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library ieee;

uge ieee.=ztd logic 11e4.all:

uge ieee.std logic arith.all;
usge ieee.std logic unsigned.all;

entity radixd mul is

port |
clk : in std logic;
rst : in gtd logio;
gstart : in std logio;
a : in gtd logic vector (15 downto O);
b : in std logic vector (15 downto 0O);
res : buffer std logic vector (31 downto 0):
done : out std logic

1

end entity radixd4 mul;

architecture arc radixg wul of radixd mul is

signal carry : std logic:

signal end of op, first load, calculate : boolean;

signal areyg, breg : std logic vectorires'range):

alias curr_ pair : std logic _vector(l downto 0} is bregil downto 0O);

type state type is [(idle, work state]:
gignal o=, ns @ state type;
hegin
State_reqg : process (clk, rst) is
hegin
if (rst = '0') then
cs <= idle:
elgif rizing edge(clk] then
o= <= ns;
end if;
end process sState_reg;

G0 condy logic @ process (oS, Start, end of op) is
-1 hegin

3T first load <= false;

Ci=i caloulate <= false:

=t done = 0

40 ns = o3;

413 case o3 1is

G when idle => if(ztart = '1'] then
45 * ns €= Wwork state;

B first load <= tCrue;
45 end if;

E1-L . when work state => if (not end of op] then
47 * caloulate <= true;
=k else

45 ¥ done <= '1';

S0 ns <= idle;

S51% end if;

S when others => null;

S5 end case;

Sq end process cowb logic;
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end of op <= (breg = 0] and (carry = 12

shift _accumulate @ process (clk, rst) is
variable curr: std Jogic wvector (1l downto O):
hegin
if [r=st = 1 then
res <= [(others = 12
Carry <= :
aregy <= [others = 12
bregy <= [others = 12
elsif rising edge(clk] then
CUurr = curr_pair + carry:
if (first_load) then
CAarry <= H
res <= [others = 12
aregq <= X £ ar
breg <= x & b;
el=sif (calculate)] then
—— shift left of multiplicant and shift right of mmltpiler
arey <= areg(29 downto 0] & H
breg <= & bregi(3il downto 2);
—-— carry calculation
carry<=curr_ pair(l] and (carry or curr_pair(0]):
—-— accumilate result
if (curr = 1 then
res <= res + aredg:
el=sif [(curr = 1 then
res <= res + [(areg(30 downto 0) £ 12
el=sif [(curr = 1 then
res <= res - aredg:
end if;
end if:;
end if:;
end process shift accumulate;
end architecture arc radixd mwul;
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libhrary ieee;

usge ieees,std logic 1164.all;

use ieees.std logic arith.all;
uge ieee.std logic unsigned.all:
entity trouble is

generic (size : integer := 8):

port |
din : in std logic vector(size -1 downto 0);
dout : out std logic vector(l downto 0)

1
end entity trouble;
architecture arc trouble of trouble is

function do_something (x : std logic vector] return std logic vector i=s
variable ¥ : std logic vector(l downto 0O);
variable t : std logic vector (3 downto 0):
rariabhle m : integer:;
hegin
case x'length i=s
when 2 => v 1= ®;
when 3 => vi(y'high):= [(¥(x'high)] or x({x'high-1)1]:
viy!'low) 1= [((x(x'high) and *x(x'high-111 or =x(x'lowl):
when 4 => yvi(y'high):= (x(x'high) or ®x(x'high-1)1) or (®x(x'low+l) and =(x'low)]):
wiw' Lo = [(®X(x'high) and x(x'high-11) or (x(x'low+l) or =(x'low)):
when others =>
m = [(x'length + 1)/2 + x'right;
tit'high downto (t'lengthszZ)) i= do_something (x(x'high downto m)]:

cifit'lengthf/2)-1) downto ©'low):
vy = do_somethingit):

do_something(x (m—-1 downto x'low]]);

end case:;
return v;
end function do something;
hegin
dout <= do something(din];
end architecture arc trouble;
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n v std_logic_vector 0ovn din »MIN»a MOPN NYAPNRN AINNOY NININ NPXPN /1IN
noyn 995 Ynynn (integer) »mwy Tay> log, din -n nx

function logZ (d : std logic vector) return integer is
begin
for i in 0 to d' -1 loop

if [(Z2*%ix=d) then
return i:
end if;
end loop;
return 0O;
end function logZ:



