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1 Requisiti

Si progetti, a livello RT, un circuito che permetta di giocare al gioco del Poker.
Spiegazione del gioco. Il gioco si svolge tra due giocatori, di seguito denominati Giocatore
1 e Giocatore 2, con un mazzo di carte da poker. | giocatori giocano a turno, prevedendo
comunque la possibilia che ognuno di essi possa essere il primo a giocare: ad ogni mano,
ognuno di essi inizia il gioco con 4 carte estratte casualmente dal mazzo, e sceglie tra
di esse quali mantenere e quali invece cambiare. Il sistema, quindi, sostituisce le carte
scelte dal giocatore corrente con ulteriori carte estratte casualmente dal mazzo. A questo
punto, le carte in mano danno luogo ad un punteggio, secondo i seguenti abbinamenti:
1. coppia = 1 punto
2. doppia coppia = 2 punti
3. tris = 3 punti
4. poker = 4 punti
Vince il giocatore che realizza il punteggio pu alto. Implementazione. Il circuito possiede
in tutto 4 ingressi di controllo Playerl, Player2, Pass e Reset, ognuno di parallelismo
pari ad 1 bit, due ingressi di dato Keepl e Keep2, ciascuno di parallelismo pari a 4 bit,
e si deve comportare nel se- guente modo:

Se Reset = 1, il circuito si porta sempre nello stato iniziale, in cui tutti i led e le 4
cifre del display a 7 segmenti sono spenti, indipendentemente dal valore degli altri
segnali.

La prima volta che il segnale Playerl (o Player2) assume il valore 1, il sistema
si prepara a giocare una nuova partita, iniziando dal giocatore corrispondente: il
sistema mostra sulle 4 cifre del display a 7 segmenti la mano iniziale, estratta a
caso.

Il giocatore corrente decide quali carte mantenere portando al valore 1 i rispet-
tivi segnali di selezione (gli ingressi precedentemente denominati Keep). Per ogni
carta mantenuta, il sistema accende il rispettivo separatore decimale sul display a
7 segmenti.

Scelte le carte da mantenere, il giocatore corrente pw far cambiare le altre ripor-

tando al valore 1 il relativo segnale Player. In questo caso, il sistema provvede
ad aggiornare i valori sul display sostituendo le carte eliminate con nuovi valori

casuali.

Terminato il turno del giocatore corrente, il gioco passa al giocatore avversario nel
momento in cui l'ingresso Pass assume il valore 1. La giocata si ripete identica per
il giocatore avversario.



Terminata la fase di gioco di entrambi i giocatori, il sistema determina il punteggio
dei due giocatori, accendendo un numero di led pari al punteggio del Giocatore 1
sulla sinistra e un numero di led pari al punteggio del Giocatore 2 sulla destra.

Si implementi il circuito richiesto sulla FPGA in dotazione, utilizzando i bottoni BTN3,
BTN2, BTN1 e BTNO per i segnali di Playerl, Player2, Pass, e Reset, rispettivamente,
e gli switch SW[7..4] e SWJ7..4] per i segnali di dato Keepl, e Keep2, rispettivamente. Il
circuito lavori ad una frequenza di clock pari a 50 kHz. Si osservi che i numeri visualizzati
sul display sono espressi in esadecimale.

2 Ottimizzazioni

2.1 Pareggio

In aggiunta alle speciche date sie pensato di introdurre alcune ottimizzazioni al
circuito in modo che potesse essere gestito il pareggio. Quando al termine di una mano
i due giocatori ottengono lo stesso punteggio, il circuito veri ca con quali cartee stato
ottenuto. Vince il giocatore che ha ottenuto il punteggio con la carta pu alta. Chiara-
mente se entrambi i giocatori ottengono lo stesso punteggio con le stesse carte il circuito
riconosce una situazione di pareggio.

2.2 Visualizzazione vincitore

A ncte risulti immediato stabilire il vincitore della partita, il circuito, nella fase
della visualizzazione del punteggio, fa lampeggiare i led relativi al giocatore che ottiene
il punteggio maggiore oppure, in caso di pareggio, del giocatore che ha la carta pu alta.
Qualora il circuito riconosca una situazione di pareggio, non fa lampeggiare alcun led.

3 Implementazione

Il progettoe stato implementato esclusivamente mediante descrizioni VHDL, sia a
livello comportamentale che a livello strutturale. Lo sviluppoe avvenuto in ambiente
Windows con Xilinx 9.2.04i. Per ogni componente sviluppatoe stato inoltre realizzato
un testbench gra co i cui risultati saranno riportati in seguito.

3.1 Scheda principale

Il componente scheda principale rappresenta I'entita di pu alto livello e costituisce
la parte del progetto che vera programmata sulla FPGA.

library IEEE;

use IEEE.STD_LOGIC_1164LL
use |IEEE.STD_LOGIC_ARITALL
use IEEE.STD_LOGIC_UNSIGNEDL;



entity scheda_principale is

generic (CLOCK _DISP : integer := 100000;
CLOCK_GIOCO : integer := 1000;
CLOCK_DEBUG : integer := 12500000);

port ( CLK : in std_logic;

PLAYERL1 :in std_logic;

PLAYER2 :in std_logic;

PASS :in std_logic;

RST :in std_logic;

KEEPL1:in std_logic_vector ( 3 downto 0);
KEEP2:in std_logic_vector (3 downto 0);
OUTPUTout std_logic_vector (7 downto 0);
EN: out std_logic_vector (3 downto 0);
LED: out std_logic_vector (7 downto 0)

);
end scheda_principale;
architecture  structural  of scheda_principale is

component clock_divider
generic (MODULUS in positive range 2 to integerhigh:=4);
port (  CLK,RST : in std_logic;
O : out std_logic
)i

end component

component stabilizzatore is
port ( CLK,CLK_AB,RST,l: in std_logic;
O: out std_logic
);

end component

component fsm

port ( CLK, RST: in std_logic;
P1, P2, PASS,P1PLAYED_I,P2PLAYED in std_logic;
KEEP1,KEEP2in std_logic_vector(3 downto 0);
CARTE:out std_logic_vector(3 downto 0);
GIOCATOREut std_logic_vector(l downto 0);
TEST: out std_logic_vector(2 downto 0);
CALCOLA,P1PLAYED_O,P2PLAYED_O,LIGHDLEDstd_logic



);

end component

component bit_generator

port (
CIFRAL: in
CIFRAZ2: in
CIFRA3: in
CIFRA4: in
BIT1: out
BIT2: out
BIT3: out
BIT4: out
BIT5: out
BIT6: out
BIT7: out
BIT8: out

);

end component
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port (  CLK,CLK_LED,RST,LIGHTLED in std_logic;
GIOCATORE in std_logic_vector(2 downto 0);
BUSLED,CARD1,CARD2n: std_logic_vector(3 downto 0);
LED : OUTstd_logic_vector(7 downto 0)

)i

end component

component card_logic
port (  RST,DCLOCK,GCLOCK,DEBCLOCK,@Lktd_logic;
CARTE :in std_logic_vector(3 downto 0);
GIOCATORE in std_logic_vector(1 downto 0);
CARTAL,CARTA2,CARTA3,CARTAL: std_logic_vector(3 downto 0)
);

end component

component displ_encoder
port ( A: in std_logic_vector(3 downto 0);
KEEP1,KEEP2 in std_logic;
TEST: in std_logic_vector(2 downto 0);
O: out std_logic_vector(7 downto 0)
)i

end component

component score

port (  C1,C2,C3,C4: in std_logic_vector (3 downto 0);
CALCOLAIn std_logic;
L: out std_logic_vector(3 downto 0);
CARD1,CARDZut std_logic_vector(3 downto 0)

);

end component

component played

port ( CLK,RST, plplayed_i, p2played_i : in std_logic;
plplayed_o, p2played o : out std_logic

);

end component

signal GCLOCK : std_logic;

signal DCLOCK : std_logic;

signal DEBCLOCK : std_logic;

signal SPLAYERL1 : std_logic;

signal SPLAYER2 : std logic;

signal SPASS : std_logic;

signal C1D: std _logic_vector(7  downto 0);



begin

signal C2D: std_logic_vector(7  downto 0);

signal C3D: std_logic_vector(7  downto 0);

signal C4D: std_logic_vector(7  downto 0);

signal CI1N: std_logic_vector(3  downto 0);

signal C2N: std_logic_vector(3  downto 0);

signal C3N: std_logic_vector(3  downto 0);

signal C4N: std_logic_vector(3  downto 0);

signal BIT1: std _logic_vector (3 downto 0);
signal BIT2: std_logic_vector (3 downto 0);
signal BIT3: std_logic_vector (3 downto 0);
signal BIT4: std_logic_vector (3 downto 0);
signal BIT5: std_logic_vector (3 downto 0);
signal BIT6: std_logic_vector (3 downto 0);

signal BIT7: std_logic_vector (3 downto 0);

signal BIT8: std_logic_vector (3 downto 0);

signal EN_LOGIC_IN: std_logic_vector(3 downto 0);
signal CARTE:std _logic_vector (3 downto 0);

signal GIOCATORE:std_logic_vector(1 downto 0);
signal CALCOLA:std_logic;

signal PLAYEDZ1_I,PLAYED1_O,PLAYED2_I,PLAYED2_O:std_logic;
signal BUSLED: std_logic_vector(3 downto 0);
signal LIGHTLED: std_logic;

signal TEST:std_logic_vector(2  downto 0);

signal CARD1,CARD2: std_logic_vector (3 downto 0);

game_div: clock_divider

generic map (CLOCK_GIOCO)

port map (CLK, RST, GCLOCK);
disp_div: clock_divider

generic map (CLOCK_DISP)

port map (CLK, RST, DCLOCK);
deb_div: clock_divider

generic map (CLOCK_DEBUG)

port map (CLK,RST,DEBCLOCK);
pl_stab: stabilizzatore

port map (GCLOCK,DEBCLOCK,RST, PLAYER1,SPLAYERL1);
p2_stab: stabilizzatore

port map (GCLOCK,DEBCLOCK,RST, PLAYER2,SPLAYER?2);
pass_stab: stabilizzatore

port map (GCLOCK,DEBCLOCK,RST, PASS,SPASS);
mem_played : played

port map(GCLOCK,RST,playedl_o,played2_o,playedl_i,played2_i);
state_machine: fsm



port map (GCLOCK,RST,SPLAYER1,SPLAYER2,SPASS,PLAYED1 |,
PLAYED2 |, KEEP1,KEEP2,CARTE,GIOCATORE,TEST,
CALCOLA,PLAYED1_O,PLAYED2_O,LIGHTLED);
c_logic: card_logic
port map (RST,DCLOCK,GCLOCK,DEBCLOCK,CLK,CARTE,
GIOCATORE,C1N,C2N,C3N,C4N);
disp_enl: displ_encoder
port map (C1N,KEEP1(0),KEEP2(0),TEST,C1D);
disp_en2: displ_encoder
port map (C2N,KEEP1(1),KEEP2(1),TEST,C2D);
disp_en3: displ_encoder
port map (C3N,KEEP1(2),KEEP2(2),TEST,C3D);
disp_en4: displ_encoder
port map (C4N,KEEP1(3),KEEP2(3),TEST,C4D);
bit_gen: bit_generator
port map (C1D,C2D,C3D,C4D,BIT1,BIT2,BIT3,
BIT4,BIT5,BIT6,BIT7,BIT8);
disp_log: display_logic
port map(BIT1,BIT2,BIT3,BIT4,BIT5,BIT6,
BIT7,BIT8,EN_LOGIC_IN,OUTPUT);
disp_en: display_enable
port map(DCLOCK,RST,EN,EN_LOGIC_IN);
punti: score
port map(C1N,C2N,C3N,C4N,CALCOLA,BUSLED,CARD1,CARD?2);
lellogi: led_logic
port map(GCLOCK,DEBCLOCK,RST,LIGHTLED,TEST,
BUSLED,CARD1,CARD2,LED);
end structural;

La descrizione e strutturale e provvede a istanziare i componenti connettendoli tra
loro e ad impiegare tre istanze del divisore di frequenza per convertire il clock della
scheda a frequenze inferiori per la logica di gioco, per la logica di gestione del display e
per far generare al componente random quattro numeri casuali di erenti. | segnali di
input vengono inoltre ltrati usando degli stabilizzatori formati da antibouncing e da
generatori di impulsi al ne di evitare campionamenti multipli di una singola pressione

e di evitare che due pressioni ravvicinate causino un salto di stato.

3.2 Divisore di frequenza

Il componente divisore di frequenza si occupa di scalare il clock della scheda (50
MHz) in clock pu lenti. Riceve come parametro un numero intero che rappresenta i
colpi di clock che deve contare. In questo modoe possibile ricavare il clock del gioco da
50 KHz passando come parametro il numero intero 100000 , il clock del display a 200



MHz inserendo il numero intero 1000 ed il clock utilizzato per una cifra casuale e per il
componente blink da 4 Hz inserendo il numero intero 12500000.

library ieee;
use ieee.std _logic_1164. all ;

entity clock _divider is
generic (MODULUSIn positive range 2 to integerhigh:=4);

port (CLK, RST: in std_logic;
O: out std_logic);
end clock_divider;

architecture  behavioral of clock_divider is
begin
process (CLK, RST)
variable count: natural range O to MODULUS-1,;

begin
if RST = '"1" then
count := 0O;
O <= 04

elsif  rising_edge(CLK) then
if count = MODULUS-fhen
count := 0;
else
count := count + 1;
end if ;
if count >= MODULUS/then
O <= "0,
else
O <=1,
end if ;
end if ;
end process;
end behavioral,

= > ]

[ test_clock_divider thw [ [ Simulstion

Questoe un esempio ricavato ad hoc che divide per quattro il clock che riceve in ingresso.



3.3 Stabilizzatore segnale

Come accennato in precedenza, questo componente si occupa di evitare campiona-
menti multipli di una singola pressione dei bottoni P1,P2 e PASS. La descrizione e
strutturale ed istanzia due componenti: il generatore di impulsi e I'antibounching.

library IEEE;

use IEEE.STD_LOGIC_1164LL
use |IEEE.STD_LOGIC_ARITALL
use IEEE.STD_LOGIC_UNSIGNEDL;

entity  stabilizzatore is
port (  CLK,CLK_AB,RST,l: in std_logic;
O: out std_logic
);

end stabilizzatore;
architecture  structural of stabilizzatore is

component antibouncing is
port ( CLK,RST,l: in std_logic;
O: out std_logic
)i

end component

component pulse_generator
port (  CLK,I : in std_logic;
O : out std_logic
);
end component
signal tmp: std_logic;

begin

pulse_gen: pulse_generator
port map(CLK,tmp,0);

anti: antibouncing

port map(CLK_AB,RST,l,tmp);

end structural;
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[ test_stabilizzatore thw [ Simulation

Il test dimostra che viene generato un singolo impulso solamente se il tastoe premuto

per pu di un quarto di secondo.

3.3.1 Generatore di impulsi

Il generatore di impulsi viene usato per evitare che una pressione prolungata di
un pulsante da parte dell'utente venga campionata erroneamente in momenti successivi.
Non appena viene campionato in input un fronte di salita, 'uscita rimane alta per un solo
colpo di clock, rimanendo poi in attesa del fronte di salita successivo. La descrizione
e comportamentale e la variabile old si occupa di memorizzare il valore campionato

precedentemente per riconoscere i fronti di salita

library ieee;
use ieee.std_logic_1164. all ;

entity pulse_generator is
port (CLK: in std_logic;
l: in  std_logic;
O: out std_logic);
end pulse_generator;

architecture  behavioral of pulse_generator
begin
process (CLK)
variable old: std_logic := '0;
begin
if rising_edge(CLK) then
if old="'0 andl ="'1 then
O <=1,
else
O <=0}
end if ;
old := I;
end if ;

10

is



end process;
end behavioral,

surrent Slmulatlo _
| Time: 10 ms N

e ._|_|
|
Dtest_pulse_gen thw | [ Sirmulation

3.3.2 Antibouncing

La descrizionee strutturale e per mezzo di due ip op di tipo D permette di scalare
ulteriormente il clock ga ridotto che riceve in ingresso. Alza ad 1 il valore dell'uscita
solo se il tastoe premuto per pu di un quarto di secondo. Cb evita che una pressione
prolungata percepita dall'utilizzatore che risultano essere in reala pu pressioni brevi
possano portare in stati non corretti.

library IEEE;

use |IEEE.STD_LOGIC 1164LL;
use IEEE.STD_LOGIC_ARITALL
use IEEE.STD_LOGIC_UNSIGNED,

entity antibouncing is
port ( CLK,RST,l: in std_logic;
O: out std_logic
);

end antibouncing;

architecture  Behavioral of antibouncing is
component ff d is
port ( CLK, RST: in std_logic;
D: in  std_logic;
Q: out std_logic);
end component
signal ff out : std logic_vector(l downto 0);
begin

ff 0: ff d

port map(CLK,RST,Iff_out(0));
ff 1: ff d

port map(CLK,RST,ff_out(0),ff_out(1));
O<= ff_out(0) and ff_out(1);

11



end Behavioral;

< il
[ test_antibouncingthw | [ Simulation

3.3.3 Flip op tipo D

Il componente ip op tipo D permette di memorizzare un bit. Quando si feri ca un
fronte di salita pone in uscita il valore che riceve in ingresso.

library ieee;
use ieee.std_logic_1164. all ;

entity ff d is
port (CLK, RST: in std_logic;
D: in  std_logic;
Q: out std_logic);
end ff_d;

architecture  behavioral of ff d is

begin
process (CLK, RST)
begin
if RST = '1' then
Q <='0%
elsif  rising_edge(CLK) then
Q <= D;
end if ;

end process;
end behavioral;

12
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3.4 Played

Il componente Played, descritto in maniera strutturale, permette di memorizzare due
segnali P1lplayed e P2played per mezzo di due ip op. Questi due segnali memorizzano
le mani dei due giocatori e sono utili alla macchina a stati per de nire corretta esecuzione
della partita.

library IEEE;

use IEEE.STD_LOGIC_1164LL
use |IEEE.STD_LOGIC_ARITALL
use IEEE.STD_LOGIC_UNSIGNEDL;

entity played is
port ( CLK,RST, plplayed i, p2played i : in std_logic;
plplayed_o, p2played_o : out std_logic
)i
end played;

architecture  structural  of played is
component ff_d
port (CLK, RST: in std_logic;

D: in  std_logic;
Q: out std_logic);
end component
begin
ff1. ff d
port map (CLK,RST,plplayed_i,plplayed_o);
ff2: ff d

port map (CLK,RST,p2played_i,p2played_o);
end structural;

13
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3.5 Macchina a stati niti

library ieee;
use ieee.std_logic_1164. all ;

entity fsm is
port (CLK, RST: in std_logic;

P1, P2, PASS,P1PLAYED |,P2PLAYED ih std_logic;
KEEP1,KEEP2in std_logic_vector(3 downto 0);
CARTE:out std logic_vector(3 downto 0);
GIOCATOREut std_logic_vector(1 downto 0);
TEST: out std_logic_vector(2 downto 0);
CALCOLA,P1PLAYED_O,P2PLAYED_O,LIGHDUEDstd_logic

end fsm;

architecture  state_machine of fsm is
type STATEis (IDLE, P1STARTS,P1CHANGES,P2CHANGES, P2STARTS,POINTS,WAIT_P1S,
WAIT_P2S,WAIT_P1P,WAIT_P2P);
signal current_state, next state: STATE;
begin
process (CLK, RST)
begin
if RST='1" then
current_state <= IDLE;
elsif  rising_edge(CLK) then
current_state <= next_state;

end if ;
end process;

process (current_state,P1,P2,PASS)

14



begin
case current_state is
when IDLE =>
if P1="1" then
next_state <= P1STARTS;
elsif P2="1" then
next _state <= P2STARTS;
else
next state <= IDLE;
end if ;
when P1STARTS =>
next_state <= WAIT_P1S;
when P2STARTS =>
next_state <= WAIT_P2S;
when P1ICHANGES =>
next_state<= WAIT_P1P;
when P2CHANGES=>
next_state<=WAIT_P2P;
when POINTS =>
next_state <= POINTS;
when WAIT_P1S =>
if PASS = '1' and P2PLAYED I|='0" then
next_state <= P2STARTS;
elsif PASS = '1' and P2PLAYED_I="1' then
next_state <= POINTS;
elsif P1 ='1'" then
next_state <= P1CHANGES;
else
next_state <= WAIT_P1S;
end if ;
when WAIT_P2S =>
if PASS = '1' and P1PLAYED_I='0" then
next_state <= P1STARTS;
elsif PASS = '1' and P1PLAYED_I="1' then
next_state <= POINTS;
elsif P2 ="1' then
next_state <= P2CHANGES;
else
next_state <= WAIT_P2S;
end if ;
when WAIT_P1P=>
if PASS = '1' and P2PLAYED I|='0' then
next_state <= P2STARTS;
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elsif PASS = '1' and P2PLAYED_I="1' then
next_state <= POINTS;
else
next state <= WAIT_P1P;
end if ;
when WAIT_P2P=>
if PASS = '1' and P1PLAYED I|='0' then
next_state <= P1STARTS;
elsif PASS = '1' and P1PLAYED_I="1' then
next_state <= POINTS;
else
next_state <= WAIT_P2P;
end if ;
end case;
end process;

process (CLK)
begin

if rising_edge(CLK) then

case current_state is

when IDLE =>
CARTE<%111";
GIOCATORE48" ;
CALCOLA<='0}
P1PLAYED_O<='0'
P2PLAYED_O<='0'
LIGHTLED<='0;
TEST<%011";

when P1STARTS =>
P1PLAYED_O<='1
CARTE<8000";
GIOCATORE®S" ;
CALCOLA<='0}
LIGHTLED<='0;
TEST<%011";

when PLCHANGES =>
CARTE<=KEEP1;
GIOCATORE®S" ;
CALCOLA<='0,
LIGHTLED<='0";
TEST<%011";

when P2CHANGES =>
CARTE<=KEEP2;

16



GIOCATORE®:" ;
CALCOLA<='0}
LIGHTLED<='0;
TEST<%011";
when P2STARTS =>
P2PLAYED_O<='1';
CARTE<8000";
GIOCATORE®:" ;
CALCOLA<="0
LIGHTLED<='0’;
TEST<%011";
when WAIT_P1S =>
P1PLAYED_O<='1';
CARTE<%111";
GIOCATORE4%" ;
CALCOLA<=1,
TEST<%100";
LIGHTLED<='0";
when WAIT_P2S =>
P2PLAYED_O<='1";
CARTE<%111";
GIOCATORE4%" ;
TEST<#101";
CALCOLA<=1"
LIGHTLED<='0;
when WAIT_P1P=>
GIOCATORE4%" ;
CARTE<%111";
CALCOLA<="1"
LIGHTLED<='0’;
TEST<%000";
when WAIT_P2P=>
GIOCATORE4%" ;
CARTE<%111";
CALCOLA<=1"
TEST<%001";
LIGHTLED<='0";
when POINTS =>
CARTE<%111";
GIOCATORE4%" ;
CALCOLA<='0}
TEST<%011";
LIGHTLED<="1"



end case;
end if ;

end process;
end state_machine;

4000
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3.6 Logica di controllo delle carte

La logica di controllo delle carte contiene al suo interno due componenti: random e
mazzo. Il primo si occupa di generare delle carte casuali mentre il secondo si occupa di
posizionarle correttamente in base al giocatore ed al numero di carte richieste da esso.

library IEEE;

use |IEEE.STD_LOGIC 1164LL;
use IEEE.STD_LOGIC_ARITALL
use |IEEE.STD_LOGIC_UNSIGNED,

entity card_logic is
port (  RST,DCLOCK,GCLOCK,DEBCLOCK,@Lkstd_logic;
CARTE :in std_logic_vector(3 downto 0);
GIOCATORE in std_logic_vector(1 downto 0);
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CARTAL,CARTA2,CARTA3,CARTAL: std_logic_vector(3 downto 0)
);

end card_logic;

architecture  structural  of card_logic is
component random
port (  RST,DCLOCK,GCLOCK,DEBCLOCK,@LKtd_logic;
T1,T2,T3,T4 . out std _logic vector(3 downto 0)
)i
end component
component mazzo
port ( CLK: in std_logic;
C1,C2,C3,C4,CARTE :in std_logic_vector(3 downto 0);
GIOCATORE in std_logic_vector(1 downto 0);
CARTAL1,CARTA2,CARTA3,CARTA4: std logic_vector(3 downto 0)
)i
end component

signal C1,C2,C3,C4 : std_logic_vector(3 downto 0);
begin

randomgen: random
port map(RST,DCLOCK,GCLOCK,DEBCLOCK,CLK,C1,C2,C3,C4);

deck: mazzo

port map(GCLOCK,C1,C2,C3,C4,CARTE,GIOCATORE,
CARTA1,CARTA2,CARTA3,CARTA4);

end structural;
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3.6.1 Random

Il componente Randome descritto strutturalmente e contiene al suo interno quattro
Ifsr; uno per ogni carta visualizzata sul display. Riceve in ingresso quattro clock diversi:
uno da 50MHz, uno da 50KHz, uno da 200MHz ed in ne uno da 8Hz. Sono necessari
guesti quattro clock di erenti per evitare che i quattro componenti generino quattro
carte uguali.

library IEEE;

use IEEE.STD_LOGIC_1164LL;
use IEEE.STD LOGIC_ARITALL
use IEEE.STD_LOGIC_UNSIGNED;

entity random is
port (  RST,DCLOCK,GCLOCK,DEBCLOCK,@LKtd_logic;
T1,T2,T3,T4 : out std_logic_vector(3 downto 0)
);

end random;

architecture  structural  of random is
component Ifsr
port (  CLK,RST :in std_logic;
O : out std_logic_vector (3 downto 0)
);

end component
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begin

randO: Ifsr

port map(DCLOCK,RST,T1);
randl: Ifsr

port map(GCLOCK,RST,T2);
rand2: Ifsr

port map(DEBCLOCK,RST,T3);
rand3: Ifsr

port map(CLK,RST,T4);

end structural;

3.6.2 Generatore di numeri casuali

library IEEE;

use |IEEE.STD_LOGIC 1164ALL;
use IEEE.STD_LOGIC_ARITALL
use |IEEE.STD_LOGIC_UNSIGNED,
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entity Ifsr is

port (  CLK,RST : in std_logic;
O : out std_logic_vector (3 downto 0)

);

end Ifsr;
architecture Behavioral of Ifsr s

component ff_d
port ( CLK, RST: in std_logic;
D: in  std_logic;
Q: out std_logic);

end component

component xnor_2
port (A, B: in std_logic;
O: out std_logic);
end component

signal first,xnorl1,xnorl2,xnor21,xnor22,xnor31,xnor32,ff1_2: std_logic;
signal uscita: std_logic_vector (3 downto 0);

begin

O(3 downto 0) <=uscita(3 downto 0);
uscita(3)<=RST xnor RST;
ffdl: ff d

port map(CLK,RST first,ff1_2);
ffd2: ff_d

port map(CLK,RST,ff1_2,uscita(1));
ffd3:ff_d

port map(CLK,RST,uscita(l),uscita(2));
ffd4: ff_d

port map(CLK,RST,uscita(2),xnorll);
ffd5: ff_d

port map(CLK,RST,xnorl1,xnor21);
ffd6: ff_d

port map(CLK,RST,xnor21,xnor31);
ffd7: ff_d
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port map(CLK,RST,xnor31,uscita(0));
ffdg: ff d

port map(CLK,RST,uscita(0),xnor32);
first_xnor: xnor_2

port map(xnorll,xnorl2 first);
second_xnor: xnor_2

port map(xnor21,xnor22,xnorl2);
third_xnor: xnor_2

port map(xnor31,xnor32,xnor22);
end Behavioral;

3.7 Logica di controllo del mazzo

library IEEE;
use IEEE.STD_LOGIC_1164LL;
use IEEE.STD_LOGIC_ARITALL
use IEEE.STD_LOGIC_UNSIGNEL
entity mazzois
port ( CLK : in std_logic;
C1,C2,C3,C4,CARTE :in std_logic_vector(3 downto 0);
GIOCATORE in std_logic_vector(1 downto 0);
CARTA1,CARTA2,CARTAS3,CARTA4: std_logic_vector(3 downto 0)
);

end mazzo;

architecture  Behavioral of mazzois
signal C1l1,C2l,C3l,C41,C10,C20,C30,C40: std_logic_vector(3 downto 0);
begin
process (CLK)
begin
if rising_edge(CLK) then
C1l <=C10;
C2l <=C20;
C3l <=C30;
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end if ;

end process;

C4l <=C40;

process (GIOCATORE)

begin

if GIOCATOREBL" then

C10<=0000";
C20<000";
C30<=0000";
C40<=9000";

elsift GIOCATORB®O" or GIOCATOR®BA"

if CARTE(0)='0' then

C10<=C1;
else
C10<=Cl1l;
end if ;
if CARTE(1)='0" then
C20<=C2;
else
C20<=C2I;
end if ;
if CARTE(2)='0' then
C30<=C3;
else
C30<=C3lI;
end if ;
if CARTE(3)='0' then
C40<=C4;
else
C40<=C4l;
end if ;
elsif GIOCATORHBA" then
C10<=Cl1lI;
C20<=C2I;
C30<=C3I;
C40<=C4l;
end if ;
CARTA1<=C1l;
CARTA2<=C2I;
CARTA3<=C3I;
CARTA4<=CA4l;
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end process;
end Behavioral;

3.8 Display Encoder

library ieee;
use ieee.std logic_1164. all ;

entity displ_encoder is
port (A: in std_logic_vector(3 downto 0);
KEEP1,KEEP2in std_logic;
TEST: in std_logic_vector(2 downto 0);
O: out std_logic_vector(7 downto 0));
end displ_encoder;

architecture  behavioral of displ_encoder s
begin
process (A,KEEP1,KEEP2)
begin
if A ="0000" then
O <="11111111";
elsift A ="0001" then
O <="10011111";
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elsif A ="0010" then
O <="00100101";
elsif A ="0011" then
O <="00001101";
elsif A ="0100" then
O <="10011001";
elsif A ="0101" then
O <="01001001";
elsif A ="0110" then
O <="01000001";
elsif A ="0111" then
O <="00011111";
elsif A ="1000" then
O <="00000001";
elsif A ="1001" then
O <="00001001";
elsif A ="1010" then
O <="00010001";
elsif A ="1011" then
O <="11000001";
elsif A ="1100" then
O <="01100011";
elsif A ="1101" then
O <="10000101";
elsif A ="1110" then
O <="01100001";
elsif A ="1111" then
O <="01110001";
end if ;
if A='0000" then
O(0)<="1"4
else
if (KEEP1='1" and TEST=L00") or (KEEP2="1' and TEST=101")then
O(0)<=0%
end if ;
end if ;
end process;
end behavioral;
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3.9 Bit Generator

library IEEE;

use IEEE.STD_LOGIC_1164LL
use |IEEE.STD_LOGIC_ARITALL
use IEEE.STD_LOGIC_UNSIGNEDL;

entity  bit_generator is

port (
CIFRAL: in std_logic_vector ( 7 downto 0);
CIFRAZ2: in std_logic_vector ( 7 downto 0);
CIFRAS: in std_logic_vector ( 7 downto 0);
CIFRA4: in std_logic_vector ( 7 downto 0);
BIT1: out std logic vector (3 downto 0);
BIT2: out std_logic_vector (3 downto 0);
BIT3: out std_logic_vector (3 downto 0);
BIT4: out std_logic_vector (3 downto 0);
BIT5: out std_logic_vector (3 downto 0);
BIT6: out std_logic_vector (3 downto 0);
BIT7: out std_logic_vector (3 downto 0);
BIT8: out std logic_vector (3 downto 0)

);
end bit_generator;

architecture  Behavioral of bit_generator s
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begin

BIT1<=(CIFRA1(0),
BIT2<=(CIFRAL(L),
BIT3<=(CIFRAL(2),
BIT4<=(CIFRAL(3),
BIT5<=(CIFRAL(4),
BIT6<=(CIFRAL(5),
BIT7<=(CIFRAL(6),
BIT8<=(CIFRAL(7),

end Behavioral;

3.10 Logica di controllo del display

library IEEE;

use |IEEE.STD_LOGIC_1164LL
use |IEEE.STD_LOGIC_ARITALL
use |IEEE.STD_LOGIC_UNSIGNED,

entity  display_logic

port (

BIT1:
BIT2:
BIT3:
BIT4:
BITS:
BIT6:
BIT7:

is

std_logic_vector (3
std_logic_vector (3
std_logic_vector (3
std_logic_vector (3
std_logic_vector (3
std_logic_vector (3
std_logic_vector (3

28

CIFRA2(0), CIFRA3(0), CIFRA4(0));
CIFRA2(1), CIFRA3(1), CIFRA4(1));
CIFRA2(2), CIFRA3(2), CIFRA4(2));
CIFRA2(3), CIFRA3(3), CIFRA4(3));
CIFRA2(4), CIFRA3(4), CIFRA4(4));
CIFRA2(5), CIFRA3(5), CIFRA4(5));
CIFRA2(6), CIFRA3(6), CIFRA4(6));
CIFRA2(7), CIFRA3(7), CIFRA4(7));

downto
downto
downto
downto
downto
downto
downto

0);
0);
0);
0);
0);

0);



BIT8: in std_logic_vector (3 downto 0);
ENABLE:in std_logic_vector ( 3 downto 0);
OUTPUTout std_logic_vector (7 downto 0)

);

end display_logic;

architecture  structural  of display_logic is

begin

component single_bit

port (
EN,B: in std_logic_vector (3 downto 0);
OUTPUTout std_logic

);

end component

single_1: single_bit
port map(ENABLE,BIT1,0UTPUT(0));

single_2: single_bit
port map(ENABLE,BIT2,0UTPUT(1));

single_3: single_bit
port map(ENABLE,BIT3,0UTPUT(2));

single_4: single_bit
port map(ENABLE,BIT4,0UTPUT(3));

single_5: single_bit
port map(ENABLE,BIT5,0UTPUT(4));

single_6: single_bit
port map(ENABLE,BIT6,0UTPUT(5));

single_7: single_bit
port map(ENABLE,BIT7,0UTPUT(6));

single_8: single_bit
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port map(ENABLE,BIT8,0UTPUT(7));

end structural;
3.10.1 Single bit

library IEEE;

use |IEEE.STD_LOGIC_1164LL;
use IEEE.STD_LOGIC_ARITHALL
use IEEE.STD_LOGIC_UNSIGNED;

entity  single_bit  is

port (
EN: in std_logic_vector ( 3
B: in std_logic_vector ( 3
OUTPUTout std_logic

);

end single_bit;
architecture  structural  of single bit s

component and_2
port (
A,B: in std_logic;
O: out std_logic
);

end component

component or_4

port (
AB,C,D: in std_logic;
O: out std_logic

);

end component

signal AN_1: std_logic;
signal AN_2: std_logic;
signal AN_3: std_logic;
signal AN_4: std_logic;

begin
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and_a: and_2

port map (EN(0), B(0), AN_1);
and_b: and_2

port map (EN(1), B(1), AN_2);
and_c: and_2

port map (EN(2), B(2), AN_3);

and_d: and_2
port map (EN(3), B(3), AN_4);
or a: or 4

port map (AN_1, AN_2, AN_3, AN_4, OUTPUT);

end structural;
3.11 Display Enable

library IEEE;

use IEEE.STD_LOGIC_1164LL
use |IEEE.STD_LOGIC_ARITALL
use IEEE.STD_LOGIC_UNSIGNEDL;

entity display_enable is
generic ( CLK_EN: integer:=2);
port (
CLK,RST:in std_logic;
EN: out std_logic_vector (3 downto 0);
EN_LOGIC:.out std_logic_vector (3 downto 0)
);

end display_enable;
architecture  structural  of display_enable s

component xnor_2
port (  A,B: in std_logic;
O: out std_logic
);

end component

component clock_divider
generic (MODULUS in positive range 2 to integer’high:=4);
port (  CLK, RST: in std_logic;
O: out std_logic
);
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end component

component decoder2_4
port (  Al, A2: in std_logic;
OUTPUTout std_logic_vector (3 downto 0);
OUTPUT_DISPout std_logic_vector (3 downto 0)
);

end component

signal fisso: std_logic;
signal FFOUT: std_logic;

begin

xnor_fisso: xnor_2
port map(RST,RST,fisso);

div:clock_divider

generic map(CLOCK_EN)
port map(CLK,RST,FFOUT);
decoder: decoder2 4

port map(CLK,FFOUT,EN_LOGIC,EN);

end structural;

3.11.1 Decoder 2 4

library IEEE;
use |IEEE.STD_LOGIC_1164ALL;
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entity decoder2_4 is

port (  Al, A2: in std_logic;
OUTPUTout std_logic_vector (3 downto 0);
OUTPUT_DISPout std_logic_vector(3 downto 0)

)i
end decoder2_4;

architecture  Behavioral of decoder2_4 is
begin

process (A1,A2)

begin

if (A1='0"Y) then

if (A2='0") then
OUTPUT(0)<="1";
OUTPUT(1)<='0Y
OUTPUT(2)<='0";
OUTPUT(3)<='0";
OUTPUT_DISP(0)<='0";
OUTPUT _DISP(1)<="1";
OUTPUT_DISP(2)<="1";
OUTPUT _DISP(3)<="1";

else
OUTPUT(0)<='0";
OUTPUT(1)<="1}
OUTPUT(2)<='0";
OUTPUT(3)<='0"
OUTPUT_DISP(0)<="1";
OUTPUT _DISP(1)<='0"
OUTPUT_DISP(2)<="1";
OUTPUT _DISP(3)<="1";

end if ;

elsif (A2='0") then

OUTPUT(0)<='0%;
OUTPUT(1)<='0"
OUTPUT(2)<="1};
OUTPUT(3)<='0";
OUTPUT _DISP(0)<="1";
OUTPUT_DISP(1)<="1";
OUTPUT _DISP(2)<='0";
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OUTPUT _DISP(3)<="1";
else
OUTPUT(0)<='0";
OUTPUT(1)<='0%
OUTPUT(2)<='0";
OUTPUT(3)<="1};
OUTPUT_DISP(0)<="1";
OUTPUT _DISP(1)<="1";
OUTPUT_DISP(2)<="1";
OUTPUT _DISP(3)<='0";
end if ;
end process;
end Behavioral;

3.12 Logica per il calcolo dei punti

library ieee;
use ieee.std _logic_1164. all ;
use ieee.numeric_std. all ;

entity score is
port (  C1,C2,C3,C4: in std logic vector (3 downto 0);
CALCOLAIn std_logic;
L: out std_logic_vector(3 downto 0);
CARD1,CARD2ut std_logic_vector(3 downto 0)
);

end score;

architecture structural of score is
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component bubblesort4
port ( EN: in std_logic;

C1,C2,C3,C4: in std_logic_vector (3 downto 0);
C10,C20,C30,C40: out std_logic_vector (3

downto 0)
);
end component
component compute_score
port ( EN: in std_logic;
C1,C2,C3,C4: in std_logic_vector (3 downto 0);
CARD1,CARD2ut std_logic_vector (3 downto 0);
L. out std_logic_vector(3 downto 0)
);
end component
signal cartal,carta2,carta3,cartad: std_logic_vector (3 downto 0);
begin
bubblesort:bubblesort4
port map(CALCOLA,C1,C2,C3,C4,cartal,carta2,carta3,cartad);
computescore:compute_score
port map(CALCOLA,cartal,carta2,carta3,carta4, CARD1,CARD2,L);
end structural;

3.12.1 Bubblesort
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library ieee;
use ieee.std_logic_1164. all ;
use ieee.numeric_std. all ;

entity bubblesort4 is
port ( EN :in std_logic;
C1,C2,C3,C4: in std_logic_vector (3 downto 0);
C10,C20,C30,C40: out std logic_vector (3 downto 0)
);
end bubblesort4;

architecture structural of bubblesort4 is

component comparator
port ( EN : in std_logic;
A, B: in std_logic_vector (3 downto 0);
C, D: out std_logic_vector (3 downto 0)
);

end component

signal ¢30out_1,c300ut_2,c31lout_1,c3lout 2,c32out_1,c200ut_1,
c20out_2,c21out_1 : std_logic_vector (3 downto 0);
begin
c3_0:comparator
port map(EN,C1,C2,c300ut_1,c300ut_2);
c3_1:comparator
port map(EN,c30out_2,C3,c31out_1,c31lout_2);
c3_2:comparator
port map(EN,c31lout_2,C4,c320ut_1,C40);
c2_0:comparator
port map(EN,c30out_1,c31out_1,c200ut_1,c200ut_2);
c2_1:.comparator
port map(EN,c20out_2,c32out_1,c21lout_1,C30);
cl_O:comparator
port map(EN,c20out_1,c21out_1,C10,C20);
end structural;
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3.12.2 Comparatore

library ieee;
use ieee.std_logic_1164. all ;
use ieee.numeric_std. all ;

entity comparator is
port ( EN:in std_logic;
A, B: in std_logic_vector (3 downto 0);
C, D: out std_logic_vector (3 downto 0)
)i

end comparator;

architecture  behavorial of comparator is

begin
process (EN,A,B)
begin
if EN='1" then
if A > Bthen
C<=B:
D<=A;
else
C<=A;
D<=B:;
end if ;
else
C<20000";
D<=0000";
end if ;

end process;
end behavorial;
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3.12.3 Compute Score

library ieee;
use ieee.std_logic_1164. all ;
use ieee.numeric_std. all ;

entity compute_score is
port ( EN: in std_logic;
C1,C2,C3,C4: in std_logic_vector (3 downto 0);
CARD1,CARD2ut std_logic_vector(3 downto 0);
L: out std_logic_vector(3 downto 0)
);

end compute_score;
architecture  structural  of compute_score is

component and_bin
port ( EN : in std_logic;
AB,C,D: in std_logic_vector(3 downto 0);
01,02,03: out std_logic;
CARTA1,CARTA2,CARTARIt std_logic_vector(3 downto 0)
);

end component

component compute

port ( AB,C: in std_logic;
P, T,DC,CO: out std_logic
);

end component
component compute_led
port ( EN: in std_logic;
P, T,DC,CO: in std_logic;
L: out std_logic_vector(3 downto 0)
)i

end component
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component save_card
port ( AB,C,P,T,DC,CO : in std_logic;

CARTAL,CARTA2,CARTAR: std_logic_vector(3 downto 0);

CARD1,CARDZut std_logic_vector(3
);
end component
signal a,b,c,p,t,dc,co: std_logic;

downto 0)

signal CARTA1,CARTA2,CARTAS3: std_logic_vector(3 downto 0);

begin
andbin:and_bin

port map(EN,C1,C2,C3,C4,a,b,c,CARTAL1,CARTA2,CARTA3);

comp:compute

port map(a,b,c,p,t,dc,co);
computeled:compute_led

port map(EN,p,t,dc,co,L);
svc: save_card

port map(a,b,c,p,t,dc,co,CARTAL,CARTA2,CARTA3,CARD1,CARD2);

end structural;

3.12.4 And bin

library ieee;
use ieee.std_logic_1164. all ;

entity and_bin is
port ( EN : in std_logic;
AB,C,D: in std logic_vector(3 downto 0);
01,02,03: out std_logic;
CARTAL,CARTA2,CARTA®RIt std logic_vector(3
)i

end and_bin;
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architecture  structural  of and_bin is
component comp_4is
port ( EN : in std_logic;
A, B: in std_logic_vector(3 downto 0);
O: out std_logic;
CARTA:out std_logic_vector(3 downto 0));
end component

begin
AA: comp_4
port map(EN,A,B,01,CARTAL);
BB: comp_4

port map(EN,B,C,02,CARTA2);
CC: comp_4

port map(EN,C,D,03,CARTA3);
end structural;

3.12.5 Comp4

library IEEE;

use IEEE.STD_LOGIC_1164LL
use |IEEE.STD_LOGIC_ARITALL
use IEEE.STD_LOGIC_UNSIGNED;

entity comp_4is
port ( EN:in std_logic;
A, B: in std_logic_vector(3 downto 0);
O: out std_logic;
CARTAout std_logic_vector(3 downto 0)
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end comp_4;

architecture  behavioral of comp_4is

begin
process (EN,A,B)
begin
if EN='1' then
if A = Bthen
O<="1}
CARTA<=A;
else
0O<='0;
CARTA<8000";
end if ;
else
O<='0,
CARTA<8000";
end if ;

end process;
end behavioral;

3.12.6 Compute

library ieee;
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use ieee.std_logic_1164. all ;

entity compute is
port (A,B,C: in std_logic;
P, T,DC,CO: out std_logic);
end compute;

architecture  logic of compute is

begin
P <= Aand B and C;
T <= (Aand B) or (B and C);
DC <= Aand C;
CO <= Aor Bor C;
end logic;

3.12.7 Compute Led

library ieee;
use ieee.std_logic_1164. all ;
use ieee.numeric_std. all ;

entity compute_led is
port ( EN : in std_logic;
P,T,DC,CO: in std_logic;
L:out std logic_vector(3 downto 0)
);
end compute_led;
architecture  behavioral of compute_led is
begin
process (EN,P,T,DC,CO)
begin
if EN ='1" then
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if P ="" then
L(0)<="1"
L(1)<="1%
L(2)<="1}
L(3)<="1";

elsif T = '"1'" then
L(0)<="1";
L(1)<="1"
L(2)<="1"
L(3)<='0"

elsif DC = '1' then
L(0)<="1"
L(1)<="1}
L(2)<='0"
L(3)<='0";

elsif CO = '1' then
L(0)<="1";
L(1)<='0,
L(2)<='0"
L(3)<='0"

else
L(0)<='0";
L(1)<='0,
L(2)<='0";
L(3)<='0"

end if ;

else
L(0)<="0";
L(1)<='0,
L(2)<='0"
L(3)<='0"
end if ;
end process;
end behavioral;



3.12.8 Save Card

library IEEE;

use IEEE.STD_LOGIC_1164LL
use |IEEE.STD_LOGIC_ARITALL
use IEEE.STD_LOGIC_UNSIGNEDL;

entity save _card is
port ( A,B,C,P, T,DC,CO : in std_logic;
CARTA1,CARTA2,CARTARB: std_logic_vector(3 downto 0);
CARD1,CARDZut std_logic_vector(3 downto 0)
);

end save_card,;

architecture  Behavioral of save card is

begin
process (P,T,DC,CO)
begin
if P="1" then
CARD1<=CARTA1;
CARD2<6000";

elsif T='1" then
CARD1<=CARTAZ2;
CARD2<8000";
elsif DC='1" then
CARD1<=CARTAS;
CARD2<=CARTAL;
elsif CO='1"' then
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if A='1" or B='1" then
CARD1<=CARTAZ2;
CARD2<8000" ;

elsif C='1" then
CARD1<=CARTAS3;

CARD2<8000";
end if ;
else
CARD1<8000";
CARD2<8000";
end if ;

end process;
end Behavioral;

3.13 Led Logic

library ieee;

use |IEEE.STD_LOGIC_1164LL
use IEEE.STD_LOGIC_ARITALL
use IEEE.STD_LOGIC_UNSIGNED,

entity led_logic is
port ( CLK,CLK_LED,RST,LIGHTLED in std_logic;
GIOCATORE in std_logic_vector(2 downto 0);
BUSLED,CARD1,CARD2n: std_logic_vector(3 downto 0);
LED : OUTstd_logic_vector(7 downto 0)
)i

end led_logic;
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architecture  structural  of led_logic is
component ff_d is
port ( CLK,RST,D: in std_logic;
Q: out std_logic
);

end component

component reg4 is
port ( CLK, RST: in std_logic;
A: in  std_logic_vector (3 downto 0);
O: out std_logic_vector (3 downto 0)
);

end component

component led_control is
port ( GIOCATOREIn std_logic_vector(2 downto 0);
BUSLED :in std_logic_vector(3 downto 0);
CARD1,CARDZn std_logic_vector(3 downto 0);
CARTEL_IN,CARTEZ2_IN,CARTE3_IN,CARTE4nINstd_logic_vector(3 downto 0);
LED_INO,LED_IN1,LED_IN2,LED_IN3,LED_IN4,LED_IN5,LED_IN6,LED_IN7 in std_logic;
CARTE1,CARTE2,CARTE3,CARdE4:std_logic_vector(3 downto 0);
LED out std_logic_vector(7 downto 0)
)i
end component
component blink is
port ( CLK: in std_logic;
CARTE1,CARTE2,CARTES3,CARTIE4:std_logic_vector(3 downto 0);
I: in std _logic_vector(7 downto 0);
O: out std_logic_vector(7 downto 0)
);
end component
component and_2 is
port ( A, B: in std_logic;
O: out std_logic);
end component
signal leds : std_logic_vector(7 downto 0);
signal LED_T: std_logic_vector(7  downto 0);
signal se_0,se_1l,se 2,se 3,se_4,se_5,se_6,se_7:std_logic;
signal regll,reg2l,reg3l,reg4l,reglO,reg20,reg30,reg40:std_logic_vector(3 downto 0);
begin

led_c : led_control
port map(GIOCATORE,BUSLED,CARD1,CARD2,reg10,reg20,reg30,reg40,
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se O,se 1,se 2,se_3,se_4,se 5,se 6,se_7,regll,reg?l,
reg3l,reg4l,leds);

rl: regd

port map(CLK,RST,regll,regl0O);
r2: regd

port map(CLK,RST,reg2l,reg20);
r3: regd

port map(CLK,RST,reg3l,reg30);
r4: regd

port map(CLK,RST,reg4l,reg40);
ff 0 : ff d

port map(CLK,RST,leds(0),se_0);
ff 1: ff d

port map(CLK,RST,leds(1),se_1);
ff 2 : ff d

port map(CLK,RST,leds(2),se_2);
ff 3: ff d

port map(CLK,RST,leds(3),se_3);
ff 4 : ff d

port map(CLK,RST,leds(4),se_4);
ff 5: ff d

port map(CLK,RST,leds(5),se_5);
ff 6 : ff_d

port map(CLK,RST,leds(6),se_6);
ff 7 : ff_d

port map(CLK,RST,leds(7),se_7);

and 20 : and_2

port map(se_O,LIGHTLED,LED_T(0));
and 21 : and_2

port map(se_1,LIGHTLED,LED_T(1));
and 22 : and_2

port map(se_2,LIGHTLED,LED_T(2));
and 23 : and_2

port map(se_3,LIGHTLED,LED_T(3));
and_24 : and_2

port map(se_4,LIGHTLED,LED_T(4));
and 25 : and_2

port map(se_5,LIGHTLED,LED_T(5));
and_26 : and_2

port map(se_6,LIGHTLED,LED_T(6));
and_27 : and_2

port map(se_7,LIGHTLED,LED_T(7));
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bl: blink
port map(CLK_LED,reg10,reg20,reg30,reg40O,LED_T,LED);
end structural;

3.13.1 Led Control

library IEEE;

use |IEEE.STD_LOGIC_1164ALL;
use |IEEE.STD_LOGIC_ARITALL
use |IEEE.STD_LOGIC_UNSIGNED,

entity led_control is

port ( GIOCATOREIn std_logic_vector(2 downto 0);
BUSLED :in std_logic_vector(3 downto 0);
CARD1,CARDZn std_logic_vector(3 downto 0);
CARTEL_IN,CARTEZ2_IN,CARTE3_IN,CARTE4nINstd_logic_vector(3 downto 0);
LED_INO,LED_IN1,LED_IN2,LED_IN3,LED_IN4,LED_IN5,LED_IN6,LED_IN7 in std_logic;
CARTE1,CARTE2,CARTE3,CARdE4:std_logic_vector(3 downto 0);
LED :out std_logic_vector(7 downto 0)

);

end led_control;
architecture  Behavioral of led_control is

begin
process (GIOCATORE)
begin
if GIOCATORE 200" or GIOCATORE'(080" then
LED(0) <= BUSLED(0);
LED(1) <= BUSLED(2);
LED(2) <= BUSLED(2);
LED(3) <= BUSLED(3);
LED(4) <= LED_IN4;
LED(5) <= LED_IN5;
LED(6) <= LED_ING6;
LED(7) <= LED_IN7;
CARTE1<=CARD1;
CARTE2<=CARD?2;
CARTE3 <= CARTE3_IN;
CARTE4 <= CARTE4_IN;
elsif GIOCATORE 801" or GIOCATORE'191" then
LED(0) <= LED_INO;
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else

LED(1) <=
LED(2) <=
LED(3) <=
LED(4) <=
LED(5) <=
LED(6) <=
LED(7) <=

LED_IN1;
LED_IN2;
LED_IN3;
BUSLED(0);
BUSLED(1);
BUSLED(2);
BUSLED(3);

CARTE1l <= CARTEL1_IN;
CARTE2 <= CARTEZ_IN;
CARTE3<=CARD],;
CARTE4<=CARD2;

LED(0) <=
LED(1) <=
LED(2) <=
LED(3) <=
LED(4) <=
LED(5) <=
LED(6) <=
LED(7) <=

LED_INO;
LED_IN1;
LED_IN2;
LED_IN3;
LED_IN4;
LED_INS5;
LED_IN6;
LED_IN7;

CARTE1 <= CARTEL_IN;
CARTE2 <= CARTEZ2_IN;
CARTE3 <= CARTE3_IN;
CARTE4 <= CARTE4 _IN;
end if ;
end process;
end Behavioral;
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3.13.2 Registro a 4 bit

library ieee;
use ieee.std_logic_1164. all ;

entity reg4 is

port (CLK, RST: in std_logic;
A: in  std_logic_vector (3
O: out std_logic_vector (3
end reg4;

architecture  behavioral of reg4 is
begin
process (RST, CLK)
begin
if RST ='1' then
O <="0000"; --(O'range => '0;
elsif CLK'event and CLK = '1' then
O <= A;
end if ;
end process;
end behavioral,
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3.13.3 Blink

library IEEE;

use |IEEE.STD_LOGIC 1164LL;
use IEEE.STD_LOGIC_ARITALL
use |IEEE.STD_LOGIC_UNSIGNED,

entity  blink is
port ( CLK: in std_logic;
CARTE1,CARTE2,CARTES,CARTIE4:std_logic_vector(3 downto 0);
I: in std _logic_vector(7 downto 0);
O: out std_logic_vector(7 downto 0)
)i
end blink;

architecture  Behavioral of blink is
signal winner : std_logic_vector(1 downto 0);
begin
process (CLK,I)
begin
if CLK ="' then
it (1(0)=I(4) and 1(2)=I(5) and I(2)=I(6) and I(3)=I(7)) then
if CARTE1>CARTH®N
WINNER<&1" ;
elsif CARTE1<CARTES®nN
WINNERL+0" ;
elsif CARTE2>CARTH®EN
WINNER<&1" ;
elsif CARTE2<CARTHE®EN
WINNERLE0" ;
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end if ;
end if ;
end process;
process (CLK)
begin

if CLK ='1'

else

end if ;
end process;
end Behavioral;

else

WINNER<60" ;

end if ;
(1(0)>1(4) or 1(1)>1(5)
WINNER <201";

elsif

else
WINNER <£30";

then
Oo<=l;

if WINNER =01"
O(0)<=0%;
O(1)<='0};
O(2)<=07%
O(3)<='0";
O(4)<=1(4);
O(5)<=I(3);
O(6)<=1(6);
O(7)<=1(7);

WINNER =10"
0(0)<=1(0);
0O(1)<=I(2);
0(2)<=1(2);
0O(3)<=I(3);
O(4)<=07
O(5)<='0";
O(6)<=07
O(7)<='0";

then

then

elsif

else
O<=l;
end if ;

52

or 1(2)>1(6)

or

1(3)>1(7))

then



3.14 File ucf

Questo le permette di assegnare le porte del componente scheda principale alle porte
della fpga.

NET "KEEP1<0>" LOC = "K13" ;
NET "KEEP1<1>" LOC = "K14" ;
NET "KEEP1<2>" LOC = "J13" ;
NET "KEEP1<3>" LOC = "J14" ;
NET "KEEP2<0>" LOC = "H13" ;
NET "KEEP2<1>" LOC = "H14" ;
NET "KEEP2<2>" LOC = "G12" ;
NET "KEEP2<3>" LOC = "F12" ;
NET "OUTPUT<7>" LOC = "E14" ;
NET "OUTPUT<6>" LOC = "G13" ;
NET "OUTPUT<5>" LOC = "N15" ;
NET "OUTPUT<4>" LOC = "P15" ;
NET "OUTPUT<3>" LOC = "R16" ;
NET "OUTPUT<2>" LOC = "F13" ;
NET "OUTPUT<1>" LOC = "N16" ;
NET "OUTPUT<0>" LOC = "P16" ;
NET "EN<3>" LOC = "E13",;
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NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET

"EN<2>" LOC = "F14" ;
"EN<1>" LOC = "G14" ;
"EN<0>" LOC = "D14" ;
"LED<7>" LOC = "K12" ;
"LED<6>" LOC = "P14" ;
"LED<5>" LOC = "L12";

"LED<4>" LOC = "N14" ;

"LED<3>" LOC = "P13" ;

"LED<2>" LOC = "N12" ;

"LED<1>" LOC = "P12" ;
"LED<0>" LOC = "P11" ;

"PLAYER1" LOC = "L14" ,
"PLAYER2" LOC = "L13" ;

"PASS" LOC = "M14" ;
"CLK" LOC = "T9" ;
"RST" LOC = "M13" ;

’
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