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Contador_1sContador_1sD
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ENTITY Contador_1s IS
PORT ( D: IN BIT_VECTOR(2 DOWNTO0);

Cnt: OUT BIT_VECTOR(1 DOWNTO0)
);

END Contador_1s;
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ENTITY Contador_1s IS
PORT ( D: IN BIT_VECTOR(2 DOWNTO0);

Cnt: OUT BIT_VECTOR(1 DOWNTO0)
);

END Contador_1s;

ARCHITECTUREComportamental OF Contador_1s IS
BEGIN

...
END Comportamental;

ARCHITECTUREFluxo_Dados OF Contador_1s IS
BEGIN

...
END Fluxo_Dados;
...

ARCHITECTUREEstrutural OF Contador_1s IS
BEGIN

...
END Estrutural;
...
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ARCHITECTUREComportamental OF Contador_1s IS

BEGIN

P: PROCESS(D)

VARIABLE Num: INTEGER RANGE0 TO 3;

BEGIN

Num := 0;

FOR I IN 0 TO 2 LOOP

IF D(I) = ‘1’ THEN Num := Num + 1;

ENDIF

END LOOP;

CASE Num IS

WHEN0 => Cnt <= “ 00” ;

WHEN1 => Cnt <= “ 01” ;

WHEN2 => Cnt <= “ 10” ;

WHEN3 => Cnt <= “ 11” ;

END CASE;

END PROCESS;

END Comportamental;
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Cnt(1) = D1.D0 + D2.D0 + D2.D1

Cnt(0) = D2.D1.D0 + D2.D1.D0 + D2.D1.D0 + D2.D1.D0

ARCHITECTUREFluxo_Dados OF Contador_1s IS

SIGNAL T0, T1, T2, T3: BIT;

BEGIN

T0 <= D(2) AND D(1);

T1 <= NOT D(0);

T2 <= NOT D(1);

T3 <= NOT D(2);

Cnt(1) <= (D(1) AND D(0)) OR (D(2) AND D(0)) OR T0;

Cnt(0) <= (D(2) AND T2 AND T1) OR (T3 AND T2 AND D(0)) 
OR (T0 AND D(0)) OR (T2 AND D(1) AND T1);

END Fluxo_Dados;
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ENTITY Contador_1s IS
PORT(D: IN BIT_VECTOR(2 DOWNTO0);

Cnt: OUT BIT_VECTOR(1 DOWNTO0)
);

END Contador_1s;

ARCHITECTUREEstrutural OF Contador_1s IS
COMPONENT Maioria

PORT ( E: IN BIT_VECTOR(2 DOWNTO 0);
S: OUT BIT);

END COMPONENT;
COMPONENT Paridade

PORT ( E: IN BIT_VECTOR(2 DOWNTO 0);
S: OUT BIT);

END COMPONENT;
BEGIN

Componente1: Maioria PORT MAP(D, Cnt(1));
Componente2: Paridade PORT MAP(D, Cnt(0));

END Estrutural;
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ENTITY Maioria IS
PORT ( E: IN BIT_VECTOR(2 DOWNTO0);

S: OUT);
END Maioria;

ARCHITECTUREEstrutural OF Maioria IS
COMPONENT And2

PORT ( E1, E2: IN BIT ;
S: OUT BIT);

END COMPONENT;
COMPONENT Or3

PORT( E1, E2, E3: IN BIT ;
S: OUT BIT);

END COMPONENT;
SIGNAL T1, T2, T3: BIT ;

BEGIN
Porta1: And2 PORT MAP(E(0), E(1), T1);
Porta2: And2 PORT MAP(E(0), E(2), T2);
Porta3: And2 PORT MAP(E(1), E(2), T3);
Porta4: OR3 PORT MAP(T1, T2, T3, S);

END Estrutural;
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ENTITY And2 IS

PORT ( E1, E2: IN BIT ;
S: OUT BIT );

END And2;
ARCHITECTUREFluxo_Dados OF And2 IS

BEGIN

S <= E1 AND E2;
END Fluxo_Dados;

ENTITY Or3 IS

PORT ( E1, E2, E3: IN BIT ;
S: OUT BIT );

END And2;
ARCHITECTUREFluxo_Dados OF Or3 IS
BEGIN

S <= E1 OR E2 OR E3;

END Fluxo_Dados;
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ENTITY Paridade IS
PORT( E: IN BIT_VECTOR(2 DOWNTO0);

S: OUT BIT );
END Paridade;
ARCHITECTUREEstrutural OF Paridade IS

COMPONENT Xor2
PORT( E1, E2: IN BIT ;

S: OUT BIT);
END COMPONENT;
SIGNAL T: BIT ;

BEGIN
Porta1: Xor2 PORT MAP(E(0), E(1), T);
Porta2: Xor2 PORT MAP(T, E(2), S);

END Fluxo_Dados;
ENTITY Xor2 IS

PORT( E1, E2: IN BIT ;
S: OUT BIT );

END And2;
ARCHITECTUREFluxo_Dados OF Xor2 IS
BEGIN

S <= E1 XOR E2;
END Fluxo_Dados;
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ENTITY And2 IS

PORT ( E1, E2: IN BIT ;
S: OUT BIT );

END And2;
ARCHITECTUREFluxo_Dados OF And2 IS

BEGIN

S <= E1 AND E2;
END Fluxo_Dados;

ENTITY Or3 IS

PORT ( E1, E2, E3: IN BIT ;
S: OUT BIT );

END And2;
ARCHITECTUREFluxo_Dados OF Or3 IS
BEGIN

S <= E1 OR E2 OR E3;

END Fluxo_Dados;
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ENTITY TEST_BENCH IS
END TEST_BENCH;

ARCHITECTURETeste_Contador_1s OF TEST_BENCH IS
COMPONENT Contador_1s

PORT ( D: IN BIT_VECTOR(2 DOWNTO 0);
Cnt: OUT BIT_VECTOR(1 DOWNTO 0));

END COMPONENT;
SIGNAL S1: BIT_VECTOR(2 DOWNTO 0);
SIGNAL S2: BIT_VECTOR(1 DOWNTO 0);

BEGIN
Count: Contador_1s PORT MAP(S1, S2);
PROCESS
BEGIN

S1 <= “000” AFTER 1 ns, “001” AFTER 2 ns,
“010” AFTER 3 ns, “011” AFTER 4 ns, 
“100” AFTER 5 ns, “101” AFTER 6 ns,
“110” AFTER 7 ns, “111” AFTER 8 ns;

WAIT; 
END PROCESS;

END Estrutural;
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Count: ENTITY WORK.Contador_1s ( Estrutural ) PORT MAP ...
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COMPONENT A2 PORT(E1,E2 : IN BIT; S:OUT BIT); -- Declaração
FOR ALL: A2 USE ENTITY WORK.And2( Comportamental );
...

Porta1: A2 PORT MAP(E(0), E(1), T1); -- Instruções
Porta2: A2 PORT MAP(E(0), E(2), T2);
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COMPONENT C -- Declaração
PORT ( A: IN BIT_VECTOR(2 DOWNTO 0);

B: OUT BIT_VECTOR(1 DOWNTO 0));
END COMPONENT;
...

Count: C PORT MAP(S1, S2);        -- Instruções
...

CONFIGURATION Config OF Teste_Contador_1s IS
FOR Teste_Contador_1s

FOR Count: C 
USE ENTITY WORK.Contador_1s(Comportamental);

END FOR;
...

END FOR;
...

END Config ;
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PACKAGE Modulo_Comp IS
COMPONENT C1 PORT ( ... ); END COMPONENT;
COMPONENT C2 PORT ( ... ); END COMPONENT;
...
COMPONENT Cn PORT ( ... ); END COMPONENT;

END Modulo_Comp;

PACKAGE Modulo_Util IS
TYPE Inteiros IS ARRAY( 0 TO 10) OF INTEGER;
...
FUNCTION Calcular ( a,b : BIT) RETURN BIT;
...
PROCEDURE Aplicar ( x,y : INTEGER);
...

END Modulo_Util;
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PACKAGE BODY Modulo_Util IS
FUNCTION Calcular ( a,b : BIT) RETURN BIT;

BEGIN
...
RETURN ...

END Calcular ;
...
PROCEDURE Aplicar ( x,y : INTEGER);

BEGIN
...

END Aplicar ;
...

END Modulo_Util;
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USE WORK.Modulo_Compt ;
USE WORK.Modulo_Util ;

...

USE WORK.ALL;
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LIBRARY IEEE;

USE IEEE.STD_LOGIC_1164.ALL;
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ARCHITECTURE Sequencial

...

BEGIN

...

P: PROCESS ...

...

IF ... THEN ... ELSE ... END IF;

...

FOR ... LOOP

...

END PROCESS

...

END Sequencial
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ARCHITECTURE Concorrente
...
BEGIN

...
atribuição de sinal 1
...
instância de componente 1
...
atribuição de sinal 2
...
instância de componente 2
...
atribuição de sinal n
...
instância de componente n
...

END Concorrente
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S <= waveform AFTER 5 ns ;

S <= REJECT 3 ns INERTIAL waveform AFTER 5 ns ;
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waveform S
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ENTITY Atrasos IS END Atrasos;

ARCHITECTURETeste_Atrasos OF Atrasos IS

SIGNAL S,S1, S2, S3,D1, D2, D3 : BIT; 

BEGIN

S1 <= S AFTER 5 ns ;

S2 <= REJECT 3 ns INERTIAL S AFTER 5 ns;

S3 <= TRANSPORT S AFTER 5 ns;

D1 <= S1 XOR S2;

D2 <= S1 XOR S3;

D3 <= S2 XOR S3;

S <= ‘1’ AFTER 3 NS, ‘0’ AFTER 8 NS,‘1’ AFTER 14 NS,

‘0’ AFTER 18 NS,‘1’ AFTER 24 NS,‘0’ AFTER 27 NS,

‘1’ AFTER 33 NS,‘0’ AFTER 35 NS,‘1’ AFTER 41 NS,

‘0’ AFTER 47 NS,‘1’ AFTER 52 NS,‘0’ AFTER 58 NS,

‘1’ AFTER 62 NS,‘0’ AFTER 68 NS,‘1’ AFTER 71 NS,

‘0’ AFTER 77 NS,‘1’ AFTER 79 NS,‘0’ AFTER 85 NS;

END Teste_Atrasos;
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...
COMPONENT Inv -- declaração

GENERIC ( Tplh : TIME; Tphl : TIME);
PORT ( E: IN BIT; S: OUT BIT);

END COMPONENT;

SIGNAL i , o: BIT;
... -- instrução
porta : Inv GENERIC MAP(2 NS, 4 NS) PORT MAP( i , o);
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ENTITY Registrador IS

GENERIC ( N: NATURAL);
PORT ( Clk : IN  BIT; E: IN BIT_VECTOR( N-1 DOWNTO 0);

S:   OUT BIT_VECTOR( N-1 DOWNTO 0));

END Registrador ;

...
COMPONENT Flip_Flop -- declaração

PORT ( Clk : IN BIT; P: IN BIT; Q: OUT BIT);

END Flip_Flop ;

SIGNAL C: BIT;
SIGNAL D, R: BIT_VECTOR( N-1 DOWNTO 0);

...

FOR i IN 0 TO N-1 GENERATE -- instrução
FF: Flip_Flo p PORT MAP(C, D(i) , R(i) );

END GENERATE;
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ENTITY Mux_4x1 IS

PORT(D1,D2,D3,D4 : IN  BIT;

S:           IN  BIT_VECTOR( 1 DOWNTO 0);

R:           OUT BIT);

END ENTITY;

ARCHITECTURE Fluxo_Dados OF Mux_4x1 IS

BEGIN

WITH S SELECT

R <=  D1 AFTER 3 NS WHEN “00”, 

D2 AFTER 3 NS WHEN “01”, 

D3 AFTER 3 NS WHEN “10”, 

D4 AFTER 3 NS WHEN “11”;

END Fluxo_Dados ; 

MUX_4x1

D1 D2 D3 D4

S

R
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ENTITY Dec_3x8 IS
PORT(Adr : IN  STD_LOGIC_VECTOR( 2 DOWNTO 0);

R:   OUT STD_LOGIC_VECTOR( 7 DOWNTO 0));
END ENTITY;

ARCHITECTURE Fluxo_Dados OF Dec_3x8 IS
BEGIN

WITH Adr SELECT
R <= “00000001” AFTER 2 NS WHEN “000 ”, 

“00000010” AFTER 2 NS WHEN “001 ”, 

“00000100” AFTER 2 NS WHEN “010 ”, 

“00001000” AFTER 2 NS WHEN “011 ”,

“00010000” AFTER 2 NS WHEN “100 ”,

“00100000” AFTER 2 NS WHEN “101 ”, 

“01000000” AFTER 2 NS WHEN “110 ”,

“10000000” AFTER 2 NS WHEN “111 ”, 

“ XXXXXXXX” WHEN OTHERS
END Fluxo_Dados ; 

Dec_3x8

Adr

R
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ENTITY FF_D IS
PORT(Clk,D : IN  BIT; Q,NQ: OUT BIT);

END ENTITY;

ARCHITECTURE Fluxo_Dados1 OF FF_D IS
BEGIN

Q <=  D AFTER 2 NS WHEN (Clk = ‘1’ AND Clk ’Event)
ELSE Q;

NQ <= NOT D AFTER 3 NS WHEN (Clk = ‘1’ AND Clk ’Event)
ELSE Q;

END Fluxo_Dados1 ;

ARCHITECTURE Fluxo_Dados2 OF FF_D IS
BEGIN

FF: BLOCK ( Clk = ‘1’ AND Clk ’Event)
BEGIN

Q <=  GUARDED D AFTER 2 NS;
NQ <=  GUARDED NOT D AFTER 3 NS;

END BLOCK FF;
END Fluxo_Dados2 ;

FF_D
D

Clk

Q

NQ
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ENTITY FF_D_Enable IS

PORT(Clk,E,D : IN  BIT; Q,NQ: OUT BIT);

END ENTITY;

ARCHITECTURE Fluxo_Dados OF FF_D_Enable IS

BEGIN

TR: BLOCK ( Clk = ‘1’ AND Clk ’Event)

BEGIN

EN: BLOCK ( E = ‘1’ AND GUARD)

BEGIN

Q <=  GUARDED D AFTER 2 NS;

NQ <=  GUARDED NOT D AFTER 3 NS;

END BLOCK EM;

END BLOCK TR;

END Fluxo_Dados ;

FF_D
D

Clk

Q

NQ

En
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ENTITY Circuito IS

PORT(A, B, C: IN BIT; Z: OUT BIT);

END Circuito;

ARCHITECTURE Com_Fumaca OF Circuito IS
SIGNAL T: BIT;

BEGIN

T <= A; T <= B, T <= C;  -- T com 3 drivers
Z <= T;

END Com_Fumaca;
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ARCHITECTURE Sem_Fumaca OF Circuito IS

TYPE vetor_bit IS ARRAY(NATURAL <>) OF BIT;
FUNCTION Anding(D: vetor_bit) RETURN BIT

VATIABLE Acc: BIT := ‘1’;

BEGIN

FOR I IN D’RANGE LOOP

Acc := Acc AND D(I);

END LOOP;

RETURN Acc;

END Anding;

SIGNAL T: Anding BIT;

BEGIN

T <= A; T <= B;  T <= C;

Z <= T;

END Sem_Fumaca;
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ENTITY Detector IS
PORT ( X, Clk : IN BIT; Z: OUT BIT);

END Detector ;

ARCHITECTURE Fluxo_Dados1 OF Detector IS

TYPE estado IS ( reset, tem1, tem10, tem101 );
TYPE vetor_estados IS ARRAY (NATURAL <>) OF estado ;

FUNCTION Um_de(D: vetor_estados ) RETURN estado IS
BEGIN

RETURN D( D’LEFT);
END Um_de;

SIGNAL atual: Um_de estado REGISTER := reset ;
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BEGIN
Sincro: BLOCK(clk = '1' AND NOT Clk' STABLE)
BEGIN

TN: BLOCK(atual = reset AND GUARD)
BEGIN

atual <= GUARDEDS1 WHENX = '1' ELSE reset;
END BLOCKTN;
T1: BLOCK(atual = tem1 AND GUARD)
BEGIN

atual <= GUARDEDtem10 WHENX = '0' ELSE tem1;
END BLOCKT1;
T10: BLOCK(atual = tem10 AND GUARD)
BEGIN

atual <= GUARDEDtem101 WHENX = '1' ELSE reset;
END BLOCKT10;
T101: BLOCK(atual = tem101 AND GUARD)
BEGIN

atual <= GUARDEDtem1 WHENX = '1' ELSE tem10;
Z <= '1' WHEN(atual = tem101 AND X = '1') 

ELSE '0';  
END BLOCKT101;

END BLOCKSincro;
END Fluxo_Dados1;
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ENTITY Detector IS
PORT ( X, Clk : IN BIT; Z: OUT BIT);

END Detector ;
ARCHITECTURE Fluxo_Dados2 OF Detector IS

FUNCTION Oring ( D: BIT_VECTOR) RETURN BIT IS
VARIABLE acc : BIT := ‘ 0’;

BEGIN
FOR i IN D’RANGE LOOP

acc := acc OR D(i) ;
END LOOP
RETURN acc ;

END Oring ;
SUBTYPE orbit IS Oring BIT;
TYPE vetor_orbit IS ARRAY (NATURAL <>) OF orbit ;

SIGNAL atual : vetor_orbit REGISTER := “ 1000 ”;
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BEGIN
Sincro : BLOCK( clk = '1' AND NOT Clk 'STABLE)
BEGIN

TN: BLOCK( atual(1) = '1' AND GUARD)
BEGIN atual(1) <= GUARDED '1' WHEN X = '0' ELSE '0';

atual(2) <= GUARDED '1' WHEN X = '1' ELSE '0';
END BLOCK TN;
T1: BLOCK( atual(2) = '1' AND GUARD)
BEGIN atual(3) <= GUARDED '1' WHEN X = '0' ELSE '0;

atual(2) <= GUARDED '1' WHEN X = '1' ELSE '0';
END BLOCK T1;
T10: BLOCK( atual(3) = '1' AND GUARD)
BEGIN atual(1) <= GUARDED '1' WHEN X = '0' ELSE '0';

atual(4) <= GUARDED '1' WHEN X = '1' ELSE '0';
END BLOCK T10;
T101 : BLOCK( atual(4) = '1' AND GUARD)
BEGIN atual(3) <= GUARDED '1' WHEN X = '0' ELSE '0';

atual(2) <= GUARDED '1' WHEN X = '1' ELSE '0';
Z <= '1' WHEN ( atual(4) = '1' AND X = '1') ELSE '0';  

END BLOCK T101;
atual <= GUARDED "0000";

END BLOCK Sincro ;
END Fluxo_Dados2 ;
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ENTITY Detector IS
PORT ( X, Clk : IN BIT; Z: OUT BIT);

END Detector ;

ARCHITECTURE Comportamental OF Detector IS
TYPE estado IS (reset, tem1, tem10, tem101, 
tem1011) ;
SIGNAL atual : estado := reset ;

BEGIN
Saida : Process( atual )
BEGIN

IF atual = tem1011 THEN Z <= ‘ 1’;
ELSE Z <= ‘ 0’;

END IF;
END PROCESS;
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Transicao: PROCESS( Clk )
BEGIN

IF Clk = ‘1’ THEN
CASE atual IS

WHEN reset => IF X = ‘ 1’ THEN atual <= tem1 ;
ELSE atual <= reset ;
END IF;

WHEN tem1 => IF X = ‘ 0’ THEN atual <= tem10 ;
ELSE atual <= tem1 ;
END IF;

WHEN tem10 => IF X = ‘1’ THEN atual <= tem101 ;
ELSE atual <= reset ;
END IF;

WHEN tem101 => IF X = ‘1’ THEN atual <= tem1011 ;
ELSE atual <= tem10 ;
END IF;

WHEN tem1011 => IF X = ‘1’ THEN atual <= tem1 ;
ELSE atual <= tem10 ;
END IF;

END CASE;
END IF;

END PROCESS;
END Comportamental;
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TYPE qit IS (‘0’, ‘1’, ‘X’, ‘Z’);

SUBTYPE wired_qit IS wiring qit ;

TYPE wired_qit_vector IS ARRAY(NATURAL <>) OF wired_qit ;

ALU reg

Unidade1 Unidade2

Barramento A

Barramento B
�� � �!

�" �#
��$��%�
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ARCHITECTURE Parcial OF Sistema IS

...

COMPONENT Alu

PORT(...; Zout : OUT qit_vector ( 7 DOWNTO 0));

END COMPONENT;

COMPONENT Reg IS

PORT(...; Zout : OUT wired_qit_vector ( 7 DOWNTO 0));

END COMPONENT;

COMPONENT Unidade1 IS

PORT(Zin : OUT qit_vector ( 7 DOWNTO 0); ...);

END COMPONENT;

COMPONENT Unidade2 IS

PORT(Zin : OUT wired_qit_vector ( 7 DOWNTO 0); ...);

END COMPONENT;

....
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SIGNAL Baramentoa : wired_qit_vector (7 DOWNTO 0);
SIGNAL Baramentob : wired_qit_vector (7 DOWNTO 0);
SIGNAL Aluout, unid1in : qit_vector (7 DOWNTO 0);

BEGIN
...
U1: Alu PORT MAP(..., Aluout );
Barramentoa <= wired_qit_vector) Aluout ;
...
U2: Reg PORT MAP(..., Barramentoa );
...
U3: Barramentoa <= Barramentob ;
...
unid1in <= qit_vector( Barramentoa );
U4: Unidade1 PORT MAP(unid1in , ...);
...
U5: Unidade2 PORT MAP(Barramentoa , ...);
...

END Parcial;


