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library ieee;

use ieee.std_logic_1164.all;

use ieee.std_logic_arith.all;

use ieee.std_logic_unsigned.all;

entity square_root is
port (

clk :in std_logic;
rst :in std_logic;
num :in std_logic_vector(9 downto 0);
start : in std_logic;
res :out std_logic_vector(9 downto 0);
done : out std_logic);

end entity square_root;

architecture arc_square_root of square_root is
type fsm_stis (idle, calculate);

signal cs : fsm_st;
signal rl, rr, rn : std_logic_vector(num'range);
begin

process (clk, rst) is
variable rlen, rren, rnen, dsel,bupd,end_calc : boolean;

variable rl_plus_rr : std_logic_vector(10 downto 0);
alias ¢ : std_logic_vector(9 downto 0) is rl_plus_rr(10 downto 1);
variable a,b,c_pow_2 : std_logic_vector(19 downto 0);
variable rl_data, rr_data : std_logic_vector(9 downto 0);
begin
if (rst ='0") then
cs <=1idle;

rl <= (others =>"'0");

rr <= (others =>"'0");

rm <= (others =>'0");

done <="0";

res <= (others =>'0");

elsif rising_edge(clk) then
-- control signals default assignment

done <=0

rlen := false;
rren .= false;
rnen := false;
dsel := false;

rl_plus_rr := ('0' & 1) + ('0' & r1);
c_pow_2 :=c*c;
bupd :=(c_pow_2 > ("0000000000" & rn));




-- end of calculate condition logic abs(c**2-num)<=c
if (bupd) then

a:=c_pow_2;

b :="0000000000" & rn;

else
a := "0000000000" & rn;
b :=c_pow_2;

end if;

end_calc := ((a-b) <= ("0000000000" & c));
-- control fsm-----------=---mcneee-

case cs is
when idle => if (start = '1") then
rlen := true;
rren ;= true;
rnen = true;
cs <= calculate;
end if;
when calculate => if (end_calc) then
done <="1";
cs <=1idle;
elsif (bupd) then
dsel := true;
rren = true;
else
dsel := true;
rlen := true;
end if;
when others => null;
end case;
-- left & right bounds select and registers
if (dsel) then
rl_data :=c;
rr_data :=c;
else

rl_data := (others =>'0");
rr_data := num;

end if;

if (rlen) then
rl <=r1l_data;

end if;

if (rren) then
T <= rr_data;

end if;

if (rnen) then
rn <= num;

end if;

res<=c;

end if;

end process;
end architecture arc_square_root;
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1% a| library iesee;

L use ieee.ztd logic 1164.all;

S use ieee.std logic_arith.all;

g’ use ieee.sztd logic unsigned.all:

3

63 entity pwm is

73 generic ( CLE_PERIOD : time := 20 ns; PWM PERTIOD : time := 250 us);:
1M clk i in  std logic;

113 rst ! in  std logic;

12 speed change : in std logic;

135 up ndwn ! in  std logic;

142 pwm_out : out std logic

159 Vi

163 end entity pwm;

173

L architecture arc_pwm of pwm is

193 constant clk div ratio : integer := PWM_PERIOQD/CLEK_FERIOD;
=03 constant pwm_hp : integer := clk div_ratio/Z;
] constant pwm low limit ! integer := clk div ratio/10;
Sy constant duty cycle step : integer := pwm_low limit;
233 constant pwm high limit : integer := clk div ratio-pwm low limit;
243 function logZ (data : integer) return integer is
252 begin
263 for i in 0 to 31 loop
273 if ((2**i) »= data) then
283 return 1i;
293 end if;
gg: end loop;
PN return 1;
333 end function logZ; . .
243 signal clock ent,duty cycle cnt: std logic vector (logdiclk_div_ratio) downto 1};
25 3 begin
S5 process (clk, rst) is
26y begin
273 if{rgt = "07) then
3G clock ent <= (others => "07);
S duty_cyecle cnt <= conv_std legic vector (pwm_hp, duty_cycle cntTlength);
403 pwm_out <= "07;

413 elsif (rising edge (clk)) then

123 if(clock_cnt = clk _div_ratio) then

433 clock_cnt <= (others => "07);

443 else

453 clock cnt <= clock cnt+l;

4632 end if;

473 if (speed change = "17) then

463 if {up _ndwn = "17) then

493 if (duty eoyele ent < pwm _high limit) then
gg: duty cycle ont <= duty cycle cnt + duty cycle step:

end if;

gg: elsif (duty cycle cnt » pwm low limit) then
t4s duty_cycle _cont <= duty_cycle cnt - duty_cycle step;
ot s end if;
cEs end if;
573 if (clock cnt < duty cycle_cnt] then
g pwm_out <= "17;
cos else

G603 pwm_out <= "07;

a1 end if;

52 3 end if;

o573 end process;

end architecture arc pwm;



