
Theories and Applications of Chem. Eng., 2012, Vol. 18, No. 1 62

화학공학의 이론과 응용 제18권 제1호 2012년

Non-volatile Organic Memory Devices Based on Redox Proteins as a Charge Trapping Layer  

이지현, 김연상*

 

서울대학교 

(younskim@snu.ac.kr*) 

Organic memory has been considered as one of the most promising and emerging 

technologies in electronics markets because it has great potential to realize low costs, 

large area, and flexible data storage sites. The reversible electron transfer of redox 

proteins are caused by the heme structure which consists of an iron atom, which can 

cause redox reactions, surrounded with large cyclic organic rings. The heme structure 

is normally known as the main functional component of redox proteins such as 

hemoglobin, myoglobin, etc. The iron ion in the heme may be either in the Fe2+ state or 

the Fe2+ state. These oxidation and reduction processes happen repeatedly and 

reversibly. Using electrochemical properties of heme structures, we present here a 

non-volatile memory device based on heme proteins as a charge trapping layer. To 

fabricate these devices, active layers were deposited a substrate via solution process at 

room temperature. In conclusion, experimental results showed good programmable 

memory characteristics with a large memory window. We have demonstrated that heme 

structure including redox reactions functionality could potentially be adopted in flexible 

organic memory application.  


