A VHDL 3175 3w 28X it

YE#: ChongyangLee



i 2

PR VHDL 47 5503 o

{E#: Chongyanglee

A SCAE Stk T 4E FPGA/CPLD _bAEH] VHDL #EAT 73 4 ¥
vy AFEER. AR 50% A LR 50% t A LG A A AL R
(N+0.5) 438, NEII. 538U SRCA S ARGy 43 e T AT SEER A4 v]
WL Synplify Pro m% FPGA A7) RMIZEG d i ATLR G, TERATE
HHTH S, FEE ModelSim _FHEATIGE



H oK

BIEIZR <.ttt 1
TEBIEE e esee s sese e s sesseseseessseseseeessenened 1
TR i ST SON 1
ALt ST 3
DI B eeoeoeeeeeeeeeeeeeeeesesesese sttt s e s s 4
R TE ST 4
e 1 ST 6
R S g S 9
IINBEIATZE oo eeeeessesseesseeesessssseesssseeesesssessssssseesssesssssesessssssessseenes 11
AN G 1 SOOI 15

G a2 11T 18



7R

OIS B R P B IR LR 2 —, fE FPGA vk vh i 2 4l FH %
B m I EEA R TE . BT FPGA SEBLIK 73 S B — A W AP vk — 2
FPGA &5 Wil Se i I BAH PR HL %, a1 ALTERA $24 %) PLL (Phase Locked
Loop) » Xilinx #2ff) DLL (Delay Locked Loop) ; —jefif FIMEEHIARE S, W
VHDL. Verilog HDL %% A HIBAHIR BB VF 2 A0 AL, ) DASEILAR AR AHAE
e : AR A, B FPGA SR BIARIRAN B AR, AN Re i ALl F 22
Ko DRI ASE FH B A R T 5 ST A 2 20 A A R BT, T REA
Z [FIZH BT AT LA SEBOO I BRI AE, HAT ROAIS . TR ARSI A

AR

VBB A S AR (R BRI, TR B AT v s R 2 S T B
Fofro X AR U ES e A AT FH A 23 ARUHL B
HE A

oW T ) VA A R N (kD TR . R T DA T AR (M VHDLSE
L, H:Synplify Pro N HRTL Viewhl &l 175

--file Name: ripple.vhd
--Description: iy B UIREM AT A
library ieee;

use i1eee.std _logic _1164._all;

use i1eee.std_logic_arith.all;

use ieee.std logic unsigned.all;

entity ripple is
generic (width: integer := 4);
port(clk, rst: in std_logic;
cnt: out std logic vector(width - 1 downto 0));
end ripple;

architecture a of ripple is
signal cntQ: std logic_vector(width - 1 downto 0);
begin
process(clk, rst)
begin
iIT (rst = "1%) then
cntQ <= (others => "0%);
elsit (clk"event and clk = "1%) then
cntQ <= cntQ + 1;




end i1f;
end process;

cnt <= cntQ;
end a;
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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 ripple_tb is
end ripple_tb;

architecture testbench of ripple_tb is
component ripple
generic(width: integer := 4);
port(clk, rst: in std_logic;
cnt: out std logic vector(width - 1 downto 0));
end component;

signal clk _tb: std logic := "0";
signal rst_tb: std _logic = "07;
signal cnt_tb: std_logic_vector(3 downto 0);
begin
UUT: ripple generic map(width => 4)
port map(clk => clk _tb, rst => rst_tb, cnt => cnt_tb);

clk_tb <= not clk _tb after 50 ns;

process
begin
rst_tb <= transport "1°7;
wait for 200 ns;




rst_tb <= transport "07;
wait for 2000 ns;
end process;

end testbench;
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--file Name: ripple.vhd
--Description: T 2 AL U REN 2y H s
library ieee;

use ieee.std logic _1164.all;

use i1eee.std_logic_arith.all;

use ieee.std logic unsigned.all;

entity johnson is
generic (width: integer := 4);
port (clk, rst: in std_logic;
cnt: out std _logic vector(width - 1 downto 0));
end johnson;

architecture a of johnson is
signal cntQ: std logic_vector(width - 1 downto 0);
begin
process(clk, rst)
begin
if(rst = "17) then
cntQ <= (others => "0%);
elsit (rising_edge(clk)) then
cntQ(width - 1 downto 1) <= cntQ(width - 2 downto 0);
cntQ(0) <= not cntQ(width - 1);
end 1T;
end process;




cnt <= cntQ;
end a;
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—--Ffilename clk_divl.vhd




—--description: 57 50%[F) 6 434
library ieee;

use i1eee.std _logic _1164._all;

use ieee.std logic arith.all;
use ieee.std logic _unsigned.all;

entity clk divl is
port(clk _in: in std _logic; clk out: out std logic);
end clk _divl;

—— SRy %
architecture a of clk divl is
signal clk outQ: std_logic := "0" ;- EZAL ]
signal countQ: std _logic vector(2 downto 0) := "000";
begin
process(clk_in)
begin
iT(clk_in"event and clk_in = "1%) then
if(countQ /= 2) then
CountQ <= CountQ + 1;
else
clk outQ <= not clk outQ;
CountQ <= (others =>707);
end 1f;
end 1f;
end process;
clk _out <= clk_outQ;
end a;

—— A 0y %
architecture b of clk divl is
signal countQ: std logic vector(2 downto 0);
begin
process(clk_in)
begin
if(clk _ in"event and clk _iIn = "1%) then
iT(countQ < 5) then
countQ <= countQ + 1;
else
CountQ <= (others =>70");
end i1f;
end i1f;
end process;

process(countQ)
begin
iT(countQ < 3) then
clk out <= "07;
else
clk out <= "1%;




end i1f;
end process;

end b;

configuration cfg of clk _divl is
for a
end for;

end cfg;
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—--Ffilename clk_div2.vhd
--description: H7EHA 40%01 5 7340
library ieee;

use i1eee.std_logic_1164._all;

use ieee.std logic arith.all;
use ieee.std logic _unsigned.all;

entity clk div2 is
port(clk _in: in std _logic; clk out: out std logic);
end clk div2;




architecture a of clk div2 is
signal countQ: std _logic_vector(2 downto 0);
begin
process(clk_in)
begin
if(clk_in"event and clk_In = "1%) then
if(countQ < 4) then
countQ <= countQ + 1;
else
CountQ <= (others =>707);
end 1f;
end if;
end process;

process(countQ)
begin
if(countQ < 3) then
clk out <= "0";
else
clk out <= "1%;
end i1f;
end process;

end a;
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--filename clk_div3.vhd

--description: 23 LA 50%0H 7 43 A
library ieee;

use i1eee.std_logic_1164._all;

use ieee.std logic _arith.all;
use ieee.std logic _unsigned.all;

entity clk div3 is
port(clk_in: in std_logic; clk out: out std_logic);
end clk div3;

architecture a of clk _div3 is
signal cntl, cnt2: integer range O to 6;
signal clkl, clk2: std _logic;
begin
process(clk_in)-- FFht
begin
if(rising_edge(clk _in)) then
if(cntl < 6) then
cntl <= cntl + 1;
else
cntl <= 0O;
end 1f;

if(cntl < 3) then
clkl <= =17;
else
clkl <= "07;
end 1f;
end i1f;
end process;

process(clk_in)-- Y
begin
if(falling_edge(clk_in)) then
if(cnt2 < 6) then
cnt2 <= cnt2 + 1;
else
cnt2 <= 0;
end i1f;

if(cnt2 < 3) then
clk2 <= =17;
else
clk2 <= "07;
end 1f;
end i1f;
end process;

clk _out <= clkl or clk2;




end a;
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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 clk _div4 is




port(clk_in:
end clk div4;

architecture a

in std_logic; clk out: out std_logic);

of clk_div4 1s

signal cntl, cnt2: integer range 0 to 4;
signal clkl, clk2: std _logic;

signal Pclk, Lclk: std_logic;

signal cnt3: integer range 0 to 2;

begin

process(clk_in)
begin
iT(rising_edge(clk_in)) then
if(cntl < 4) then
cntl <= cntl + 1;
else
cntl <= 0O;
end i1f;
end 1T;
end process;

process(clk_in)
begin
if(falling_edge(clk_in)) then
if(cnt2 < 4) then
cnt2 <= cnt2 + 1;
else
cnt2 <= 0;
end i1f;
end 1fT;
end process;

process(cntl)
begin
1T (cntl < 3) then
clkl <= "07;
else
clkl <= "17;
end if;
end process;

process(cnt2)
begin
if (cnt2 < 3) then
clk2 <= "07;
else
clk2 <= "1°7;
end if;
end process;

process(Lclk)
begin

10



iT(rising_edge(Lclk)) then
if(cnt3 < 2) then
cnt3 <= cnt3 + 1;
else
cnt3 <= 0;
end 1fT;
end 1T;
end process;
process(cnt3)
begin
if(cnt3 < 1) then
clk out <= "0~;
else
clk out <= "1°7;
end 1T;
end process;

Pclk <= clkl or clk2;
Lchlk <= clk_in xor Pclk; -4 Ak ab
end a;
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--file name: clk _div6.vhd
—-description: 2.7 734

library ieee;

use ieee.std logic 1164._all;

use i1eee.std _logic_arith.all;
use ieee.std_logic_unsigned.all;

entity clk div6 1is
port(clk_in: in std_logic; clk out: out std_logic);
end clk _dive6;

architecture b of clk div6 is
signal clkoutQ: std _logic;
signal ctrl: std _logic;
signal cntl: integer range 0 to 1;
signal cnt2: integer range 0 to 2;
begin
clk out <= clkoutQ;
process(clkoutQ)
variable tmp: integer range O to 20;
begin
i1T(rising_edge(clkoutQ)) then
thp = tmp + 7;
if(tmp < 10) then
ctrl <= "1°7;

else
ctrl <= "0";
tmp = tmp - 10;
end if;
end i1f;

end process;

process(clk_in)
begin
if(clk _in"event and clk_in = "1%) then
if(ctrl = "17) then
if(cntl < 1) then
cntl <= cntl + 1;
else
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cntl <= 0;

end if;

if(cntl < 1) then
clkoutQ <= "1°7;

else
clkoutQ <= "0°;

end if;

else

if(cnt2 < 2) then
cnt2 <= cnt2 + 1;

else
cnt2 <= 0;

end if;

if(cnt2 < 1) then
clkoutQ <= "1°7;

else
clkoutQ <= "0°;

end if;

end if;
end i1f;
end process;

end b;

architecture a of clk div6 is
signal cnt: integer range 0 to 9;
signal clkoutQ: std logic;
signal cntl: integer range 0 to 1;
signal cnt2: i1nteger range 0 to 2;

begin
clk _out <= clkoutQ;
process(clkOutQ)
begin

iT(clkoutQ®event and clkoutQ = "1%) then
if (cnt < 9) then
cnt <= cnt + 1;
else
cnt <= 0;
end if;
end i1f;
end process;

process(clk_in)
begin
iT(clk_in"event and clk_in = "1%) then
case cnt 1Is
when 0]3]|6 =>
if(cntl < 1) then
cntl <= cntl + 1;
else
cntl <= 0O;
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end 1f;
if(cntl < 1) then
clkoutQ <= "1°7;
else
clkoutQ <= "0*;
end 1f;
when others =>
if(cnt2 < 2) then
cnt2 <= cnt2 + 1;
else
cnt2 <= 0;
end 1f;
if(cnt2 < 1) then
clkoutQ <= "1°7;
else
clkoutQ <= "0";
end if;
end case;
end i1f;
end process;
end a;

configuration cfg of clk _div6 is
for a
end for;

end cfg;
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--file name: clk _div7.vhd
——description: (33/13)734i
library ieee;

use i1eee.std _logic _1164._all;

use i1eee.std_logic_arith.all;
use ieee.std logic _unsigned.all;

entity clk div7 1is
port(clk _in: in std _logic; clk out: out std logic);
end clk div7;

architecture b of clk div7 is
signal clkoutQ: std_logic;
signal ctrl: std logic;
signal cntl: integer range 0 to 1;
signal cnt2: i1nteger range 0 to 2;
begin
clk _out <= clkoutQ;
process(clkoutQ)
variable tmp: integer range 0 to 26;
begin
if(rising_edge(clkoutQ)) then
thp = tmp + 7;
if(tmp < 13) then
ctrl <= "1°7;
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else

ctrl <= "0";
tmp = tmp - 13;
end 1T;

end if;

end process;

process(clk_in)
begin
if(clk_in"event and clk_In = "1%) then
if(ctrl = "17) then
if(cntl < 1) then
cntl <= cntl + 1;
else
cntl <= 0;
end if;
if(cntl < 1) then
clkoutQ <= "1°7;
else
clkoutQ <= "0°;
end 1f;
else
if(cnt2 < 2) then
cnt2 <= cnt2 + 1;
else
cnt2 <= 0;
end if;
if(cnt2 < 1) then
clkoutQ <= "1°7;
else
clkoutQ <= "0°;
end 1T;
end if;
end i1f;
end process;

end b;

architecture a of clk div7 is
signal cnt: integer range 0 to 12;
signal clkoutQ: std logic;
signal cntl: integer range 0 to 1;
signal cnt2: i1nteger range 0 to 2;
begin
clk _out <= clkoutQ;
process(clkOutQ)
begin
iT(clkoutQ®event and clkoutQ = "1%) then
ifT (cnt < 12) then
cnt <= cnt + 1;
else




cnt <= 0;
end i1f;
end i1f;
end process;

process(clk_in)
begin
if(clk _in"event and clk _In = "1%) then
case cnt is
when 0]2]4]16]8]10 =>
if(cntl < 1) then
cntl <= cntl + 1;
else
cntl <= 0;
end 1f;
if(cntl < 1) then
clkoutQ <= "1°7;
else
clkoutQ <= "0";
end 1f;
when others =>
if(cnt2 < 2) then
cnt2 <= cnt2 + 1;
else
cnt2 <= 0;
end 1f;
if(cnt2 < 1) then
clkoutQ <= "1°7;
else
clkoutQ <= "0";
end if;
end case;
end if;
end process;
end a;

configuration cfg of clk_div7 is
for a
end for;

end cfg;
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--file name: clk _div8.vhd
--description: AR SEIL 8/3 434
library ieee;

use ieee.std logic 1164._all;

use i1eee.std _logic _arith.all;

use ieee.std_logic_unsigned.all;

entity clk div8 is
port(clk_in: in std_logic; clk out: out std_logic);
end clk divs;

architecture a of clk div8 is

signal cnt: std_logic_vector(3 downto 0) := (others =>
"0%);

signal dly: std_logic;
begin

process(clk_in)
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begin
if(clk _in"event and clk _in = "1%) then
dly <= cnt(3);
cnt <= cnt + 3;
end if;
end process;

clk_out <= dly xor cnt(3);

end a;
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