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ABSTRACT
Perpendicular magnetic anisotropy (PMA) materials including L10-type FePt, ferromagnet(FM)|non-metal(NM) multilayers, and CoFeB|MgO have been attracting a significant amount of interest for high-density MRAM application. Thanks to the strong PMA, low critical switching current for writing with high thermal stability is expected when perpendicular magnetic anisotropy materials are used as electrodes of a magnetic tunnel junction, which is a unit information storage element of MRAM. 
Despite the excellent properties of PMA materials, several challenging tasks should be solved: the L10 ordering temperature, which is above 500 °C, should be reduced at the compatible level of CMOS processes. Furthermore, the interface structure should be precisely controlled for FM/NM multilayer systems. Strength of the interface PMA of CoFeB|MgO should be further improved to downscale the unit cell size below 40 nm. Although numerous studies on PMA materials have been done, no readily applicable PMA materials have been reported yet. 
As an effort to overcome difficulties in developing PMA materials satisfying the requirements for STT-MRAM, this critical review on reported PMA has been performed. Finally, open questions will be provided and possible research tasks to address those questions will be provided.
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