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done=1
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load_reg=1
accumulator_reset=1

Ireg_b _eq_zero

'reg_b_eq_zero

shift_en=1,
accumulator_en=1
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: VHDL Tpa noayn aRn> ym nny .4

entity-n NN YO
library ieee;
uge isees.std logic 1164.all:
usge iesees.std logic arith.all;
usge isees.std logic unsigned.all:

entity seq mul i=

port |
clk : in std logic:
r=t : in std logic:
a : in =std logic vector (15 downto 0):
b : in =std logic vector (15 downto 0):
start : in =td logic:
res : out =td logic vector (31 downto 0):
done : out =std logic):

end entity seq mul:
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architecture arc seq wul of
signal reyg a, acc, pp
signal reg b
signal load, shift en
alias acc _sync reset
alias acc _en
gignal reyg h eq zero
type fzm state i=s
gignal curr st, next =t
hegin

{IDLE,

seq mwul is

std logic vector (res'range);
std logic vector (b'range);
std logic;

std logic is load;

std Jogic is shift en;
hoolean;

CALC) ;

fsm state;

D919M D953 YW NI NYYVD NITN NN

. register a process (clk, rst)] is
gt hegin

25 if (rst = '0') then

J0» reg a <= [(others = '0'];
Sl elsif rising edgeiclk] then

e J if (load = '1') then

SO reg a <= x"O00007 & &a;

R elsif (shift en = '1'] then
35 —-—shift left

o reg a <= reg ai(30 downto 0) & '0';
AR end if;

35y end if;

=y end process register a;

40 %

G1¥ register h process (clk, rst)] is
da ¥ hegin

45 if (rst = '0') then

G494 reg b <= [others = '0'];
G5 elsif rising edgeiclk] then

16% if (load = '1') then

47 ¥ reg b <= b;

35 elsif (shift en = '1'] then
45 % —-—-shift right

SO reg b <= '0' & reg a(ls downto 1):
S51% end if;

S2% end if;

S5 end process register b;

28 PP-nSw awon

bp <= reg a when (reg bi0y) = '1') else (others =x '0'];
acocummlator process [(clk, rst)] is
hegin
if (rst = '0') then
acc <= [others =»> '0'):
elsif rising edgeiclk] then
if f(acc_sync reset = '1'] then
acc <= [others => '0');:
elsif (acc_en = '1') then
acc <= acc + pp:
end if;
end if;

end process accunmulator:

res <= acc;
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——control state machine
curr st register : process (clk, rst) is
hegin
if [(rst = ] then
curr st <= IDLE:
elsif rising edge(clk] then
CUrr St <= next st;
end if;
end process Ccurr st register:;

reg b eq zero <= (reg b = 0)];

control logic @ process (Curr st, sStart, reg b eq zZero] is

hegin
daone o= H
shift en <= H
load o= H

nexXt St <= Qurr St
case Ccurr st is

when IDLE => if (start = 1 then
load o= H
next st <= CALC:
end if;
when CALC => shift en <= H
if (reg b eq zero] then
daone L= H
next =t <= IDLE:
end if:;

when others => null:;

end case;
end process control logic:
end architecture arc seq mual:



