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Abstract

Software for the development of fixed-point digital signal processing algorithins is delveloped
based on VHDL(VHSIC Hardware Description Language). At this developed CAD software, a
floating-point VHDL program for the simulation of a digital signal processing algorithm is obtained
from the signal flow graph. Then, the floating-point program is automatically converted to a fixed-
point version based on the system level performance measure such as SQNR (Signal to Quantization
Noise Ratio) and the cost model of the hardware components employed. In this step, methods for
reducing the search space are studied to minmize the design time. The fixed-point VHDI, program
can be implemented in ASIC’s by using commercially available logic synthesizers. Therefore, this
software can provide a seamless design environment from the development of floating-point digital
signal processing algorithms to the fixed-point implementation of them.
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begin
process(a,b)
begin
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end process;
end behav:
(a)
entity ADD is
Port ( A:In 8igned(7 downto 0);
B : In 8igned(7 downto 0);
Y : Out signed(7 downtto 0)):
end ADD;
architecture behav of ADD 13
begin
process{a,b) -
begin
y <=a + b;
end process;
end behav:
(b}
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entity ML is
Generic( limit : resl := 0.0:
scale : real i~ 0.0);
Port ( A In real:
B:In real:
Y :Out real )i

end MIL:
architecture behav of MIL is
n
process(a, b)
veriable yy : real:
variable ytmp ' integer:
begin

Yy *as
it lhlt / 0 0 th
if acale / 0 0 then
ie yy * scale:
yuv i* integer{yy):
yy = reallytap):
YY ‘* vy / scale;
end if;
Assert ( yy < limit and yy > -limit )
report “signsl staturated” ~- message displsy
severity warning:
if yy > lllll then
i limie:
elaif yy ( llnit then
124 -limit;

~— round off the scaled valus

— saturate the value

-~ maturate the value

end if:
end if:
y < yyi
end process:
end behav:
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Fig. 6. A multiplier model using pseudo
fixed point VHDI..
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Table 2. The signal grouping result of the
[IR filter in figure 4.
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Table 3. The statistics of signals, the ranges
and the integer word-lengths of

groups.
signal sean varlance range Boigtoiol
X 3.855312e-02 3. 404529e-01 2.3712 2
M2 7.580257¢-03 2.115712e-03 0.192 -2
M7 4.913862e-02 1.874743e-01 1.781 1
M0 -3.395561e-02 8.951978e-02 1.163 1
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Table 4. The word-length of each group and
the signal to noise ratio.
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Table 5. The search of optimal word-length
in the fourth order IIR filter.
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(a) The search in the sequence of the
minimum cost

w ciw) s(w),dB
{ 9.13,12.10) 8230 36. 42320
( 9.13.12,11) 8270 3775603
{10,13.12,10) 8280 36. 56599
(9.13,12,12) 8310 38. 81416
{10,13,12,11) 8320 38.44302
(11,13.12,10) 8330 36.75763
(9,13,12,13) 8350 38.83337
(10,13,12.12) 8360 40.22198
(b) A55/ul85we] & 42 37
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performance increment per cost
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w clw) p(¥) Ap(»)/’Ac(w)q
(9.13.12.10) 8230 36. 42'320 !
(lO 13.12, 10) 8280 36 56399 2. 855760e -03
(9:14.12.10) 8506 46. 56567 5 162101e-04
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(9131211 8270 37, 75603 3.332070e-02 | <- dY
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(9.13.12.12) 8310 3881416 2.988704e-02 | <- A
(10.13.12.12) 8360 4})‘722195 | zseasee oz
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Table 6. The signal grouping result of the
12th LMS adaptive filter.
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