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Electrolyte-gated organic field-effect transistors (EGOFETs) are attracting great attention for the
development of low-cost and flexible sensors. However, in order to progress towards such applications,
it is key to understand the stability of these devices in agueous media and under mechanical deformation.
Here, we have fabricated flexible EGOFETs based on two small molecule organic semiconductors blended
with polystyrene. These materials have been printed employing a low-cost solution-based technique,
obtaining large area crystalline films. The devices revealed a good EGOFET performance in terms of
mobility. Finally, the devices were operated under tensile and compressive strain, observing a current

Received 22nd December 2024,
Accepted 13th January 2025

increase (decrease) when a compressive (tensile) deformation was applied, revealing large gauge factors.
Thus, this work shows the importance of assessing the device response under mechanical deformation
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1. Introduction

Electrolyte-gated organic transistors have gained a lot of interest
over the last few years due to their relevance in different areas,
such as in biosensing,' neuromorphic devices,” and implantable®
or wearable sensors." They can be divided into two main
categories: organic electrochemical transistors (OECTs)® and
electrolyte-gated organic field-effect transistors (EGOFETSs). Both
are three-terminal devices, in which the active organic semicon-
ducting layer is contacted between the source (S) and drain (D)
contacts and separated from the gate (G) electrode by an electro-
lyte. In OECTS, the active layer is made of a conducting polymer
that is permeable to ions. The operational mechanism of OECTs
relies on the doping and de-doping of the active layer driven by the
gate-modulated ion penetration.” The most employed conducting
polymer in OECTs up to now is poly(3,4-ethylenedioxythiophene)
polystyrene sulfonate (PEDOT:PSS). In contrast, EGOFETs are
based on an organic semiconductor (OSC) film impermeable to
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when flexible EGOFET-based sensors are developed, in order to achieve a reliable response.

ions that is capacitively coupled to the gate electrode.” In
EGOFETs, minimizing water and ion penetration into the OSC
layer is crucial, as it can degrade device performance through
mechanisms such as uncontrolled doping, unwanted electro-
chemical reactions, or structural damage to the OSC.*° In order
to achieve OSC layers stable in aqueous media and more imperme-
able to ions, it is key to prepare highly crystalline and homogenous
films, which are less prone to ion penetration than amorphous
films or films containing more defects.”'® Thus, soluble semi-
crystalline polymers, such as poly-3-hexylthiophene (P3HT), have
been widely used for this purpose.®'" Alternatively, small conju-
gated molecule thin films are also appealing since they more easily
form polycrystalline films.">

The benchmark small conjugated molecule OSC 2,8-difluoro-
5,11-bis(trithylsilylethynyl)anthradithiophene (diF-TES-ADT) and the
family of [1]benzothieno[3,2-b]benzothiophene (BTBT) have been
thoroughly investigated as active layer in organic field-effect tran-
sistors (OFETs) and EGOFETs giving excellent performance.’*
Recently, it was also proved that blending the OSC with polystyrene
(PS) is helpful to realize more crystalline films and also to boost the
device’s performance and stability.'® This is partly due to the vertical
phase separation that takes place during deposition, where the OSC
crystallises on top of a PS layer reducing the interfacial charge
traps.19’20

In addition, flexibility is a key aspect of organic electronic
devices for a broad range of domains, including biomedicine,**
robotics,”> and wearable electronics.”>** Depending on the
application, devices should either maintain high performance
when mounted on a non-flat surface or withstand continuous
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exposure to mechanical deformations without compromising
functionality. Further, the device response to deformation can
also be exploited in sensing.>® Thus, understanding the corre-
lation between mechanical stress and the electrical properties
of the active layer is fundamental. Despite a fully comprehen-
sive model has not already been found, a few works have been
devoted to gaining insights into the driving mechanisms affect-
ing the electrical response of OFETs when they are exposed to
mechanical stress.”>>® OECTs and EGOFETs have been fabri-
cated on plastic substrates;** ' however, studies investigating
their electrical response in liquid environments are scarce and
face significant technical challenges.** In contrast, OECTs
utilizing solid electrolytes have been extensively explored under
mechanical stress, leading to significant advancements in
applications such as health monitoring.***°

Here, the fabrication and electrical characterization of
flexible EGOFETs based on blends of diF-TES-ADT and 2,7-
bis(octyloxy)[1]benzothieno[3,2-b]-benzothiophene (CgO-BTBT-
OCg) with PS are reported. Thin films of CgO-BTBT-OCg:PS
blends were previously reported to exhibit high OFET mobility
and stability thanks to the stabilization of the surface-induced
polymorph achieved with the blend film, but their application
in an EGOFET device has not been previously reported.’”
Highly homogeneous and crystalline films of these blended
OSCs were prepared by the bar-assisted meniscus shearing
(BAMS) technique.*® Both materials were implemented as
active layer in EGOFETs exhibiting good electrical performance.
Subsequently, the response of the devices under tensile and
compressive strain was monitored. Both materials exhibited a
current increase when a compression strain was applied and a
decrease when the devices were subjected to a tension stress.
We propose that the observed high sensitivity arises from
changes in charge accumulation and distribution within the
electrical double layers formed at the device interfaces. This
work sheds light on the importance of controlling the effects of
mechanical deformation in flexible EGOFET-based sensors to
avoid interference with the sensing response.

2. Experimental section

Materials

Polystyrene (PS) (My: 10000 g mol™ " and M,,: 100 000 g mol %),
Dextran (from Leuconostoc spp. M,, < 450000 — 650000 >
g mol '), 2,3,4,5,6-pentafluorothiophenol (PFBT) and anhydrous
chlorobenzene were purchased from Sigma Aldrich and used
without further purification. Acetone HPLC grade and isopropanol
HPLC grade were purchased from Teknokroma Analitica S.A. The
substrates employed consisted of Kapton® foils (25 um thick) from
DuPont. Si/SiO, substrates purchased from Si-Mat, (p" doped, ¢ =
0.005-0.02 Q cm, 200 nm of thermally-grown SiO,) were also tested.
The OSC 2,7-dioctyloxy[1]benzothieno[3,2-b]benzo-thiophene (CzO-
BTBT-OCg) was synthesized according to a previously reported
procedure,” while 2,8-difluoro-5,11-bis(trithylsilylethynyl)anthra-
dithiophene (diF-TES-ADT) was obtained from Lumtec and used
as received (purity > 99%), a racemic mixture.

4808 | J Mater. Chem. C, 2025, 13, 4807-4815
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Poly(dimethylsiloxane) (PDMS) Qsil216 A/B was purchased
from Farnell Components. The procedure to prepare a PDMS
gasket consisted of: the two components of the Qsil216 kit were
mixed in a weight ratio 10:1 and mixed strongly for approxi-
mately two minutes in a Petri dish. Then, the Petri dish was
placed under vacuum for 1 hour to remove air bubbles. After-
ward, the resin was cured in an oven at 70 °C overnight.

Device fabrication and electrical measurements

The devices were fabricated on 25 pm thick Kapton and on
Si/SiO, substrates. For both substrates, we first cleaned them
thoroughly with acetone and isopropanol and, then dried them
with a nitrogen flux. Immediately after that, the photoresist
(Microposit S1813 from Shipley) was spin-coated at 5000 rpm
for 25 seconds. The substrates were placed on a hotplate at
95 °C for 60 seconds. Next, interdigitated source (S) and drain
(D) electrodes, as well as the coplanar gate (G) electrode, were
patterned by positive photolithography using laser lithography
(Micro-Writer ML2 from Durham Magneto Optics Ltd.) with a
lateral resolution of 5 um. To develop the exposed photoresist,
the substrates were immersed in Shipley Microposit MF-319
developer for 1 minute, rinsed with ultrapure water, and dried
with a nitrogen gun. A thin film of Au was then thermally
evaporated (40 nm) on top of an adhesive layer of Cr (5 nm).
Gold lift-off was done by sonicating the substrates in acetone
and isopropanol for 15 minutes, three times. The device
featured the following geometry: L = 50 pm, W = 18000 um,
WIL = 360 (see Fig. S1, ESIt). The coplanar gold gate (G)
electrode was designed to have an area equal to 2.25 mm?,

Following, the electrodes were exposed to a UV-ozone cleaner
for 25 minutes. Then, the coplanar gate electrode was passivated
with a dextran layer (10 mg mL ™" in water) by drop casting to
protect the gate. Subsequently, the substrates were dipped in a
solution of PFBT (2 uL mL™" in isopropanol) for 15 min to
modify the work function of the Au S and D electrodes.*’

The OSC inks were deposited using the BAMS technique as
previously reported,®” heating the hot plate at 105 °C and
moving the bar at a speed rate of 10 mm s~ . For this purpose,
2 wt% blend solutions of diF-TES-ADT and PS (M,,: 10 000 ¢ mol )
and C4O-BTBT-OCg and PS (M,,: 100 000 g mol ') were prepared in
chlorobenzene in a OSC : PS ratio 4:1.*7*"** After the OSC deposi-
tion, the dextran sacrificial layer was removed by immersing the
gate electrode in water.

Polarized optical microscopy (POM) images were taken with
an Olympus BX51 microscope equipped with a polarizer and
analyzer at 90° in reflection mode.

A thin PDMS pool was used to confine a small volume of
electrolyte (200 pL) on top of the G, S, and D electrodes (Fig. S2,
ESIt), enabling the application of high strains without com-
promising the mechanical flexibility of the EGOFET. The elec-
trical characterization was carried out using an Agilent B1500A.
Measurements under strain were performed with a Keithley
2612A Source Meter controlled by a homemade MATLAB script,
under ambient temperature. The devices were conditioned by
applying a source-gate voltage Vgs = —0.2 V and a source-drain
voltage Vpg = —0.2 V until the source-drain current (Isp) reached

This journal is © The Royal Society of Chemistry 2025


http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://doi.org/10.1039/d4tc05403b

Open Access Article. Published on 14 Sunguti 2025. Downloaded on 2025-12-18 16:03:32.

Thisarticleislicensed under a Creative Commons Attribution-NonCommercial 3.0 Unported Licence.

(cc)

Journal of Materials Chemistry C

a steady regime. Once the Isp reached a steady state, devices
were tested under mechanical stress under real-time monitor-
ing, applying the stress in the direction parallel to the conduct-
ing channel.

From the equation of standard MOSFETs, the product Cq;-1t
can be extracted in the saturation regime as follows:

2
ey = 2L O/ s su _2L e
K dliW Vs v W
DS

where, L and W are the channel length and width, respectively,
Ips is the source-drain voltage and Vs is the applied source-
gate voltage. By performing a linear fit of the plot of the square
root of the absolute source-drain current vs. source-gate voltage
in the saturation regime, we can extract the slope (S).

Gauge factors were calculated employing eqn (3). Both
tensile and compressive strains from 0.05% to 0.8% were
applied for both OSCs. The manual adjustment of the radius
of curvature during real-time monitoring made it impossible to
achieve a perfectly linear increase in curvature. Likewise, there
is a slight variation between the compression strains applied to
the two semiconductors. Finally, the device was returned to the
flat position, and a transfer was recorded to assess the recovery
of its performance.

Bending measurement setup

For carrying out the bending measurements, a homemade
apparatus was conceived by assembling different components
(Fig. S2, ESIt). The substrate was fixed by its extremities into a
holder. The holder incorporates a pusher block which can be
leaned forward by a pivot, connected to a spring. The move-
ment of the pusher block promotes the bending of the sub-
strate in the upward or downward direction. To facilitate and
control achieving the different strains (calculated by eqn (2)),

d
(a) XT l"\
n
I
\sin
e
diF-TES-ADT PS

Fig. 1

View Article Online

Paper

different polymethylmethacrylate (PMMA) pieces with known
radii were used to force the bending of the substrate at specific
radius in tensile strains.

3. Results and discussion

Blends of the OSCs diF-TES-ADT with PS of molecular weight of
10 KDa and blends of CgO-BTBT-OCg with PS of 100 KDa were
selected because of their excellent performance in conventional
OFET configuration (Fig. 1a)."*?”*! As previously mentioned,
diF-TES-ADT:PS films have also shown to exhibit a high per-
formance in EGOFETs.'® Both OSCs were deposited using the
BAMS technique on top of pre-patterned S and D electrodes on
flexible Kapton substrates, which also contained a lateral G
contact (see Experimental section).’®*® As can be observed in
the cross-polarised optical microscope images of Fig. 1b and c,
highly crystalline and homogeneous thin films were obtained
for both materials (see also Fig. S3 for the X-ray diffractogram,
ESI¥).*”

The as-prepared devices were characterized by recording the
transfer and output characteristics employing Milli-Q water as
electrolyte (Fig. 1d). Water has proven to be an efficient
electrolyte for EGOFETS, offering a milder alternative compared
to buffer solution electrolytes that contain more ions that tend
to degrade faster these devices.>'>"* In Fig. 2a, the transfer
characteristics of diF-TES-ADT:PS and CgO-BTBT-OCg:PS thin
films are shown together with the gate-source current (Igg). In
the case of EGOFETsS, it is common to report the product of the
mobility (1) and the double-layer capacitance (Cyq;) to evaluate
the performance of the device. This value can be extracted
directly from the slope of the transfer characteristics. A Cqj-t =
0.11 (£0.02) uS V' and 0.13 (40.05) pS V' were estimated
for diF-TES-ADT:PS and CgO-BTBT-OCg:PS, respectively, in the

S
C8H17OOCSH17

CgO-BTBT-0Cq

(d)

(@) Molecular structure of diF-TES-ADT, polystyrene, and CgO-BTBT-OCg. Polarized optical microscopy images of (b) diF-TES-ADT:PS, and

(c) CgO-BTBT-OCg:PS thin films coated on Kapton substrates. The scale bar of POM images is 50 pm. (d) Schematic representation of the EGOFET device

configuration employed.

This journal is © The Royal Society of Chemistry 2025
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(a) Transfer characteristics (Vps = —0.1V) and their corresponding source-gate current (dashed lines) for diF-TES-ADT:PS (black curves) and CgO-

BTBT-OCg (red curves) EGOFETSs. (b) Output characteristics (Vgs = 0.05, 0, —0.1, —0.2, —0.4 V) of diF-TES-ADT:PS EGOFETSs. Real-time /ps monitoring of
a diF-TES-ADT:PS EGOFET (c) and CgO-BTBT-OCg:PS EGOFET (d) fixing Vps = Vgs = —0.2 V.

linear regime, which is in line with EGOFET devices found in
the literature."” It should be noticed that these values are lower
than the ones obtained when SiO, substrates are used instead
of Kapton, which is ascribed to the rougher surface of the
flexible substrates that might affect the thin film crystallization
and the density of charge traps (Fig. S4, ESIT)."® The I,y ratio
was found to be around 10>-10° for both OSCs. Fig. 2b and
Fig. S5 (ESIt) display the output characteristics of diF-TES-
ADT:PS and CgO-BTBT-OCg:PS EGOFETS, respectively, showing
typical p-type behavior and low hysteresis.

Electrical stability is still an issue for organic transistors,
especially for liquid-gated transistors in which the OSC is in
direct contact with the aqueous electrolyte. As previously men-
tioned, the limited stability in aqueous media restricts the
number of OSCs that can be applied in EGOFETs and is surely
the main bottleneck that hampers the implementation of these
devices for practical applications. In order to gain insights into
the stability of our devices in operation, current monitoring
tests were performed by continuously applying a source-drain
voltage (Vps) and source-gate voltage (Vgs) of —0.2 V, whilst
recording the source-drain current (Ipg). As illustrated in Fig. 2¢
and d, a quite similar overall behavior for both OSCs is found:
an initial current increase is observed followed by a decrease. In
the diF-TES-ADT:PS EGOFET, Ips increases during the first
2 minutes until a quasi-steady state is reached. From this time
onwards, a slow but constant decrease in current is noticed
reaching a value close to the initial one after around 9 minutes.
This tendency was also demonstrated by Zhang Q et al.'® In

4810 | J Mater. Chem. C, 2025,13, 4807-4815

Fig. S6a (ESIt), the transfer curves recorded for the as-prepared
device and after the application of the bias stress are reported,
where a slight shift of the threshold voltage (Vy,) towards more
negative values and an increase of the hysteresis are noted. This
behavior could be ascribed to an increase in surface defects at
the OSC/electrolyte interface due to the long exposition of
the OSC to water under electrical stress. On the other hand,
CgO-BTBT-OCg:PS exhibits a similar behavior but with a faster
current decrease (Fig. 2d). After less than two minutes of
measurement, the current starts progressively decreasing
reaching around 15% of current decrease with respect to
the initial current value after 9 minutes of measurement.
In the transfer characteristics recorded before and after the
current monitoring (Fig. S6b, ESIT) a large shift of the Vy, is
observed. Thus, CgzgO-BTBT-OCg4:PS suffer more
environment under operation than the films based on diF-
TES-ADT:PS."***** This difference in stability between the two
materials cannot be ascribed to difference in energy levels,
since CgO-BTBT-OC;y has a lower-lying highest occupied mole-
cular orbital (HOMO) and, thus, is less prone to oxidation than
diF-TES-ADT.*”*° Thus, the origin might come from differences
in thin film morphology, such as a less efficient vertical phase
separation between the OSC and the PS, a higher level of charge
traps or the presence of more defects in the film.'>*
These factors can lead to the penetration of more ions into
the OSC films or to an enhanced trapping of majority carriers,
which would result in a diminishment of the electrical
performance.*”*® Following, the influence of mechanical stress

in water

This journal is © The Royal Society of Chemistry 2025
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on the device electrical characteristics during operation were
explored for both materials.

Flexibility is a key requirement in sensing and/or wearable
applications.* Considerable literature is dedicated to all-flexible
OFETs and the mechanism driving the electrical response under
mechanical strain.?®*® Surface strain induced on the OFETSs active
layer can influence the morphology/structure of the OSC films and
modify the hopping energy barrier for charge transport and the
intermolecular electronic coupling.>”**~* Typically, this results in
an increase or decrease in the mobility of the thin film when the
films are compressed or elongated, respectively. However, the
effect of strain in liquid-gated transistors has hardly been
explored. Thus, we proceed to explore the electrical response of
our EGOFETs under bending strain. There are two different
directions in which bending can be addressed, (i) on the concave
side of the flexible sheet, resulting in a tensile strain, and (ii) on
the convex side, resulting in a compressive strain. To quantita-
tively estimate the applied strain (¢), a simple relation is used:**

AL
Lﬂat

&

@)

where L, is the length of the layer without stress and AL is the
variation of the length after the application of the stress.

In the case of thin-film devices, where the overall thickness
of the active layer is negligible with respect to the one of the
substrate (¢s,p), € can be obtained by bending the substrate with
a certain bending radius (7):

—
Q

o

(3]

View Article Online

Paper

&= tsub/zr (2)
Hence, by changing the radius of curvature it is possible to
apply different strains and evaluate the electric response of the
devices under mechanical stress.
A key parameter to analyze the sensitivity of a material under
stress is the so-called gauge factor, k, which can be defined as
follows:

Al
T AL

k=% = = 3
AL Iﬂat & ()
Lﬂal

where Iy, corresponds to the Igp in a flat position (considered
as reference), AI corresponds to the difference between the Ipg
when the strain is applied and when no strain is applied (i.e.,
Inae)- A high gauge factor means high sensitivity, in the sense
that a very small strain can produce a high change in the output
current.’

The electrical response applying tensile and compressive
strains was evaluated in real-time in EGOFETs previously
electrically stabilized (see Experimental section). The device
current was stabilized by applying a Vpg = —0.2 V and Vgs =
—0.2 V. Then, a strain was induced for 2 minutes until a new
steady state was reached. At this point, the device was placed
again in the flat position. Compressive and tensile strains from
0.05% to 0.2% and from 0.1% to 0.8% were applied, respec-
tively. Fig. 3a shows the bending response for diF-TES-ADT:PS
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Fig. 3 Real-time Ips current monitoring (baseline corrected) of a diF-TES-ADT:PS EGOFET employing Milli-Q water as electrolyte and fixing Vps =
—0.2Vand Vgs = —0.2 V, applying (a) cyclic tensile strain (purple regions) equal to 0.1, 0.4 and 0.8%, and (b) cyclic compressive strain (blue regions) equal

to 0.05, 0.1 and 0.2%.
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under tensile stress, while Fig. 3b displays the bending response
when compressive strain is applied. Fig. S7 (ESIf) shows the
results obtained for CgO-BTBT-OCg:PS EGOFETs. Compressive
and tensile strains foster opposite behaviors. When tensile strain
is applied, a decrease in the Isp is induced, which is further
noticed when larger strains are applied. On the contrary, the
application of a compressive strain, leads to an increase in the Ip,
which is also proportionally to the strain value applied. In all the
cases, after removing the strain and recovering the flat position,
the initial current value was achieved. This behavior is coherent
with the results observed in other works using conventional
OFETS‘ZS,SO,SZ,SS,SS

In order to quantify the results, Fig. 4 plots the average
percentage of current difference for each applied strain with
respect to the flat position for three different devices. In the
same plot the values calculated of their corresponding gauge
factors are shown. Both semiconductors exhibit a similar
tendency. The maximum gauge factor for tensile stress is found
at a strain value of 0.8 for diF-TES-ADT:PS and 0.1 for CgO-
BTBT-OCg:PS, giving gauge factors of —17 + 2 and —58 £ 9,
respectively. On the other hand, the maximum gauge factor for
compressive stress is found at a strain value of 0.05 for diF-TES-
ADT:PS and 0.1 for CgO-BTBT-OCg:PS, giving gauge factor of
429 £ 90 and 210 + 32, respectively. Noticeably, these values,
especially the ones related to compression, are higher than the
values typically reported for conventional thin film OFETs with
solid dielectric, and they are of the same order of the values
reported for single crystals.>” "%

In OFETs, typically the current increase or decrease observed
when a compression or tensile stress is applied, respectively, is
attributed to changes in the thin film morphology or in the OSC
crystal structure.>>®! Here, a similar effect might be playing a
key role in the strain response observed in the EGOFETs.
However, the high values of the estimated gauge factors seem
to point that other mechanisms might also be involved.

As previously mentioned, solid electrolyte OECTs have been
widely studied, including their electrical behaviour under
mechanical deformation. For instance, an OECT based on
PEDOT:PSS and a solid polymer electrolyte was reported to
exhibit an exceptional high pressure sensitivity, about 10 times
better than OFET-type sensors, at very low voltage (<1 V). This
was ascribed to the fact that pressure adjusted the ion injection
into the polymer semiconductor.*® In EGOFETs, ions are not
expected to be injected into the OSC. However, EGOFETs are
highly sensitive to changes occurring at the electrical double
layers (EDLs) formed at both the electrolyte/OSC and electro-
lyte/gate interfaces. Hence, the movement of ions with the
applied deformation could also affect these EDLs.

In addition, it was reported that a hydrogel-gated OFET
operated as pressure sensor at low pressures (in the range of
several hundred Pa to 9 kPa).®> This device response was
ascribed to changes in the water dipole orientation within the
OSC film induced by the applied pressure. In fact, several works
have pointed out that the water orientation can be modulated
by an electric field of by pressue.®*"® Further, in a recent
publication Ota et al. also reported a pressure sensor based
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Fig. 4 Changes in current (black line) and gauge factor (red line) while
applying compressive and tensile strain for (a) diF-TES-ADT:PS and (b)
CgO-BTBT-OCg:PS EGOFET employing Milli-Q water as electrolyte in
real-time current monitoring. The error bars correspond to the average
and standard deviation of at least three different cycles for each applied
strain value.

-0.4

on an ion gel-gated transistor. This was rationalised by the fact
that quantity of ions at the EDLs was modified with pressure,
which was demonstrated measuring the capacitance of the ion
gel sandwiched between two electrodes, and was further corro-
borated by performing theoretical calculations.®® Another
recent work based on EGOFETs using hydrogels or ion gels
also showed that the application of tensile stress led to changes
in the electrical characteristics, which were dependant on the
nature of the solid electrolyte.®” Remarkably, higher electrical
changes were observed when using hydrogels as electrolyte,
which show higher ionic mobility than ion gels.

Considering all above, we believe that the deformations
induced by strain might be also affecting here the EDLs formed
at the EGOFET interfaces under the application of an electric
field. Further, the high mobility of the ions in the liquid
electrolyte might result in a large effect.

In order to gain insights into the sensing mechanism, we
also proceed in measuring transfer characteristics of the EGO-
FETs bended at different radius of curvature, since it is known
that variations in the curve slopes could be indicative of
alterations in the device capacitance. Unfortunately, the data

This journal is © The Royal Society of Chemistry 2025
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obtained was not conclusive enough and the changes observed
were more attributable to bias stress or to effects caused
by the ion diffusion towards the OSC. The same issues
were found when performing capacitance measurements of
bended devices. We believe that when we do continuous
current measurements at fixed gate-source and drain-source
voltages, a stable EDL is formed. In these conditions, applying a
strain causes a small change in the EDL, which is translated
into a change in the measured current. However, when we
measure the transfer characteristics, the EDL is continuously
changing as a result of the different applied gate voltages, and
the small changes occurring at the EDL are no easily detected.
Further studies should be conducted for gaining further
insights into the mechanisms involved.

This work shows that the application of strain has an
influence on the electrical properties of EGOFETs, which
should be kept in mind particularly when these devices are
applied in flexible sensors. On the other hand, this work also
points out that highly strain sensitive devices could be poten-
tially fabricated using EGOFETs based on solid electrolytes.

4. Conclusion

In conclusion, we have studied the electrical performances of
two small molecule OSCs, namely diF-TES-ADT and CzO-BTBT-
OC; blended with polystyrene as active materials in EGOFETS.
Thin films have been prepared by solution shearing (i.e., BAMS)
giving homogeneous films with high crystallinity. Both materi-
als exhibit a high EGOFET performance, although the films
based on diF-TES-ADT show a higher stability under continu-
ous water operation.

Following, the electrical response of the EGOFETs were
studied under the application of tensile and compressive strain.
The devices showed a source-drain current increase when com-
pressed and the opposite behavior when a tensile deformation
was applied. Remarkably, both EGOFETs exhibited a very high
gauge factor, especially when they are compressed. This has
been tentatively attributed to be partly due to changes occurring
at the electrical double layers. Overall, this work points out the
importance of assessing the device performance of EGOFETS
when they are mechanically deformed, which is particularly
relevant for the development of flexible sensors.
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