Cvicenie 6
Citace vo VHDL, Hierarchicky dizajn, Uvod do skriptov pre ModelSIM

Zadanie:

Realizujte parametrizovatelny ¢ita¢ na doske CPLD_KIT, tak by vystup ¢itaca bol zobrazeny
na 7 segmentovom displeji. Parametre maju byt: frekvencia pricitavania, horny limit v
rozsahu 1 az 15 akrok pri¢itavania vrozsahu 1 az 5. Popis celého Ccitaca realizujte
hierarchicky, teda zvlast popis: parametrizovatelnej delicky, samotného Citaca a dekoderu.
Signaly medzi uvedenymi popismi poprepajajte v ramci popisu ,,Top Level* entity. Projekt
odsimulujte v ModelSIMe tak, aby boli zobrazené nielen signaly z Test benchu, ale aj interné
signaly z ,,Top Level“ entity. Projekt nahrajte do adresara BASIC CNT, anazvite ho
BASIC CNT !!!

RieSenie:

Vyklad k celému projektu bude uskutocneny na cviceni a zédkladna filozofia hierarchického
dizajnu je naznafena na obrazku na 2. strane. V ramci tohto dokumentu budu uvedené
zdrojové kody a postup ako do dizajnu zakomponovat’ jednoduchy konfiguracny skript pre
ModelSIM, ktory do vystupného grafického okna vlozi poZadované priebehy signalov
a nastavi sa v iom kone¢ny ¢as simulacie.

Vypis konfigura¢ného skriptu pre ModelSIM: waves.do

(Pre celkové nastavenie simulacie tento skript nestaci. Viac sa o tychto skriptoch dozviete na
nasledujucich cvic¢eniach. V skuto¢nosti QUARTUS II generuje eSte jeden .do stubor, (napr:
BASIC CNT run_msim_rtl vhdl.do pre funkcnu simulaciu), v ktorom st zvy$né nastavenia
simulécie)

waves.do:

#adding waves

add wave sim:/stim_basic_cnt/clk50mhz_stim

add wave sim:/stim_basic_cnt/reset_stim

add wave sim:/stim_basic_cnt/display_stim

add wave sim:/stim_basic_cnt/the basic _cnt/clk
add wave sim:/stim_basic_cnt/the _basic_cnt/bcdcnt

#setting running time
run 10us

Nastavenie v QUARTUS II: horné menu>Assigments>EDA Tool Settings>Simulation
(zafajknut’ Use script to set up simulation: a nabrowsovat’ waves.do)

Settings - BASIC_CNT, X
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Znazornenie usporiadania a logického poprepajania suborov projektu z hl’adiska

syntézy a simulécie.
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BASIC CNT.vhd:
library ieee;

use ieee.std logic 1164.all;

entity BASIC_CNT is
port(
CLK50MHZ :
RESET :
DISPLAY :

end BASIC_CNT;

architecture arch
constant DIV_FACTOR
constant LIMIT
constant INCREMENT

signal clk
signal bcdcnt

in std_logic;
in std_logic;
out std_logic_vector(7 downto 0)

of BASIC CNT is

natural range 1 to 25000000
natural range 1 to 15
natural range 1 to 5

1
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std_logic;
std_logic_vector(3 downto 0);

component PRESCALER is

generic(
DIV_FACTOR : natural range 1 to 25000000 := 10
);
port(
CLK50MHZ > in std_logic;
RESET - in std_logic;
CLKOUT : out std_logic
);
end component;
component COUNTER 1is
generic(
LIMIT : natural range 1 to 15 := 10;
INCREMENT > natural range 1 to 5 :=1
)
port(
CLK : In std_logic;
RESET : in std_logic;
CNTOUT : out std_logic_vector(3 downto 0)
):
end component;
component BCD2SEG is
port(
BCDIN : in std_logic _vector (3 downto 0);
DISPLAY : out std_logic _vector (7 downto 0)
E
end component;
begin
the_PRESCALER: PRESCALER
generic map(
DIV_FACTOR => DIV_FACTOR
)
port map(
CLK50MHZ  => CLK50MHZ,
RESET => RESET,
CLKOUT => clk
):

the_COUNTER: COUNTER

generic map(

LIMIT =>

LIMIT,



INCREMENT => INCREMENT

)
port map(
CLK = clk,
RESET => RESET,
CNTOUT => pbcdcnt
)
the BCD2SEG: BCD2SEG
port map(
BCDIN => bcdcnt,
DISPLAY => DISPLAY
)
end arch;
PRESCALER.vhd:

library ieee;
use ieee.std logic_1164._all;
use ieee.std_logic_unsigned.all; -- using comparison "<

entity PRESCALER is

generic(

DIV_FACTOR : natural range 1 to 25000000 := 10
);
port(

CLK50MHZ - in std_logic;

RESET : In std_logic;

CLKOUT : out std_logic

end PRESCALER;
architecture arch of PRESCALER is

signal cnt
signal clk

std_logic_vector (24 downto 0);
std_logic;

begin
CLKOUT <= clk;

process(RESET,CLK50MHZ)
begin
if (RESET = "0") then
cnt <= (others => "0%);
clk <= "0";
elsif (rising_edge(CLK50MHZ)) then
if (cnt < DIV_FACTOR/2) then
cnt <= cnt + 1;
else
cnt <= (others => "0%);
clk <= not clk;
end if;
end if;
end process;
end arch;

COUNTER.vhd:

library ieee;

use ieee.std logic 1164.all;

use ieee.std_logic_unsigned.all; -- using comparison "<

entity COUNTER 1is
generic(



LIMIT

)

port(
CLK
RESET
CNTOUT

INCREMENT

end COUNTER:

architecture

: natural range
: natural range

arch of COUNTER

in std_logic;
in std_logic;
out std_logic_vector(3 downto

is

0)

signal cnt : std_logic_vector (3 downto 0);

begin

CNTOUT <= cnt;

process(RESET,CLK)

begin

if (RESET = "0") then

cnt <= (others => "0%);
elsit (rising_edge(CLK)) then

if (cnt < LIMIT) then

cnt <= cnt + INCREMENT;

else

cnt <= (others => "0%);

end if;
end if;
end process;

end arch;

BCD2SEG.vhd:
library ieee;
use ieee.std_logic_1164._all;

entity BCD2SEG is

port(
BCDIN
DISPLAY

end BCD2SEG:

in std_logic_vector
out std_logic_vector

architecture arch of BCD2SEG

begin

with BCDIN select

DISPLAY <=

'*00000011™
''10011111"
''00100101"
''00001101"
''10011001"
''01001001"
'*01000001"
''00011111"
'*00000001""
'*00001001"
'*00010001™
''11000001"
'"11100101"
''10000101"
''01100001"
'*01110001"
"11111111"

end arch;

when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when

''0000",
0001,

is

"0010", _

""0o11",
''0100",
'*0101",
''0110",

"0111", _

''1000",
''1001",
''1010",
''1011",

"1100", _

1101,
'"1110",
1111,
others;
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stim_BASIC_CNT.vhd

(nezabudnite nastavit’ vlastnosti tohto stiiboru ako ,,VHDL Test Bench File*)

library ieee;
use ieee.std logic_1164._all;

entity stim BASIC CNT is
end stim_BASIC CNT;

architecture stim of stim BASIC CNT is

component BASIC _CNT is

port(
CLK50MHZ : In std_logic;
RESET : in std_logic;
DISPLAY :

E

end component;

out std_logic_vector(7 downto 0)

constant TIME_PERIOD : time := 20ns;

signal CLK50MHZ_ stim, RESET stim
signal DISPLAY_stim

begin

the_BASIC_CNT: BASIC_CNT

port map (
CLK50MHZ => CLK50MHZ_stim,
RESET => RESET_stim,
DISPLAY => DISPLAY_stim

);

std_logic = "0%;
std_logic_vector(7 downto 0);

-- generating the 50MHz Clock signal
CLK50MHZ_stim <= not CLK50MHZ_stim after TIME_PERIOD/2;

-- hold reset for 4 clock cycles_
stimulus: process
begin
RESET stim <= "07;
wait for TIME_PERIOD*4;
RESET stim <= "1";
wait;
end process stimulus;

end stim;



