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Hardware Description Language (HDL)
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VHDLES

U Very high speed integrated circuit HDL
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VHDLTEF 451

O1. USEE XX

% Library——& T8 o AF 1

% Package——3& SUITE I (K 7o P K 2

Q2. Entityg XX : & X HEEZARTOE DR

UseSE XX

Library IEEE; —-PExE X
Use IEEE.std_logic_1164.all; -85H
Use IEEE.std_logic_arith.all; -85 H




Packages

Package <Package name> is
Constant Decclarations
Type Declarations
Signal Declarations
Subprogram Declarations

Component Declarations

Package Example

package package example is
type life is (sleeping, working, eating, entertaiment, otheractions);
subtype uint4 is integer range 0 to 15;
subtype uint5 is integer range 0 to 31;
function compare(a, b: integer) return boolean;
end package example;




Libraries

Q B —F 5K packages
Q & Libraries: AR, B3151H
< STD:
— Standard: & X bit, Boolean, integer, realflitime 2\ & S &A1 11118 FH4F
— Textio: & X CHH5AE .

Entity (SE/4)
Q Entity & VL

Entity <Entity name> is
generic declarations
port declarations

End <Entity name>;




Generic & Port Declarations

O Generic Declarations

& HTH S Kt NEntity. . HAREeE, AtFIEn S8, AR A,
URBNRE ). DIRESESE.

U Port Declarations: port_name: <mode> : <type>
< <mode>: EF AR

Architecture (&5#)44)

Q FER T T REEE 4514

Q WIS HENentity B R

O —A entityR] PAX} I % architecture (2 i i i i
configuration>35 &)

A ]




ArchitectureZd i,

Q Architecture® X

ARCHITECTURE arch_name OF entity name IS
signal declarations;

constant declarations;
type & subtype declarations;

SR B T ——F 4%

Architecture struct_ha of half adder is
component and_gate
port( al,a2: in std_logic;
a3: out std_logic); A

INPUT % :
end component; T . e - GUTEUT c
component xor_gate ;




1T AR —F 4%

Q Hudhg O HEmER
Architecture behave_ha of half adder is Architecture behave ha of half adder is
Begin Begin -
gl:process(a,b) c<=aandb;
begin s<=a xor b;
ifa=‘1" and b=‘1" then End struct_ha;
c<=1’; -

Configuration

Q F T KfentityMarchitecturefk iR
QI ZNHTFHERRE

Q W BB A R EA
Q5
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Q Constant(%%0)
< 5E XiE{k:  Constant <const name>: <type> := <Uf iEfH>
& FRHS AT E,  BEINFR P R R A AT g
o —REX, PEHEK

Q Signal(f5 5)

15 5 AR 1 X H—Hi1

Q —Bir: Q 5By
a, b: in std_logic; a, b: in std_logic;
X, y: out std_logic; X, y: out std_logic;
signal temp: std_logic; process (a, b, temp)
process (a, b, temp) variable temp: std_logic;

begin begin




5 5 AR & ) X A —512

Q BT Q B
D, clk: in std_logic; D, clk: in std_logic;
x: out std_logic; x: out std_logic;
signal temp: std_logic; process (clk)

variable temp: std_logic;

process (clk)

R E
Q A AHHAR

@AY bit, boolean, std_logic, std_ulogic, std_logic_vector, bit_vector
& BHRAY: Integer( M T JE UNatural, Positive), unsigned, signed
% SR Real

= 25 2T 2R
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«» and, or, not, nand, nor, xor

O HARBHAF:

Vectorfs 5140553+

Architecture rtl of test is
signal a: std_logic_vector(3 downto 0);
signal b: std_logic_vector(0 to 3);
signal c: std_logic_vector(0 to 1);

signal d: std_logic_vector(1 downto 0);
Begin
c<=a(2 downto 1);
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<=

When--else
Q Bk

<signal_name> <= <valuel> when <condition1> else
<value2> when <condition2> else

<value_n> when <condition_»> else

<value n/>;




Select--when

Q -
with <expression> select
<signal_name> <= <valuel> when <condition1>,
<value2> when <condition2> ,

<value n> when others;

Block

a );H ﬂ:)l% EEE%—‘ZIJ 6} ﬁ‘i )‘L /[\ﬁ Arcl.litecture rtl of half addsub is
R, BN AT B Beein

Q %&! Half adder: block

<block name> block sum<=a xor b;
<HHns gE XIX>
Begi

carry<=a and b;




Component

0O ComponentE X i&H): Sentity2R1Ll

Component <component_name>
generic ( generic_declarations );
port ( port_declarations);

End component;

Componentiufl—4f7 2 18%

Library icee; UO0: full_adder_1
Use ieee.std_logic_1164.all; port map(A(0),B(0),¢i,C(0),t(0));
Entity full_adder 4 is Ul: full_adder_1

port( port map(A(1),B(1),1(0),C(1),(1));

A, B: in std_logic_vector(3 downto 0);
ci: in std_logic; U2: full_adder_1




For-Generate

Q #FitkZA M IF K Component
Q &

<gen_name>: For i in <start_value> to <stop_value> generate

componentf§i 1 ) ;
End generate <gen_name>;

Q 5 4b7 4 mes
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Process

O 45 A

% Processit A & & — AN R FGEA], (HH P EE S 2 P iE )

S DCHBERR S ANMBURAT T R A AR, BERE PSS F A
TWARIRPAT s B REFR A T4 R RS

& HERE N AR fe AR R A FE R A R B E I, ORER R .

< AT DLE R AP OT e HUERAE R RS R R B FHwaitiif) . {HIX

Processyu {5
Process(clk)
Begin
if (clk‘event and clk=‘1") then
q<=d;
end if;
End process;




Process— U T R

(D IE# AR
Process (ck, d)
Begin

if ck=1" then
q<=d;
end if}

(2) fakiAn
Process (ck)
Begin

if ck=1" then
q<=d;
end if;

QB
If <condition 1> then
sequential statements;
Elsif <condition 2> then
sequential statements;

IfiEH)

Ny .
Q yEspl:
if sel=“00" then
q<=a;
elsif sel=“01” then
q<=b;




Caseitt]

By
Q &
case <expression> is

when <value 1>=>sequential statements;
when <value 2>=>sequential statements;

Q yE 4l

case sel is
when “00” =>q<=a;
when “01” => q<=b;
when “10” => q<=c;

Loopi&H]

Q TFR7EF: A HExitil HE
X i‘g‘&
<Loop_lable>: Loop
sequential statements;
exit Loop_lable [when <condition>];
End loop;




Loopi&a) et

Q %1 Q %12

Signal a: std_logic_vector(7 downto 0) Signal a: std_logic_vector(7 downto 0)

Process (a) Process (a)

variable temp: std_logic; variable cnt: integer;

Subprogram
Q FH ?éﬁﬁ_‘ﬁ E(J ﬁi% Package body of e.xajmple is . . .
o Vi[ ﬁ:ﬂ % $ ﬁ & ﬁ%@ 'fy,process g:;(i:zdure p(A: in integer, B:inout integer) is
Q AT EAZERR PP AR AT 3 7 4 A Bi=A+B;

Q A EIF Componentf end;
.




ZazRa VREV=N: ] ap

Q Process I BURFIR N 554

Q If, case-wheniZ A R R A& 58 &M
O &85 F] Re A B 8

Q ff FHIEEELR BL R 805 6.4 iy B 55

IFiEAR)X EE

a,b: in std_logic;
q: out std_logic;

Process(a,b) “
begin
If a=1" then
<=b:




Library IEEE

QEXTHZEHEMANESRERLY, HTELASHAeEHE
ME RN

Q 2 X T ZFEHERE AT EBREE, Wceonv_signed()
K H A KA Dinteger, unsigned

Q 7E\maxplus2\vhd193\ieee\ H 3% T A] LAF iX 6 FE SO HIU5

Bl: ks

D m ]\: Library ieee;
A: i %U 96 ?? % %%{ 8 ﬁZ IIjse %eee.std_log%c_l 1.64.a11.;
. . se ieee.std_logic_arith.all;
B: BRI S, 84
D ﬁﬁ I,:H Entity sub_8 is

port( A,B: in std_logic_vector(7 downto 0);

C: :IIE%U* F@%%gﬁ ’ 9’ﬁf. C: out std_logic_vector(8 downto 0)
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