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Correlated Mobility Fluctuations and Contact
Effects in p-Type Organic Thin-Film Transistors

G. Giusi, O. Giordano, G. Scandurra, S. Calvi, G. Fortunato, M. Rapisarda, L. Mariucci, and C. Ciofi

Abstract— Low-frequency noise (LFN) has been used in order
to gain insight into the physical properties of the materials
involved in organic thin-film transistors (OTFTs) fabrication,
often with contradictory results. Besides the physical origin of
noise, contact effects on noise have been a source of concern
and discussion. In this paper, we report on accurate LFN
measurements in p-type staggered top-gate OTFTs over four
decades of channel current, from the subthreshold to the strong
accumulation region. The measured spectra follow a clear
1/ f behavior attributed to the trapping/detrapping of channel
charge carriers into interface and oxide defects, while the
influence of noise sources at contacts is found to be negligible.
However, contacts affect the measured noise by a nonnegligible
differential resistance. Noise data are interpreted in the context
of a multitrap correlated mobility fluctuations (CMFs) model,
showing that noise is dominated by acceptor-like traps. Despite
the low mobility (μeff ∼ 2 cm2/V/s), the large scattering para-
meter (α ∼ 107 Vs/C) produces an increase of the noise at the
higher currents due to CMFs. The product αμeff ≈ 2·107 cm2/C,
which measures the strength of CMFs, is similar to what was
reported for a-Si:H and much higher with respect to crystalline
silicon MOSFETs revealing a strong correlation between CMFs
and the state of disorder of the active layer.

Index Terms— Low-frequency noise (LFN), LFN mea-
surements (LFNMs), organic thin-film transistor (OTFT),
OTFT contacts.

I. INTRODUCTION

ORGANIC thin-film transistors (OTFTs) are finding more
and more space in the electronics market thanks to their

applications in flexible, large-area, and disposable electronic
devices [1]. Notwithstanding the considerable technological
advances in this field, there is still much debate on the detailed
conduction mechanism in these devices. Low-frequency noise
measurements (LFNMs), coupled to more conventional inves-
tigation techniques, can possibly result in a significant con-
tribution toward a better understanding of the charge carrier
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transport within these devices. LFNMs have been an invaluable
tool in the characterization of MOSFETs based on crystalline
silicon (c-Si), and have indeed been used quite extensively
to understand the material properties (in particular, the defect
density) and channel transport mechanisms [2]. Because of this
success, low-frequency noise (LFN) models and measurement
techniques developed for c-Si MOSFETs have been used, over
the last decade, to interpret the measured noise in OTFTs.
In all cases, it has been found a higher level of 1/ f noise
with respect to c-Si MOSFETs [3]–[16]. This result has
been interpreted as a higher defect density of OTFTs with
respect to c-Si MOSFETs, due to the disordered structure
of OTFTs. There have been many efforts to understand the
origins of 1/ f noise in OTFTs and to establish causative
relationships between 1/ f behavior and device structural and
material characteristics. In most cases, the measured data fit
within the Hooge mobility fluctuation (MF) model [6]–[8],
while, in other cases, the number fluctuation (NF) [9]–[11]
has been used to interpret the measured noise. In the first case,
the noise is (assumed to be) generated in the semiconductor,
and is the result of the variability of the scattering cross
section, which causes a statistical fluctuation in the mobility
and, as a consequence, in the channel current. In the second
case, the noise is (assumed to be) due to the statistical
fluctuation of the number of charged carriers due to their
trapping/detrapping into interface and oxide defects. However,
often, the reported analysis suffered from the fact that the
explored bias range was quite limited, seldom extending above
two decades. This limitation could be one of the causes of
such different interpretations. In [16], we investigated the
noise properties of p-channel staggered top-gate OTFTs over
four decades of drain current, from the subthreshold to the
strong accumulation region. Thanks to a very high sensitivity
measurement system (reported in this paper in Section II)
and to the large explorer bias range, we found that the
measured data can be interpreted in a broader noise context,
where both NF and correlated MFs (CMFs) are considered
(Section V). It should be pointed out that, in OTFTs, the
LFN analysis is complicated by the nonnegligible influence
of the contacts. It has been reported, in fact, that the contacts
are responsible for additional fluctuations, which, in some
cases and particularly for short channel devices, completely
dominate the overall LFN at strong current intensity [6], [7],
[13], [14]. In [16], we limited our attention to long channel
devices (L = 100 μm) where we found, by a simplified
analysis, that contact effects are negligible. In this paper,
we devote large space to the investigation of the influence
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Fig. 1. (a) Device structure (not to scale) of the investigated OTFTs.
(b) Typical current–voltage characteristic in OTFTs with W = 70 μm and
for different gate length (L) in linear regime (VDS = −1 V).

of contacts on the measured noise (Section IV), extending
the analysis to shorter channel devices (down to 10 μm).
We found that, even in the shortest channel devices, the noise
generated at the contacts is indeed negligible with respect to
the intrinsic channel noise, while the effect of the differential
contact resistance is relevant in the shorter channels.

II. DEVICE STRUCTURE AND MEASUREMENT SETUP

OTFTs, with staggered top-gate configuration [Fig. 1(a)],
were fabricated on flexible (125-μm thick) polyethylene-
naphtalate (PEN, DuPont Teijin Teonex Q65HA) by using
solution processed semiconductor and dielectric. The source
and drain electrode metals were deposited by thermal
evaporation of 25 nm of gold and defined by lift-off
process. This process allows to obtain a lower contamination
of the electrode surface. Prior to the deposition of a
semiconductor layer, the source and drain contacts were
pretreated by a self-assembled monolayer of 2,3,4,5,6-
pentafluorobenzenethiol to optimize hole injection in the
Highest Occupied Molecular Orbital level of organic
semiconductor [17]. Organic semiconductor (OSC, SmartKem
p-FLEX, 20-nm thick [18]) and amorphous fluoropolymer
gate dielectric [poly(perfluorobutenylvinylether, Cytop)
550-nm thick, relative dielectric constant ∼2.1] were
sequentially deposited via spin coating in air. After
deposition, the semiconductor and dielectric layers were
annealed at 100 °C on hot plate in air. Finally, Al gate
electrodes (50-nm thick) were evaporated and defined by
photolithography. It can be noted that OTFTs with a staggered
structure usually show a lower contact resistance compared
with coplanar devices [19], [20]. Indeed, it has been shown
that in staggered devices, the carrier injection occurs, at
low drain voltage, in the area where gate electrode overlaps
the source and drain contacts, resulting in a low parasitic
contact resistance. Investigated devices have a gate width
W = 70 μm and gate length L ranging from 10 to 100 μm.

The experimental setup shown in Fig. 2 allows both dc and
noise characterization [21]–[23]. Terminal bias is provided
by the semiconductor parameter analyzer HP4155B. During
dc operation, the switch S connects the source terminal to
the HP4155B, while during noise measurement, the source is

Fig. 2. Experimental setup for dc and noise characterization of OTFTs.

connected to the input of a transimpedance low-noise ampli-
fier (LNA) that has been designed and built for this specific
application. The LNA provides: 1) the 0 V bias to the source;
2) the conversion of channel current fluctuations into voltage
fluctuations; and 3) sufficiently high signal-to-noise ratio for
the successive elaboration based on the standard periodogram
Discrete Fourier Transform analysis. The spectrum analyzer is
composed of a PC equipped with a dynamic signal analyzer
board (NI 4462). DC and noise measurement sequences are
fully automated by the system software running on the PC. The
configuration reported in Fig. 2 is properly suited for organic
devices where large biases are commonly necessary. In fact,
since the common mode voltage at the input of the LNA is
0 V independently on the bias, relative large biases can be
applied to the device avoiding LNA saturation.

III. BASIC DC AND NOISE MEASUREMENTS

Fig. 1(b) shows the typical scaled drain current (ID) versus
gate voltage (VG) with VDS = −1 V in OTFTs for different
values of L measured during noise measurement with a delay
time of 30 s. We found that VDS = −1 V is sufficiently
small to consider even the shorter devices (L = 10 μm) in
linear regime in all the bias range, from the subthreshold
to the accumulation region. In order to address the
device-to-device variability, we aligned the measured
I–V curves in a bias point VG = V0, in the subthreshold
region, where ID · L = 10 nA · μm. Fig. 1(b) shows that
scaling the drain current by L is not sufficient to obtain the
same current in devices with different values of L, especially
in the accumulation region. As we will see in Section IV, this
is the result of a series resistance. The measured mobility in
devices with L = 100 μm (which are nearly free of contact
effects [16]) is about 2 cm2/V/s.

Noise measurements [16] show a clear 1/ f γ, γ ≈ 1, behav-
ior observed in all the investigated measurement bias ranges.
Since we obtain purely flicker noise, we can conclude that
the noise is generated by a continuous distribution of defects.
This is different from what is sometimes reported in the
literature. Other works have, in fact, reported deviations from
the pure 1/ f spectrum that have been attributed to generation-
recombination noise caused by traps at the grain boundaries of
the active layer [11], [12]. Normally, noise data are reported
as the normalized drain noise SID/I 2

D versus ID , where SID is
the power spectral density (PSD) of drain current fluctuations.



GIUSI et al.: CMFs AND CONTACT EFFECTS IN p-TYPE OTFTs 1241

Fig. 3. Normalized device current PSD evaluated at f = 1 Hz as a function
of the drain current (−ID) for different channel lengths (L).

Fig. 4. (a) OTFT structure, including symmetrical contacts. (b)–(d) Equiva-
lent noise models.

As the noise scales with the gate area, Fig. 3 shows SID/I 2
D L

versus ID (at f = 1 Hz) in OTFTs with different values of L.
It is apparent that the gate area scaling is not sufficient to
get the same noise with different values of L. This result
may be due to two reasons: 1) contact effects can play a
significant role and 2) SID/I 2

D L may not be solely a function
of ID , depending on noise mechanisms. As we shall discuss
in Sections IV and V, in the investigated devices, the noise
contribution from contacts can be considered negligible in all
cases.

Contacts, however, have an effect on the measurements
because of their nonnegligible differential resistance. The
measured noise can be interpreted as caused by defects at the
semiconductor–oxide interface and in the oxide, which cause
fluctuations in the number of charge carriers and correlated
fluctuations of the scattering cross section. In this CMF con-
text, SID/I 2

D L is a function of ID/gm and not of ID alone.

IV. CONTACT EFFECTS ON NOISE

It has been reported that the junctions between the organic
semiconductor and source/drain contacts [Fig. 4(a)] can be
preferential defect sites that generate additional fluctuations.
Moreover, the differential contact resistance also affects the
measured noise [6], [7], [13], [14]. Therefore, before process-
ing noise data to extract defect parameters, it is necessary
to estimate the influence of contacts on the measured noise.
Fig. 4(b) shows the equivalent noise model of the OTFT.

The intrinsic transistor is schematized with the channel
differential resistance RCH and a current noise generator
In,CH responsible of the intrinsic fluctuations originated in
the channel. Source and drain contacts are schematized with
two physical current noise generators, including the differ-
ential resistances and current noise generators responsible
of fluctuations originated in the contact regions. Since the
intrinsic source (S′) is not grounded, the current noise gen-
erator gm,CHv′

S must be, in principle, considered. The intrin-
sic transconductance gm,CH(=dID/dVGS′) is different from
the measured transconductance gm(=dID/dVGS) as gm,CH =
gm/(1−gm RC,S). However, due to the low mobility, we found
that gm RC,S � 1, so that gm,CH ≈ gm . It can be simply
demonstrated that the effect of the current noise generator
gm,CHvS can be resumed as an effective increase of the source
resistance RC,S(1 + gm RCH), as shown in Fig. 4(c). However,
due to the low mobility, gm RCH � 1, so that, from a practical
point-of-view, the effect of gm,CHv′

S is not relevant. The two
contacts can then be schematized as a single current noise
generator, as shown in Fig. 4(d), where RC is the total contact
resistance. The measured drain current fluctuations are

In,D = In,CH
RCH

RT
+ In,C

RC

RT
(1)

where RT = RCH + RC is the total differential device
resistance. The measured noise (A2/Hz) is then

SID = SI,CH
R2

CH

R2
T

+ SI,C
R2

C

R2
T

(2)

where SI,CH is the current PSD associated with In,CH and
SI,C is the current PSD associated with In,C . Since we are
interested in the intrinsic noise component SI,CH, we have to
evaluate the impact of the differential contact resistance (RC)
and of the contact noise (SI,C ).

A. Differential Contact Resistance

The total differential device resistance is a function of
the bias point and can be calculated from I–V curves as
RT = (∂iD/∂vDS|VGS,VDS)

−1 where VGS and VDS are the
voltages applied at the gate and drain terminals with respect
to the source, respectively. In the linear region RT (VGS) ≈
VDS/ID , RT , RCH, and RC are independent of VDS and are
dependent on VGS only. In particular, RC does not depend on
the channel length L. In this paper, all noise measurements
have been done with VDS = −1 V, which is sufficiently
small to consider the investigated devices with L ≥ 10 μm
in the linear region. Since RCH ∝ 1/ID ∝ L, while RC is
expected to be independent on L, the contact resistance can
be extracted by the linear extrapolation of RT measured in
devices with different values of L at the same gate voltage
overdrive. Following this shrewdness, we can compare RT

in different devices at the same gate overdrive condition.
Fig. 5 (top) shows the linear fit of the curve RT (L) in a bias
point in the strong accumulation region (VGS–V0 = −60 V)
with L ranging from 10 to 100 μm.

The linear behavior has been observed in all bias points,
from the subthreshold to the strong accumulation region.
Let us notice that the measured linear dependence of
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Fig. 5. Top: linear fit of the curve RT (L) in order to extract RC .
Bottom: contact noise extrapolation from total resistance noise as a
function of L .

Fig. 6. Top: linear fit of the curve RT /L(1/L) in order to extract RC .
Bottom: contact noise extrapolation from total resistance noise as a
function of L .

Fig. 7. Symbols: total resistance as a function of gate voltage overdrive
for different samples with the same nominal channel length (L). Solid line:
contact resistance (RC ) calculated by linear extrapolation [Fig. 6 (top)].

RT on L indicates that the alignment process has been
successful. However, due to the dispersion in the measured
data, a more robust procedure to extract RC is the linear
fit of RT /L versus 1/L [15], as shown in Fig. 6 (top). The
clear positive slope of the curve RT /L(1/L) confirms that a
nonnegligible differential contact resistance is present in the
investigated devices. In particular, in the considered bias point
(VGS–V0 = −60 V), we found RC∼200 k�. Fig. 7 shows
the total resistance and the extrapolated contact resistance
as a function of the gate overdrive (VGS–V0). The contact
resistance reduces with the gate overdrive from ∼107 � in
the subthreshold region to ∼105 � in accumulation. A similar
behavior and order of magnitude for RC have been already
reported in [15]. As evident from Fig. 7, the total resistance

in the shorter channel devices is significantly affected by RC ,
especially in the strong accumulation region, while RC is
almost negligible in the subthreshold region. However, in
longer channel devices, for instance L = 100 μm, the
contribution coming from RC can be, to a first approximation,
neglected, since RT � RC .

B. Contact Noise

In order to estimate the impact of the contact noise SI,C ,
(2) can be written as

SRT = SRCH + SRC

SRT = SID

I 2
D

R2
T SRCH = SI,CH

I 2
D

R2
CH SRC = SI,C

I 2
D

R2
C (3)

where SRT, SRCH, and SRC are the PSD (�2/Hz) related
to RT , RCH, and RC fluctuations, respectively. As in the
case of c-Si MOSFETs, it is reasonable to assume that the
intrinsic equivalent gate voltage noise (SVG,CH) is averaged
as the gate area increases, that is SVG,CH ∝ 1/(WL). Since
SR,CH = SVG,CH R2

CH/(ID /gm)2, it follows that SR,CH ∝ L.
The physical origin of the contact noise (SRC) is an argument
still not clear. If SRC was only due to the dc resistance of the
path that the carriers have to travel to reach the contact, as
in the case of c-Si MOSFETs, SRC would be thermal noise
(except at very low frequencies) and would not be measurable
because the observed noise is flicker. If a significant SRC
contribution is present, it has the same frequency dependence
of SRCH, that is 1/ f . The physical origin of this 1/ f noise
could be due to the defects in the organic semiconductor
away from the channel and close to the contacts. Drain
current fluctuations could be, therefore, due to individual trap-
ping/detrapping Random Telegraph Noise processes leading
to an overall SIC ∝I 2

D . Since RC is independent of L, from
(3), also the flicker component of SRC is independent of
L, that is constant. Since SR,CH ∝ L and SRC is constant,
SRC can be extrapolated by the linear fit of the curve SRT
versus L [14]. Fig. 5 (bottom) shows the measured SRT as a
function of L in a bias point in the strong accumulation region
(VGS–V0 = −60 V) with L ranging from 10 to 100 μm.
Notwithstanding the large data dispersion, it is possible to
recognize the expected linear dependence of SRT on L.
However, due to the large data dispersion, a more robust pro-
cedure to extrapolate SRC is the liner fit SRT/L versus 1/L [14].
Fig. 6 (bottom) shows that the slope of SRT/L versus 1/L is
almost zero meaning that SRC appears to be negligible with
respect to SRCH (SRC � SRCH), so that SRT ∝ L. Fig. 8 shows
SRT/L in all investigated devices as a function of the gate
overdrive. The noise SRT scales well with L, except for a
nonnegligible data dispersion, confirming that SRC � SRCH
in the whole bias range. In other works, significant effects
of SRC have been reported in both staggered [13] and copla-
nar [14] OTFTs, possibly resulting in a nonnegligible defect
density in the contact region due to different materials and/or
processes.

V. CONTACT-FREE NOISE MEASUREMENTS

In this section, we will analyze contact-free noise data as
a function of the bias point in order to get understanding on
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Fig. 8. Scaled total device resistance PSD as a function of gate voltage
overdrive for different samples with different values of L .

Fig. 9. Normalized channel drain current PSD evaluated at f = 1 Hz as a
function of the drain current (−ID) in four samples with L = 100 μm.

the physical origin of noise. Most of results have been already
discussed in [16] and reported here for completeness, except
for the fact that, here, the investigation is extended to a short
channel device considering contact effects. From the analysis
developed in Section IV, it is apparent that, in all the explored
bias range from the subthreshold to the strong accumulation
regime, the contact noise SRC can be neglected, while it is
necessary to consider the contact resistance RC , especially in
the shorter channel devices. Once that SID and ID have been
measured, and RC extrapolated as discussed in Section IV, the
intrinsic normalized drain current PSD can be evaluated from
(2) and (3)

SI,CH

I 2
D

≈ SI

I 2
D

(
RT

RT − RC

)2

. (4)

As already stated in Section I, the measured noise in OTFTs
has been attributed to Hooge MFs in some cases, while it
has been attributed to carrier NFs in some other cases. If the
noise is dominated by MFs, then SICH/I 2

D ∝ 1/ID , while, if it
is dominated by NFs, then SVG,CH = SICH/g2

m is constant with
respect to the bias. Checking these dependencies is a common
method to discriminate the origin of noise. Fig. 9 shows the
normalized channel current PSD (SICH/I 2

D) over four decades
of drain current (from subthreshold to strong accumulation
region) in devices with L = 100 μm biased in liner regime.
Two different trends are observed in the subthreshold and
in the strong accumulation regimes, respectively. This is

somewhat different from other reports, where a monotonic
decrease of the normalized noise is observed [10], [13], [14].
We want to remark that the result found by other authors
can be affected by the limited explored bias range. In the
subthreshold region, the measured normalized noise is almost
proportional to 1/ID , suggesting that Hooge MFs could be at
the origin of the measured current fluctuations. However, in
the accumulation region, the noise changes behavior increasing
with −ID and showing a minimum around 10 nA. This
behavior is neither consistent with MFs nor with carrier NFs,
since in that case SICH/I 2

D ∝ (gm/ID)2 (that is the normalized
noise reduces as the drain current increases).

Besides classical MFs and NFs, noise in MOSFETs has also
been interpreted in a larger context by means of a correlated
NF–MF theory [24]. CMFs are different from Hooge MFs as
they are due to the statistical fluctuation of the scattering cross
section induced by the fluctuation of oxide charge which, in
turn, is due to trapping/detrapping of charged carriers. For
this reason, the MFs are correlated with NFs. In the case of a
pMOSFETs, the model is

SVG,CH = SVFB

[
1 ± αμeff Cox

(
− ID

gm

)]2

SVFB = kT q2

8W LC2
ox

NT (EF ) /λ

f
α = 1

μ2
eff

∣∣∣∣ ∂μeff

∂ Qox

∣∣∣∣ (5)

where SVG,CH is the PSD (V2/Hz) related to the equiv-
alent gate voltage fluctuations, SVFB is the flat-band gate
voltage PSD, μeff is the effective mobility in the active layer,
Qox is the oxide charge density, α is a scattering parameter,
k is the Boltzmann constant, T is the absolute temperature,
q is the elementary charge, Cox is the oxide capacitance,
NT (EF ) is the trap density corresponding to the oxide energy
level aligned with the Fermi level (EF ) in the active layer,
and λ is the tunneling parameter. The scattering parameter α
considers for oxide-induced MFs. In the CMF model, SVG,CH
is a quadratic function of the ratio ID/gm . In the case of donor
traps [sign + in (5)], SVG,CH increases with −ID /gm(>0, for
pFETs), while in the case of acceptor traps [sign − in (5)],
SVG,CH has a minimum, which is also a zero, with respect
to −ID/gm . However, a zero in the measured noise is not
possible from a physical point-of-view and it is necessary to
admit a distribution of more dominant trap species, each of
which is characterized by a couple of parameters NTi and αi .
In fact, if more trap species contribute to drain current fluc-
tuations, the total SVG,CH can be calculated as the sum of
the individual SVG,CHi, because trapping/detrapping processes
are uncorrelated. Since each SVG,CHi is a quadratic form, the
total SVG,CH is also a quadratic form. Fig. 10 shows the
extrapolated SVG,CH versus ID /gm in devices with different
values of L from 10 to 100 μm. In order to compare devices
with different values of L, since the noise is expected to scale
with gate area, the intrinsic gate voltage PSD is multiplied by
the nominal channel length L (SVG,CH · L).

Fig. 10 shows a second-order polynomial fit, which is
in good agreement with the measured data. The measured
data show a minimum, so that they can be interpreted in
a multitrap CMF context as discussed above. The presence
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Fig. 10. Symbols: SVG,CHL evaluated at f = 1 Hz as a function of −ID /gm
in OTFTs with different values of L . Solid line: quadratic fit according to the
CMF model (5).

of the minimum allows us to conclude that acceptor traps
contribute to SVG,CH in the subthreshold region, where SVG,CH
decreases. However, we cannot exclude the presence of donor
traps. In the strong accumulation region, it is possible to make

a linear fit of S1/2
VG,CH with respect to −ID/gm , meaning that,

in this region, the noise is mostly due to single dominant trap
species. Following this fitting procedure we obtained, from the
statistical analysis of the different devices, the averages values
of N ′

T = NT /λ = 3.2 ·1012 cm−2eV−1 and α = 1.6 ·107 Vs/C
[with the sign − in (5)]. The extracted trap density is in
line with [10] and [11], and it is much higher (assuming
the same λ) with respect to the conventional MOSFETs. The
sign − in (5) means that, as in the subthreshold region,
the noise in the strong accumulation region is dominated
by acceptor traps. The scattering parameter value is much
higher with respect to the case of (p- and n-type) MOSFETs
(∼107 versus 104 Vs/C). However, the strength of CMFs is
proportional to the value of the product αμeff . It can be noted
that similar αμeff − values found from the present analysis
(αμeff ∼ 3 · 107 cm2/C) have been reported for a-Si:H
TFTs [25] (αμeff = 2 · 107 cm2/C) and are much higher with
respect to the case of c-Si MOSFETs, although the mobility
in c-Si MOSFETs is much higher than in OTFTs. These
comparisons suggest a correlation between the state of order
of the active layer and the relevance of CMFs. Finally, it is
important to stress that the raise of noise in Fig. 9 is only due
to CMFs and not due to contact effects, as they have been
considered following the procedure in Section IV.

VI. CONCLUSION

In this paper, we have presented accurate LFNMs in stag-
gered top-gate OTFTs over four orders of drain current, from
the subthreshold to the strong accumulation region. Observed
LFN spectra are 1/ f in all the investigated bias and frequency
ranges. This is different to what sometimes reported by other
works where deviations from the pure 1/ f spectrum have been
observed. The measured noise is not affected by contact noise
(differently to what reported in other works), is affected by the
differential contact resistance, and is caused by acceptor-like
defects at the semiconductor–oxide interface and in the oxide,

which cause fluctuations in the number of charge carriers
and correlated fluctuations of the scattering cross section. The
extrapolated trap density and scattering parameter α are much
higher with respect to what measured in c-Si MOSFETs.
Despite the low mobility, the large α produces an increase of
the noise at the higher currents due to CMFs. The product
αμeff , which measure the strength of CMFs, is similar to
what reported for a-Si:H and much higher with respect to
c-Si MOSFETs, revealing a strong correlation between CMFs
and the state of disorder of the active layer.
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