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Piezotronic Effect in Flexible Thin-film Based Devices
Xiaonan Wen, Wenzhuo Wu, Yong Ding, and Zhong Lin Wang*
Piezoelectric ceramics with large piezoelectric coefficients
such as Pb(ZrxTi1−x)O3 (PZT) have been conventionally utilized
for applications in electromechanical sensors, actuators and
energy harvesters.[1,2] PZT, however, is electrically-insulating
and hence less useful for building electronic devices. Recently,
Wurtzite-structured piezoelectric semiconductors such as ZnO,
GaN, InN and ZnS have attracted intensive attentions due to
their potentials in realizing novel applications by conjunction
of piezoelectric effect in electronic transport.[3–6] Piezoelectricpolarization-induced piezopotential in strained piezoelectric
semiconductors is capable of modulating carrier transport
across the barriers/junctions,[7] leading to a new mechanism
for regulating charge carrier transport in addition to the wellknown electrically-induced ‘field-effect’.[8] This modulating
effect on charge carrier transport due to coupling between
piezoelectricity and semiconducting property is known as
the piezotronic effect,[7–11] and has triggered numerous studies
ever since its discovery in 2006, unfolding its potentials in
enabling novel applications for sensors, flexible electronics,
optoelectronics, smart MEMS/NEMS and human–machine
interfacing.[12–18]
Currently, almost all of the demonstrated piezotronic devices
are based on one dimensional (1D) Wurtzite nanostructures,
mostly ZnO nanowires (NWs). Although 1D nanostructures
are promising building blocks for future electronics, technical
difficulties in implementing 1D nanostructures-based devices
hinder their immediate applications. Despite that numerous
techniques have been reported for bottom-up synthesis of 1D
semiconductor nanostructures, the lack of uniformity in assynthesized materials, in terms of dimensions, morphologies
and doping levels, leads to performance inconsistency from
device to device.[19–21] Moreover, the techniques currently available for positioning, aligning and integrating as-synthesized
1D nanostructures are either cumbersome or incompatible
with state-of-art microfabrication processes.[22,23] Specifically for
piezotronic applications, in addition to feasibly integrating 1D
nanostructures with microfabrication of device architectures
and peripheral circuits, determination and engineering control
of the polar c-axis orientation in as-synthesized nanomaterials,
which still remains elusive, is of pivotal importance for further
construction of integrated devices/systems. On the other hand,
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piezotronic effect is prospected to be a pervasive effect[7,24] and
it is hence not only natural but also beneficial to investigate and
utilize piezotronic effect in thin film based material systems,
potentially circumventing the limitations posed by 1D nanostructures and fully appreciating the state-of-art microfabrication technologies.
The success of semiconductor technology, which has led to
advancement of modern electronics and optoelectronics over
the past few decades,[25,26] is enabled by thin-film processing
that provides engineering control over material properties as
well as scalable integrated fabrication processes. Considering
the technological compatibility, piezoelectric semiconductor
thin films could be the excellent alternative to 1D counterpart
for realizing piezotronic applications. Various methods exist
for growing piezoelectric semiconductor thin films, such as
physical vapor deposition,[27,28] wet chemical deposition,[29,30]
radio frequency (RF) sputtering,[31,32] molecular beam epitaxy[33,34] and metalorganic chemical deposition.[35,36] For applications like electromechancial sensing and human-machineinterfacing, flexible polymer substrates and hence compatible
low-temperature growth of active materials are required, which
renders direct epitaxial growth of single-crystalline thin film
difficult. The presence of piezoelectricity does not necessarily
rely on single-crystallinity, but rather requires the alignment
of polar axis of the grains, which is also achievable in polycrystalline films deposited by non-epitaxial techniques due to
self-texturing phenomena and lack of center of symmetry in
the as-deposited textured structures.[37–39] Taking into account
of factors such as growth uniformity, reproducibility, process
compatibility and scalability, RF sputtering is the technique
of choice for our investigations on thin film based piezotronic
effect and related potential applications.
Here, we report the first study of piezotronic effect in RFsputtered semiconductor thin films. The structural properties
of engineered ZnO thin film in this work are characterized
before further integrating it into functional piezotronic devices.
Modulation of charge carrier transport via piezotronic effect
is successfully demonstrated in these thin film based devices,
and the underlying mechanism is also discussed. Moreover,
the tuning effect of strain-induced piezopotential on the UV
sensing capability of thin-film piezotronic device has been
investigated. This study shows the possibility of building thin
film based piezotronic devices for technological applications.
First, ZnO thin film with controllable property was grown
via RF sputtering on flexible PET substrates for structure analysis. Parameters such as chamber pressure, sputtering power,
mixing ratio of gases as well as sputtering temperature are
manipulated systematically to achieve optimized piezoelectric
characteristics and charge carrier density of the sputtered ZnO
thin film. Specifically, the chamber pressure and sputtering
power were set at 12 mTorr and 125 W respectively to achieve
a reasonable growth rate. The sample holder was heated up to
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Figure 1. Structure characterization of the polycrystalline ZnO thin film grown by RF sputtering onto PET substrates. (a) XRD diffraction spectrum
of the ZnO thin film. (b) Schematics on how to transfer the as-sputtered ZnO thin film from PET to silicon for TEM sample preparation. (c) TEM
characterization results. c1 shows the bright field and dark field cross-sectional TEM image of the thin film. (c2) shows the diffraction pattern of the
thin film. (c3) shows the HRTEM images of two different locations along the boundary. The corresponding diffraction patterns are shown in the insets.

100 °C during the growth process to improve crystallinity of
the as-sputtered film. Finally, the as-grown ZnO thin film was
treated with oxygen plasma before electrode fabrication for
improved electrical contacts. The dominant diffraction peak
in X-ray diffraction (XRD) result (Figure 1a) for the as-grown
film centers around 2θ = 34.3°, which corresponds to the (0002)
plane of Wurtzite ZnO. The other observable diffraction peak
within the range of (25°, 40°) is the (10 1̄ 1) peak arising from
non-equilibrium growth. This result indicates that <0001>,
corresponding to the c-axis of Wurtzite ZnO, is the preferred
growth direction and suggests that the as-grown film consists
of multiple mesoscopic columnar grains. As is schematically
shown in the inset of Figure 1a, alignment of the c-axes within
these columnar grains gives rise to macroscopically observed
piezoelectricity of the ZnO polycrystalline thin film. To obtain
further in-depth structural analysis, the ZnO thin film sputtered
on flexible substrates (PET in our case) was examined using
transmission electron microscopy (TEM). The incompatibility
of flexible substrates for cross-section TEM sample preparation
was overcome by introducing a transfer technique as described
in Figure 1(b). A sacrificial layer of photoresist (NR9) was spincoated onto the PET substrate before the subsequent growth of
ZnO thin film, with the sputtering parameters specified above.
A silicon substrate was attached to the as-grown ZnO film with
epoxy gel and the sample was then baked at 85 C° for an hour
to improve epoxy's resistance to solvents. Lastly, the sample
was put into acetone to dissolve the sacrificial layer and the
ZnO thin film was successfully transferred from PET substrate
to silicon substrate, which is compatible with TEM sample
preparation. The TEM characterization results are shown in
Figure 1(c). Bright field and dark field cross-sectional TEM
images of the transferred ZnO thin film are shown in Figure 1(c1),
confirming the columnar-grain structure of as-sputtered film.
Electron diffraction pattern is shown in Figure 1(c2) and the
arc-shaped diffraction spot of (0002) further proves the alignment of c-axes among the columnar grains of the as-grown
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ZnO thin film. The 24° spread angle of the spot relative to the
center of the pattern indicates that most grains have their c-axes
lie within the range of -12°∼12° relative to the normal direction
of the substrate. Figure 1(c3) and Figure 1(c4) present high resolution TEM (HRTEM) images at two different locations along
the boundary, clearly showing that the c-planes are generally
parallel to the boundary for both grains. In addition, from the
diffraction pattern in the two insets, it can be seen that while
their c-axes are aligned along the same direction, there is a 30°
in-plane rotation relative to each other. This implies that the assputtered film has no preferred crystal orientation in directions
perpendicular to the overall effective c-axis, which leads to the
cancellation of the overall piezoelectric effects perpendicular to
the c-axis. These results discussed above fully support the conclusion that the as-sputtered ZnO thin film on PET substrates
has columnar grains with preferred c-axis orientation and thus
is piezoelectric.
In order to conclude the polarity of the corresponding electric field, the polarity of the film needs to be determined. Here,
piezoelectric tests were performed for this purpose, by investigating the strain-induced electrical outputs of as-assembled
device, which has the metal-ZnO thin film-metal structure.
A layer of 5 nm chromium (Cr) was deposited onto PET first
by electron-beam evaporation to serve as the bottom electrode
and adhesion layer. Then part of the Cr layer was masked and
ZnO thin film was subsequently grown on selectively-exposed
region of the Cr layer by RF sputtering. Finally, a layer of 5 nm
Cr top electrode was deposited on ZnO thin film. The device
was then connected to a voltage pre-amplifier, firstly with
the top side of the device connected to the positive pole, as
sketched in Figure 2a. The linear actuator was programmed to
apply mechanical strains by periodically pushing, holding and
releasing the device while corresponding electrical outputs from
device were acquired. As can be seen from the typical voltage
signals generated by the device upon straining (Figure 2a),
when the device was pushed by the actuator, ZnO thin film
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Figure 2. Piezoelectric tests were performed to determine the c-axis orientation of the ZnO piezoelectric thin film. The color gradient at the bottom
represents the distribution of piezopotential. (a), (b) Test was performed on PET based samples with top electrode each connected to the positive pole
of voltage pre-amplifier in (a) and negative pole of voltage pre-amplifier in (b). The sequence of electric pulses indicates that c-axis of the as-grown
film is pointing up and away from the PET/ZnO interface. (c) Control test was performed by replacing the PET substrate with titanium foil and top
electrode connected to the negative pole of voltage pre-amplifier. The sequence of electric pulses indicates that c-axis of the as-grown film is pointing
down towards the Ti/ZnO interface, opposite to that grown on PET substrates.

was subject to compressive strain and a negative electric pulse
was recorded. After holding the sample for 1 s, the pressing
force was released and a positive electric pulse can be observed.
Since positive piezopotential occurs at the positive side of c-axis
when ZnO is under tensile strain and negative piezopotential
occurs at positive side of c-axis when ZnO is under compressive strain, the above observed results indicate that c-axis of the
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as-sputtered ZnO thin film grown on PET substrate is pointing
up and away from the PET/ZnO interface (Figure 2a). To verify
this, connection to the two poles of voltage-preamplifier was
switched and it can be seen from Figure 2b that a positive pulse
was generated upon pushing and a negative pulse was observed
upon releasing the sample, which is consistent with the above
conclusion. A control test was also performed by replacing the

© 2013 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

wileyonlinelibrary.com

3

www.advmat.de

COMMUNICATION

www.MaterialsViews.com

PET substrate with titanium foil while maintaining all other
parameters unchanged. By comparing the results obtained
from control group in Figure 2c with those in Figure 2b, it can
be concluded that as-sputtered ZnO thin film grown on titanium foil possesses the opposite c-axis polarity to that grown
on PET substrate, with its c-axis pointing down towards the Ti/
ZnO interface. This set of results implies that properties of the
substrates are crucial in dictating the piezoelectric polarity of
the RF-sputtered ZnO thin film, which can be explained from
two aspects: heat is generated and transferred to the substrate
during the sputtering process; positive charges are transferred
from positive argon ions in the chamber atmosphere to the
substrate through collision. Previous studies also suggested
that thermal conductivity and electric conductivity of the underneath substrate material can affect the piezoelectric polarity
of the as-grown film effectively.[40,41] For the case of PET substrates, although a grounding electrode is used, it cannot dissipate heat and transfer electric charges efficiently due to the fact
that the grounding electrode is only 5 nm thick and is isolated
both thermally and electrically from the metal sample holder
by the underneath 500-μm-thick PET substrate. Consequently,
during the initial stage of ZnO film growth, heat and positive
charges will accumulate on the substrate surface, both making
adsorption of oxygen atoms more energetically favorable than
that of zinc atoms. This initial stacking sequence dictates that
c-axis of the as-grown film is pointing up from the interface.
For the case of titanium foils, on the other hand, conductivities for heat and electricity are both much higher and the zinc
atom layer with higher surface energy will hence tend to be
adsorbed first while the oxygen atom layer with lower surface
energy will tend to terminate the growth, leading to the reverse
polarity orientation in which c-axis points down towards the
interface. However, polarity control of the as-sputtered piezoelectric film is complex and non-trivial in the sense that it’s
not only influenced by substrate properties but also sputtering
conditions and many other factors, which needs more in-depth
investigations.
Based on the above characterization results, the feasibility of
as-grown ZnO film for piezotronic applications has also been
investigated. ZnO piezoelectric thin film was directly grown
onto PET substrates with identical process parameters. A pair
of top electrodes was made subsequently by electron-beam
evaporation, each with size of 1mm2 in the shape of square
and separated from each other by 500 μm. In addition to piezotronic effect, several other conventionally well-known mechanisms may also contribute to the observed conductivity change
of the device. One is the geometrical effect which can be quantitatively expressed as R = ρl/A, and change in material dimensions will lead to resistance change. The other is the piezoresistive effect that arises from change of inter-atomic spacing due
to external strain, leading to change in bandgaps. It is worth
noting that these two effects are both ‘volume’ effects and
only depend on bulk properties of the semiconductor material
while piezotronic effect modulates the material conductivity by
affecting characteristics of metal-semiconductor interface.
In order to determine which mechanism dominates in the asfabricated ZnO thin film device, a pair of Ti/Au (5 nm/ 25 nm)
electrodes was deposited sequentially onto the first group of
ZnO thin films in order to form Ohmic contacts with ZnO.
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Due to the high carrier density near junction interface associated with Ohmic contact, the effect of piezopotential can be significantly mitigated,[42] while the contributions in conductivity
change due to geometrical and piezoresistive effects should
remain unaffected. I-V characteristics were subsequently
obtained when the device was subject to different strains and
the results shown in Figure 3a indicate that for strain up to
±0.48%, both geometrical and piezoresistive effects have little
influence on the device conductivity. The stress states introduced here in the film is different from the one used in the
piezoelectric test, but both stress states will lead to strains in
the overall effective polar direction of the ZnO thin film, which
is perpendicular to the substrate. Strain values are estimated
according to analytical solutions for elastic bending provided by
previous studies,[43] with tensile strain defined as positive and
compressive strain defined as negative. The strain values used
here are for longitudinal strains induced parallel to the substrate plane, which is for calibration purpose. The transverse
strains in the films, which are along the overall effective polar
direction of the ZnO thin film, can be estimated accordingly
(using properties of film such as Poisson’s ratio).
In the second group of devices, 30 nm Au was used instead
as the electrodes (namely source and drain electrodes) to form
Schottky contacts with ZnO, which was confirmed by the I-V
curves shown in Figure 3b. When a compressive strain was
applied, current flowing through the device increased; when a
tensile strain was applied, current flowing through the device
decreased. To explicitly demonstrate the “gating” effect of
external strain on modulating the charge carrier transport in
ZnO thin film piezotronic device, current values (I) in device
under various strains were monitored at fixed bias. I0 was the
current flowing through the device when no strain was applied.
As can be seen from the I/I0-strain curve in Figure 3c, the currents in the device corresponding to each strain applied were
similar when either the source or drain electrode was reversely
biased (red triangles for 10 V bias on source and green circles
for 10 V bias on drain). The slight difference observed might be
caused by unintentionally introduced variations in the Schottky
contacts at source and drain electrodes during fabrication.
The strain-induced change of Schottky barrier height (SBH)
is also calculated[24,44] and plotted in Figure 3c by utilizing the
thermionic emission-diffusion theory, presenting a change of
60 meV in SBH at both contacts when the change of applied
strain was 1%. The temporal-domain current response to
applied periodic strains is then shown in Figure 3d, demonstrating the feasibility of utilizing ZnO thin film piezotronic
devices as electromechanical sensors with decent reliability. To
further characterize uniformity and reliability of our devices’
operation, 100 of such devices are fabricated and their current values at 2 V bias and zero strain are collected. As summarized in Figure 3e (histogram in blue), 85% of the devices
have current values within the range of 2 ± 0.2 μA, with the
mean value of 2.065 μA and standard deviation of 0.172 μA.
It is worth noting that under 2 V bias, the current flowing
through our device is increased by ∼14 μA under a compressive
strain of -0.36% and decreased by ∼1.8 μA under a tensile strain
of 0.72%, both significantly larger than the standard deviation
observed. This suggests the good uniformity and reliable operation of our thin-film based piezotronic devices. Cyclic bending

© 2013 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

Adv. Mater. 2013,
DOI: 10.1002/adma.201300296

www.advmat.de
www.MaterialsViews.com

COMMUNICATION
Figure 3. (a) I-V curves under different strain values were obtained from a device with Ohmic contact electrodes, indicating that both geometrical and
piezoresistive effects have little influence on the device resistance for strains up to ±0.48%. The inset is a schematic of the device. (b) I-V curves under
different strains were obtained from a device with Schottky contact electrodes, demonstrating modulation of charge carrier transport via piezotronic
effect. (c) Calculated changes in current and SBHs explicitly demonstrate the “gating” effect of external strain on charge carrier transport in ZnO thin
film piezotronic device. (d) Temporal-domain current response to applied periodic strains presents the feasibility for electromechanical sensing applications with decent reliability. (e) Uniformity is demonstrated by collecting current values of 100 devices, shown in the blue histogram; fatigue behavior
is investigated with cyclic bending test, shown in the red curve.

test is also performed to investigate the fatigue behavior of our
devices. A relatively large compressive strain of -2.5% (corresponding to a bending radius of 1.5 cm) is periodically applied
onto the device to accelerate the aging process and the current
values under 2 V are recorded per 100 bending cycles. From
the results shown in Figure 3e (red curve), it can be seen that
the initial current value is 2.26 μA and then gradually drops to
1.31 μA after 1200 bending cycles. This level of current decrease
from fatigue is also much smaller than the variations induced
by piezotronic effect, indicating stability and reliability in operation of our devices even under cyclic bending with large magnitude of induced strain.
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The band diagrams of ZnO thin film piezotronic devices
are illustrated in Figure 4 to better demonstrate the underlying
working mechanism. Figure 4a shows the Schottky barriers
formed at both contacts with similar barrier heights. When
the device is connected to an external power source, the quasiFermi level of one electrode is raised (source side here), giving
rise to the band diagram shown in Figure 4b, which, however,
does not affect the barrier heights from the metal sides on both
electrodes. When a tensile strain is applied to the device, negative piezoelectric polarization charges are induced at the top
surface of ZnO film. These immobile ionic charges deplete free
electrons near the metal-semiconductor interface and therefore
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Figure 4. Band diagrams of ZnO thin film piezotronic devices, illustrating the underlying working mechanism. (a) Schottky barriers form at both contacts with similar barrier heights. (b) The quasi-Fermi level of one electrode is raised (source side here) when the device is connected to an external
power source. (c) When tensile strain is applied to the device, negative piezoelectric polarization charges are induced at the top surface of ZnO film,
depleting free electrons near the metal-semiconductor interface and increasing the SBHs at both contacts. (d) When compressive strain is applied to
the device, positive piezoelectric polarization charges are induced at the top surface of ZnO film, attracting free electrons towards the metal-semiconductor interface and decreasing the SBHs at both contacts.

increase the SBHs at both contacts, as shown in Figure 4c.
When a compressive strain is applied to the device, on the other
hand, positive piezoelectric polarization charges are induced
near the top surface of the ZnO film, attracting free electrons
towards the metal-semiconductor interface and therefore
decreasing the SBHs at both contacts, as shown in Figure 4d.
The conductivity of the entire thin film device is dictated by the
reversely biased contact and the effective conductivity of the
device is sensitive to the change in SBH at that specific contact.
Different from piezotronic devices based on 1D nanomaterials
in which metal-semiconductor contacts are formed at the two
opposite polar surfaces, both source and drain electrodes in
the ZnO thin film piezotronic devices are in contact with the
same surface of as-deposited ZnO film, and hence piezoelectric
polarization charges with same polarity will be induced at both
Schottky contacts when external strain is applied. This leads to
the observed I-V curves (Figure 3b) in which same tuning trend
of applied strain can be observed when either source or drain
side is reversely biased. As pointed out earlier, this helps circumvent the difficult and elusive predetermination of c-axis orientation for 1D nanostructures and brings significant simplification and convenience for further construction of integrated
devices/systems.
Finally, ZnO piezotronic thin film based UV sensor was
demonstrated and the feasibility of modulating its UV sensing
capability by externally applied strain has been investigated. A
365-nm UV lamp was used in the experiment. For each test,
UV light was turned on for 1 s and then switched off, while the
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temporal response of current from the device was monitored
under bias of 5 V. In Figure 5a, the black curve was recorded
when no strain was applied to the device, showing a sensitivity
(defined as the percentage increase of current values) of 25%
and a reset time of ∼880 s. When 0.24% tensile strain was
applied, an apparent enhancement of sensitivity was observed,
from 25% to 89.25% with a shorter reset time of 582 s, as
shown by the blue curve. When the applied tensile strain was
increased to 0.48% (the red curve), the UV sensitivity further
increased to as high as 112.5% with an even shorter reset time
of 337 s. The cases for device under compressive strains are
also obtained and plotted in Figure 5b for comparison. When
-0.24% compressive strain was applied, the device sensitivity
decreased from 25% to 13.21% (green line). As the applied
compressive strain was increased to -0.48%, as shown by the
orange curve, the sensitivity further decreased to 12.9%. The
corresponding reset time increased to over half an hour for
both cases. The tuning effect of strain on device's UV sensitivity is summarized in Figure 5c and a significant enhancement of sensitivity by applying tensile strain can be observed.
In addition to the direct contribution from photon-generated
excess carriers, ZnO has another important mechanism[45–47]
that contributes to its UV sensing capability. In dark environment, oxygen can be adsorbed onto ZnO surface through the
reaction [O2 + e− → O2−]. Since free electrons are consumed by
this adsorption, a depletion layer is consequently created that
decreases the conductivity near the film surface. Upon UV
illumination, excess electron-hole pairs will be generated and
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Figure 5. ZnO piezotronic thin film based UV sensor with tunable sensing capability. The color gradient at the bottom represents the strain induced
piezopotential. (a) Tensile strains are applied to the device which increases the UV sensitivity and decreases the reset time. (b) Compressive strains
are applied to the device which decreases the UV sensitivity and increases the reset time. (c) Sensitivity of the UV sensor under different strain values.
The insets explain the underlying mechanism of the strain tuning effect.

the generated holes can discharge the adsorbed oxygen ions,
leading to the increase of surface conductivity. Meanwhile,
with the accumulation of excess electrons, oxygen will be readsorbed and finally a new equilibrium is reached. When the
illumination is turned off, electrons and holes will start to
recombine with each other. This recombination process can,
however, be very slow due to the hole trapping effects at the
surface, mitigating the re-adsorption of oxygen, which explains
the long reset time normally observed in ZnO based UV sensors.[45] The above mechanism applies to the situation where
bare ZnO is exposed to UV light. For our device, in addition
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to the above processes, the Schottky barriers formed between
Au electrodes and ZnO also come into play by introducing a
strong local electric field across the interface. Immediately after
electron-hole pairs are generated upon UV illumination, they
will be effectively separated by this local electric field, which
reduces the recombination rate and increases the carrier lifetime and density. As a result, oxygen can be discharged and
desorbed at a faster rate. Meanwhile, the SBH is decreased
due to illumination so that more charge carriers can transport through the barrier region. These factors all lead to the
enhanced sensitivity observed for Schottky-contact based ZnO
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UV sensors.[48] When UV illumination is turned off, this local
electric field can quickly restore the carrier distribution to its
original status, overcoming the trapping effect, and hence lead
to a shorter reset time.[48]
When strain is introduced into the system, the induced
piezoelectric polarization charges can also effectively modulate
the above processes, as shown by the schematics and band diagrams in Figure 5c. When tensile strain is applied (region in
light yellow), negative polarization charges are induced at the
top surface, promoting the oxygen adsorption/re-adsorption
process, which contributes to the observed increased UV sensitivity and decreased reset time. Moreover, the induced negative
piezopotential will raise the SBHs on both electrodes, resulting
in further improvement to the UV sensing performance. On
the other hand, when compressive strain is applied (region
in light blue), the induced positive polarization charges at the
surface will partially deplete the free electrons in the surface
region, mitigating the oxygen adsorption/re-adsorption process, and hence decrease the UV sensitivity and increase the
reset time. The positive ionic polarization charges at the semiconductor-metal interface can also lower the SBHs and further
degrade the UV sensing performance.
In conclusion, flexible piezotronic device based on RF-sputtered piezoelectric semiconductor thin films has been investigated for the first time. The dominating role of piezotronic
effect over geometrical and piezoresistive effect in the as-fabricated devices has been confirmed and the modulation effect
of piezopotential on charge carrier transport under different
strains is subsequently studied. Moreover, we also demonstrate
that UV sensing capability of as-fabricated thin film based
piezotronic device can be tuned by piezopotential, showing significantly enhanced sensitivity and improved reset time under
tensile strain. It is prospected that piezoelectric semiconductor
thin films can be an excellent alternative to their 1D counterpart for realizing piezotronic applications due to the technological compatibility with state-of-art microfabrication technology.
Results demonstrated here broaden the scope of piezotronics
and extend its potential applications in fields of sensors, flexible
electronics, flexible optoelectronics, smart MEMS/NEMS and
human-machine interfacing.
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