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Splosni gradniki - generic

 Stavek generic uporabimo, ko zelimo opisati splosne, parametrizirane
gradnike, recimo n-bitni stevec.

 Ob deklaraciji navedemo privzeto vrednost, ob instanciaciji pa dokoncno.

entity counter is entity counter is
g (n: ger := 8);

port ( port (

clock: in STD LOGIC; clock: in STD LOGIC;

reset: in STD LOGIC; reset: in STD LOGIC;

value: out value: out

STD_LOGIC VECTOR (3 downto 0); STD _LOGIC VECTOR (n-1 downto 0);
) );

end counter; end counter;



Komponente

» Zelimo, da ima nas projekt pregledno in modularno strukturo.

» Zelimo veckratno uporabo Ze izdelanih (splo$nih) gradnikov.

* Primer: opis n-bitnega stevca uporabimo enkrat za 4-bitni, drugic za
8-bitni stevec.

* [zkoristimo koncept komponent, ki omogoca vstavljanje in
povezovanje ze definiranih gradnikov v drugih gradnikih.



Primer

« Zgradimo stevec, ki se bo poveceval vsako sekundo.

« Opis bomo razdelili v tri datoteke (module):

* prescaler
 vhodi: clock, reset, 1imit
* izhod: clock_enable
e counter
* vhodi: clock, reset, clock_enable
* izhod: value
* top
* povezuje komponenti prescaler in counter ter definira zunanji vmesnik



Modul prescaler

entity prescaler 1is

generic (

width: integer := 8; -- the width of a prescaler counter
)
port (

clock: in std logic;

reset: in std logic;

limit: in 1nteger;

clock enable: out std logic;

)5

end prescaler;



Modul counter

entity counter 1is

generic (
width: integer := 4;

)

port (
clock: in std logic;
reset: in std logic;
clock _enable: in std logic;
count_up: in std logic;
count_down: in std logic;
value: out signed(width-1 downto @);

)

end counter;



Modul top

 Zunanji modul ne more biti genericen.

entity top is
port (

CLK100MHZ:

BTNC:
SW O:
SW_1:
LED:

)5
end top;

in
in
in
in
out

std logic;
std logic;
std logic;
std logic;
signed(3 downto 0);



Povezovanje modulov

 Gradnik, ki ga zelimo uporabiti znotraj drugega gradnika, imenujemo
komponenta.
« Deklaracija (pred begin v arhitekturi)
component ime_komponente
port ( ime: smer tip _signala ...);
end component;

 Povezovanje
<oznaka>: ime_komponente
port map (
ime_signala koml => ime_signala vezjel,
ime_signala kom2 => ime_signala vezje2,

)s



Primer: deklaracije

-- Constants
constant f_clk_sys:
constant f_clk:
constant cnt_width:
constant pr_width:

constant pr_limit:

-- Internal signals

signal CE: std_logic

integer :
integer :
integer :
integer :

integer :

:= lel;

100e6; -- 100 MHz

1; -- 1 Hz

4;

27;

f clk sys / f clk - 1;

-- Components
component counter is
port (
clock:
reset
clock enable:
count_up:
count_down:
value:

end component;

component prescaler is generic (width

port (
clock:
reset:
limit:
clock_enable:

end component;

in
in
in
in

in

generic (width: integer

std _logic;
std_logic;
std_logic;
std_logic;
std _logic;

= 4);

out signed (width-1 downto @));

in
in

in

out

std _logic;
std_logic;
integer;

std logic);

integer :

27);



Primer: instanciacija

pr: prescaler cnt: counter

generic map ( generic map (
width => pr_width) width => cnt_width)

port map ( port map (
clock => CLK100MHZ, clock => CLK100MHZ,
reset => BTNC, reset => BTNC,
clock _enable => CE, clock _enable => CE,
limit => pr_limit count _up => SW 0,

); count down => SW 1,

value => LED

)5



Simulacija

* Pred sintezo preverimo obnasanje
vezja: "Behavioral simulation”

* Napisali bomo svoj scenarij testiranja,
t.I. "test bench".

 Definiramo drazljaje na vhodu v vezje
In opazujemo potek izhodov.

* File > Add Sources .. 2 Add or

Create Simulation Sources = Create
File 2 <ime_modula>_tb.vhd

Add or Create Simulation Sources

Specify simulation specific HDL files, or directories containing HDL files, to ‘
add to your project. Create a new source file on disk and add it to your

Specify simulation set: sim_1 v
+A
Index  Name Library Location
O 1 top_thb.whd  xil_defaultlib  <Local to Project>
Add Files Add Directories Create File
¥| Include all design sources for simulation
'f\_?_',:' < Back Finish Cancel




Simulacija: "test bench”

* Modul za simulacijo nima zunanjih vhodov ali izhodov.

 V arhitekturt:
 deklariramo komponento, ki predstavlja testirani modul (UUT - unit
under test),
* Instanciramo komponento,
 opisemo drazljaje, pri tem uporabimo procese
°* proces Za generiranje ure,
 proces za ostale drazljaje (stimuluse).



Simulacija: "test bench" (2)

library IEEE; component top is
use IEEE.STD LOGIC_1164.ALL; port ( CLK1@OMHZ: in std logic;
use IEEE.NUMERIC STD.ALL; BTNC: in std logic;
SW_0: in std_logic;
entity top_tb is SW_1: in std_logic;
end entity; LED: out signed (3 downto 9));

end component;
architecture Behavioral of top_tb is

constant clock period: time := 10 ns; begin

signal clock: std logic := '0'; uut: top

signal reset: std_logic := '@'; port map( CLK1@OMHZ => clock,
signal count_up: std logic := '@’; BTNC => reset,
signal count_down: std _logic := '0'; SW_© => count_up,
signal counter_value: signed (3 downto 9); SW 1 => count_down,

LED => counter_value);



Simulacija: "test bench" (3)

clk: process stimuli: process
begin begin

wait for clock period/2; reset <=

clock <= not clock; wait for

end process; reset <=

wait for

count_up

wait for

count_up

10
2*clock _period;
0" ;

2*clock _period;
<= '1";

15*clock period;
<= '0";

count_down <= '1"';

wait; --
end process;
end Behavioral;

wait forever ...



Simulacija: casovni potek signalov

 Zagon simulacije: Q W @ @ X ¥ o 1

* Flow =2 Run Simulation =2
Run Behavioral Simulation

Flow Navigator

o reset

> PROJECT MANAGER 8 count_up

> IP INTEGRATOR e count_down

v SIMULATION

> W counter value[3:0]

Run Simulation

¢ clock_period

> RTL ANALYSIS
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|zZzIv

V prejsnjem izzivu ste opisali modul za pomicno priziganje LEDic. Isti
izziv resite z uporabo komponent:

e prescaler

« gradnik, ki "upocasni" uro

* naj ima genericno sirino registra za stevec
e scroller

« gradnik, ki glede na signal iz modula prescaler priziga/ugasa LEDice in ustvari
efekt pomikanja (glej opis prejsnjega izziva)
* naj ima genericno sirino registra za stanja LEDic; posledicno to pomeni stevilo
LEDic, ki jih krmili.
 top
« glavni modul, ki v katerem povezete komponenti prescaler in scroller in
opisete zunanji vmesnik.



