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NATIONAL RADIO ASTRONOMY OBSERVATORY
Charlottesville, Virginia 22903

August 1, 1984

MEMORANDUM

TO: VLBA Correlator Group

FROM: R. Escoffier

SUBJECT: My Favorite Correlator Architecture

I have recently been studying correlator architecture for a possible
VLA upgrade and for a possible millimeter array correlator.

The following attachments are the result of that study so far. While
intended for a correlator where no fringe rotation, etc., need be
done at the correlator, they still may have some application to a
possible VLBA architecture. Note that the study considered only the
correlators and ignored any integration.

The most important result applicable to the VLBEA is the matrix structure
of the correlator. This structure allows minimization of the lag
generating shift register. The M by N gate array correlator chip

allows maximizing the gate array utilization by not forcing N = M.

System data interfaces are minimized by making N = M while lag generating
shif't registers are minimized by making N as large as possible, The
optimum values of N and M thus depend on at least three factors:

specific gate array, minimizing redundant lag generating flip/flops,

and minimizing data interfaces. Note that lead channels, lag channels
and auto products are all obtained in the simple system geometry.

The big shortcoming of the study so far is, of course, the failure

to include any information on integrators. My only thought on integrators
as of now is that it would be nice for the correlators and a small
pre-scaler to be on one gate-array chip and integrators on a second.

I have two reasons for this approach: 1) the wastefullness of using

the same technology to make both the high speed correlators and the

lower speed integrators, and 2) an integrator chip has more universal
applicability than a correlator chip since correlator structure (number

of levels per sample, fringe rotation, etc.) varies with application
while integrators do not.
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