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Design of the Cymometer Based on FPGA

A-bStraCJ[;:The cymoneter thatbe implemented with using the VHDL (Very High Speed

Integrated Hardware Description Language) to program into the FPGA (Field
Programmable Gate Array )chip, it not only has high precision, but also its
precision do not decrease with measured—frequency’ s becoming lower. In order

to measure any signal, it put a reshaping circuit at the front—end.

Keyword: VHDL FPGA Iso—precision Wave reshaping
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Designator Part Type Quantity Footprint

L, BH. 3. 3k 1 axial0. 4
L BH. 10k 2 axialO. 4
L BH. 100k 4 axial0. 4
2% FEHEA 2 rad0. 1
T 2 & 2 sip2

A Er 3 1 sip3
T 20 & 1 idc20

i DAC0832 1 DIP20
FE FE, fiE FEL 2 1 rb. 2/. 4
VR i 2x16 ZHFM 1 led—a
LRIz LM324 1 DIP14

FA, B RES2 2 axialO. 4

6. 285 .

—/% DJDPLJ TOP. VHD*/— TijijZ A5t
library IEEE;

use IEEE.STD LOGIC 1164. ALL;

use IEEE.STD LOGIC ARITH. ALL;
use IEEE.STD LOGIC UNSIGNED. ALL;

— Uncomment the following lines to use the declarations that are
— provided for instantiating Xilinx primitive components.
——library UNISIM;

——use UNISIM. VComponents. all;

entity djdplj top is
Port (rst,clk:in std logic;
dc,das:in std logic;
rs, wr, e:out std logic;
lcd data:inout std logic vector (7 downto 0));
end djdplj top;

architecture Behavioral of djdplj top is
component cepin 1is

Port (bz:in std logic;
dc:in std logic;
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rst,cl:in std logic;
bzclk, declk:out std logic vector (31 downto 0));

end component cepin;

component div is
Port (clk, rst:in std logic;
bei, chu:in std logic vector (31 downto 0);
shang:out std logic vector (31 downto 0);
dian:out integer range —10 to 10 );

end component div;

component lcd is
Port (clk, rst:in std logic;
rs, wr, e:out std logic;
data:inout std logic vector (7 downto 0);
pl:in std logic vector (31 downto 0);
d:in integer range —10 to 10);

end component lcd;

component reset 1is
Port (clk, rst:in std logic;
cl,clr:out std logic );

end component reset;

signal rstl,cll, clrl, clkk:std logic;
signal bzclkl, dcclkl, shangl:std logic vector (31 downto 0):
signal dianl:integer range —10 to 10;

signal dcl:std logic;

begin

ul:cepin port map (bz=>clkk, dc=>dcl, rst=>clrl, c1=>cll, bzclk=>bzclkl, dcclk=>dcclkl) ;
u2:div  port map(clk=>clk, rst=>rstl, bei=>dcclkl, chu=>bzclkl, shang=>shangl, dian=>dianl) ;
ul:led port
map (clk=>clk, rst=>rstl, rs=>rs, wr=>wr, e=>e, data=>1cd data, pl=>shangl, d=>dianl) ;
ud:reset port map(clk=>clk, rst=>rstl, cl=>cll, clr=>clrl);

process (clk, rst)
variable cnt:integer range 0 to 15;
begin
if rst="0" then
cnt:=0;clkk<=" 0" ;
elsif rising edge(clk) then
if cnt=15 then



3799555911. doc

cnt:=0;clkk<=not clkk;
else
cnt:=cnt+l;
end if’;
end if’;
end process;
process (clk, rst)
variable cnt:integer range 0 to 3200000;
begin
if rst="0" then
cnt:=0;
elsif rising edge(clk) then
if cnt<=10000 then
cnt:=cnt+l;
rsti<="1";
elsif c¢nt<=20000 then
cnt:=cnt+l;
rstl<="0";
else
cnt:=30000;
rstl<=rst;
end if’;
end if’;
end process;
process (das, dc)
begin
if das="0" then
dc1<=dc;
end if’;

end process;

end Behavioral:

——/% RESET. VHD#/—— 5 A7 itk
library IEEE;

use IEEE.STD LOGIC 1164. ALL:

use IEEE.STD LOGIC ARITH. ALL;
use IEEE.STD LOGIC UNSIGNED. ALL;

— Uncomment the following lines to use the declarations that are
— provided for instantiating Xilinx primitive components.
—library UNISIM;

—use UNISIM. VComponents. all;
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entity reset 1is
Port (clk, rst:in std logic;
cl,clr:out std logic );

end reset;

architecture Behavioral of reset is

begin
process (clk, rst)
variable cnt:integer range 0 to 32000000;
begin
if rst=" 0" then
cnt:=0;clr<="1" :cl<= 0" ;
elsif rising edge(clk) then

cnt:=cnt+l;

if cnt=1000000 then ——cnt=1000000
clr<="1";

elsif cnt=2000000 then ——cnt=2000000
clr<=" 0 ;

elsif cnt=3000000 then ——cnt=3000000
cl<="1";

elsif cnt=19000000 then ——cnt=19000000
cl<="0";

elsif cnt=20000000 therncnt=20000000
cnt:=0;

end if’;

end if’;

end process;

end Behavioral:

—/*DIV. VHD*/—— H4T BCD ALBRIEA LR
library IEEE;

use TEEE.STD LOGIC 1164.ALL;

use ITEEE.STD LOGIC_ARITH. ALL;

use IEEE.STD LOGIC UNSIGNED. ALL;

entity div is
Port (clk, rst:in std logic;
bei, chu:in std logic vector (31 downto 0);
shang:out std logic vector (31 downto 0);
dian:out integer range —-10 to 10 );

end div;
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architecture Behavioral of div is

type ss is array (1 to 8) of std logic vector(3 downto 0);
signal s:ss;

signal a,b:std logic vector (31 downto 0) ;

signal n:integer range —-10 to 10;

signal c:integer range 0 to 8;

signal k:integer range 1 to 7;

signal d:integer range 0 to 1;

begin
process (clk, k, n, ¢, s, bei, chuy, a, b, rst)
variable cnt:integer range 0 to 31;

variable m:std logic vector (3 downto 0):

begin
if rst="0 then
k<=5;n<=7;¢c<=8;cnt:=0;m:="0000"; s<=(("0000"), (“0000”), (“0000”), (“0000”), (“0000”), (“000
0”), (“0000”), ("00007)) ;
shang<=(others=>"0") ;
elsif rising edge(clk) then
case k is
when 1=>if b(31 downto 28)=0 then
b<=b (27 downto 0)&”0000”;
if n<10 then
n<=n+1;
else
k<=h;
n<=7;
end if;
else
k<=2:
end if’;
when 2=>if a<b then
b<="0000"&b (31 downto 4);
n<=n-1;
else
if n=0 then
k<=5;
n<=7;
else
k<=3;
end if;
end if’;

_11_
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when 3=> if a(ent+3 downto cnt)>=b(cnt+3 downto cnt)+d then
a(cnt+3 downto cnt)<=a(cnt+3 downto cnt)-b(cnt+3 downto cnt)—d;
d<=0;
else
a(cnt+3downto cnt)<=a(cnt+Hownto cnt)+10-b(cnt+0downto
cnt)—d;
d<=1;
end if’;
if cnt<28 then
cnt:=cnt+4;
k<=3;
else
k<=4;
end if’;
when 4=> m:=m+1;
cnt:=0;
d<=0;
if a<=b then
s (¢) <=m;
m:="0000";
if c=1 then
k<=h;
else
k<=7;
c<=c—1;
if a(31 downto 28)=0 then
a<=a (27 downto 0)&”0000”;

else
b<="0000"&b (31 downto 4);
end if;
end if;
else
k<=3;
end if’;
when 7=>if a>=b then
k<=3;
else
a<=a (27 downto 0)&”0000”;
s (¢) <=m;
if c>=2 then
c<{=c—1;
else
k<=5;
end if;

_12_
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end if’;
when 5=>a<{=bei;
b<=chu;
shang<=s (8) &s (7) &s (6) &s (5) &s (4) &s (3) &s (2) &s (1) ;
k<=6;
dian<=n;
n<=7;
m:="0000";
c<=8;
cnt:=0;
when 6=>if a(31 downto 28)=0 then
a<=a (27 downto 0)&”0000”;
if n>=0 then
n<=n—1;
else
n<="7;
k<=h;
end if;
else
k<=1:
end if’;

when others=>k<=5;
end case;
end if’;

end process;

end Behavioral:

—/*CEPIN. VHD*/—— | i b
library IEEE;

use IEEE.STD LOGIC 1164. ALL;

use IEEE.STD LOGIC ARITH. ALL;
use IEEE.STD LOGIC UNSIGNED. ALL;

— Uncomment the following lines to use the declarations that are
— provided for instantiating Xilinx primitive components.
——library UNISIM;

—use UNISIM. VComponents. all;

entity cepin 1is
Port (bz:in std logic;
dc:in std logic;
rst,cl:in std logic;
bzclk, declk:out std logic vector (31 downto 0));

_13_
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