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Summary of the Research Project
This project is aiming at customized analog signal processing, analogue signal conditioning, as well as sensor conditioning for the different magnetoelectric sensors which are researched in the CRC. Therefore, it provides the essential link between sensor hardware (A projects) and various applications (B projects). It also plays an important role in the overall measurement system design, which is required for bringing magnetoelectric sensors to application in biomagnetic diagnostics.
[bookmark: _GoBack]An in-depth noise analysis of the different magnetoelectric sensors provides the basis for the design of sensor systems that have a high signal-to-noise ratio (SNR) and are optimized for a specific application. Finding and adjusting the optimal operating point of a sensor is one of the major challenges for designing a robust sensor system. Consequently, it is necessary to investigate different methods for sensor conditioning. Possible techniques to be investigated range from impedance matching of interdigital transducers (IDTs) in surface acoustic wave magnetoelectric sensors to the creation of advanced and functional printed circuit boards (PCBs) using additive manufacturing techniques, and to the adaptation and/or compensation of the Earth's magnetic field with system-intrinsic coil systems on PCB level. In addition, the focus will be on the integration capability of the complete sensor systems using combinations of highly optimized application specific integrated circuits (ASICs), field programmable gate arrays (FPGAs), and System-in-package integration (SIP). This opens new possibilities for the implementation of complex modulation and readout methods for electrically modulated magnetoelectric sensors as well as the application of different sensor concepts in large area arrays. As a result, electronics, techniques for sensor conditioning and readout mechanisms are expected to be found that provide the same performance in terms of SNR and limit of detection in a usual clinical environment as under laboratory conditions.
All findings regarding the noise behavior of the sensitive elements are reported back to the A projects, and the B projects will be equipped with the latest measurement systems. All new concepts are being investigated and established in close cooperation with project Z2.
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