Material Aspects in Emerging Nonvolatile Memories given using results from the development of a
ferroelectric memory.
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Driven by an increasing demand for mobile devidhs, New Material
market for nonvolat_lle memories is rapidly growifl. Material Properties.
Today all nonvolatile memories are based on charge Hetena topertie
storage and are fabricated by materials available i switching ratio
CMOS processes. These devices have some general
shortcomings like slow programming (from microset®n

up to milliseconds), limited endurance (typicaly’ + 16 reliability
write/erase cycles) as well as the need for higkages

(10-20V) during programming and erase. These Fig. 1 Development topics associated with the iraggn
shortcomings imply some severe restrictions on the of new switching materials into a CMOS process
system design side. A memory that could work like a

random access memory (similar to DRAM or SRAM) and References
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switching speed
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and cell resistance. Finally, phase change memarie [6] M.A. Reed et. Al., Prospects for Molecular-Sxal

based on the reversible phase transformations of a Devices, IEDM technical digest, 1999
chalcogenide material between a high resistive phuars

and a low resistive crystalline state [4]. Recethpther
concept based on an electrochemical silver depasiti a
miniaturized electrochemical cell has been devaldpé
Besides the integration of inorganic materials,oals
organic materials are discussed for future memory
devices. Organic memories use the bulk properties o
organic materials which can be either resistand&king

or ferroelectric switching. Organic memories coojoen

the path to a class of memories that have densities
between current semiconductor memories and haitd dis
drives by stacking several memory layers on topaath
other. Finally, effects in single molecules or @arb
nanotubes can be used to create molecular memory
devices [6]. In each of these advanced memory gisce
one of the keys will be to solve the issues witegnating

the new switching materials into the CMOS process a
still maintain the switching properties as well #&
CMOS device properties. Fig. 1 gives a schematitups

of the issues involved. These are connected with th
switching material itself, the interface between G#I
circuit and switching material, effects of the presing of

the switching material on the properties of the C310
process as well as CMOS processing effects on the
properties of the switching materials. In this Preation

the above mentioned concepts will be reviewed with
special focus on the key material issues. A comcret
example of each of the issues shown in fig. 1 twil



