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& (57) Abstract: First-in first-out (FIFO) memory devices include a plurality of memory devices that are configured to support any
combination of dual data rate (DDR) or single data rate (SDR) write modes that operate in-sync with a write clock signal (WCLK)
and DDR or SDR read modes that operate in-sync with a read clock signal (RCLK). These FIFO memory devices provide flexible
x4N, x2N and xN bus matching on both read and write ports and enable data to be written and read on both rising and falling edges
of the write and read clock signals. Custom flag generation circuitry and retransmit circuitry are also provided that can efficiently
handle any width DDR write mode with any width SDR read mode or any width SDR write mode with any width DDR read mode.
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1. claims: 1-13, 30, 31, 42

A FIFO configured to support any combination of SDR / DDR,
with, in claim 2, details of write/read in-sync with clock
edges

2. claims: 14-27
A FIFO with details of write/read in-sync with clock edges

3. claims: 28, 29, 32, 33, 40, 41

A FIFO configured to support any combination of SDR / DDR,
with details of flag circuitry

4. claims: 34, 35

A FIFO configured to support any combination of SDR / DDR,
with details of its quad-port memory devices

5. claims: 36-39

A FIFO configured to support DDR, with details of write/read
in-sync with clock edges, marking read data for a specific
read and retransmit method
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