FPGA Firmware Development

VHDL / Vivado / FINS / Jinja / Python / Octave
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Projects

PSD band suppressor
FINS register verification
Window function

FINS schema verification
LFSR

Curvefit

Divider



PSD Band Suppressor
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Band Suppressor
(Moore State Machine)

band_star‘t(cognt:band) =0
&
suppression_enbable(count_band) =1

band_stop(count_band) = bin

band_stop(count_bénd) /= bin

SUPPRESS

m_axis_data_tdata=0

ban d_;t.; rt(count_ban d) = bin

suppression_enable(count_band) = 1

Standard logic vectors

band_start - concatenated bin numbers for the start of each suppression band
(length is num_bands*bit_width)

- concatenated bin numbers for the end of each suppression band
(length is num_bands*bit_width)

suppression -indicate whether or not suppression is enabled for each band

(length is num_bands)
Counters

band_stop

bin - incremented on every clock when new, valid data comes in
count_band - incremented on a switch from pass to suppress or suppress to pass

band_star{thunt_band) /=0

PASS

band_stért(count_band) /= bin
m_axis data_tdata <= ;
s_axis data_tdata



FINS Register Verification

e Created Jinjatemplate for FINS
e Testbench module to write and read from registers
e Integratedintothe PSD



Window Function

e Blackman window

e Generic parameter for window source
o ROM
o  Dual port RAM

e ROM generated from an octave script with
blackman window coefficients

e DPRcanbe accessed using software config
bus

Blackman window
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Window Function
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LFSR

Linear Feedback Shift Register

e Nextstateisalinear
function of the current
state

e Two types: Galois and
Fibonacci

e Certaintapsresultina
maximal length sequence

Galois LFSR

Set the size of the shift register with LFSR_WIDTH.
In this example LFSR_WIDTH = 8.
The taps are 8, 6, 5, 4.

Fibonacci LFSR

Set the size of the shift register with LFSR_WIDTH.
In this example LFSR_WIDTH =7
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Curve Fit

2+ bx +
e Takes 3input samples from a parabolic ax” +bx+c
curve
e Calculates arefined estimate of the x- _
) yL = a-b+c
coordinate of the parabola’s peak
yC = ¢ 2ax+b =0
VR = a+b+c Xmax = —b/2a
-b =(yL - yR)/2

2a = yL+yR-2yC



Curve Fit

B Blue logic generated if generic Y_MODE is true
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Delay pipe length is equal to divider's delay
(determined by generics - G_DATA_WIDTH and G_EXT_BITS)




G_DATA_WIDTH = 8
G_EXT_BITS = 7
G_DOUT_WIDTH = 8

Curve Fit
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Divider

G_DATA_WIDTH = 8

e Pipelined G EXT BITS = 7
) i G_DOUT WIDTH = 10

e Signed binary numbers

e Handle answers less than one dividend

dividend_positive
HEEEEN dividend_pipe(0)

HEEE dividend_pipe(G_DATA WIDTH + G_EXT_BITS)
quotient




Divider

Length of pipeline is
data width + desired
fractional bits

Each stage writes one
bit of the output data
Works similar to long
division by hand
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