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ABSTRACT 

The aim of this paper is to study of dependence of EL brightness (B) on the applied voltage and dependence of threshold 

voltage on the temperature of ZnS:Mn thin-film EL devices. We have found that the saturation value of the EL brightness decreases 

with increasing value of the temperature of the EL device. Furthermore, the threshold voltage also decreases with increasing value of 

the temperature.  The threshold voltage deceases with increasing value of the temperature of the EL device.  
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INTRODUCTION 

The most important aspect of light generation is the response to an electrical stimulus. Hence most investigators characterize 

ACTFEL devices by the brightness versus voltage (B-V) data. A variable ac voltage source drives the device (typically with a 

trapezoidal pulse with frequency of 60Hz or 2.5kHz) and a suitable spectrometer is used to record the brightness data. A critical 

parameter for device performance is the threshold voltage, Vth. In terms of device physics, this is the voltage at which electrons are 

accelerated to sufficiently high energies to excite the luminescent centers and result in light emission. One definition of the threshold 

is the voltage at which the brightness level reaches 1 cd/m2.Another definition is the intersection on voltage axis of the extrapolation 

of the maximum linear slope of the B-V curve. While Vth is the voltage at which EL is detected, the applied voltage (V) drops across 

the dielectric layers in addition to the phosphor according to the equation     

  𝑉 = 𝐸𝑖
𝑡𝑑𝑖

𝑡 + 𝐸𝑝𝑑𝑝 + 𝐸𝑖
𝑏𝐸𝑑𝑖

𝑏     ……..………………   (1) 

where 𝐸𝑖
𝑡𝑑𝑖

𝑡 and 𝐸𝑖
𝑏𝐸𝑑𝑖

𝑏 are the products of the electric field and layer thickness in the top and bottom dielectrics, 

respectively, and 𝐸𝑝𝑑𝑝 is the product of the electric field and layer thickness of the phosphor. Therefore the threshold voltage is 

influenced by the properties of both the phosphor and the insulators. This fact is important in multicolor displays, since matched 

threshold voltages for different phosphors greatly simplify the drive electronics. 
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The EL brightness, which is as given below 

 B = 𝜂 𝐶𝑖    [𝑉 − 𝑈𝑠(𝑡) (1 +
𝐶𝑠

𝐶𝑖
) 𝑈𝑆  (𝑡)] 

    ……..………………   (2) 

 Where  is the conversion efficiency in lumen/watt, V is the applied voltage, Ci is the capacitance of insulators, Cs is the 

capacitance of semiconductors, Us (t) is layer voltage across the semiconductor. 

Since the polarization depends very weakly on the temperature, eq. (2) indicates that the decrease in brightness (B) with 

increasing temperature should be due to the decrease of efficiency  with temperature. 

As the dielectric constant of semiconductor and insulators decreases with increasing temperature, the value of Cs and Ci should 

decrease with increasing temperature of the materials. As the decrease of Cs with temperature will be faster as compared to that of Ci, 

the ratio Cs/Ci should decrease with increasing temperature of the EL cell. Thus, eq. (2) indicates that the threshold voltage should 

decrease with increasing temperature of the EL devices. 

 

RESULT 

Fig.1 show the dependence of EL brightness (B) on the applied voltage Up for ZnS:Mn for different temperatures. It is seen 

that the EL starts beyond a particular voltage, then it increases with voltage and tends to attain a saturation value for higher value of 

the applied voltage. It is evident that the saturation value of the EL brightness decreases with increasing value of the temperature of 

the EL device. Furthermore, the threshold voltage also decreases with increasing value of the temperature.  

Fig. 2  illustrates the dependence of threshold voltage (Uth) on the temperature of the EL device. It is seen that the threshold 

voltage deceases with increasing value of the temperature of the EL device. It is found that the threshold voltage does not change 

significantly with increasing concentration of the activator in the phosphors. 

 

 

Fig. 1 Dependence of EL brightness (B) on the applied voltage Up of ZnS:Mn (1000 ppm)   for different temperature 
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Fig.2  Dependence of threshold voltage (Um) on the temperature EL devices 

DISCUSSION 

The saturation value of the EL brightness and the threshold voltage decreases with increasing temperature of the EL devices. 

The rate of decreases of brightness with temperature is faster for the electroluminescent devices in which the active layer contains 

higher concentration of the activators. The threshold voltage does not change significantly with increasing concentration of the 

activator in the active layer of the thin-film electroluminescent devices. The polarization is only very weakly dependent upon 

temperature. This fact rules out the possibility that the decrease of EL brightness with increasing temperature could be caused mainly 

by a variation of the number of hot electrons. It may rather be due to a variation of the ratio of radiative to non-radiative processes 

with temperature. 
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