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Abstract— LabVIEW is a software development platform that 

can be programmed with a graphical interface and so, 

measurement and instrumentation problems are used to deliver a 

solution. In the sensor applications, it is very important to 

calculate the main electronic parameters of the produced samples 

and it takes a lot of time to calculate these parameters and 

evaluate results. Therefore, LabVIEW based software system 

was developed to minimize the time spent. In this way, it was 

used to make the analysis as fast as possible. This study aimed to 

calculate quickly the obtained results from the measurement 

system. For this purpose, AuPd/n-GaAs Schottky Junction 

Structure (SJS) was produced by using RF and DC sputtering 

techniques to investigate on electronic parameters of SJS. The 

forward and reverse current-voltage (I-V) of SJS at ±3V were 

measured at room temperature (295 K). By using thermionic 

emission (TE) theory, Ohm’s law, Cheung and Cheung’s function 

and modified Norde’s function, the electronics parameters such 

as the series resistance (Rs), the shunt resistance (Rsh), the barrier 

height (ΦB0) and the ideality factor (n) were calculated and 

graphics, which were drawn according to these models, via the 

developed software platform. 

 
 

Index Terms—LabVIEW, Current-Voltage, Electronic 

Parameters, Schottky Junction Structures. 

 

I. INTRODUCTION 

 

ECENTLY, it has been focused seriously on 

semiconductor-based electronic circuit devices such as 

solar cells [1,2], light-emitting diodes [3], laser diodes [4], 

photodiodes [5], field-effect transistors [6], Schottky Junction 

Structures (SJSs) [7,8], etc. 

Schottky junction structures (SJSs), which work at low 
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forward voltages and have extremely fast switching capability, 

have attracted intense attention in the past few years owing to 

their potential application in electronics such as sensors, 

memory elements and rectifying devices [7,8]. In consequence 

of the potential barrier of SJSs, which is formed by tight 

contact with metal (M) and semiconductor (S), the rectifying 

devices are formed. Many researchers are interested in 

improving an electronic and optoelectronic performance of 

SJSs as inserting interfacial layer. Many parameters such as 

surface preparation process, barrier height, interfacial 

homogeneity, density of interfacial and dislocations, 

impurities, applied voltage and series resistance (Rs) are 

important in rectifying devices [9,10]. For calculating the 

main electronic properties from I-V measurement there are 

many techniques such as the thermionic emission (TE) theory, 

the Ohm’s law, the Cheung and Cheung’s function and the 

modified Norde’s functions [11-14]. 

Virtual Instruments (VIs) in LabVIEW is used to build a 

Graphical User Interface (GUI) as the time-saving [15,16]. At 

the same time, it is very useful in terms of accuracy and 

reliability of the results. It has replaced the conventional 

programming languages, and also it comes with an effective 

user interface. In this way, LabVIEW is used many industries 

such as automotive, semiconductor, energy, aerospace, etc. 

[17]. Several researchers have used different ways to analyze 

the output characteristics of SJSs, using the MATLAB 

[18,19]. 

In light of these information, Au-Pd/n-GaAs SJS was 

produced by using DC and RF sputter. LabVIEW based 

program was developed to calculate these parameters and 

evaluate the results from I-V measurement. Then, the main 

electronic parameters of SJS were calculated and the obtained 

results were evaluated. Finally, it was found that the main 

electronic parameters of SJS were compatible with literature 

and the program was seen to work properly and reliably. 

II. EXPERIMENTAL PROCEDURE 

A. Measurement System 

Au-Pd/n-GaAs SJS produced using RF and DC sputtering 

techniques, current-voltage (I-V) were measured in the 

measurement system for the characterized sensor applications 

under various conditions (Fig. 1). This system is also used for 

gas sensing measurements. It consists of Wayne Kerr 6500B, 
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Keithley 2400, LakeShore 325, Alicat MFC, Scientech 

SF300A and vacuum chamber. Current-voltage (I-V), 

capacitance-time (C-t), capacitance-voltage (C-V), current-

time (I-t), etc. are measured depending on time, temperature, 

light and gas concentration. 

B. LabVIEW based software system 

LabVIEW is system engineering software that is used in 

applications that require testing, measurement and control. In 

spite of text-based programming, LabVIEW uses dataflow 

programming. Additionally, instead of writing line-by-line 

code in conventional programming such as C, C++, python, 

etc., it uses graphical icons. In this way, a user interface is 

created with tools and objects. The user interface is known as 

the front panel. To control front panel objects, you add code 

using the graphical objects of the functions. The block 

diagram contains this code. There is a dataflow of the 

application, here. LabVIEW programs are also called VIs, 

because it simulates physical instruments such as oscilloscope 

and multimeter using the graphical objects in the front panel 

interface. Each VI uses functions that process the input from 

the user interface or other sources, and display it, or move it to 

other files or other computers [20]. 

 

 
Fig.1. Measurement system for the characterized sensor applications under various conditions. 

 

C. Mathematical Background 

The TE theory, the Ohm’s law, the Cheung and Cheung’s 

function and the modified Norde’s function are used in 

literature for calculating the main electronics parameters such 

as the shunt resistance (Rsh), the series resistance (Rs), the 

barrier height (ΦB0) and the ideality factor (n). The purpose of 

these models is to obtain valid and reliable results and also to 

compare the results with each other. According to the TE 

model, its parametric equations (1-4) are used. 
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Here, the parameters denoted by Io, n, q, V, IRs, k, T, ΦB0, A 

and A* can be expressed as the saturation current, the ideality 

factor, the charge of electron, the applied bias voltage on the 

structure, the voltage drop on the series resistance (Rs), the 

Boltzmann’s constant, the temperature, the zero-bias barrier 

height, the rectifier contact area and the effective Richardson 

constant, respectively. 

 

For Ohm’s law, Eq. 5 is used to calculate Rs (at maximum 

V) and Rsh (at minimum V) from the I-V measurement, 

respectively. 

 

i

i
i

dI

dV
R   (5) 

The other method to calculate the Rs values of SJS is the 

Cheung and Cheung’s function which has been acquired from 

the forward-bias of I-V measurement. The following equations 

are referred to as the Cheng and Cheng’s functions in the 

literature. 
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The modified Norde’s function is another method to 

determine ΦB0 and Rs values of the SJS. 
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where is greater than n values. F(V)-V graphs have 

minimum points of Vmin and Imin values which use calculating 

ΦB0 and Rs values from Eq. (8a) and (8b). 
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III. RESULTS AND DISCUSSION 

The electrical characteristics of the prepared AuPd / n-GaAs 

MS type SJS under dark conditions were measured by the use 

of a Keithley 2400 Sourcemeter at ±3V by 20mV steps at in 

room temperature (295 K). The basic electrical parameters of 

SJSs (ΦBo, n, Io, Rs, Rsh, etc.) were calculated from the I-V 

data via a developed Labview software program, which was 

formed from mathematical expressions of TE, Ohm's law, 

Cheung method and modified Norde method. 

 

 
Fig. 2. Front panel of the thermionic emission (TE) theory 

 

Utilizing the developed LabVIEW based program, the 

output of TE program was obtained from the using the source 

I-V data and the input parameters such as temperature (K), 

effective contact area (cm2), the effective Richardson constant 

(A/cm2-K2) (Fig.2).  

The data obtained from the measurement system is defined 

in the first section. Because the current values under forward 

or reverse bias voltage are important for modeling. In the 

second section, by using the separated data, the parameters are 

determined according to the formulas mentioned above. 

In Fig. 3, for Ohm's law, another algorithm can be seen to 

obtain the Rs and Rsh values obtained from the forward and 

reverse biases regions of the I-V characteristics of SJS.  

 

 
Fig. 3. Front panel of the Ohm’s law 

 

The other calculation methods for main electronic 

parameters are the Cheung and Cheung’s function and the 

modified Norde’s function are shown and drawn in Fig. 4 and 

5, respectively. To explain how the program works, first select 

the file with I-V data. Secondly, input values such as 

temperature, contact area and Richardson constant are entered. 

By specifying the desired regions with 2 cursors, the program 

is executed. So, graphics are drawn according to these models 

and the main electronic parameters are calculated
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Fig. 4. Front panel of the Cheung and Cheung’s function. 

 

 
(a) 

 
(b) 

Fig. 5. Block diagram (a) and front panel (b) of the modified Norde’s function in LabVIEW.
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The main electronic parameters of SJS, which are calculated 

different methods via the developed software program, are 

given in Table I. The results obtained from the program are 

almost consistent with the papers [8,21,22,23]. Minor 

differences in results could be referred to as many situations 

such as using GaAs crystals, impurity, barrier inhomogeneity, 

image-force effect, series resistance, tunneling process and 

non-uniformity distribution of rectifier contact metal. 

 

 

TABLE I 

RESULTS OF SJS BY USING THE TE THEORY, THE OHM’S LAW, THE CHEUNG AND CHEUNG’S FUNCTION AND THE MODIFIED NORDE'S 

FUNCTION. 

from Theory of Thermionic Emission (TE) from Ohm's Law 

Io ,[A] n ФB0 ,[eV] RR, [IF/IR] R2 Rs, [KΩ] Rsh, [KΩ] 

3.44x10-10 2.55 0.808 287.9 0.997 0.655 188.684 

from the Cheung and Cheung’s function from modified Norde's function 

dV/dlnI (Ω) H(I)-I (Ω)  

  Rs, [Ω] R2 Rs [Ω] ФB0, [eV] R2 F(Vmin), [V]  Vmin, [V] ФBo, [eV]   Rs, [KΩ] 

328.76 0.952 303.202 1.099 0.999 0.776 0.52 0.924 10.244 

 

IV. CONCLUSION 

Our main goal is to prevent time loss by developing a Labview 

based software system and shortening the analysis time. For 

this purpose, a program was developed to analyze Schottky 

junction structures (SJSs) according to many different models. 

The block diagram is shown in detail in this paper. Graphical 

user interfaces (front panels) are designed in LabVIEW. In 

this context, AuPd/n-GaAs MS type SJS was produced by 

using RF and DC sputtering techniques. I-V measurement was 

done. Then, according to the TE theory, the Ohm’s law, the 

Cheung and Cheung’s function and the modified Norde’s 

function, this program is executed in this work to draw the 

collected data (I-V) of SJS from the photovoltaic measurement 

system. The main electronic parameters are obtained in a short 

time. The results are consistent with the literature. This 

indicates that the program works correctly and reliably.  
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