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0.12um 4G bit DRAM Array MOSFET Technologies Using X-ray Lithography
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This paper describes 240 nm-pitch array MOSFET technologies which realize a 0.1152 um® cell size for a 4G bit DRAM. The
main features of this array MOSFET are : (1} a 120 nm line and spaces (L/S) gate, (2) L/S isolation, (3) self-aligned contact (SAC)
at the 120 nm-wide gate-gate space, and (4) a 40nm shallow junction under the SAC plug.

X-ray lithography is used for the ultrafine patterning, and a 200 nm-pitch (100nm L/S) active area array is realized. An
isolation of 120 nm is achieved using shallow trench isolation (STI) with a depth of 200 nm. In-situ phosphorous-doped poly-
silicon is used for the SAC plug to make a contact at the 120 nm gate space. The shallow junction of 40 nm depth, which
suppresses Vth roll-off, is formed by P diffusion from the plug.

These technologies achieve a cell area of 0.1152 um® (8F*) for the 4G bit DRAM.
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Cross-section of Si-island array
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