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Research theme in detail: 

<Goal> 

During the last few years, inter layers in organic photovoltaic devices have been designed 

and utilized. The inter layers are required to transport electron or hole from active layers 

to electrodes efficiently. Generally, PEDOT : PSS is used as an anode inter layer, but 

PEDOT : PSS decreases the lifetime of the devices because of its high acidity, corrosivity 

and water absorption properties. Recently, metal oxides are attracting attention as an 

alternative material of PEDOT: PSS with their chemical stability and high work function. 

In this study, I deposited NiOx thin films aiming for the use in anode inter layer. To reduce 

the cost, the solution precursor was prepared by the Sol-Gel method, and deposited by the 

spin-coating method. Usually, the organic devices were fabricated at low temperatures, so 

I synthesized NiOx at 200 ℃ and below. The properties of the synthesized thin films 

depended on the concentration of the solution precursor and the spinning rate of the 

spin-coating. In this study, I changed the concentration of the solution precursor and the 

spinning rate and characterized the samples in order to optimize conditions for synthesis 

of NiOx thin films. 

<Result> 

In this study, the precursors which have different mole concentration from 0.01 to 1.0 

were prepared by the Sol-Gel method. The films were deposited by the different spinning 

rate from 1000 rpm to 3000 rpm. Then, the deposited films were heat-treated at 100 ℃ 

and 200 ℃. Low concentration of precursor and high spinning speed resulted in the 

successful formation of the thin films with a sufficiently thin thickness without defects. 

The impurity phase was confirmed in the 100 ℃-heat treated sample, but after heat 

treatment at 200 ℃, impurity phase disappeared and the sample turned to be X-ray 

amorphous and electric insulation. 

<Achievement> 

Defect-free film with a sufficiently thin thickness was obtained. However, the NiOx 



crystallization was not achieved.  

As a future plan, XPS analysis will be performed to characterize the chemical bonding 

state of the samples. I will study the effect on synthesis of films by preparing with 

different solvent to fabricate NiOx thin films at low temperatures. 

About the laboratory I was sent to: 

Number of faculty and students: About 10 people 

Methods used in research activity: I researched and discussed with PhD student. In 

addition, we had group meeting once a week. 

My Ambitions: 

I could experience many things through this program. And I also found problems. In my 

future, I would like to challenge various things based on this experience. 

Advice and suggestions for young researchers who will go to exchange universities: 

In overseas, unlike Japan, you can’t achieve anything if you don’t take action in person. 

You actively take action in person rather than wait for directions. Please spend your 

fulfilling overseas education life.  
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