Paper 21.1 “World's first monolithic 3D-FPGA with TFT SRAM over 90nm 9 layer Cu CMOS,”
Tatsuya Naito, et al., Toshiba Corp., Covalent Materials Corp., Tier Logic Inc., tei Technology
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The middle right figures compares a conventional planar FPGA with the proposed 3D FPGA utilizing a-Si TFT (Thin Film Transistor) configuration SRAM over bulk CMOS .  The bottom right figure demonstrates how the TFT configuration layer can be utilized for prototype & low volume production while for high volume the TFT layer is replaced with a lower cost pre-configured metal layer.  The left SEM x-section illustrates a 9 layer Cu metal CMOS with a detailed SEM cross section in the upper right showing the TFT SRAM configuration layer.

To overcome conventional planar CMOS scaling limitations a new concept for a novel 3D-FPGA is proposed using a-Si TFT configuration SRAM over bulk CMOS logic.  By placing the SRAM over top of the bulk CMOS, die area is significantly reduced resulting in lower die cost and reduced power consumption.  For high volume production the FPGA die converts to an exact timing ASIC die with no additional redesign effort further lowering cost and improving reliability.   Excellent a-Si TFT characteristics were obtained with an optimized fully silicided a-Si gate electrode (FUSI gate) enabling 256 Mb SRAM to fabricated to configure 100k look up table logic FPGAs.
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