DMA Controller for a Credit-Card Size Satellite Onboard Computer

Michael Meier, Tanya Vladimirova*, Tim Plant and Alex da Silva Curiel

Surrey Satellite Technology Ltd. and Surrey Space Centre*

University of Surrey, Guildford, Surrey, GU2 7XH, UK

Abstract: 

The Surrey Space Centre has a long-term research program called “ChipSat”. Its aim is to design a credit-card-size satellite, which weighs less than 100 g. The first step of this development is the minimisation of the satellite on-board data handling system using a System-on-a-Chip (SoC) implemented on a high-density FPGA. The SoC consists of a CPU and some other Intellectual Property (IP) cores as peripherals and supporting modules. An important IP core in the OBC SoC is a Direct Memory Access Controller (DMAC). The DMA controller handles the data transfer between the main memory and the peripherals bypassing the CPU. This paper first briefly describes the idea of a System-on-a-Chip satellite On-Board Computer (OBC). Then, the paper introduces the purpose, functionality and design of a suitable DMAC for the SoC. The last part discusses experimental and testing results related to the implementation and integration of the DMAC.
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