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ABSTRACT
Magnetic recording is still today by far the dominant storage technology and therefore a good example to
illustrate the increasingly important role of communications signal processing in storage systems. The
superparamagnetic limit has already spelled out an end to the current generation of perpendicular magnetic
recording on granular media, which will not be able to deliver recording densities much beyond 1 Tb/in2.
The next generation of magnetic recording systems will rely on new technologies, which are yet to be fully
developed, that will avoid running into the superparamagnetic limit until the areal density reaches 10 Tb/in2.
These include bit-patterned, energy-assisted, and two-dimensional magnetic recordings. A fundamental
understanding of the communications channel and the development of advanced signal processing and
coding algorithms will play a major role in determining which of these three technologies will be able to
deliver areal densities of 4 Tb/in2 and beyond. This presentation will provide an introduction to magnetic
recording systems spanning three technology generations, with an emphasis on perpendicularly magnetized
media, and a preview of the state-of-the-art in signal processing and coding algorithms currently under
development for future use in the next generation of hard disk drives. These algorithms include one-and
two-dimensional equalizers, multi-dimensional maximum a posteriori detectors and novel low-density paritycheck decoders. Although similar to algorithms used in data transmission channels, they are often more
advanced in terms of performance and complexity in order to cope with a far more challenging channel.
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