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Function Design in Special Purpose Processor Design

from High Level Specification Description

Hironobu Kitabatake and Katsuhiko Shirai
Department of Electrical Engineering, Waseda University
3-4-1 Ohkubo, Shinjuku-ku, Tokyo 169, Japan

According to the advance of the LSI production technology, various kinds of special purpose
LSIs have been produced. However, the complexity and the variety of such integrated circuit
systems are increasing and the period and the cost for the design are growing. Then, effective
support systems to design more easily have been eagerly desired. This paper discusses the
functional design method which receives the specification described by high level language and
makes an optimal synthesis using the method to find an optimal combination of functional blocks
by the iterative simulation. The method is applied to several kinds of sorting algorithms. It is

verified through the iterative process of the simulation and of the combination the functional
blocks.
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program parcor_lattice_filter (s_in, rk_in, e_out);
const m =15;
ml = 14;
n = 128;
type integer = signed bit 16;
input s_in : signed bit 12;
rk_in : signed bit 8;
output e_out : signed bit 12;
var ft, gt, fto, gto : array [m] of integer;
i, j : integer;
s, ¢ : array [n] of signed bit 12;
rk : array [m] of signed bit 8;

begin

{ data input }

for i:=0 to n do
s{i] := s_in;

for i:=0 to m do
rk[i] := rk_in;

{ Filter main program }
for i:=0 to ml do begin
gtofi] := 0; fto[i] := 0;
end;
s[0] := 0;
for j:=1 to n do begin
ft[0] := s(j1; gt[0] := s[j-1];
for i:=1 to m do begin
fefi] = ft(i-11 - rk[i] * gt[i-1];
gtli] := gtoli-1] - rk[i] * ftofi-1];
end,
for i:=0 to m do begin
fto[i} := fi{i]; gtoli] := gt[i];
end;
efj] := ft[m];
end;

{ data output }
for i:=0 to n do
e_out := g[i];
end.
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(PROGRAM PARCOR_LATTICE_FILTER NIL (S_IN RK_INE_OUT)

(INPUT
(S_IN (SIGNED BIT 12))
(RK_IN (SIGNED BIT 8)))
(OUTPUT
(E_OUT (SIGNED BIT 12)))
(VAR
(FT (ARRAY (15) OF (SIGNED BIT 16)))
AR

(TEMPORARY
(T0004 (SIGNED BIT 12))

(PROCESS
(80001
1a:=0)
ARE
(BOO14
(32 (T0O010 =1 - 1))
(33 (T0011 := FT (TO010)))
(34 (T0013 := RK (T0010)))
(35 (TO015 := GTO (TO010)))
(36 (TO016 = TOO13 * TO015))
(37 (T0017 := TOO11 - TOO16))
(38 (FT (1) := TOO17))
(39 (T0023 := FT (T0010)))
(40 (T0024 := TO013 * T0023))
(41 (T002S := TOO15 - T0024))
(42 (GTO (1) := TO025))
(431 :=1+1)
{44 (GOTO B0013)))
e

(B0022
(98 (B_OUT := E O))
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(PROGRAM PARCOR_LATTICE_FILTER NIL (S_IN RK_IN E_OUT)

(NPUT

(S_IN (SIGNED BIT 12))

(RK_IN (SIGNED BIT 8)))

(OUTPUT

(E_OUT (SIGNED BIT 12)))

(REGISTER

(RO (SIGN . S) (BIT . 12) (TYPE . INT))
£

(MEMORY

(FT  (ARRAY . 15) (SIGN . S) (BIT . 16) (TYPE . INT))
£

(FUNC

(PROCESS
(80001
(S1 (MOVERS5 1))
E

(BOO14
(816 (DEC RORS)
(LOAD R2 RK R5))

(817
(518" %€

(
(JMP B0013)))
R
(B0022
(S44 (DEC RORS))))
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