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Information and communication technology (ICT) is calling for solutions enabling lower power con-
sumption, further miniaturization and multi-functionality requiring the development of new device
concepts and new materials. A fertile approach to meet such demands is the introduction of the
spin degree of freedom into electronics devices, an approach commonly known as spintronics. This
already lead to a revolution in the information storage (GMR read heads) in the last decades. Nowa-
days, the challenge is to bring spintronics also into devices dedicated to logics, communications
and storage within the same material technology [1]. In this context the electric control of the mag-
netoresistance represents one of the most promising issues enabling both further miniaturization
and multifunctional operation of spintronic devices. We will discuss the multi-functionality as an
intrinsic characteristics of organic based spintronic devices [2] leading to conceptually new device
paradigms. We will further consider the example of the electrically controlled magnetoresistance
that can be achieved combining magnetic bistability and electric bistability effects in one single de-
vice. The device is characterized by a fine tuning of the GMR amplitude within a multitude of non-
volatile states which can be achieved by applying different programming low voltage biases [3]. We
will demonstrate that such device can be operated as a Magnetically Enhanced Memristor (MEM)
able to act in both memory and logic gate applications. We will comment on this and other effects
merging together spintronic and electronic lines towards new future device concepts [4].
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