
CSEIT1725142 | Received : 10 Oct 2017 | Accepted : 25 Oct 2017 | September-October-2017  [(2)5: 848-852] 

 

International Journal of Scientific Research in Computer Science, Engineering and Information Technology 

© 2017 IJSRCSEIT | Volume 2 | Issue 5 | ISSN : 2456-3307 

 

848 

To Design an Electroluminescent (E-L) Cell Using Phosphor 
Material 

Jitendra Kumar Ekka
2
, Prof. Ravindra Manohar Potdar

2
 , Dr. Raunak Kumar Tamrakar

3 

1
M.Tech Scholar, ET & T Department Bhilai Institute of Technology, Durg, Chhattisgarh, India 

2
Associate Professor, ET & T Department Bhilai Institute of Technology, Durg, Chhattisgarh, India 

3
Associate Professor, ET & T Department Bhilai Institute of Technology, Durg, Chhattisgarh, India 

 
ABSTRACT 
 

The development of production of light through a cloth once it's placed to force field is termed Electroluminescence 

(EL). beneath the presence of high force field that involves the injection of charge carriers the electrical energy EL 

is created. This consequently produces radiative negatron hole recombination for the assembly of EL within the 

material thought of. The technique of EL device style is important and therefore the style has to have the 

fundamental information. For this purpose numerous analysis papers has been studied and necessary info has been 

collected and area unit conferred in  this  paper.  This paper presents the techniques and ways adopted by numerous 

researchers to style the EL device. 

Keywords : White WLEDs Light Emitting Diodes (WLEDs), EL(Electroluminescence), CNT(Carbon Nanotube), 

AC EL(Alternating Current driven Electroluminescence). 

 

I. INTRODUCTION 

 
The development of production of light through a cloth 

once it's placed to force field is termed 

Electroluminescence (EL). beneath the presence of 

high force field that involves the injection of charge 

carriers the electrical energy EL is created. This 

consequently produces radiative negatron hole 

recombination for the assembly of EL within the 

material thought of. associate EL device is ready by 

sandwiching a light-weight emitting phosphor layer 

between the 2 semiconductive electrodes. As a 

consequence of intense analysis during this field of 

illumination a range of EL device structure is offered.  

Among  all  the  structure involving electrical energy 

driven thick film  has  gained vast attention for 

space|the world|the realm} as well as displays and 

illumination simply because of its simple fabrication 

for giant area, no demand of any t ype of vacuum 

process and largely due of low producing value 

concerned. This has gained numerous blessings 

conjointly like uniform illumination, smart brightness  

and distinction with comparatively low power 

consumption and therefore the projection screen 

visibility. The EL devices area unit utilized in 

numerous sensible applications like mobile phones, 

watches, exit lightning and plenty of additional filed of 

illumination engineering. numerous researches are 

conferred  to turn out an efficient EL device that 

consumes less  power, offer additional brightness and 

takes less space for his or her producing. This paper 

presents a survey on a number of the recent 

development during this field of sunshine illumination. 

Some major researches that show exceptional 

contribution in presenting the effective EL device are 

surveyed and their valued contribution has been 

conferred and mentioned during this paper. Recent 

publication presents the utilization of CNTs (Carbon 

Nanotube) for the look of EL devices.  Some  authors 

presents the high illumination on white light-weight by 

gripping the opposite light-weight created within the 

method of production of the luminescence. As 

mentioned earlier the look of EL device is finished with 

doping the materials with some  of  the light-weight 

effective materials to boost the yield of sunshine kind it. 

Below sections presents the foremost researches 

contributed for the look of such high light-weight 

manufacturing devices with their blessings and 

downsides. 
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II. DESIGN OF  E-L DEVICE 

 
Different phosphors that we prepared are  

 

 Zns:Mn 

 Zn:Ce 

 Zns:Ag 

 Zns:Al 

 Zno:Ce 

Synthesis Process 

 

a) Zno:Ce 

For synthesis of Zno:Ce phosphor associate liquid 

precursor answer containing Zn(sO3)3.6H2O, 

Ce(NO3)3.6H2O  and organic compound was utilized 

in ratio quantitative relation. once the mixture answer 

was stirred for one h it absolutely was remodeled into a 

clear gel. This solid sample was heated at 600 ± 10°C 

in an exceedingly muffle chamber. when jiffy 

spontaneous ignition occurred. Conversion of the 

sample to the anhydrous kind was followed by an 

active reaction reaction that created Zno:Ce phosphor  

with liberation of frothy by product by variation of 

oxides of carbon and chemical element. The Ce2+ 

particle concentration was mounted at 3%Wt, the 

warmth of this reaction reaction is comfortable for 

decomposition of the mixture. The ensuing mixture 

was heated till a controlled explosion  transpire 

yielding a really fine powder.  There would totally 

show a discrepancy mechanism of combustion reaction 

with different fuel-oxidizer combos.once a combination 

containing oxidiser and fuel with needed ratio is heated 

quickly at or higher than the temperature of exothermic  

decomposition of fuel, it undergoes melting and 

dehydration ab initio. soon this mixture foams because 

of the generation of frothy decomposition product as 

intermediates and results in huge swelling.    

 

b) Zn:Ce 

For synthesis of Zn:Ce phosphor associate liquid 

precursor answer containing Zn(NO3)3 , Ce(NO3)3 

and organic compound was utilized in ratio quantitative 

relation. once the mixture answer was stirred for one h 

it absolutely was remodeled into a clear gel. This solid 

sample was heated at 600 ± 10°C in an exceedingly 

muffle chamber. when jiffy spontaneous ignition 

occurred. Conversion of the sample to the anhydrous 

kind was followed by an active reaction reaction that 

created Zn:Ce phosphor phosphor with liberation of 

frothy by product by variation of oxides of carbon and 

chemical element. The Ce2+ particle concentration was 

mounted at 3%Wt, the warmth of this reaction reaction 

is comfortable for decomposition of the mixture. The 

ensuing mixture was heated till a controlled explosion 

transpire yielding a really fine powder.  There would 

totally different mechanism of combustion reaction 

with different fuel-oxidizer combos. once a 

combination containing oxidiser and fuel with needed 

ratio is heated quickly at or higher than the temperature 

of exothermic  decomposition of fuel, it undergoes 

melting and dehydration ab initio. soon this mixture  

foams because of the generation of frothy 

decomposition product as intermediates and results in 

huge swelling. 

c) Zns:Ag 

For synthesis of Zns:Ag phosphor associate liquid 

precursor answer containing Zn(SO3)3.6H2O, 

Ag(NO3)3.6H2O and organic compound was utilized 

in ratio quantitative relation. once   the mixture answer 

was stirred for one h it absolutely was remodeled into a 

clear gel. This solid sample was heated at 600 ± 10°C 

in an exceedingly muffle chamber. when jiffy 

spontaneous ignition occurred. Conversion of the 

sample to the anhydrous kind was followed by an 

active reaction reaction that created Zns:Ag phosphor 

phosphor   with liberation of frothy by product by 

variation of oxides of carbon and chemical element. 

The Ag+ particle concentration was mounted at 2%Wt, 

the warmth of this reaction reaction is comfortable for 

decomposition of the mixture. The ensuing mixture 

was heated till a controlled explosion transpire yielding 

a really fine powder.  There would totally differ 

mechanism of combustion reaction with different fuel-

oxidizer combos.once a combination containing 

oxidizer and fuel with needed ratio is heated quickly at 

or higher than the temperature of exothermic  

decomposition of fuel, it undergoes melting and 

dehydration ab initio. soon this mixture foams because 

of the generation of frothy decomposition product as 

intermediates and results in huge swelling. 

 

d) Zns:Al 

For synthesis of Zns:Al phosphor associate liquid 

precursor answer containing Zn(SO3)3.6H2O, 

Al(NO3)3.6H2O  and organic compound was utilized 

in ratio quantitative relation. once the mixture answer 



Volume 2 | Issue 5 | September-October-2017  | www.ijsrcseit.com | UGC Approved Journal [ Journal No : 64718 ]  850 

was stirred for one h it absolutely was remodeled into a 

clear gel. This solid sample was heated at 600 ± 10°C 

in an exceedingly muffle chamber. when jiffy 

spontaneous ignition occurred. Conversion of the 

sample to the anhydrous kind was followed by an 

active reaction reaction that created Zns:Al phosphor 

phosphor with liberation of frothy by product by 

variation of oxides of carbon and chemical element. 

The Al3+ particle concentration was mounted at 4%Wt, 

the warmth of this reaction reaction is comfortable for 

decomposition of the mixture. The ensuing mixture 

was heated till a controlled  explosion transpire 

yielding a really fine powder.  There would totally 

different| mechanism of combustion reaction with 

different fuel-oxidizer combos. once a combination 

containing oxidiser and fuel with needed ratio is heated 

quickly at or higher than the temperature of exothermic  

decomposition of fuel, it undergoes melting and 

dehydration ab initio. soon this mixture foams because 

of the generation of frothy decomposition product as 

intermediates and results in huge swelling.  

 

e) Zns:Mn 

For synthesis of Zns:Mn phosphor associate liquid 

precursor answer containing Zn(SO3)3.6H2O, 

Mn(NO3)3.6H2O  and organic compound was utilized 

in ratio quantitative relation. once the mixture answer 

was stirred for one h it absolutely was remodeled into a 

clear gel. This solid sample was heated at 600 ± 10°C 

in an exceedingly muffle chamber. when jiffy 

spontaneous ignition occurred. Conversion of the 

sample to the anhydrous kind was followed by an 

active reaction reaction that created Zns:Mn phosphor 

phosphor with liberation of frothy by product by 

variation of oxides of carbon and chemical element. 

The Mn2+ particle concentration was mounted at 

4%Wt, the warmth of this reaction reaction is 

comfortable for decomposition of the mixture. The 

ensuing mixture was heated till a controlled explosion 

transpire yielding a really fine powder.  There would 

totally different| mechanism of combustion reaction 

with different fuel-oxidizer combos. once a 

combination containing oxidiser and fuel with needed 

ratio is heated quickly at or higher than the temperature 

of exothermic  decomposition of fuel, it undergoes 

melting and dehydration ab initio. soon this mixture 

foams because of the generation of frothy 

decomposition product as intermediates and results in 

huge swelling. 

 

 
Figure 1:  CNT embedded  Zno:Ce  phosphor  EL 

Cell[2] 

 

 Different  phosphors has different luminance at a 

particular voltage as shown below and we select 

best one who have high intensity at that particular 

voltage for further study purpose. 

From our all prepared phosphors Zno:Ce have high 

luminance  at a particular voltage .  

 

 Behavior of  Zno:Ce luminance according to 

variation in supply voltage- 

                      Voltage 

(Volt) 

                         

Intensity(Arb Unit) 

                            240                                5  

                            255                                5 

                            260                                6 

                            270                                8 

                            280                               11 

                            300                               15 

                            310                               21 

                            320                               29 

                            330                               31 

                            335                               38 

                            345                               58 

                            350                               95 
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Figure 2: Intensity–voltage-curve of the developed EL 

la. 

 

The luminance of phosphor Zno:Ce increase 

simultaneously with increasing the supply voltage. 

 

The below inset shows how to generate the light when 

electric field provide across the EL cell  operating at 0 

and 90 VAC. 

    
Figure 3. EL light generation in CNT embedded 

Zno:Ce phosphor  material[2] 

 

We all know that the presence of CNTs have 

introduced economical negatron transport within the 

Zno:Ce phosphor exhibitting bright orange-red EL 

brightness at low operative voltages (&lt;100 VAC). 

Also, the length of CNTs used for the lamp fabrication 

incorporates a major influence on the sector sweetening 

result. the aim of CNTs was to create semiconductive 

ways within the Zno particles for decent negatron 

injection to light centers at nominal voltages. 

 

We tend to focuses on the effective doping of multi-

walled nanotube (CNT) within the Zno:Ce phosphor 

nanocomposite and because of exaggerated native field 

effects improvement within the optical performance of 

electroluminescent (EL) device has been known. To 

facilitate doping of CNTs into the phosphor and reduce 

the operative voltage  of the EL device we tend to 

shortened CNTs by edge and incorporated it effectively 

employing a flux assisted  solid-state tempering 

reaction. Authors during this paper conferred the 

thanks to prepare EL phosphor, fabrication of EL 

Device, and characteristic. during this paper we tend to 

unreal a series of AC driven EL devices by doping 

CNTs within the Zno:Ce phosphor nano composite. 

The doping is finished by crushing the CNTs by high 

energy ball edge to  decrease  their ratio. The EL 

performance was found to be improved with adequate 

doping of CNTs, indicating the importance of native 

field sweetening and bar of unsought flow of current 

within the CNT networks within the Zno:Ce phosphor 

nanocomposite. CNT plays a task of native force field 

attention and help within the hot carrier injection to 

provide ultra-bright EL within the nanocomposite. 

 

III. CONCLUSION 
 

Based on the reviews of diverse researches that has 

been done on the physical property and on the 

brightness of sunshine emitting diodes (LEDs) it will 

be complete that with the amendment within the 

phosphor material the brightness of the EL device will 

be increased. conjointly by embedding the CNTs 

conjointly the physical property will be increased and 

conjointly the operative voltage will be reduced to 

important level of desired worth. thence if the Zno:Ce 

phosphor material is additionally replaced by  another 

material the brightness will still be improved. Taking 

this asfurther scope of labor we are going to attempt to 

establish the new phosphor material to any increase the 

physical property compared to those developed earlier 

and conjointly attempt to any cut back the necessity of 

voltage for operative the EL device. 
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