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Abstract- A solar cell works on the principle of photovoltaics, the conversion of photons to electrons. Its efficiency depends mainly on 

two aspects: photon absorption, i.e. how many photons are absorbed and converted to free electron-hole pairs, and carrier collection, 

i.e. how many free carriers successfully reach the electrodes.The factors that determine cell efciency can be divided into several 

categories:material,junction design and light management.Antireection coating determines light admission into the cell, while 

back/front surface texture and backside reector can inuence light absorption by trapping light inside the cell. These factors are 

carefully considered in project ,with particular attention being paid to light management, through the use of an effective antireection 

coating and a new backside reflector. 

 

 

     My project focuses on light management factor. In this 

project, there are two main logical steps, which namely 

fabrication and characterization part, in producing of a 

grating based back reflector.In fabricatin part, there are five 

steps in producing of a grating based back reflector.The first 

one is cleaning.Summary of cleaning step is on the table 1 

below. 
Table 1 : Summary of cleaning process 

  

Operation Duration Parameters 

Piranha Solvent 45-55 seconds 3:1(H2SO4):(H2O2) 

DI water 90-110 seconds No parameters 

Nitrogen pump 20 seconds No parameters 

Hot plate 1 minutes 110  

 

   If all parts are done successfully, I say that the cleaned 

glass substrate is ready to next step.The second step is 

coating. I use AZ 5214 E image reversal photoresist for 

coating.In this step,I am using spinner for coating.Before the 

photoresist coating ,I coat a cleaned glass substrate with 

HMDS.Thanks to hmds samples are holding photoresist 

better but hmds depends on substrate so it does not matter 

whether or not using hmds for my project because my 

substrate is glass and it is holding as well.Again summary of 

this step is on the table 2 below. 

Table 2 :Summary of coating process 

 

Operating Duration Parameters 

HMDS 5 and 30 seconds 5000 rpm 

AZ 5214 E 5 and 30 seconds 5000 rpm  

Hot Plate 50 seconds 110 

 
  If all parts are done successfully, I say that the coated glass 

substrate is ready to next step. The next step is holographic 

lithography. The simplest interference pattern to realize is 

Bragg grating. This can be made with so-called Lloyds 

Mirror Interferometer that is composed of a laser with a long 

coherent Gaussian beam, a lens, a pinhole and a mirror. The 

mirror is placed perpendicular to the exposed surface 

(substrate) to create the second beam (see Figure 1). If the 

substrate and mirror are placed on a rotating table the period 

of the Bragg grating can be easily and accurately changed. 

The lens and the pinhole are placed into the beam path to 

create a diverging beam.The period will be; 

 
Period = ( wavelengt)/2*sin(theta) 

 

,where theta is is the angle at the intersection of mirror and 

substrate. In this part I am using a mechanism as shown in 

Figure 1 for photoresist exposure. 

 

 

                         Figure1: Lloyd’s Mirror Interferometer  

 

First, I am calculating the angle of the mirror theta with 

equation above. The period of structure is not significant for 

my project so I want to work with 500 nm period. So thanks 

to equation  , I found that the angle is 18:96 degree because 

the wavelength of HeCd laser is 325 nm and period is 500 

nm. And then I adjust the mirror at 18:96 The second step is 

that coated glass substrate is replaced at substrate part as 

shown in Figure 1 and then for a while I project the laser that 

I set up and align before on to my sample. Since the only goal 

is to have sinusoidal grating and the depth is not very 

important, I optimize the duration of exposure time to be 15-

19 minutes. And then I keep the exposed samples in 

developer for 10 seconds and in DI for 30 seconds. With this, 

I have the sinusoidal grating .In this part, I am going to give 

the some experimental result as all Figure 2,3of sinusoidal 

grating without metal coating which are obtained by the 

process mention in the fabrication part and took the datas by 

using atomicforce microscope (AFM) tool. 

 

 
Figure 2, 3: Crossectional (right) and 3D (Left) image of pattern 

glass substrate with using AFM. 

 

  I finished third step of fabrication part as mentioned 

above.After that during next two months, I will be complete 

the remaining step of fabrication which namely metal and 

amorphous silicon coating.After than I will be complete all 

characterization part.In this part,I measure photoconductivity 

with metal and also without metal.With fabricatin and 

characterization part complete,my project is ready. 

 

 


