






















































































Data

used. CQ and CQ# are echo
clocks that are better suited to
capture the read data, especi-
ally at higher frequencies
because they are timed exactly
like the output data Q signals FPGA Edge clk [>
and can be treated as valid
data indicators.
Since Q data and CQ clock
are edge-aligned coming from
the QDR2 device, CQ needs to
be delayed (ideally centred to
Q) to effectively capture the Figure 2: 1/0 block
data. Methods such as using
matched trace delays or preset
input delay blocks can be used to delay the CQ with
respect to the data, but using a DLL to delay the CQ
signals by 90° gives the greatest timing margin over PVT
and is independent of the interface speed.

Good board layout techniques are important on any
high-speed design; in particular QDR-Il SRAM designs
have also some specific requirements. High-speed
memory interfaces require stringent control in order to
ensure the uncorrupted transfer of data. Here follow a
number of considerations, which need to be taken into
account when laying out the design.
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Optional: No PLL required

All traces are uncoupled. In particular, “K” and “KN”
are not a differential pair.

Power rails, such as “VTT", must be planes, not
traces.

Care must be taken to keep reference voltages, such
as the QDR-Il SRAM's “VREF”, noise-free.
Simultaneous Switching Outputs (SSO) are a real
concern in QDR-Il SRAM designs, since usually there
are no design constraints on how many signals can
switch simultaneously.

Reduced Latency DRAM (RLDRAM) provides an SRAM-

Trace lengths on buses must match to each other and  type interface with non-multiplexed addresses. RLDRAM I

their associated clocks to within 0.5 inch. There are technology provides minimised latency and reduced row
two groups of buses and trace lengths must be cycle times that are very suitable for applications
matched to others in that group. requiring critical response time and very fast random
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Figure 3: The memory controller uses on-chip PLLs and DLLs, along with programmable delay elements at the
input buffers to align the DQS and DQ signals
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