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library ieee;
use ieee.std_logic_1164.all;
use ieee.std logic_unsigned.all;
entity mult is

port(mul_clk, ema, emb : in std_logic;
a, b:instd logic vector(15 downto 0);

mul_a out, mul b out: out std logic_vector(15 downto 0));

end mult;
architecture rtl of mult is

function and16_1(oper : in std_logic_vector(15 downto 0) ;

sel : in std_logic)
return std_logic_vector is

begin
if sel="1" then return oper,;
else return "*0000000000000000"" ;
end if;
end function and16 1;
signal out0 : std logic_vector(31 downto 0);
signal a tempO : std_logic_vector(30 downto 0);
signal a templ : std_logic_vector(29 downto 0);
signal a _temp2 : std_logic_vector(28 downto 0);
signal a temp3 : std_logic_vector(27 downto 0);

signal a _temp4 : std_logic_vector(26 downto 0); P



signal a_temp5 : std_logic_vector(25 downto 0);

signal a_tempb6 : std_logic_vector(24 downto 0);
signal a_temp7 : std_logic_vector(23 downto 0);
signal a_temp8 : std_logic_vector(22 downto 0);
signal a_temp9 : std_logic_vector(21 downto 0);
signal a_templ0: std_logic_vector(20 downto 0);
signal a_templl: std_logic_vector(19 downto 0);
signal a_templ2: std_logic_vector(18 downto 0);
signal a templ3: std_logic_vector(17 downto 0);
signal a templ4: std_logic_vector(16 downto 0);
signal a templ5: std_logic_vector(15 downto 0);

begin

process(mul_clk)

begin

If rising_edge(mul_clk) then
a_temp0(30 downto 15) <= and16 1(a, b(15)); a temp0(14 downto 0) <= b"000000000000000" ;
a_templ(29 downto 14) <= and16_1(a, b(14)); a templ(13 downto 0) <= b"00000000000000"" ;
a_temp2(28 downto 13) <= and16 1(a, b(13)); a temp2(12 downto 0) <= b'*0000000000000"" ;
a_temp3(27 downto 12) <= and16 1(a, b(12)); a temp3(11 downto 0) <= b'*000000000000"" ;
a_temp4(26 downto 11) <= and16 _1(a, b(11)); a_temp4(10 downto 0) <= b"00000000000"" ;
a_temp5(25 downto 10) <= and16 1(a, b(10)); a temp5(9 downto 0) <= b"0000000000" ;
a_temp6(24 downto 9) <=and16_1(a, b(9)); a temp6(8 downto 0) <= b"000000000" ;
a_temp7(23 downto 8) <=and16 _1(a, b(8)) ; a temp7(7 downto 0) <= b" 00000000 ;
a_temp8(22 downto 7) <=and16 _1(a, b(7)) ; a temp8(6 downto 0) <= b*" 0000000 ;
a_temp9(21 downto 6) <=and16 1(a, b(6)) ; a temp9(5 downto 0) <= b*"000000" ; P



a_templ10(20 downto 5) <= and16 1(a, b(5)); a templO(4 downto 0) <= b"00000" ;
a_templ11(19 downto 4) <= and16 1(a, b(4)); a templl(3 downto 0) <= b"0000" ;
a_temp12(18 downto 3) <= and16 1(a, b(3)); a templ2(2 downto 0) <= b"000" ;
a_temp13(17 downto 2) <= and16 1(a, b(2)); a templ3(1 downto 0) <=b"00" ;
a_templ14(16 downto 1) <= and16 1(a, b(1)); a templ4(0) <= '0";

a_temp15 <=and16_1(a, b(0)) ;

end if;

end process;

process(a_temp0, a templ, a temp2, a temp3, a temp4, a temp5, a temp6, a_temp7,
a_temp8, a_temp9, a_templO, a templl, a templ2, a templ3, a_templ4, a_ templ5)

variable outl, cl: std_logic_vector(31 downto 0);
variable out2 : std_logic_vector(29 downto 0);

variable out3, c2:std logic vector(27 downto 0);

variable out4 : std_logic_vector(25 downto 0);

variable out5, c3:std logic vector(23 downto 0);

variable out6 :std_logic_vector(21 downto 0);

variable out?7, c4:std logic vector(19 downto 0);

variable out8 : std_logic_vector(17 downto 0);

variable c5 : std_logic_vector(31 downto 0);

variable c6 : std_logic_vector(27 downto 0);

begin

outl := ('0' & a_temp0) + a_templ;

out2 :=('0' & a_temp2) + a_temp3 ; out3 :=('0' & a_temp4) + a_temp5 ;
outd ;= ('0' & a_tempb6) + a_temp7 ; outb :=('0' & a_temp8) + a_temp9 ;

T



Sk e

out6 := (0" & a_templ0) + a templl; out7 :=('0' & a _templ2) + a_templ3 ;
out8 := (0" & a_templ4) + a templ5; cl:=outl +out?;
C2 :=out3+outd; c3 :=outd+outb; c4 :=out/+outl;
c5 :=cl+c2; c6:=("0000" & c3) +cd; outO<=ch+ c6;
end process;

process(ema, emb, out0)

begin

if ema="1" then mul_a_out <= out0(15 downto 0) ;

else mul a out<="ZZ7Z727777777777Z77" ; endif ;

If emb="1" then mul_b _out <= out0(31 downto 16) ;

else mul b out<="ZZ727777777777777" ; end if ;
end process ;
end rtl ;
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library ieee;

use ieee.std logic _1164.all;

use ieee.std logic_unsigned.all;
entity div is

port(div_clk  :instd_logic;
ea, eb:instd_logic;

a b :in std_logic_vector(15 downto 0);

div_a out, div. b out : out std_logic_vector(15 downto 0));
end div;

architecture rtl of div is

signal signa, signb : std_logic_vector(15 downto 0);
begin

process(div_clk)

®PI




variable a_temp, b _temp : std_logic_vector(15 downto 0);
variable P, g : std_logic_vector(15 downto 0);
begin

If rising_edge(div_clk) then a_temp :=a; b_temp :=Db;

p := b*0000000000000000"*; q := b*0000000000000000";
for i in signa'‘range loop

p := p(14 downto 0) & a_temp(15);

a_temp := a_temp(14 downto 0) & '0"; p := p-b_temp;

if p(15) ='1" then q(i) :='0"; p:=p+b_temp ;

else q(i):='1"; endif;

end loop;

signa<=(q; signb<=p; endif;

end process;

process(ea, eb, signa, signb)

begin

If ea="1" then div_a out<=signa

elsediv_a out<="ZZZ7777777777777" end if ;

if eb="1" then div_b_out<=signb ;

elsediv b out<=""ZZ27272777777777777" ; end if ;
end process ;

end rtl ;
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