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DRAM Technologies for Gbit Era—— 6F* New Cell Technology and Low-Power Technology
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This paper reports on basic technologies for realizing low-cost, low-power Gbit DRAMs.  We have fabricated the world’s
smallest DRAM memory cell with a cell area of 0.228 zm?, incorporating a novel 6F* memory cell layout and a bottle-shaped trench
cell design. In the Gbit DRAM generation cell array, the operating voltage is estimated to be below 1.5 V. The conventional
half-V.. bit-line precharging method reaches a limit due to difficulty in performing read operations at such a low operating voltage.
Our new V../V.. hybrid bit-line precharging method can achieve high-speed stable sensing operation while supporting low power

consumption.
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Cell layout of 8F? cell and 6F? cell
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Core layout of 8F? cell and 6F? cell
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Structure of bottle-shaped trench capacitor
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Cross-sectional view after bottle-shape fabrication
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Top view of memory cell for 1 Gbit DRAM after formation of active
area
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Cross-sectional view of memory cell for 1 Gbit DRAM after formation
of bit line
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Trends in supply voltage
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V../ V. hybrid precharging method
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Comparison of sensing speeds
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Bit-line charge/discharge power consumption
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