versus time plot.
In this case, the transient time is determined as the in-
tersection between two straight lines with different
slopes at short and long times of the transient photo-
current

The transit time (ô) is given by eq 2, where v is the
velocity of charge carriers and d is the sample thick-
ness. When eqs 1 and 2 are combined, the charge car-
rier drift mobility (i) is expressed as eq 3.
=d/ (2)
=d2/V (3)

In TOF experiments, relatively thick samples of a
few to several micrometers are favorable due to the
requirement of a smaller absorption depth of the exci-
tation relative to the film thickness. In addition, deter-
mining mobilities for materials having a high charge car-
rier density is difficult because diffusive charge carriers
will affect the drift of photogenerated charge carriers
under an electric field.

TF-SCLC method

The measurement of carrier drift mobility by the
steady state TF-SCLC method is based on the analy-
sis of current density (J)-applied voltage (V) charac-
teristics in the dark. Generally, the J-V characteristics
are linear at low drive voltages, showing ohmic behav-
ior. At high applied voltages, the J-V characteristics
become space-charge-limited because of the injection
of charge carriers from one electrode. When the con-
tact between the electrode and the organic layer is ohmic

and the current is transport-limited instead of injection
limited, the space-charge-limited current J is given by
eq 4, which is known as the Mott-Gurney equation[9],

 2
3

2
F

d
1

8
9

d

V
8
9

J (4)

where ¤ and d are the permittivity and thickness of the
sample, and õ is a factor that considers the presence of
charge carrier traps, that is, the ratio of the number of
free carriers to the total number of carriers. When the
current flow is in agreement with SCLC, J should be
proportional to the square of the electric field (F2), which
is dependent upon the sample thickness. When õ is equal
to 1, the current becomes trap free SCLC. The charge
carrier mobility can be evaluated from this equation on
the basis of the assumption that the contact between
the electrode and the organic layer is ohmic without
any energy barrier for charge injection. In case the
mobility data determined by other methods are avail-
able, one can calculate J. When the experimental value
of J is equal to the calculated value, the contact be-
tween the organic layer and the electrode is regarded
to be an ideal ohmic one. Equation 4 applies for mate-
rials in which the mobility is independent of the electric
field. Since the charge carrier mobility of organic disor-
dered systems is usually electric field dependent, in
agreement with the Poole-Frenkel effect, eq 4 is modi-
fied as eq 5[19] ,


22/1

0 F
d
1

)Fexp(
8
9

J (5)

where 
0
 is the mobility when F =0. If the mobility is indepen-

dent of the electric field, = 0

In the DI-SCLC method, a step voltage is applied
to the sample sandwiched between two electrodes, one

Figure 6: Typical DI-SCLC
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of which forms an ohmic contact. An ideal transient
current for trap free materials is shown in figure 6. The
current increases with time, reach the maximum at time
ô p, and then gradually decrease to a constant current,
which is steady state SCLC. ôp is related to space-
charge-free transit time ô0 as expressed by eq 6, and
the mobility can be calculated from eq 7.


p
0.786

0
(6)

=D2/V
0
0.786D2/V

p
(7)

The transient EL method is based on the measure-
ment of a time delay between the application of a step
voltage and the onset of emission, as shown in figure 7.
The onset of emission is determined by the arrival of
the slower charge carrier of the injected carriers at the
emission zone.

Auston switch technique

A micro-stripline Auston switch-based picoseconds
photoconductivity technique has also been used in place
of TOF. Measurements in a-Se and PPV suggest pos-
sible new implications such as two distinct transport
mechanisms[20-21]:
(1) a short-lived transport involving carrier dynamics

in extended band states until the carrier progres-
sively tunnels into lower states, involving a different
mobility; and

(2) a long-lived transport in multiple-trapping band tails
with low mobility.

(3) It was also suggested that a built-in potential bar-
rier at metal�semiconductor interfaces influences the

shape of photocurrent in TOF experiments

Field-effect transistor mobility

The carrier mobilities can be extracted from the electri-
cal characteristics measured in a field-effect transistor
(FET) configuration. The I-V(current-voltage) expres-
sions derived for inorganic-based transistors in the lin-
ear and saturated regimes prove to be readily appli-
cable to organic transistors (OFETs)[22]. These expres-
sions read in the linear regime:

SDTGSD V)VV(C
L
W

I  (5)

and in the saturated regime:

2
TGSD )VV(C

L2
W

I  (6)

Here, I
SD

 and V
SD

 are the current and voltage bias
between source and drain, respectively, V

G
 denotes the

gate voltage, V
T
 is the threshold voltage at which the

current starts to rise, C is the capacitance of the gate
dielectric, and W and L are the width and length of the
conducting channel. In FETs, the charges migrate within
a very narrow channel (at most a few nanometers wide)
at the interface between the organic semiconductor and
the dielectric[23-24].

Transport is affected by structural defects within
the organic layer at the interface, the surface topology
and polarity of the dielectric, and/or the presence of
traps at the interface (that depends on the chemical struc-
ture of the gate dielectric surface). Also, contact resis-
tance at the source and drain metal/organic interfaces
plays an important role; the contact resistance becomes
increasingly important when the length of the channel is
reduced and the transistor operates at low fields; its
effect can be accounted for via four-probe measure-
ments[25-27].

The charge mobilities extracted from the OFET I-
V curves are generally higher in the saturated regime
than those in the linear regime as a result of different
electric-field distributions. The mobility can sometimes
be found to be gate-voltage dependent[28]; this obser-
vation is often related to the presence of traps due to
structural defects and/or impurities (that the charges in-
jected first have to fill prior to establishment of a cur-
rent) and/or to dependence of the mobility on charge
carrier density (which is modulated by V

G
)[29].

The dielectric constant of the gate insulator also af-
fects the mobility; for example, measurements on rubrene
single crystals[30] and polytriarylamine chains[31] have
shown that the carrier mobility decreases with increas-

Figure 7 : Typical transient emission behavior of OLEDs
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ing dielectric constant due to polarization (electrostatic)
effects across the interface; the polarization induced at
the dielectric surface by the charge carriers within the
organic semiconductor conducting channel, couples to
the carrier motion, which can then be cast in the form of
a Frölich polaron[32-35].

Diode method

The mobilities can also be obtained from the elec-
trical characteristics of diodes built by sandwiching an
organic layer between two electrodes (provided that
transport is bulk limited and not contact limited). The
choice of the electrodes is generally made in such a
way that only electrons or holes are injected at low
voltage. In the absence of traps and at low electric fields,
the current density J scales quadratically with applied
bias V. Such behavior is characteristic of a space-charge
limited current (SCLC); it corresponds to the current
obtained when the number of injected charges reaches
a maximum because their electrostatic potential pre-
vents the injection of additional charges[36]. In that in-
stance, the charge density is not uniform across the
material and is largest close to the injecting electrode[37].
In this regime, when neglecting diffusion contributions,
the J-V characteristics can be expressed as

3

2

r0
L

V
8
9

J  (7)

where 
r
 denotes the dielectric constant of the medium and L

is the device thickness. Note that a field-dependence of the
mobility has to be considered at high electric fields (vide in-
fra).

The J-V curves become more complex in the pres-
ence of traps. They first exhibit a linear regime, where
transport is injection-limited, followed by a sudden in-
crease for an intermediate range of applied biases; fi-
nally, the V2 dependence of the trap-free SCLC re-
gime is reached. The extent of the intermediate region
is governed by the spatial and energetic distribution of
trap states,which is generally modeled by a Gaussian[38]

or exponential distribution[39].

Pulse-radiolysis time-resolved microwave conduc-
tivity (pr-trmc)

Here, the sample is first excited by a pulse of highly
energetic electrons (in the MeV range) to create a low
density of free carriers. The change in electrical con-

ductivity  induced by the pulse is then measured via
the change in microwave power reflected by the sample
and is therefore frequency dependent.  can be ex-
pressed as[40]

  heNe (8)

where  is the sum of hole and electron mobilities and
N

e-h
 is the density of generated electron-hole pairs. N

e-

h
 is estimated by dividing the amount of energy density

transferred to the material by the energy required to
create one electron-hole pair; this ratio is further multi-
plied by a survival probability that accounts for pos-
sible charge-recombination mechanisms during the du-
ration of the pulse. With this technique, the charges are
directly generated in the bulk; their transport properties
are probed on a very local spatial scale(for instance,
along a portion of a single polymer chain) determined
by the frequency of the microwave radiations(the lower
the frequency, the larger the region that is explored);
the charges trapped by impurities or structural defects
are not responsive. PR-TRMC is a contact-free tech-
nique that is not affected by space-charge effects and
can be applied to bulk materials as well as to single
polymer chains in solution.

Because of its local character, PR-TRMC is con-
sidered to provide intrinsic AC mobility values for the
bulk; these values should be seen as upper limits for the
mobilities at low fields. TOF values are generally smaller
since such DC measurements probe a macroscopic
range and force the charge carriers to cross structural
defects and to interact with impurities. The AC and DC
mobility values generally deviate above a threshold fre-
quency that depends on the degree of order in the
samples. However, there are instances in which the two
techniques result in similar mobility values, for example,
in the case of discotic liquid crystals based on
hexathiohexyl triphenylenes, materials that have been
used as reference compounds to validate the PR-
TRMC technique[41]. PR-TRMC experiments on poly
thienylenevinylene[42] and polyparaphenylenevinylene[43]

chains provide hole[electron] mobility values of
0.38[0.23] and 0.06[0.15]cm2/Vs, respectively(here,
one kind of charge carriers was alternatively selectively
trapped to determine the individual mobilities). A mo-
bility as high as 600cm2/Vs has been recently inferred
from measurements in dilute solution along fully planar,
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ladder-type polyparaphenylene chains[44] this result con-
firms that the elimination of torsional degrees of free-
dom along polymer chains is a key step to increase
charge mobilities. In polymer films, charge mobilities
are expected to be limited by interchain transport; to
reach mobilities over 0.1 cm2/Vs requires a high de-
gree of interchain structural order.

CELIV technique

A charge extraction by linearly increasing voltage
(CELIV) technique has also been applied recently for
mobility estimation in RR-P3HT[45]. A linearly increas-
ing electric field is applied at one electrode and the cur-
rent transient is used to obtain the value of mobility that
arises from �doping-induced� charged carriers. The tem-

perature and electric field dependence of mobility ob-
tained from TOF agrees well with CELIV mobility in-
dicating that the mode of carrier generation (i.e. photo-
generation versus dopinginduced) has no significant ef-
fect.

Photo-induced transient stark spectroscopy

This technique, recently described, involves an elec-
trode-less method for obtaining the intrinsic mobility,
i.e. mobility not limited by traps and defects in the ma-
terial or by recombination[46]. The ground state
electroabsorption is studied during charge separation
when photo-induced electron-hole pairs are generated.
When these carriers drift apart, (i.e. photo-induced
polarization takes place) their dipole nature opposes
the electric field, thus leading to a change in the mea-
sured Stark effect. The intrinsic charge carrier mobility
and electron�hole separation can be inferred from this

experiment in the picoseconds regime[46].Similar to the
results presented by the Auston switch technique (see
above), this experiment has also suggested large intrin-
sic mobility before the transition to slower transport
takes place, due to trapping and recombination in the
nanosecond time scale.

Comparisons of Mobilities Measured by Differ-
ent Methods

One of the important differences between the dif-
ferent mobility measurement methods is the geometry
of the sample in which the charge mobility is character-
ized. The thickness of samples for the measurement is
different depending upon the method. In TOF and

SCLC, the sample is sandwiched between two elec-
trodes and the conduction of the charges is perpen-
dicular to the substrate plane. By contrast, in a FET the
charge mobility is characterized within the plane of the
substrate.

This geometrical difference is irrelevant when one
study the charge transport properties in an amorphous
material but becomes fundamental when the material
present some molecular organization such as liquid crys-
tal materials or crystalline materials. The question is
whether these different methods give almost the same
mobility values. It has been reported that mobility val-
ues are different depending on the thickness of samples
especially for low-mobility dispersive materials[47-49].
Comparative studies of charge transport using different
techniques have been made for certain classes of mate-
rials, for example, m-MTDATA[50-52] OMeTAD[53], R-
NPD[51,54], Alq3[55], CuPc[56], and so forth. The hole
mobilities of m-MTDATA and R-NPD determined by
the DI-SCLC method have been shown to be in excel-
lent agreement with those determined by the TOF
method[51]. Room-temperature mobilities of OMeTAD
(142) measured by three independent methods, TOF,
DI-SCLC, and steady-state TF-SCLC methods, have
been shown to agree well over a range of sample thick-
nesses from 4nm to 135 nm[53]. The plots of the loga-
rithm of electron mobilities of Alq3 measured by the
transient EL and TOF methods as a function of the
square root of the electric field have been shown to be
on the same line, and hence, the results measured by
the two methods are in good agreement with each
other[55]. Comparison of the hole mobility data of CuPc
by the TOF and FET methods shows that they gave
almost the same results; íFET ) (0.94-1.3)-10-3cm2 V-
1s-1 and (TOF ) (1.5-2.0)_10-3cm2 V-1 s-1[56]. Like-
wise, mobility data for m-MTDATA determined by the
TOF and FET methods were almost the same[52].On
the other hand, iFET values of TPTPA(81), TTB (315),
TPD, and R-NPD were approximately 2 orders of
magnitude smaller than those determined by the TOF
method[52, 54].

CONCLUSIONS

A significant progress has been made on charge
transport in amorphous molecular materials, but the re-
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lationship between molecular structures and charge car-
rier drift mobilities remains to be investigated. The ma-
terials which have been put to practical applications are
few in number. The ultimate goal of conducting poly-
mer science is to produce materials and devices of higher
quality. Towards this end, the study of charge transport
phenomena and mobility in these materials is indispens-
able. In the review, different techniques used for mobil-
ity measurement has been discussed in detail and com-
parison of mobilities measured by different techniques
are described.

A future progress will be directed toward a deeper
understanding of materials chemistry and device phys-
ics, development of new devices including memories
and sensors, fabrication of flexible devices, and inte-
gration of mulifunctions in a single device.
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