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LIBRARY 1€€€; (G (zerm\AdministratoriDeskiop\MOL3\multhd

USE ieee.std 1
use ieee.numeric_std.all;
USE IEEE.STD_LOGIC_UNSIGNED.ALL;

Eentity mult is
port(

prod out std_logic_vector(s3 dewnto 0);
done out std_logic;
opa in std_logic_vector (31 dewnto 0);
opb in std_logic_vector (31 dewnto 0);
stb : in std_logic;
rst b in std_logic;
clk : in std_logic);
end mult;

Flarchitecture behavior of mult is

constant input_size : integer
-~ stb machine
type state_type is(init, load, right_shift, done mul);

32;

signal state, nxt_state : state_type;
-—control signals

signal shift : std_logic;
signal add and_shift : std_logic;
signal add_and_shift_2 : std_logic;
signal load data : std_logic;

- data signals
signal reg A
signal reg s

std_logic_vector(2*input_size dewnto
std_logic_vector(2*input_size downto

signal reg P std_logic_vector(2*input_size downto
signal sum A : std_logic_vector(2*input_size downto
signal sum S : std_logic_vector(2*input_size downto
signal opa_complement : std_logic_vector(input_size-1 downte 0)

constant maxcount
signal count

nteger := input_size-1;
integer range 0 to maxcount

signal stb mult_lead : std_logic := '0"
signal stb_mult_follow : std_logic := '0';
signal stb_mult : std_logic := '0';
begin

--edge detection circuitry
-- strat_count = '1' on the rising edge of the stb opa
stbh mult <= stb mult lead znd (not stb mult follow) -

0)
0)
0)

0)
0)

0;

(others 0N
(others 0N
(others => '0");

(others =
(others

0Ny ;
tony;

(others => '0");
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—— creat

a counter to keep track ol the adds and shifts

count_proc: process (clk)
begin
if (rising_edge(clk)) then

sum A <=
sum_s <=

begi.

end
end proce:
—— define

end behavior;

Bl if((stb_mult = '1') or (rst.b = '0') or (count = maxcount)) then

count <= 0;

B elsif(state = right_shift) then

count <= count + 1;

end if;
end if;
end process count_proc;

opa_complement<=(not opa + "00000001") ;—-¥#AFMT

reg_A +reg_P;-—1870
reg_s +reg_Pp;-—1870

- define tehn multiplier process
[ mult_proc: process(clk)

n

if (rising_edge(clk)) then

if(rst_b = '0') then
reg A <= (others => '0');
reg s <= (others => '0');
reg P <= (others => '0');
elsif(load data = '1l') then
reg A <= opa & "000000000000000000000000000000000" ;~~input_size+1
reg_S <= opa_complement & "000000000000000000000000000000000" input_size+l
reg_P <= "00000000000000000000000000000000" & opb & "0";

elsif(add_and shift = '1') then

reg_P <= sum A(2*input_size) & sum A(2*input_size downto 1) ;--EfrAEhn
elsif(add_and shift 2 = '1') then

reg P <= sum_S(2*input_size) & sum_S(2*input_size downto 1) ;--EfrAEhn
elsif(shift = '1') then

reg_P <= reg_P(2*input_size) & reg_P(2*input_size downto 1);--FEfi
end if;
if;
ss mult_proc;
the output

prod <= reg_P(2*input_size downto 1);




程序编译
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Lbrary | 4 Project

WL 1
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A Transaript

[¢# Loading project test

¢ Compile of milt.vhd vas successful.

¢ Compile of miltn_seq_tb.vhd was successful.
|# 2 compiles, 0 failed with no errors.





Testbench
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library ieee;

use ieee.

std_logic_1164.all;

use ieee.numeric_std.all;

entity mu:

ltn_seq_tb is end;

architecture bench of multn_seq_tb is

component mult is

por

end cor

consta
consta

signal
signal
signal
signal
signal
signal
signal
signal

begin

DUV :
por

t (
signal stb  : in
signal clk : in

signal rst b : in

signal opa : in
signal opb @ in

signal prod : out
signal done : out
mponent ;

nt NBITS  : positi:
nt CLK_PER : time

opa, opb : std_log:
prod, prod exp : s
stb, rst_b, done
clk : std_logic
finished : boolean
ncycles @ natural
count : boolean;

check : std_logic;

component mult
t map (

clk
rst_b
stb

clk,
rst_b,
stb,

std_logic;
std_logic;
std_logic;

std_logic_vector;
std_logic_vector;

std_logic_vector]

std_logic );

ve = 32;
10 ns;

ic_vector (NBITS-1 downto 0);
td_logic_vector (2*NBITS-1 downto 0) ;
: std_logic;:

oy
FALSE;





仿真图
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