
eq _coeff : bits 0-16
coeff _en : bit 17

coeff _addr : bits 20 -26
eq _sel : bits 29 -31

Since the real -FFT , each data line has actually had spectra for 2 inputs multiplexed .
Now we have to present these spectra concurrently for cross -multiplication .  The reorder

block changes the data order from being 1 entire spectrum for an antenna , then an entire
spectrum for the next antenna to being a single channel of the first antenna and then the

corresponding channel from the next antenna . The mux circuit then presents channel
samples for all antennas concurrently , first as "a b c d ", and then as "c d a b ".

We can post samples twice b /c for 4 data lines , data is only valid 1 /2 the time .  By posting
samples twice with permuted order , we can cut out some cmults in the xengine that follows .

Using complex PFBs here .  Complex PFB _FIRs act just like real
PFB _FIRs on real / imag inputs , but  allow 2 input streams to

share the same BRAM delay block .  When these delays are smaller
than a BRAM , this results in 1 /2 the BRAMs of the equivalent real

PFB _FIRs .
Inputs are fed into the real FFT in a twisted order

so that antennas 0,1 ,2,3 show up on the outputs first ,
and then 4,5 ,6,7 for the second half .  This makes the
data order in the x _engine a little more intelligible .

Next , we reduce the bitwidth out of the FFT to 4 bits to save resources .
This must be done very carefully to avoid losing too much information .

Firstly , this conversion is done using "Round to Even " and saturation
logic to avoid introducing DC offsets , wrapping , and other ugly quantizaton

effects .  Secondly , the "equalizer " allows each frequency channel of the
FFT to be scaled by a different number .  This allows passbands which are
not flat to be flattened digitally to allow for optimal quantization to 4 bits .

These coefficients can also be updated dynamically for gain control .
Coefficients can be dynamically written into the "equalizer " by

specifying the channel ("coeff _addr ") and the value of the
coefficient ("coeff ") , and then using "coeff _ en " to write the

new coefficient into the equalization table .

Next , we reduce the bitwidth out of the FFT to 4 bits to save resources .
This must be done very carefully to avoid losing too much information .

Firstly , this conversion is done using "Round to Even " and saturation
logic to avoid introducing DC offsets , wrapping , and other ugly quantizaton

effects .  Secondly , the "equalizer " allows each frequency channel of the
FFT to be scaled by a different number .  This allows passbands which are
not flat to be flattened digitally to allow for optimal quantization to 4 bits .

These coefficients can also be updated dynamically for gain control .
Coefficients can be dynamically written into the "equalizer " by

specifying the channel ("coeff _ addr ") and the value of the
coefficient ("coeff ") , and then using "coeff _en " to write the

new coefficient into the equalization table .

This X engine implements cross -multiplies .  It does :
aa , ab , ac , ad , bb , bc , bd , cc , cd , dd
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