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At present, systemron-a-chip (SoC) designers are confronted with a variety of alternative
embedded memory technologies including SRAM, DRAM, and flash memory. Each of these
memory options has both strengths and weaknesses. SRAM offers compatibility with logic and
fast read and write speeds at the cost of large 4 or 6-transistor storage cells and relatively high
dynamic power consumption. DRAM offers high storage density, but embedding DRAM in an
SoC design typically requires expensive modifications to standard logic processes and usually
entails compromises to the performance of the resulting logic and/or memory. Neither SRAM nor
DRAM offers nonvolatility, which is essential for some applications and would be attractive for
many others. Flash memory and EEPROM macros are both available in standard foundry
processes, but the minimum available feature sizes are typically one to two generations behind
state-of-the-art line widths. Also, provisions must be made for providing high programming
voltages.

Several emerging nonvolatile memory technologies are under active development. Some of
these are touted as having the potential to become the ultimate memory for SoC designs, combining
nonvolatility with access times approaching those of SRAM and densities approaching those of
DRAM. Magneto-resistive memory (MRAM) is being developed at Motorola and collaboratively
by IBM and Infineon Technologies. Motorola believes that MRAM has the potential to become a
"universal memory" technology that will have wide application in portable computers, consumer
electronics, and wireless devices. Ferroelectric memory (FeRAM and FRAM) is under
development by numerous companies, including Ramtron, Fujitsu, Intel, Samsung, and
collaboratively by Infineon and Toshiba. FeRAM is also touted as potentially being a universal
memory technology for SoCs. A third candidate memory technology, called ovonics unified
memory (OUM), is being investigated by STMicroelectronics, British Aerospace, and
collaboratively by Intel, Azalea Microelectronics and Ovonyx. Intel believes that OUM may be
easier to integrate with standard CMOS than MRAM, but the industry's largest player appears to be
backing research drives in both OUM and FeERAM. All three of these nonvolatile technologies
show promise for integration in CMOS processes, although it is unclear how soon these
technologies will become available at leading edge line widths.

The panel will include advocates of MRAM, FeRAM and OUM. The participants will
argue the merits of their respective technologies with respect to the alternatives.
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