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 MOTIVATION = LAYOUT MODIFICATION TECHNIQUE
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AREA AND POWER COMPARISON TABLE FOR EACH LAYOUT

| layout | BitcellArea(im?) | SearchOp.(nW) | WriteOp.(nW) | Read Op.(nW)

* BNN-CAM ARRAY

* Unlike RAM, CAM enables parallel search within one cycle by

using a two-layer stacked NMOS structure beside the bit cell. Conventional 0.6486 305.03 5176.5 519.33
* When the search data differs from the stored data, one stacked Lore- :rﬂmg 0.6054 (-6.66 %) 172.67 6182.5 682.19
NMOQOS transistor turns on, forming a pull-down path that Power Contact o cooo oo 11 93 1406 0 95
discharges the ML. Sharing
» When the search data matches the stored data, both NMOS FinalSharing — 0.5437(-18.17%) 415.51 3457.8 105.38
transistors remain off, so no current path is formed from the POWER CONSUMPTION COMPARISON
match line to ground. ACROSS LAYOUT DESIGNS
* However, CAM requires four additional transistors and o
independent match/search-line contacts, increasing routing o
complexity, area, and reducing density compared to RAM.
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