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(57) Abstract -

A muti-chip module (MCM) assembly has three stacked integrated circuit (IC) layers. The first IC layer is electrically flip-chip 
connected to a substrate. The back of the second IC layer may be glued to the back of the first IC layer, and the second and third IC layen 
are electrically ftip-cltip connected to each other. In one embodiment, the third IC layer is electrically connected to the substrate through E 
vertical interconnect element for high circuit density. In another, the second IC layer iS electrically connected to the substrate using wire 
bonding for greater post-fabrication customization flexibility. In still another embodiment, the MCM assembly comprises two stacked IC 
layers where the second IC layer is electrically flip-chip connected to the first IC layer and the second layer is electrically connected tc­
the substrate through a vertical interconnect element. By directly connecting IC layers, higher circuit density, lower trace impedance, anc 
lower cross-talk or electrical noise susceptibility is achieved over that presently offered by most current MCM assemblies. The assembl~ 
accommodates different sized IC layers, multiple ICs on each layer, and different technology-based IC layers and ICs within each layer providing the user with high design flexibility within a single multi-chip assembly. 
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