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Abstract: Performance of high-k Double-Gate SOI MOSFETs is studied and compared to silicon 
dioxide based devices. This is achieved by computing variation of threshold voltage, swing 
subthreshold, leakage current and drain-induced barrier lowering (DIBL) with respect to different gate 
bias (VG) when gate length (LG) decreases. This comparison is pinpointed taking SiO2 and HfO2 as 
gate oxides. Furthermore, quantum effects on the performance of DG MOSFETs are discussed. It is 
observed that less EOT with high permittivity reduces the tunnel current and serves to maintain high 
drive current, when compared with device using SiO2 dielectric. Our results show that the 
characteristics of SOI Double Gate MOSFET with HfO2 are superior to that of a device with SiO2 
dielectric. Copyright © 2012 IFSA. 
 
Keywords: DG-MOSFET; Quantum effects; Nextnano3d; Modeling. 
 
 
 
1. Introduction 
 
Over the past years, silicon-based electronic technology has been improved through downscaling 
MOSFETs, resulting in higher device performance and density. However, it has been expected that 
this downscaling will reach its limits about the gate of 5 nm around the year 2020 or so. The 2006 
edition of the ITRS (International Technology Roadmap for Semiconductors) forecasts a minimum 
feature size of 18 nm-node, a physical gate length of 7 nm for the year 2018 [1]. According to ITRS, a 
very thin gate insulator with EOT (Equivalent Oxide Thickness) less than 1 nm is required for both 
high performance and low power consumption CMOS devices. The thinner oxide lets more current 
leak between the gate and the substrate, driving up power consumption and better on- and off-state 
control [2]. In order to obtain a very thin EOT, we need to use high-k gate insulator such as HfO2 
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which is the most promising candidate, since it possesses high dielectric constant and good thermal 
stability in contact with silicon [2, 3]. 
 
Another way to overcome short channel effects (SCE) is the use of multiple-gate structures on 
undoped SOI (Silicon On Insulator). One of these architectures is the Double Gate MOSFET (SOI 
DG-MOSFET) intended to control the channel very efficiently by applying a gate contact to both sides 
of the channel [4]. The intrinsic channel Double Gate MOSFET needs to rely solely on gate work 
function to achieve multiple threshold voltages on a chip due to the absence of body doping, which is 
efficient tool to adjust the threshold voltage in Double Gate MOSFET with doped channel [5, 6]. 
 
 From the very beginning of semiconductor technology, it was thought that numerical, physics-based 
analysis of devices could help a great deal in their understanding. Nowadays, simulation and modeling 
of semiconductor devices have become one of the most important development methodologies in 
industry and research alike [7]. In this work we use the nextnano code to simulate a DG-MOSFET 
with high-k gate dielectric. This simulation tool is based on the self-consistent solution of the 
Schrödinger, Poisson and current equations [8, 9]. The coupled Poisson-Schrödinger system is solved 
by an approximate quantum charge density, which is employed inside of Poisson’s equation in order to 
estimate the dependence of the density on the potential through Schrödinger’s equation. Using this 
estimator the coupling between both equations is much decreased and rapid convergence is achieved. 
The electronic structure is calculated within a single-band or multiband k .p envelope function 
approximation. The included model for the carrier transport is a Wentzel–Kramer–Brillouin (WKB)-
type approach also known as quantum-drift-diffusion (QDD) method, where the carriers are locally in 
equilibrium, charactized by a local Fermi level [10, 11]. 
 
The outline of the paper is as follows. Section II describes device structure. Section III presents some 
theoretical aspects. Section IV shows the simulation results using Quantum-drift-diffusion method. 
Using different gate oxide, the DIBL, subthreshold slope, and Ion current versus Ioff current under 
different EOT are presented and compared, also the gate direct tunneling current as function of the 
gate voltage are presented. Section V concludes the paper. 
 
 
2. Device Structure 
 
The structure of the proposed device is shown in Fig. 1.  
 
 

 
 

Fig. 1. Symmetrical DG-MOSFET considered in this work. 
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This symmetric structure is characterized by p-type doped Si channel of width 5 nm. This channel is 
embedded between two heavily n-doped source and drain regions of length 10 nm that are connected 
to source and drain contacts. The junctions are assumed to be abrupt. The doping concentration of 
channel and source/drain are 1016 cm-3, 1020 cm-3 respectively. The polysilicon gates with work 
function 4.1 eV are separated from the Si channel by an oxide layer and the power supply voltage VDD 
is 0.7 V. A channel length of 7 nm is chosen to study the performances of the device and kept constant 
for easy comparison. At this channel length limits, the susceptibility of the transistor to short channel 
effects (SCE) is monitored in several ways such as threshold voltage (VTH), leakage current (Ioff) and 
drain induced barrier lowering (DIBL). An even higher Ion current and decreased subthreshold slope 
can be obtained by the careful choice of a gate dielectric. In this way we take different oxide thickness 
(5 nm, 1.5 nm, 1 nm and 0.8 nm) with two Si channel width (5 nm and 3 nm) for both SiO2 and HfO2. 
 
 
3. Theoretical Aspects 
 
The model of carrier transport used in this paper is the quantum-drift-diffusion model as implemented 
in nextnano. This model uses the first moment of the Boltzmann equation to determine the current and 
the quantum mechanics to calculate the carrier density. 
The basic equations are as follows: 
The Poisson equation: 
 
  (1)
 
Here  denotes the electrostatic potential, q is the elementary charge, C is the net ionized dopant 
charge density,  is the static permittivity and n, p are electron and hole densities. 
 
The electron and hole densities are determined by the continuity equation: 
 
  (2)
 
  , (3)
 
where Jn and Jp are the electron and hole particle current densities. 
 
The current relations for electrons and holes: 
 
  (4)
 
  (5)
 
here μn, μp are the mobilities, and Dn;p are the diffusion constants. 
 
The charge density nc(x) for carriers of type c is calculated by assuming the carriers to be in a local 
equilibrium characterized by local quasi-Fermi levels )(xEFC  
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ic and Eic are respectively wave function and energy of eigenstate i that have been obtained from 
solving the multiband Schrodinger-Poisson equation [8]. 
 
The local quasi-Fermi levels EF,c(x) are determined by global current conservation 0 Cj , where the 
current Jc is assumed to be given by the semi-classical relation: 
 
  ,(x)Eμ(x)n(x)j(x) nF,  (7)
 
The EOT (Equivalent Oxide Thickness) used in this work is that obtained by classical Electrostatic 
theory in planar devices where [12]: 
 
 

, 18.0 khighkhigh
khigh

SiO TT
k

k
EOT 2




  (8)

 
The SiO2 and HfO2 permittivities (kSiO2, khigh-k) are 3.9 and 21.2 respectively, Thigh-k: high-k material 
thickness. 
 
Due to the increase of the gate dielectric thickness, the leakage current  by tunnel effect is then 
significantly reduced .Indeed, this one decrease exponentially with the gate dielectric thickness [13, 
14]. 
 
 

 
(9)

 
with: 
 
  A: constant; 
  m*: carriers effective mass; 
  q: electron charge; 
  ħ: Planck constant; 
  ФB : unevenness between the level of the Si conduction band and high k material; 
  : Loss of voltage through the dielectric. 
 
For long channel devices, the sub-threshold slope, which is the gate voltage excursion required to 
increase the drain current by one decade in the weak inversion regime, results from the voltage sharing 
between the gate dielectrics and the depletion region of the transistor. It is expressed as: 
 
 

 
(11)

 
where k is the Boltzmann constant, q the elementary charge, T the temperature,  and  the 
depletion and the gate oxide capacitances, respectively. 
 
While in bulk MOSFETs, the depletion capacitance is about one third of the gate capacitance, leading 
to typical sub-threshold values of 80mV/dec, the depletion charge in thin film devices is simply the 
product of the channel doping times the film thickness. This charge is thus independent from the gate 
voltage and, consequently, the depletion capacitance  is null, which gives an ideal sub-threshold 
swing of 60 mV/dec at room temperature [15-17]. 
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The use of a thin silicon active film allows a significant reduction of the capacitive coupling between 
the source/drain electrodes and the channel. Short channel effects are then mainly controlled by 
adjusting first the thickness of the silicon film, and second the gate dielectric thickness. That way, very 
good MOSFET electrostatic control (DIBL below 100mV/V and sub-threshold swing below 
80mV/dec) can be achieved when the ratio between the channel length and the film thickness ratio 
(Lch/TSi) is larger than 4. [18, 19]. 
 
Threshold voltage is reduced because of SCE and DIBL according to the following relation: 
 
 

 
(12)

 
where  is the long-channel threshold-voltage, is the short-channel threshold-voltage, α is a 
constant, epsilon  Si is the dielectric constant of silicon, epsilon ox is the dielectric constant of the gate 
oxide,  is the built-in voltage between source and drain, and  is the applied bias between them. 
Keeping all other parameters constant, threshold voltage is reduced by increasing the factor  
(electrostatic integrity) which is a function of channel and oxide thicknesses [20]. For a conventional 
MOSFET the EI relation is given by the voltage doping transformation model as: 
 
 

 , 
(13)

 
 increases if channel length Lel is decreased. In order to limit the increase in  , the thicknesses of 

oxide and depletion (in the numerator) have to be decreased. There is a limit to how small these 
thicknesses can be made. Now the  relation for a DGFET is given by: 
 
 

 , 
(14)

 
In other words, all the terms in the numerator are reduced by half, hence relaxing the need to reduce 
the thicknesses to a very small scale. This also means that for the same channel length, and oxide and 
channel thicknesses, EI of a DGFET is a fraction of that of a conventional MOSFET. 
 
 
4. Results 
 
Using the proposed model, the DIBL is calculated for VDS = 50 mV and plotted as a function of the 
oxide thickness (EOT) in Fig. 2. The evolution of the barrier for TSi varying between 5 nm and 3 nm 
illustrates clearly the dependence of the drain-induced barrier lowering (DIBL) on permittivity and Si 
channel width. The range of variation of the DIBL for SiO2 based device is from 0.02 eV for TSi = 5 nm 
to 0.063 eV for TSi=3 nm. The DIBL is decreased for HfO2 based device and varies from 0.015 eV for 
TSi=5nm and 0.023 eV for TSi=3 nm. From this figure it can be concluded that HfO2 has a great impact 
on the reduction of DIBL. 
 
Fig. 3 illustrates the effect of high permittivity on subthreshold slope. It is well known that a small 
subthreshold slope is highly desired since it improves the ratio between the on- and off-currents. It is 
clear from Fig. 3 that for SiO2 the subthreshold slope is degraded by almost 400 % when the oxide 
thickness is reduced from 0.8 nm to 5 nm for a channel width of 5 nm. While for HfO2 the 
subthreshold slope is less degraded (only 148 %) for the same channel width. The figure also show that 
reducing the channel width (TSi) to 3nm the same trends as already are observed for both SiO2 and 
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HfO2. The subthreshold slope takes a minimum value 90 mV/dec at EOT=1.5 nm. We can conclude 
that subthreshold characteristics of SOI DGMOSFET based HfO2 are clearly better than SiO2 based 
device, but remains far from ITRS recommendation as the subthreshold slope S should not be higher 
than 80 mV/dec. 
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Fig. 2. DIBL as a function of the oxide thickness EOT (nm). 
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Fig. 3. Subthreshold slope as a function of EOT. 
 
 
It is well-known that gate leakage current is negligible compared to on-state current of MOSFETs, 
however it dominates in stand-by mode. Following this statement we show in Fig. 4 and Fig. 5 the gate 
direct tunneling current as function of the gate voltage at VDS=VDD=0.7 V. The gate direct tunneling 
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current becomes increasingly important when reducing the physical oxide thickness Tox to 0.8 nm, and 
becomes much higher when replacing SiO2 with HfO2. For Tox varying between 5 nm and 0.8 nm, the 
gate current increases from 9·10-9 A/m to 0,14 A/m for SiO2 and from 10-7 A/m to 2 A/m for HfO2. In 

terms of equivalent oxide thickness we observe a slightly lower leakage current for HfO2 compared to 
SiO2. 

 
The influence of the silicon channel width (TSi) on the leakage current has been studied in order to 
investigate if it is possible to reduce the leakage current by adjusting the silicon channel width. It is 
well established that leakage current and short channel effects become more important when reducing 
the channel length. 
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Fig. 4. Gate current as function of gate voltage for SiO2. 
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Fig. 5. Gate current as function of gate voltage for HfO2 
 
 



Sensors & Transducers Journal, Vol. 14-1, Special Issue, March 2012, pp. 231-243 

 238

Fig. 6 and Fig. 7 show gate direct tunneling current as function of the gate voltage for TSi=3 nm and at 
VDS=VDD=0.7 V. The same trends are observed as stated obove for TSi= 5 nm. For a physical thickness 
Tox varying between 5 nm to 0.8 nm the gate direct tunneling current increases from 3.6·10-8 A/m to 
0,31 A/m for SiO2 and from 1.6·10-7 A/m to 2,4 A/m for HfO2. Taking into account that the EOT for 
HfO2 is 0.18 of its physical thickness, we can conclude that HfO2 is a best candidate for the reduction 
of the leakage current. 
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Fig. 6. Gate current as function of gate voltage for HfO2. 
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Fig. 7. Gate current as function of gate voltage for HfO2. 
 
 
Fig. 8 shows gate direct tunneling current as function of the gate voltage for VDS=VDD=0.7 V,  
VGS=0.7 V.The gate direct tunneling current takes a minmum value when the oxide thickness is 
reduced from 0.8 nm to 5 nm for both channel widths. 
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Fig. 8. Gate current as function of gate voltage for HfO2 and SiO2. 
 
 
The Ion current versus Ioff currrent for different EOT and for two channel width is represented in Fig. 9. 
The high permittivity increases Ion and decreases Ioff for various EOT, for HfO2 at EOT=0.8 nm, Ion 

current value tends towards 1002.02 A/m with Ioff currrent value equal to 0.15 A/m, besides the SiO2 
Ion current value which is equal to 717 A/m with Ioff currrent value equal to 35.208 A/m but when 
reducing the Si width channel to 3 nm, we obtained a little values for Ion current and Ioff currrent than  
5 nm width channel, in this case Ion current is much weak, which is cannot meet the ITRS predicted 
value.  
 
 

0,01 0,1 1 10 100

100

200

300

400

500

600

700

800

900

1000

1100

I o
n(A

/m
)

I
off

(A /m )

 S iO
2
 =5nm ,T

SI
=5nm

 H fO
2
=5nm ,T

SI
=5nm

 S iO
2
 =5nm ,T

SI
=3nm

 H fO
2
= 5nm ,T

SI
=3nm

 S iO
2
 =1.5nm ,T

SI
=5nm

 H fO
2
=1.5nm ,T

SI
=5nm

 S iO
2
 =1.5nm ,T

SI
=3nm

 H fO
2
=1.5nm ,T

SI
=3nm

 S iO
2
 =1nm ,T

SI
=5nm

 H fO
2
=1nm ,T

SI
=5nm

 S iO
2
 =1nm ,T

SI
=3nm

 H fO
2
=1nm ,T

SI
=3nm

 S iO
2
 =0.8nm ,T

SI
=5nm

 H fO
2
=0.8nm ,T

SI
=5nm

 S iO
2
 =0.8nm ,T

SI
=3nm

 H fO
2
=0.8nm ,T

SI
=3nm

 
 

Fig. 9. Ion as As a function of Ioff . 
 

 
The conduction band and electron density for SiO2 and HfO2 along the DG in the centre of the body 
(y=TSi/2) are plotted in Fig. 10, Fig. 11 for two different bias voltages .The conduction band edge at 
0.7 V gate voltage for both SiO2 and HfO2 is labelled with ‘cb’ and the quantum electron density with 
‘e q D’. The conduction band in the Si channel is lower than Fermi level .The Fermi level is almost flat 
equal to -0.35 eV for SiO2 and in the case of HfO2 is equal to -0.27 eV. 
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For different gate bias voltages as shown in the figures of electron density, the HfO2 electron density 
significantly differs from SiO2,thus it varies from 5.451·1018 cm-3 to 0.89·1018 cm-3 respectively at 
VGS=0.7 V and VGS=0 for SiO2 and from 25.41018 cm-3 to 0.1531018 cm-3 respectively at VGS=0.7 V 
and VGS=0 for HfO2. 
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Fig. 10. Conduction band and electron density of SiO2 along the y-axis. 
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Fig. 11. Conduction band and electron density of HfO2 along the y-axis. 
 
 
The electron density along the DG in the centre of the body (y=TSi/2) are plotted in Fig. 12, Fig. 13 for 
different EOT for both HfO2, SiO2. 
 
Electron density for SiO2, HfO2 as shown in Fig. 12, Fig. 13, these figures show a slice through the 
middle of the device (y=TSi/2=constant) under a drain bias of 50 mV. It can clearly see that the 
electron density has the highest values in the middle of the channel and not at the Si/SiO2 and Si/HfO2 
interfaces. The quantum mechanical density is practically zero at the Si/SiO2 and Si/HfO2 interfaces 
because due to the SiO2 and HfO2 barriers, the wavefunctions tends to zero at the Si/SiO2 and Si/HfO2 
interfaces. 
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Fig. 12. Electron density as function of y axis. 
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Fig. 13. Electron density as function of y axis with different EOT. 
 
 
For gate bias voltage equal to 0.7 V as shown in the figures of electron density, the HfO2 electron 
density significantly differs from SiO2 and takes its maximum when reducing TSi to 3 nm. Table 1 
confirms these results, the SiO2 electron density for various EOT varies from 6.741·1018 cm-3 to 
24.54·1018 cm-3 at TSi=5 nm and from 16.15·1018 cm-3 to 34.17·1018 cm-3 at TSi=3 nm; the HfO2 electron 
density for various EOT varies from 31.951018 cm-3 to 45.57 at TSi=5 nm and from 3 3.951018 cm-3 to 
80.4831018 cm-3 at TSi=3 nm for HfO2. 
 
 

Table. 1. Comparison between HfO2, SiO2 Electron density. 
 

EOT 
TSi=5 nm, SiO2 

Electron density 
(1*1018 cm-3) 

TSi=5 nm , HfO2 

Electron density 
(1*1018 cm-3) 

TSi=3 nm , SiO2 

Electron density 
(1*1018 cm-3) 

TSi=3 nm , HfO2 

Electron density 
(1*1018 cm-3) 

1.5 nm 6.74 31.95 16.15 33.95 
1 nm 19.8 36.35 22.17 42.36 
0.8 nm 24.54 45.57 34.17 80.48 
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5. Conclusions 
 
In order to improve subthreshold slope and to suppress drain-induced barrier lowering in SOI MOFET, 
double gate architecture and high-k dielectric are introduced in this paper. The simulations were 
conducted using the nextnano code which uses a quantum-drift-diffusion model for carrier transport 
taking into account quantum confinement effects. It s concluded that hafnium oxide is one of the best 
candidate to replace SiO2, due to its extremely high subthreshold slope. Also HfO2 is effective at 
reducing Ioff current and maximizing the ratio of Ion/ Ioff . 
 
 
Acknowledgements 
 
The authors would like to thank the support of the Tiziouzou University and also the anonymous 
reviewers for their critical comments 
 
 
References 
 
[1]. ITRS Roadmap, Semiconductor Industry Association, CA: San Jose, 2006. 
[2]. Jg. Fossum, Physical insights on double-gate MOSFETs, in Proc. of the Government Microcircuit 

Application Conf. (COMAC’ 2011), March 2001, pp. 322-325. 
[3]. T. Ernst, C. Tinella, C. Raynaud, S. Cristoloveanu , Fringing fields in sub-0.1 μm fully depleted SOI 

MOSFETs: optimization of the device architecture, Solid-State Electronics, Vol. 46, Issue 3, Mar. 2002, 
pp. 373-378. 

[4]. R. H. Yan, A. Ournard, and K. F. Lee, Scaling the Si MOSFET: from bulk to SOI to bulk, IEEE Trans. 
Electron Devices, Vol. 39, July 1992, pp. 1704-1710. 

[5]. G. Roy, A. R. Brown, F. Adamu-lema, S. Roy, and Asenov, Simulation study of individual and combined 
sources of intrinsic parameter fluctuations in conventional nano-Mosfet’s, IEEE Trans Electron Devices, 
Vol. 53, No. 12, 2006, pp. 3063-3070. 

[6]. M. Leong, H. S. P. Wong, E. Nowak, J. Nowak, J. Kedzierski, and E. C. Jones, High performance double-
gate device technology challenges and opportunities, in Proceedings of the International Symposium on 
Quality Electronique Design, 2002, pp. 492-495. 

[7]. A. Scholze, A. Shenk, and W. Fichtner, Single-Electron Device Simulation, IEEE Trans. Electron Devices, 
Vol. 47, No. 10, October 2000. 

[8]. S. Birner, T. Zibold, T. Andlauer, T. Kubis, M. Sabathil, A. Trellakis, and P. Vogl, Nextnano: General 
Purpose 3-D Simulations, IEEE Transactions on Electron Devices, Vol. 54, No. 9, September 2007. 

[9]. A. Trellakis, T. Zibold, T. Andlauer, S. Birner, R. K. Smith, R. Morchl, and P. Vogl, The 3Dnanometer 
device project nextnano: concepts, methods, results, J. Comput, Electron, Vol. 5, No. 4, 2006, pp. 285-289. 

[10]. M. Sabatil, S. Hackenbuchner, J. A. Majewski, G. Zandler, and P. Vogl, Towards fully quantum 
mechanical 3D device simulations, J. Comput. Electron, Vol. 1, No. 1/2, 2002, pp. 81-85. 

[11]. S. Hackenbuchner, Electronnishe struktur von Halbleiter-Nanobauelementen im thermodynamischen 
Nichtgleichgewicht, in Selected Topics of Semiconductor Physics and Technology, Vol. 48, G. Abstreiter, 
M.-C. Amann, M. Stutzmann, and P. Vogl, Eds. Walter Schottkky Inst, TU Munich, 2002. 

[12]. J. P. Perdew, Y. Wang, Phys. Rev. B, 45, 1992, p. 13244. 
[13]. G. D. Wilk, R. M. Wallace, J. M. Anthony, J. Appl. Phys., 89, 2001, p. 5243. 
[14]. D. A. Buchanan, IBM J. Res. Dev., 43, 1999, p. 245. 
[15]. J. P. Colinge, Multiple-gate SOI MOSFETs, Solid State Electronics, Vol. 48, No. 6, June 2004,  

pp. 897–905. 
[16]. F. Balestra, S. Cristoloveanu, M. Benachir, J. Brini and T. Elewa, Double-gate silicon-oninsulator transistor 

with volume inversion: A new device with greatly enhanced performance, IEEE Electron Device Letters, 
Vol. 8, No. 9, September 1987, pp. 410–412. 

[17]. T. Poiroux, M. Vinet, O. Faynot, J. Widiez, J. Lolivier, B. Previtali, T. Ernst and S. Deleonibus, Multigate 
silicon MOSFETs for 45 nm node and beyond, Solid State Electronics, Vol. 50, No. 1, January 2006,  
pp. 18–23. 

[18]. E. J. Nowak, B. A. Rainey, D. M. Fried, J. Kedzierski, M. Ieong, W. Leipold, J. Wright, M. Breitwisch,  



Sensors & Transducers Journal, Vol. 14-1, Special Issue, March 2012, pp. 231-243 

 243

A functional FinFET-DGCMOS SRAM cell, Electron Devices Meeting, Digest. International, 2002, pp. 
411–414. 

[19]. S. Date, N. Shibata, S. Mutoh, J. Yamada, 1-V, 30-MHz Memory-Macrocell-Circuit Technology with a 
0.5-pm Multi-threshold CMOS, Digest of Technical Papers of the IEEE Symposium Low Power 
Electronics, Oct 1994, pp. 90–91. 

[20]. F. Balestra, S. Cristoloveanu, M. Benachir, J. Brini, and T. Elewa, \Double-gate silicon-on-insulator 
transistor with volume inversion: Anew device with greatly enhanced performance, IEEE Electron Device 
Letters, Vol. 8, No. 9, 1987, pp. 410-412. 

 

___________________ 
 
2012 Copyright ©, International Frequency Sensor Association (IFSA). All rights reserved. 
(http://www.sensorsportal.com) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

http://www.sensorsportal.com/HTML/For_advertisers.htm


Sensors & Transducers Journal

 
 

Guide for Contributors 
 

 
 
Aims and Scope 
 
Sensors & Transducers Journal (ISSN 1726-5479) provides an advanced forum for the science and technology 
of physical, chemical sensors and biosensors. It publishes state-of-the-art reviews, regular research and 
application specific papers, short notes, letters to Editor and sensors related books reviews as well as 
academic, practical and commercial information of interest to its readership. Because of it is a peer reviewed 
international journal, papers rapidly published in Sensors & Transducers Journal will receive a very high 
publicity. The journal is published monthly as twelve issues per year by International Frequency Sensor 
Association (IFSA). In additional, some special sponsored and conference issues published annually. Sensors & 
Transducers Journal is indexed and abstracted very quickly by Chemical Abstracts, IndexCopernicus Journals 
Master List, Open J-Gate, Google Scholar, etc. Since 2011 the journal is covered and indexed (including a 
Scopus, Embase, Engineering Village and Reaxys) in Elsevier products. 
 
 
Topics Covered 
 
Contributions are invited on all aspects of research, development and application of the science and technology 
of sensors, transducers and sensor instrumentations. Topics include, but are not restricted to: 
 

 Physical, chemical and biosensors; 
 Digital, frequency, period, duty-cycle, time interval, PWM, pulse number output sensors and 

transducers; 
 Theory, principles, effects, design, standardization and modeling; 
 Smart sensors and systems; 
 Sensor instrumentation; 
 Virtual instruments; 
 Sensors interfaces, buses and networks; 
 Signal processing; 
 Frequency (period, duty-cycle)-to-digital converters, ADC; 
 Technologies and materials; 
 Nanosensors; 
 Microsystems; 
 Applications. 

 
 
Submission of papers 
 
Articles should be written in English. Authors are invited to submit by e-mail editor@sensorsportal.com 8-14 
pages article (including abstract, illustrations (color or grayscale), photos and references) in both: MS Word 
(doc) and Acrobat (pdf) formats. Detailed preparation instructions, paper example and template of manuscript 
are available from the journal’s webpage: http://www.sensorsportal.com/HTML/DIGEST/Submition.htm Authors 
must follow the instructions strictly when submitting their manuscripts. 
 
 
Advertising Information 
 
Advertising orders and enquires may be sent to sales@sensorsportal.com Please download also our media kit: 
http://www.sensorsportal.com/DOWNLOADS/Media_Kit_2012.pdf 

http://www.sensorsportal.com/


http://www.sensorsportal.com/HTML/BOOKSTORE/Digital_Sensors.htm

