A nmenory nodul e i ncludes a nenory hub that couples
signals to nenory devices nounted on opposite first
and second surfaces of a nenory nodul e substrate. The
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(57) Abstract: A memory module includes a memory hub that couples signals to memory devices mounted on opposite first and

& second surfaces of a memory module substrate. The memory devices are mounted in mirrored configuration with mirrored terminals
& of memory devices on opposite surfaces being interconnected. A memory hub mounted on each module alters the configuration of
address and/or command signals coupled to the memory devices depending upon whether the memory devices on the first surface
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of the substrate or the memory devices on the second surface of the substrate are being accessed. Alternatively, the configuration of
the address and/or command signals coupled to mirrored memory devices may be altered by a register mounted on the substrate that
is coupled to the memory devices or by a memory controller coupled directly to memory devices on one or more memory modules.



