






entity rs_ff is 

port(set, reset : in std_logic ;

                 q, qb : out std_logic);

 end rs_ff;

 architecture logic of rs_ff is

     begin

         process(set,reset)

    begin

       if set='1' then

         q<='1';

 qb<='0';

       elsif reset='1' then

         q<='0';

 qb<='1';

       end if;

 end process;

     end logic;
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entity entity_name is

[generic(generic_list);]

[port(port_list);]

entity_declarative_part

[begin

entity_statement_part]

end[entity_name];

entity example is

generic(delay : time);

port(input :in bit;

   output:out bit);

            end example;

   architecture logic of example is

        signal y1, y2 : bit;

           begin

   y1<=input after delay;

         y2<=input after delay/2;

output<=y1 and y2;

   end logic;



entity example is

port(......);

type three_level_logic is ('0', '1', 'X');

end example;

entity RSFF is

port(S, R :in  bit;

     Q,Q_bar :buffer  bit);

begin

assert not (S='1' and R='1')

report "S & R are '1'"



architecture identifier of entity_name is

{architecture_declarative_part}

begin

{concurrent statement}

end [identifier];

object_name{, name} : type[:=initial_value];



type byte is range -128 to 127

   type norm is range 0.0 to 1.0;

type day is (sun, mon, tue, wed, thu, fri, sat);

   type length is range 0 to 1E10;

std_logic_vector(0 to 3);

std_logic_vector(3 downto 0);



a:std_logic_vector(0 to 3)

  b:std_logic_vector(3 downto 0)

     a<="1100";

     b<="1100";

type integer is range -2147483648 to 21474833647;

subtype natural is integer range 0 to integer'high

subtype positive is integer range 1 to integer'high

name of data type’attribute

HIGH

LOW

LEFT

RIGHT  :

type state is (0 to 7)

state'high=7

state'low=0

state'left=0

state'right=7

type state is (7 downto 0)



state'high=7

state'low=0

state'left=7

state'right=0

POS(x)

VAL(x)

LEFTOF(x)

RIGHTOF(x)

SUCC(x)

PRED(x)

type day is (sun, mon, tue, wed, thu, fri, sat);

day'pos(tue)

day'val(3)

day'leftof(tue)

day'rightof(tue)

day'succ(thu)

day'pred(thu)

package identifier is

package_declarative_part;

end [identifier];

package body identifier is

package_body_declarative_part

end [identifier]



library library_name;

use library_name.package_name.all;

library ieee;

use ieee.std_logic_1164.all;

y<=a;

y<='1';



temp:=a;

temp:='1';

architecture DELTA of NANDXOR is

signal T : bit;

begin

T<=A and B;

D<=not(T xor C);

end DELTA;

A
B
T
C
D

Delta



architecture logic of test is

begin

temp1<=a and b; -①

temp2<=c and d; -②

end logic;

architecture logic of test is

begin

process(a,b,c,d)

temp1<=a and b; -①

temp2<=c and d; -②

end process;

end logic;

SIG'active

SIG'quiet

SIG'quiet(T)



SIG'transaction

SIG'last_active

SIG'event

SIG'stable

SIG'stable(T)

SIG'last_event

SIG'last_value

SIG'delayed(T)        

if clk='1' and clk'event then

y<=i;

end if;

if clk='1' then

y<=i;

end if;

1 2 3 4 5 6 7 8

SIGNAL_X

(sec)

SIGNAL_X’DELAYED(3 SEC)



configuration identifier of entity_name is

{use_clause|attribute_specification}

{block_configuration}

end identifier;

{use_clause|attribute_specification}

{block_configuration}

block_configuration::=

for block_sepcification

{use_clause}

{block_configuration|component_configuration)

end for;

configuration CFG_RTL_DFF of DFF is

for RTL2

end for;

end CFG_RTL_DFF;



[process_label:]process[(sensitivity_list)]

process_declaration_part

begin

sequence of sequential statements

end process[process_label];

process(a,b)

begin

end

process

begin

wait on a,b;

end

target variable:=expression;



temp:='1';

      temp:=a;

process(a,b)

variable y1,y2:bit;

begin

y1:=a;

y2:=b;

end process;

target variable<=value_expression;

 y<=a after 10ns;

architecture logic of test is

signal A, B : bit;

begin

y1<=a;

y2<=b;

end logic;

if condition then

sequence of sequential statements

{elsif condition then

sequence of sequential statements }

[else

sequence of sequential statements ]

end if;



if a='1' then

y<=i;

end if;

if b='1' then

y<=i1;

else

y<=i2;

end if;

if sel="00" then

y<=i1;

elsif sel="01" then

y<=i2;

elsif sel="11" then

y<=i3;

else

y<=i4;

end if;

case expression is

when choice(s)=>

sequence of sequential statements

when choice(s)=>

sequence of sequential statements }

end case;

case sel

when "00" =>

y<=i1;

when "01" =>

y<=i2;

when "10" =>



y<=i3;

when "11" =>

y<=i4;

when others =>

null;

end case;

 if a='1' then

y<='1';

elsif b='1' then

y<='0';

end if;

if b='1' then

y<='0';

elsif a='1' then

y<='1';

end if;

[loop_label:][while condition  for identifier in discrete_range] loop

sequence of sequential statements

end loop [loop_label];



while (check=1) loop

sum:=sum+1;

end loop;

for i in 1 to 10 loop

i_squared(i) := i*i;

end loop;

next[loop_label][when condition];

loop_a:for j in 1 to 10 loop

sequential statements

loop_b:for i in 1 to 10 loop

sequential statements

next when (i=j);

end loop;

end loop;

exit [loop_label] [when condition];

    or  if condition then exit [loop_label];

test1:

loop

a:=a+1;

b:=b+1;

if a>10 then 

exit test1;

end if;

end loop;



test1:

loop

a:=a+1;

b:=b+1;

exit when a>10;

end loop;

case sel

when "00" =>

y<=i1;

when "01" =>

y<=i2;

when "10" =>

y<=i3;

when "11" =>

y<=i4;

when others =>

null;

end case;

assert condition [report expression] [severity expression]

NOTE, WARNING, ERROR, FAILURE

NOTE, WARNING, ERROR, FAILURE



entity rs_ff is

port(s,r :in   it;

q :out  bit);

end rs_ff;

architecture logic of rs_ff is

begin

assert not(s='1' and r='1') report  "Both s and r are '1'"

...

end rs_ff;

‘Both s and 

r are 1’

wait on sensitivity_list

wait for time_expression

wait until boolean_expression

wait on a,b,c;

wait for 10ns;

wait until enable='1';



[guarded][transport]{waveform when condition else} waveform;

architecture RTL of cnd_stm is

begin

Y<=A when SEL="00" else

    B when SEL="01" else

    C when SEL="10" else

    D;

end RTL;

architecture logic of example is

Architecture

process 1

process 2

process 3



begin

b1:block(enable='1')

begin

     c<=guarded '1' after 2 ns when a='1' or b='1' else

         '0' after 2 ns;

end block b1;

end logic;

 a<='1' after 5ns

b<=transport '1' after 7ns;

A B

10ns 20ns 30ns 40ns10ns 20ns 30ns 40ns

A

B(관성지연)

B(전달지연)



with expression select

target variable<=[guarded][transport]{waveform when choices,} 

waveform choices

architecture RTL of sel_stm is

begin

with SEL select

Y<=A when "00",

    B when "01",

    C when "10",

    D when others;

end RTL;

instantiation_label: component_name [port_map_aspect]

entity example is

port(i1,i2,i3:in std_logic;

y :out std_logic);

end example;

architecture logic of example is

component and3

port(a,b,c : in std_logic;



z  : outstd_loigc);

end component;

begin

-- ① position association을 사용하는 경우

a1:and3 port map (i1, i2, i3, y);

-- ② name association을 사용하는 경우

a1:and3 port map (y=>z, i1=>a, i3=>c, i2=>b);

end logic;

instantiation_label : component_name [port_map_aspect];

entity comp is

port(a,b,c :in bit;

     y :out bit);

end comp;

architecture structure of comp is

A1

A2

A3

O1 YB

A

C INT3

INT1

INT2



component and2

port(a,b:in bit; y:out bit);

end component;

component or3

port(a,b,c :in bit; y:out bit);

end component;

signal INT1, INT2, INT3 : bit;

a1:and2 port map (A, B, INT1);

a2:and2 port map (A, C, INT2);

a3:and2 port map (B, C, INT3);

o1:and2 port map (INT1, INT2, INT3, Y);

end structure;

entity example is

generic(delay : time);

port(input :in bit;

    output:out bit);

      end example;

      architecture logic of example is

   signal y1, y2 : bit;

      begin

   y1<=input after delay;

y2<=input after delay/2;

output<=y1 and y2;

      end logic;

component example

generic(delay:time);

port(input:in bit; output:out bit);

end component;

 u2: example generic map(delay=>2)

    port map (x=>input, y=>output);



generate_label : for generate_parameter_specification generate 

concurrent statements

end generate[generate_label];

generate_label : if condition generate

concurrent statements

end generate[generate_label];

entity shifter is

port(si, cp :in bit;

     so :out bit);

end shifter;

architecture logic of shifter is

signal p : bit_vector(0 to 4);

component dff

port(d, cp:in bit; q:out bit);

end component;

begin

df1:dff port map (si, cp, p(1));

df2:dff port map (p(1), cp, p(2));

df3:dff port map (p(2), cp, p(3));

df4:dff port map (p(3), cp, so);

end logic;

d    q

cp 

d    q

cp 

d    q

cp 

d    q

cp 

si
p(0) p(3)p(2)p(1)

so

cp

p(4)



architecture logic2 of shifter is

begin

p(0)<=si;

g1:for i in 0 to 3 generate

dfx : dff port map(p(i), cp, p(i+1));

                end generate g1;

so<=p(4);

end logic2;

block_label : block[(guard_expression)]

block_header

block_declarative_part

begin

concurrent statements

end block[block_label];

architecture logic of or is

begin

b1:block(enable='1')

                   begin

S1<=guarded

'1' after 2ns when A='1' or B='1' else

'0' after 2ns;

end block b1;

end logic;



         procedure procedure_name [(formal_parameter_list)]

               function function_name[(formal_parameter_list)] return type

procedure procedure_name (I/O list) is

declarative_part

begin

sequential statements

end [procedure_name];

function function_name (input list) return type is



declarative_part

begin

sequential statements

end [function_name];

    subprogram_name(variables);

architecture logic of fnt is 

function rising_edge(signal S : std_logic)

return boolean is

begin

if(s'event) and (s='1') and (s'last_value='0') then

return true;

else

return false;

end if;

end rising_edge;

begin

process(clock)

begin

if rising_edge(clock) then

y<=a;

end if;

end process;

end fnt;

architecture logic of proc is

procedure andor (

signal A, B, C, D : in bit;

signal Y1,Y2   : out bit) is

begin

Y1<=(A and B) or (C and D);

Y2<=A and C;

end andor;



begin

process(i1,i2,i3,i4)

begin

andor(i1,i2,i3,i4,a,b)

end process;

end andor;

 package identifier is

package_declarative_part

end [identifier];

package body identifier is

package_body_declarative_part

end [identifier];

use work.package_name.all"



use work.test.all;

package logic_ops is

component and2

port (a, b : in bit; z : out bit);

end component;

component or3

port(a, b, c : in bit; z : out bit);

end component;

end logic_ops;

package var_pack is

type bus_stat_vec is array(0 to 7) of integer;

type day is (mon, tue, thu, wed, thu, fri, sat);

end var_pack;

package basic_utilities is

function fgl(w, x, gl : bit) return bit;

end basic_utilities;

 

package body basic_utilities is

begin

function fgl(w, x, gl : bit) return bit is

begin

return (w and gl) or (not x and gl) or (w and not x);

end fgl;

end basic_utilities;



entity and2 is

port (a,b :in    std_logic;

y :out std_logic);

end and2;

architecture logic of 2and is

 begin

process(a,b)

if a='1' and b='1' then

y<='1';

else

y<='0';

end if;

end process;

end logic2;

architecture logic2 of and2 is

begin

y<=a and b;

end logic2;



entity or2 is

port(a,b:in   std_logic;

     y :out  std_logic);

end or2;

architecture logic of or2 is

begin

process(a,b)

begin

if a='1' or b='1' then

y<='1';

else

y<='0';

end if;

end process;

end logic;

architecture logic2 of or2 is

begin

y<=a or b;

end logic2;



entity mux4_1 is

port(sel   :in  std_logic(1 downto 0);

    a,b,c,d:in  std_logic;

    y   :out std_logic);

end mux4_1;

architecture type1 of mux4_1 is

begin

process(sel, a, b, c, d)

begin

if(sel="00") then

y<=a;

elsif(sel="01") then

y<=b;

elsif(sel="10") then

y<=c;

else

y<=d;

end if;

end process;

end type1;

architecture type2 of mux4_1 is

begin

process(sel, a, b, c, d)

begin

case sel is

when "00" => y <=a;

when "01" => y <=b;



when "10" => y <=c;

when "11" => y <=d;

when others => y <=a;

end case;

end process;

end type2;

architecture type3 of mux4_1 is

begin

y<=a when sel="00" else

    b when sel="01" else

    c when sel="10" else

    d;

end type2;



entity encode is

port(a :in std_logic_vector(7 downto 0);

    y :out std_logic_vector(2 downto 0));

end encode;

architecture type1 of encode is

begin

process(a)

begin

if a="00000001" then y<="000";

elsif a="00000010" then y<="001";

elsif a="00000100" then y<="010";

elsif a="00001000" then y<="011";

elsif a="00010000" then y<="100";

elsif a="00100000" then y<="101";

elsif a="01000000" then y<="110";

elsif a="10000000" then y<="111"; 

else y<="XXX";

end if;

end process;

end type1;

architecture type2 of encode is

begin

process(a)

begin



case a is

when "00000001"=> y<="000";

when "00000010"=> y<="001";

when "00000100"=> y<="010";

when "00001000"=> y<="011";

when "00010000"=> y<="100";

when "00100000"=> y<="101";

when "01000000"=> y<="110";

when "10000000"=> y<="111";

when others => y <="XXX";

end case;

end process;

end type2;

architecture type3 of encode is

begin

y<="000" when a="00000001" else

y<="001" when a="00000010" else

y<="010" when a="00000100" else

y<="011" when a="00001000" else

y<="100" when a="00010000" else

y<="101" when a="00100000" else

y<="110" when a="01000000" else

y<="111" when a="10000000" else

"XXX";

end type3;



entity decode is 

port(a :in std_logic_vector(2 downto 0);

    y :out std_logic_vector(7 downto 0));

end decode;

architecture type1 of decode is

begin

process(a)

begin

if a="000" then y<="00000001";

elsif a="001" then y<="00000010";

elsif a="010" then y<="00000100";

elsif a="011" then y<="00001000";

elsif a="100" then y<="00010000";

elsif a="101" then y<="00100000";

elsif a="110" then y<="01000000";

elsif a="111" then y<="10000000";

else y<="100000000";

end if;

end process;

end type1;

architecture type2 of decode is

begin

process(a)

begin



case a is

when "000" => y <= "00000000";

when "001" => y <= "00000010";

when "010" => y <= "00000100";

when "011" => y <= "00001000";

when "100" => y <= "00010000";

when "101" => y <= "00100000";

when "110" => y <= "01000000";

when "111" => y <= "10000000";

when others y<="10000000";

end case;

end process;

end type2;

architecture type3 of decode is

begin

y<="00000001" when a="000" else

    "00000010" when a="001" else 

    "00000100" when a="010" else 

    "00001000" when a="011" else 

    "00010000" when a="100" else 

    "00100000" when a="101" else 

    "01000000" when a="110" else 

    "10000000"

end type3;



entity dff is

port(d, ck  :in std_logic;

     q    :out std_logic);

end dff;

architecture type1 of dff is

begin

process(d, ck)

begin

wait until ck'event and ck='1';

q<=d;

end process;

end type1;

architecture type2 of dff is

begin

process(d, ck)

begin

if ck'event and ck='1' then

q<=d;

end if;

end process;

end type2;



entity latch is

port(d, en :in std_logic;

q :out std_logic);

end latch;

architecture type2 of latch is

begin

process(d, en)

begin

if en='1' then

q<=d;

end if;

end process;

end type2;

architecture type2 of latch is

signal temp:std_logic;

begin

process(d, en)

begin

temp<=(d and en) or (not(en) and temp);

end process;

process(temp)

begin

q<=temp;

end process;

end type2;



entity counter is

port(ck, rst :in std_logic;

q :buffer std_logic_vector(3 downto 0));

end counter;

architecture logic of counter is

begin

process(ck, rst)

begin

if rst='0' then

q<="0000";

else

if ck'event and ck='1' then

q<=q+1;

end if;

end if;

end process;

end logic;

library ieee;

use ieee.std_logic_1164.all;

use ieee.std_logic_arith.all;

use ieee.std_logic_unsigned.all;



entity counter is

port(ck, rst :in std_logic;

q :buffer std_logic_vector(3 downto 0));

end counter;

architecture logic of counter is

begin

process(ck. rst)

begin

if ck'event and ck='1' then

if rst='0' then

q<="0000";

else

q<=q+1;

end if;

end if;

end process;

end logic;



type states is (reset, ready, s1, s2);



 library ieee;

use ieee.std_logic_1164.all;

entity rwcntl is

port(

clock :in std_logic;

start :in std_logic;

rw :in std_logic;

last :in std_logic;

rdsig :out std_logic;

wrsig :out std_logic;

done :out std_logic);

end rwcntl;

architecture rtl of rwcntl is

type state_type is (idle, reading, writing, waiting);

signal current_state, next_state: state_type;

begin

IDLE

WAITING

READING WRITING
LAST=‘1’ LAST=‘1’

RW=‘0’

START=‘0’

RW=‘1’



comb:process(current_state, start, rw, last)

begin

done<='0';

rdsig<='0';

wrsig<='0';

case current_state is

when idle=>

if start='0' then

next_state<=idle;

elsif rw='1' then

next_state<=reading;

else

next_state<=writing;

end if;

when reading=>

rdsig <='1';

if last='0' then

next_state<=reading;

else

next_state<=waiting;

end if;

when writing=>

wrsig <='1';

if last='0' then

next_state<=writing;

else

next_state<=waiting;

end if;

when waiting=>

done<='1';

next_state<=idle;

end case;

end process;

seq:process

begin

wait until clock'event and clock='1';

current_state<=next_state;

end process;

end rtl;



seq : process (clock, reset)

begin

if(reset='0') then

current_state<=idle;

elsif (clock'event and clock='1') then

current_state<=next_state;

end if;

end process;



comb:process(reset, current_state, start, rw, last)

begin

done<='0';

rdsig<='0';

wrsig<='0';

if reset='0' then

next_state<=idle;

else

case current_state is

when idel=>

if start='0' then

next_state<=idle;

elsif rw='1' then

next_state<=reading;

else

next_state<=writing;

end if;

when reading=>

rdsig <='1';

if last='0' then

next_state<=reading;

else

next_state<=waiting;

end if;

when writing=>

wrsig <='1';

if last='0' then

next_state<=writing;

else

next_state<=waiting;

end if;

when waiting=>

done<='1';

next_state<=idle;

end case;

end if;

end process;



if a='1' and a'evnet then

y<='1';

else

y<='0';

z<='0';

end if;

abs access after alias all

and architecture array assert attribute

begin block body buffer bus



case component configuration constant

disconnect

downto else elsif end entity

exit file for function generate

generic guarded if in inout

is label library linkage loop

map mod nand new next

open or others out package

port procedure process range record

severity rem report return select

transport type units until use

variable wait when while with

xor

group impure inertial literal postponed

pure reject rol ror shared

님 sll sra srl unaffected

xnor


