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            Abstract
Non-volatile memories based on scanning probes offer very high data densities, but existing approaches require the probe to be heated, which increases the energy expenditure and complexity of fabrication1,2,3,4,5,6,7,8,9,10,11,12,13,14. Here, we demonstrate the writing, reading and erasure of an ultrahigh-density array of nanoscopic indentations without heating either the scanning probe tip or the substrate. An atomic force microscope tip causes microphase transitions of the polystyrene-block-poly(n-pentyl methacrylate) of a block copolymer to occur at room temperature by application of pressure alone. We demonstrate a data storage density of 1Â TbÂ inâˆ’2, which is limited only by the size of the tip. This demonstration of a pressure-based phase-change memory at room temperature may expedite the development of next-generation ultrahigh-density data storage media.
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                    Figure 1: Schematic of the fabrication of a nanopatterned surface with an ultrahigh-density array of nanoscopic indentations and AFM height images and height profiles of the nanopatterns.[image: ]


Figure 2: Nanopattern formation through the microphase transition of the lamellar microdomains to a disordered state in the block copolymer thin film.[image: ]


Figure 3: Reading of the nanopatterns by a piezoelectric sensing method.[image: ]


Figure 4: Repeated writing and bulk erasing processes and local erasing.[image: ]
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