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Abstract  :  The  script  in  this  paper  describes  the  use  of  advanced  simulation  environment  using  electronic  systems
(microcontroller, operational amplifiers, and FPGA). The simulation was used for non-linear dynamic systems behaviour with
required observer structure working with parallel real-time simulation based on state-space representation. The proposed
deposited model was used for electrodynamic effects including ionising effects and eddy current distribution also. With the
script and proposed method, it is possible to calculate the spatial distribution of the electromagnetic fields in real-time and
such systems. For further purpose, the spatial temperature distribution may also be used. With upon system, the uncertainties
and disturbances may be determined. This provides the estimation of the more precise system states for the required system
and additionally the estimation of the ionising disturbances that arise due to radiation effects in space systems. The results
have also shown that a system can be developed specifically with the real-time calculation (estimation) of the radiation effects
only. Electronic systems can take damage caused by impacts with charged particle flux in space or radiation environment. TID
(Total Ionising Dose) of 1 Gy and Single Effect Transient (SET) free operation up to 50 MeVcm²/mg may assure certain
functions. Single-Event Latch-up (SEL) results on the placement of several transistors in the shared substrate of an integrated
circuit; ionising radiation can activate an additional parasitic thyristor. This short circuit between semiconductor-elements can
destroy the device without protection and measurements. Single-Event Burnout (SEB) on the other hand, increases current
between drain and source of a MOSFET and destroys the component in a short time. A Single-Event Gate Rupture (SEGR) can
destroy a dielectric of semiconductor also. In order to be able to react to these processes, it must be calculated within a shorter
time that ionizing radiation and dose is present. For this purpose, sensors may be used for the realistic evaluation of the
diffusion and ionizing effects of the test system. For this purpose, the Peltier element is used for the evaluation of the dynamic
temperature increases (dT/dt), from which a measure of the ionization processes and thus radiation will be detected. In
addition, the piezo element may be used to record highly dynamic vibrations and oscillations to absorb impacts of charged
particle flux. All available sensors shall be used to calibrate the spatial distributions also. By measured value of size and known
location of the sensors, the entire distribution in space can be calculated retroactively or more accurately. With the formation,
the type of ionisation and the direct effect to the systems and thus possible prevent processes can be activated up to the
shutdown. The results show possibilities to perform more qualitative and faster simulations independent of space-systems and
radiation environment also. The paper gives additionally an overview of the diffusion effects and their mechanisms.
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