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together, they experience an increasing demagnetizing field, 
much like two bar magnets that are placed end-to-end repel one 
another. Coercivity must be increased to counteract the 
demagnetization to keep the bits stable under thermal 
fluctuations; otherwise data corruption may occur over time. 
Higher media coercivity has pushed the recording head write 
field to the limit of known materials. 

In perpendicular recording, the adjacent bits attract instead of 
repel (as with bar magnets placed side by side,) creating more 
thermally stable bits. In addition, the media contains a 
magnetically soft underlayer (SUL) beneath the recording layer. 
This SUL allows a larger effective write field, thus higher 
coercivity media, enabling further increases in density. Lastly, 
because of the vertical orientation of the bits, the PMR 
recording layer tends to be thicker than that used for 
longitudinal recording, providing increased signal for the read 
heads. All of these benefits enable WD engineers to reliably pack 
more data on a given disk than is possible with conventional 
longitudinal recording

The Future
WD will continue to invest in PMR, and other next-generation 
technologies such as tunneling magneto resistive (TuMR) heads 
combined with proven ramp load technology. TuMR is a head 
design that provides greater signal output which translates into 
greater signal to noise ratio, enabling higher storage densities. 
Ramp load parks the recording head when the drive is idle and 
on spin up, maximizing available disk space and minimizing 
power usage, which results in lower heat and long-term drive 
reliability. 

WD is committed to the transition to next-generation 
technologies while maintaining high standards of quality and 
reliability, as well as the commercial viability of WD products. 
PMR, TuMR, and ramp load will be key technologies during the 
next few years for the hard drive industry to address increasing 
demand for high capacity, reliable storage in existing and new 
applications. WD’s technology implementation strategy is based 
on meeting customer needs as we address the hard drive 
industry’s highest volume markets.
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