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Expressions, Operators and Names

-- indicate conments
() TypeName()

** abs not
* | npde rem
+ - &

sll srl sla sra rol ror

= /= < <= > >=

and nand or nor xor xnor

123 1_2_3 1le6 2#1110# 16#FF#
"0l101" O'77" X'FF"

ABC def Ghi A123 A B C

Name( Expr)

Name( Exprl to Expr2)

T Low T High T I mage

A" Range A' Reverse_Range

S' Event S' Stable(T) S' Del ayed(T)
E' Pat h_Nane
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Syntax Reference

package Pack is
type Enumis (Unknown, '0', '1');
type Int is range 0 to 255;
type float is range 0.0 to 1.0;
type Byte is array (7 downto 0) of Bit;
type Memis array (lnteger range <>) of Int;
type Intx is record
Val ue: | nteger;
Defi ned : Bool ean;
end record;
constant C1 : Int := 255;
constant Cv2 : Mem (O to 511) := (1, 2, 3, others => 4);
procedure P (Const : T; Var: out T; signal Sig : inout T);
function "+" (L, R T) return T,
end Pack;

package body Pack is
procedure P (Const : T; Var: out T; signal Sig : inout T);
-- declarations
begi n
-- sequence of statenents
end P;

function "+" (L, R T) return T is
-- declarations
begi n
-- sequence of statenents
return Expr;
end "+";
end Pack

library Lib;
use Lib. Pack. al |

entity Ent is
generic (G: Time := 0 ns);
port ( P1in T,
P2 : out T:="'0";
P3, P4 : inout T);
end Ent;



Behavioral description

architecture A1 of Ent is
signal Sigl, Sig2: Typ := Init;
begi n
Proc: process (Ck, D)
-- declarations
begi n
-- sequence of statenents
end process Proc;

process
vari abl e Var
begi n
wait until Rising_edge (Ck);
wait for 10 ns;
wait;
Sig <= Expr after Del ay;

Typ := Init;

Sig <= Exprl after D1, Expr2 after

Var : = EXxpr;
case Cis
when Cl =>
-- sequence of statenents
when C2 | C3 | C4 to C8 =>
-- sequence of statenents
when ot her =>
nul | ;
end case;
if Reset then
-- sequence of statenents

elsif Ck'Event and Ck = '1' then

-- sequence of statenents

el se
-- sequence of statenents
end if;
for i in1to NIoop
-- sequence of statenents
exit
-- sequence of statenents
end | oop;

while C I oop
-- sequence of statenents
end | oop;
assert D stable (10 ns)
report "Setup error”
severity warning;
report "End of sinulation"
end process;

L1 : Sigl <= A+ B after 100 ns;
L2 : Sig2 <= A* B after 1 us;
end Al;

Expr3 after

ES4 Design Projects
VHDL Primer

D3;

57



architecture A2 of Ent is
conponent Conp
generic (G Tine :
port (A B in T:
F: out T);
end conponent;
signal S1, S2, S3: Typ := Init;
begi n
LO entity Lib.Ent2(Arch)
port map (S1, S2, S3);
L1: Comp port map (S1, S2, S3);
L2: Comp generic map (G => 5 ns)
port map (S1, S2, S3);

0 ns);
"0

end A2;

configuration Cfgl of Ent is
for Al
end for;

end Cfgl;

library Lib;
use Lib.all;
configuration Cfg2 of Ent is
for A2
for all: Conp
use configuration Lib.Cfg3;
end for;
end for;
end Cf gz2;
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Architecture

Definestheinternal view of ablock of hardware, i.e. the functionality, behaviour or structure of the hardware.
Belongs with an entity, which defines the interface. An entity may have several alternative architectures.

Syntax
architecture ArchitectureNanme of EntityNane is
Decl arati ons. ..
begi n
Concurrent St at enents. . .
end ArchitectureNane;
Rules
All the architectures of aparticular entity must have different names, but the architectures of two
different entities can have the same name.

Example
architecture BENCH of TEST_MJUX4 is
subtype V2 is STD LOG C VECTOR(1 downto O0);

-- Component declaration...

conponent MJX4
port (SEL, A, B, C, D: in V2
F : out V2);

end conponent;

-- Internal signal...
signal SEL, A B, C D, F: V2

begi n

P: process

begi n
SEL <= "00";
wait for 10 NS;
SEL <= "01";
wait for 10 NS,
SEL <= "10";
wait for 10 NS,
SEL <= "11";
wait for 10 NS;
wai t ;

end process P;

-- Concurrent assignments...

A <= "00";
B <= "01";
C <= "10",
D <= "11";

-- Component instantiation...
M MJX4 port map (SEL, A, B, C, D, F);

end BENCH,;
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Arrays

A datatype which consists of avector or amulti-dimensional set of values of the same base type. Can be used
to describe RAMs, ROMs, FIFOs, or any regular multi-dimensional structure.

Syntax
type NewNanme is -- unconstratined
array (lndexTypeNanme range <>, ...) of DataType;
type NewNane is -- constrained
array (Range, ...) of DataType;
Rules

a) The base type DataType must not be an unconstrained array type.
b) A signal or variable cannot be an unconstrained array, unless it is a generic, port or
parameter.

Tips

a) Large arrays should be variables or constants, rather than signals. A large signal array
would be inefficient for simulation.

b) The values within an array can be read or written using an indexed name or a slice name.

Example

subtype Word is Std | ogic_vector (15 downto 0);

type Memis array (0 to 2**12-1) of Word;

vari able Mermory: Mem := (others => Word' (others=>'"U));

i f MenoryRead then

Data <= Menory(To_I nteger (Address));
elsif MenoryWite then

Menory(To_I nt eger (Address)) := Data;
end if;



