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Subject: Reviewer’s report on the thesis “Organic materials for organic field-effect transistors 

and electrochemical transistors”. 

 

The PhD thesis “Organic materials for organic field-effect transistors and electrochemical transistors” of 

Stanislav Stříteský represents an exciting summary of recent research work of the doctoral student in the 

interdisciplinary field of organic electronics. The scientific content of PhD thesis is organised in first seven 

scientific chapters, while the rest represent formal part such as list of references, abbreviations, etc. 

 

Thesis topic and state-of-the-art: 

The field of organic electronics is still a very young scientific field; however, the promising applications 

stimulate the research effort and accelerate scientific progress. On the other hand, even though the topic 

is in the research focus of many scientists, the recent findings only show more gaps in the knowledge. 

Organic electronics also offers new applications because of the almost infinite variability of organic 

materials, low-cost fabrication, suitable electrical properties, biocompatibility, or mechanical flexibility. 

Very first devices already reached the market, and the market share growth is terrific for such novel 

technology that can be still improved a lot. On the other hand, fundamental research is still needed for 

further development of devices, although some basic principles have been revealed already. Therefore, I 

fully support the selection of the thesis topic as very important. 

 

Achievement of goals: 

The thesis goal is divided into five particular tasks. The first one is related to the review of the state-of-

the-art and definition of critical issues in device fabrication and/or fabrication. First thirty pages of the thesis 

bring a brief review n this topic; hence, the doctoral student met the goal, and the review points out the 

importance of selected thesis goals. 

The second task is associated with the development of fabrication methods and characterisation 

techniques suitable for field-effect transistors (OFETs) and organic electrochemical transistors (OECTs). 

The thesis describes organic thin film deposition, the electronic device fabrication, as well as the device 

characterisation by the set-up made by the doctoral student. 
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The third task is focused on novel organic semiconductors. In details, the relation between molecular 

structure and electrical (or optical properties) is investigated for organic layers used in OFET devices as 

active layers. Two different families of organic semiconductors are studied. The results illustrate complex 

approach of the doctoral student and promising results. 

The fourth task brings a close look on the characterisation of organic semiconductors for bioelectronics 

devices. The electrical properties and biocompatibility of poly(3,4-ethylenedioxythiophene):poly(styrene 

sulfonate), shortly PEDOT:PSS, is investigated.  

The last but not least task is related to the application of OECT devices for detection of the physiological 

response. The channel conductivity (the transconductance) and the time response of printed OECT 

devices are investigated to find its applicability for biosignal sensors. 

As a Reviewer, I have no other choice but to conclude that the doctoral student fulfilled all tasks with no 

doubts. 

 

Results and the particular contribution of the doctoral student: 

I highly appreciate the study of the broader family of similar organic semiconductors. The doctoral student 

reports the results achieved on the molecules with identical core representing the semiconducting nature 

of molecule and several possibilities of side-chains. In other words, the study brings light to the topic of 

side-chain effects. Even though the side-chains should not influence the electronic structure of molecules 

significantly, the molecular packing (structure of molecular crystal) is strongly affected. As a result, the 

effective free-charge mobility evaluated for electronic device reflects all contributions, including the 

imperfections in molecular crystals. The particular contribution to each research topic is highlighted at the 

end of the specific chapter.  The doctoral student significantly contributed to the film deposition, technology 

optimisation, building of characterisation set-up and electrical properties evaluation. Hence, the doctoral 

student was a very helpful research team member, and his contribution was essential to achieve the 

overall results. 

 

Importance for the practice and development of a scientific field: 

Although all envisioned ideas make organic electronics up-and-coming candidate for future electronic 

devices, complex circuits based on organic transistors are still under development and did not reach the 

level required by industry. The research progress based on material science is similar to organic light-

emitting devices (OLEDs) or organic solar cells (OSCs); however, deep understanding of charge transport 

phenomena in organic transistors is needed to achieve greater improvement of electrical properties. 

Hence, the research work of a doctoral student is an essential piece of knowledge in the scientific field of 

organic electronics. The publication activity of doctoral student depicts the importance of results. The 

research results have been published in peer-reviewed journals (eight papers) and presented at 

international conferences (three contributions).  

 

Formal issues and language level: 

Even though there are several minor issues, the doctoral thesis reaches very good formal level. There are 

several language problems (such as “silicon ink” instead of “silicone ink”) or incorrect reference ( such as 
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“(…) which are described in chapter 0”). Nevertheless, the minor issues do not suppress the overall good 

impression of the doctoral thesis. 

 

Conclusion: 

The research of novel electronic materials and organic electronics devices is a very broad topic that puts 

together electronics, chemistry, biology, and technology. The doctoral student showed an excellent 

understanding of the research topic and fulfilled all tasks. The results were accepted by the scientific 

community (through the peer-review process of scientific journals) and bring new knowledge in the 

scientific field. The doctoral student doubtless proved that he is a creative person with the capability to 

get new knowledge in his specific scientific area. The doctoral thesis satisfies all standard requirements 

of the thesis, and  

I recommend it for the thesis defence. 

 

 

In the discussion part of the thesis defence, I would like to ask the doctoral student to answer the 

following question and/or comments: 

 

(1)  The mobility evaluation at the saturation region of OFET device requires estimation of the slope of 

linear part of Ids - (Vgs -Vth)2 curve. However, the numerical derivative (shown in Fig. 30) does not show 

constant value (i.e. constant value of derivative represents the voltage region where the linear 

requirement is satisfied). Please comment on the voltage region where the evaluation provides correct 

results satisfying the theory approximations. 

(2) Please comment on the stability of OECT devices and the electrolyte diffusion into the organic layer. 

Has been observed the threshold voltage shift or the modification of the transconductivity? 

(3) Please have a comment on the recent development of effective free-charge mobility. The figures 1 (a) 

and 1(b) illustrate the evolution up to the year 2010 and 2013, respectively. Please include also results 

from devices fabricated by various deposition techniques such as off-centre spin-coating method 

since it illustrates the highest known values of effective mobilities. 
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Prof. Ing. Martin Weis, DrSc. 
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