
4. 
S

E
Q

U
E

N
T

IA
L

 S
T

A
T

E
M

E
N

T
S

w
ait [o

n
 {S

IG
ID

,}] [u
n

til expr] [fo
r tim

e];

assert expr
[rep

o
rt string]

[severity n
o

te | w
arn

in
g | erro

r | failu
re];

rep
o

rt string
[severity n

o
te | w

arn
in

g
 | erro

r | failu
re];

S
IG

ID
 <= [tran

sp
o

rt] | [[reject T
IM

E
] in

ertial]
                {expr [after tim

e],};

V
A

R
ID

 := expr;

P
R

O
C

E
D

U
R

E
ID

[({[P
A

R
ID

 =>] expr,})];

[LA
B

E
L:] if expr th

en
{sequential_statem

ent}
[{elsif expr th

en
{sequential_statem

ent}}]
[else

{sequential_statem
ent}]

en
d

 if [LA
B

E
L];

[LA
B

E
L:] case expr is

{w
h

en choice [{| choice}] =>
{sequential_statem

ent}}
en

d
 case [LA

B
E

L];

[LA
B

E
L:] [w

h
ile expr] lo

o
p

{sequential_statem
ent}

en
d

 lo
o

p [LA
B

E
L];

 [LA
B

E
L:] fo

r ID
 in

 range lo
o

p
{sequential_statem

ent}
en

d
 lo

o
p [LA

B
E

L];

n
ext [LO

O
P

LB
L] [w

h
en

 expr];

exit [LO
O

P
LB

L] [w
h

en
 expr];

retu
rn

 [expression];

n
u

ll;

5. 
P

A
R

A
L

L
E

L
 S

T
A

T
E

M
E

N
T

S

LA
B

E
L: b

lo
ck [is]

[g
en

eric ( {ID
 : T

Y
P

E
ID

;} );
[g

en
eric m

ap ( {[G
E

N
ID

 =>] expr,} );]]
[p

o
rt ( {ID

 : in
 | o

u
t | in

o
u

t T
Y

P
E

ID
 } );

[p
o

rt m
ap

 ( {[P
O

R
T

ID
 =>] S

IG
ID

 | expr,} )];]
[{declaration}]

b
eg

in
[{parallel_statem

ent}]
en

d
 b

lo
ck [LA

B
E

L];

[LA
B

E
L:] [p

o
stp

o
n

ed] p
ro

cess [( {S
IG

ID
,} )]

[{declaration}]
b

eg
in

[{sequential_statem
ent}]

en
d

 [p
o

stp
o

n
ed] p

ro
cess [LA

B
E

L];

[LB
L:] [p

o
stp

o
n

ed] P
R

O
C

ID
({[P

A
R

ID
 =>] expr,});

[LA
B

E
L:] [p

o
stp

o
n

ed] assert expr
[rep

o
rt string]

[severity n
o

te | w
arn

in
g | erro

r | failu
re];

[LA
B

E
L:] [p

o
stp

o
n

ed] S
IG

ID
 <=

[tran
sp

o
rt] | [[reject T

IM
E

] in
ertial]

[{{expr [after T
IM

E
,]} | u

n
affected w

h
en expr else}] 

{expr [after T
IM

E
,]} | u

n
affected;

[LA
B

E
L:] [p

o
stp

o
n

ed] w
ith

 expr select
S

IG
ID

 <= [tran
sp

o
rt] | [[reject T

IM
E

] in
ertial]

 
{{expr [after T

IM
E

,]} | u
n

affected
w

h
en

 choice [{| choice}]};

LA
B

E
L: C

O
M

P
ID

[[g
en

eric m
ap ( {G

E
N

ID
 => expr,} )]

 p
o

rt m
ap

 ( {[P
O

R
T

ID
 =>] S

IG
ID

 | expr,} )];

LA
B

E
L: en

tity [LIB
ID

.]E
N

T
IT

Y
ID

 [(A
R

C
H

ID
)]

[[g
en

eric m
ap ( {G

E
N

ID
 => expr,} )]

 p
o

rt m
ap

 ( {[P
O

R
T

ID
 =>] S

IG
ID

 | expr,} )];

LA
B

E
L: co

n
fig

u
ratio

n [LIB
ID

.]C
O

N
F

ID
[[g

en
eric m

ap ( {G
E

N
ID

 => expr,} )]
 p

o
rt m

ap
 ( {[P

O
R

T
ID

 =>] S
IG

ID
 | expr,} )];

LA
B

E
L: if expr g

en
erate

[{parallel_statem
ent}]

en
d

 g
en

erate [LA
B

E
L];

LA
B

E
L: fo

r ID
 in

 range g
en

erate
[{parallel_statem

ent}]
en

d
 g

en
erate [LA

B
E

L];

6. 
P

R
E

D
E

F
IN

E
D

 A
T

T
R

IB
U

T
E

S

T
Y

P
ID

’b
ase

B
ase type

T
Y

P
ID

’left
Left bound value

T
Y

P
ID

’rig
h

t
R

ight-bound value
T

Y
P

ID
’h

ig
h

U
pper-bound value

T
Y

P
ID

’lo
w

Low
er-bound value

T
Y

P
ID

’p
o

s(expr)
P

osition w
ithin type

T
Y

P
ID

’val(expr)
V

alue at position
T

Y
P

ID
’su

cc(expr)
N

ext value in order
T

Y
P

ID
’p

red
(expr)

P
revious value in order

T
Y

P
ID

’lefto
f(expr)

V
alue to the left in order

T
Y

P
ID

’rig
h

to
f(expr)

V
alue to the right in order

T
Y

P
ID

’ascen
d

in
g

A
scending type predicate

T
Y

P
ID

’im
ag

e(expr)
S

tring im
age of value

T
Y

P
ID

’valu
e(string)

V
alue of string im

age
A

R
Y

ID
’left[(expr)]

Left-bound of [nth] index
A

R
Y

ID
’rig

h
t[(expr)]

R
ight-bound of [nth] index

A
R

Y
ID

’h
ig

h
[(expr)]

U
pper-bound of [nth] index

A
R

Y
ID

’lo
w

[(expr)]
Low

er-bound of [nth] index
A

R
Y

ID
’ran

g
e[(expr)]

‘left dow
n/to ‘right

A
R

Y
ID

’reverse_ran
g

e[(expr)]   ‘right dow
n/to ‘left

A
R

Y
ID

’len
g

th[(expr)]
Length of [nth] dim

ension
A

R
Y

ID
’ascen

d
in

g[(expr)]
‘right >

=
 ‘left ?

S
IG

ID
’d

elayed
[(T

IM
E

)]D
elayed copy of signal

S
IG

ID
’stab

le[(T
IM

E
)]

S
ignals event on signal

S
IG

ID
’q

u
iet[(T

IM
E

)]
S

ignals activity on signal
S

IG
ID

’tran
sactio

n
T

oggles if signal active
S

IG
ID

’even
t

E
vent on signal ?

S
IG

ID
’active

A
ctivity on signal ?

S
IG

ID
’last_even

t
T

im
e since last event

S
IG

ID
’last_active

T
im

e since last active
S

IG
ID

’last_valu
e

V
alue before last event

S
IG

ID
’d

rivin
g

A
ctive driver predicate

S
IG

ID
’d

rivin
g

_valu
e

V
alue of driver

O
B

JID
’sim

p
le_n

am
e

N
am

e of object
O

B
JID

’in
stan

ce_n
am

e
P

athnam
e of object

O
B

JID
’p

ath
_n

am
e

P
athnam

e to object

7. 
P

R
E

D
E

F
IN

E
D

 T
Y

P
E

S

B
O

O
LE

A
N

T
rue or false

IN
T

E
G

E
R

32 or 64 bits
N

A
T

U
R

A
L

Integers >
=

 0
P

O
S

IT
IV

E
Integers >

 0
R

E
A

L
F

loating-point
B

IT
‘0’, ‘1’

B
IT

_V
E

C
T

O
R

(N
A

T
U

R
A

L)
A

rray of bits
C

H
A

R
A

C
T

E
R

7-bit A
S

C
II

S
T

R
IN

G
(P

O
S

IT
IV

E
)

A
rray of characters

T
IM

E
hr, m

in, sec, m
s,

us, ns, ps, fs
D

E
LA

Y
_LE

N
G

T
H

T
im

e >
=

 0

8. 
P

R
E

D
E

F
IN

E
D

 F
U

N
C

T
IO

N
S

N
O

W
R

eturns current sim
ulation tim

e
D

E
A

L
L

O
C

A
T

E
(A

C
C

E
S

S
T

Y
P

O
B

J)
D

eallocate dynam
ic object

F
IL

E
_O

P
E

N
([status], F

ILE
ID

, string, m
ode)

O
pen file

F
IL

E
_C

L
O

S
E

(F
ILE

ID
)

C
lose file

9. 
L

E
X

IC
A

L
 E

L
E

M
E

N
T

S

Identifier ::=
 

letter { [underline] alphanum
eric }

decim
al literal ::=

integer [. integer] [E
[+|-] integer]

based literal ::=
integer # hexint [. hexint] # [E

[+|-] integer]

bit string literal ::=
B

|O
|X

 “ hexint “

com
m

ent ::=
-- com

m
ent text

reproduce and distribute strictly verbatim
 copies of this

docum
ent in w

hole is hereby granted.
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V
H

D
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R
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R
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N
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A
R

D
R

evision 2.0

()
G

rouping
[ ]

O
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A
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A
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S
U
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V
H

D
L-1993

1. 
L

IB
R

A
R

Y
 U

N
IT

S

[{use_clause}]
en

tity ID
 is

[g
en

eric ({ID
 : T

Y
P

E
ID

 [:= expr];});]
[p

o
rt ({ID

 : in
 | o

u
t | in

o
u

t T
Y

P
E

ID
 [:= expr];});]

[{declaration}]
[b

eg
in

{parallel_statem
ent}]

en
d

 [en
tity] E

N
T

IT
Y

ID
;

[{use_clause}]
arch

itectu
re ID

 o
f E

N
T

IT
Y

ID
 is

[{declaration}]
b

eg
in

[{parallel_statem
ent}]

en
d

 [arch
itectu

re] A
R

C
H

ID
;

[{use_clause}]
p

ackag
e ID

 is
[{declaration}]

en
d

 [p
ackag

e] P
A

C
K

ID
;

[{use_clause}]
p

ackag
e b

o
d

y ID
 is

[{declaration}]
en

d
 [p

ackag
e b

o
d

y] P
A

C
K

ID
;

[{use_clause}]
co

n
fig

u
ratio

n ID
 o

f E
N

T
IT

Y
ID

 is
fo

r A
R

C
H

ID
[{block_config | com

p_config}]
en

d
 fo

r;
en

d
 [co

n
fig

u
ratio

n] C
O

N
F

ID
;

use_clause::=
lib

rary ID
;

[{u
se LIB

ID
.P

K
G

ID
[. all | D

E
C

LID
];}]

block_config::=
fo

r LA
B

E
LID

[{block_config | com
p_config}]

en
d

 fo
r;

com
p_config::=

fo
r all | LA

B
E

LID
 : C

O
M

P
ID

(u
se en

tity [LIB
ID

.]E
N

T
IT

Y
ID

 [( A
R

C
H

ID
 )]

[[g
en

eric m
ap ( {G

E
N

ID
 => expr ,} )]

 p
o

rt m
ap

 ({P
O

R
T

ID
 => S

IG
ID

 | expr ,})];
[fo

r A
R

C
H

ID
[{block_config | com

p_config}]
en

d
 fo

r;]
en

d
 fo

r;) |
(u

se co
n

fig
u

ratio
n [LIB

ID
.]C

O
N

F
ID

[[g
en

eric m
ap ({G

E
N

ID
 => expr ,})]

p
o

rt m
ap

 ({P
O

R
T

ID
 => S

IG
ID

 | expr,})];)
en

d
 fo

r;

2. 
D

E
C

L
A

R
A

T
IO

N
S

2.1. 
T

Y
P

E
 D

E
C

L
A

R
A

T
IO

N
S

typ
e ID

 is ( {ID
,} );

typ
e ID

 is ran
g

e num
ber d

o
w

n
to

 | to
 num

ber;

typ
e ID

 is array ( {range | T
Y

P
E

ID
 ,}) o

f T
Y

P
E

ID
;

typ
e ID

 is reco
rd

{ID
 : T

Y
P

E
ID

;}
en

d
 reco

rd
;

typ
e ID

 is access T
Y

P
E

ID
;

typ
e ID

 is file o
f T

Y
P

E
ID

;

su
b

typ
e ID

 is S
C

A
LA

R
T

Y
P

ID
 ran

g
e range;

su
b

typ
e ID

 is A
R

R
A

Y
T

Y
P

ID
( {range,});

su
b

typ
e ID

 is R
E

S
O

LV
F

C
T

ID
 T

Y
P

E
ID

;

range ::=
(integer | E

N
U

M
ID

 to
 | d

o
w

n
to integer | E

N
U

M
ID

) | 
(O

B
JID

’[reverse_]ran
g

e) | (T
Y

P
E

ID
 ran

g
e <>)

2.2. 
O

T
H

E
R

 D
E

C
L

A
R

A
T

IO
N

S

co
n

stan
t ID

 : T
Y

P
E

ID
 := expr;

[sh
ared] variab

le ID
 : T

Y
P

E
ID

 [:= expr];

sig
n

al ID
 : T

Y
P

E
ID

 [:= expr];

file ID
 : T

Y
P

E
ID

 (is in
 | o

u
t string;) |

(o
p

en
 read

_m
o

d
e | w

rite_m
o

d
e

 |
 ap

p
en

d
_m

o
d

e is string;)

alias ID
 : T

Y
P

E
ID

 is O
B

JID
;

attrib
u

te ID
 : T

Y
P

E
ID

;

attrib
u

te A
T

T
R

ID
 o

f O
B

JID
 | o

th
ers | all : class is expr;

class ::=
en

tity | arch
itectu

re | co
n

fig
u

ratio
n

 |
p

ro
ced

u
re | fu

n
ctio

n
 | p

ackag
e | typ

e |
su

b
typ

e | co
n

stan
t | sig

n
al | variab

le |
co

m
p

o
n

en
t | lab

el

co
m

p
o

n
en

t ID
 [is]

[g
en

eric ( {ID
 : T

Y
P

E
ID

 [:= expr];} );]
[p

o
rt ({ID

 : in
 | o

u
t | in

o
u

t T
Y

P
E

ID
 [:= expr];});]

en
d

 co
m

p
o

n
en

t [C
O

M
P

ID
];

[im
p

u
re | p

u
re] fu

n
ctio

n ID
[( {[co

n
stan

t | variab
le | sig

n
al | file] ID

 :
       in

 | o
u

t | in
o

u
t T

Y
P

E
ID

 [:= expr];})]
retu

rn
 T

Y
P

E
ID

 [is
b

eg
in

{sequential_statem
ent}

en
d

 [fu
n

ctio
n] ID

];

p
ro

ced
u

re ID
[({[co

n
stan

t | variab
le | sig

n
al] ID

 :
in

 | o
u

t | in
o

u
t T

Y
P

E
ID

 [:= expr];})]
[is b

eg
in

[{sequential_statem
ent}]

en
d

 [p
ro

ced
u

re] ID
];

fo
r LA

B
E

LID
 | o

th
ers | all : C

O
M

P
ID

 u
se

(en
tity [LIB

ID
.]E

N
T

IT
Y

ID
 [( A

R
C

H
ID

 )]) |
(co

n
fig

u
ratio

n [LIB
ID

.]C
O

N
F

ID
)

[[g
en

eric m
ap ( {G

E
N

ID
 => expr,} )]

 p
o

rt m
ap

 ( {P
O

R
T

ID
 => S

IG
ID

 | expr,} )];

3. 
E

X
P

R
E

S
S

IO
N

S

expression ::=
(relation an

d
 relation) | (relation nan

d
 relation) |

(relation o
r relation)    | (relation no

r relation) |
(relation xo

r relation)  | (relation xn
o

r relation)

relation ::=
shexpr [relop shexpr]

shexpr ::=
sexpr [shop sexpr]

sexpr ::=
[+|-] term

 {addop term
}

term
 ::=

factor {m
ulop factor}

factor ::=
(prim

 [** prim
]) | (ab

s prim
) | (n

o
t prim

)

prim
 ::=

literal | O
B

JID
 | O

B
JID

’A
T

T
R

ID
 | 

O
B

JID
({expr,})

| O
B

JID
(range) | ({[choice [{| choice}] =>] expr,})

| F
C

T
ID

({[P
A

R
ID

 =>] expr,}) | T
Y

P
E

ID
’(expr) |

T
Y

P
E

ID
(expr) | n

ew
 T

Y
P

E
ID

[‘(expr)] | ( expr )

choice ::=
sexpr | range | R

E
C

F
ID

 | o
th

ers

3.1. 
O

P
E

R
A

T
O

R
S, IN

C
R

E
A

S
IN

G
 P

R
E

C
E

D
E

N
C

E

logop
an

d
 | o

r | xo
r | n

an
d

 | n
o

r | xn
o

r
relop

= | /= | < | <= | > | >=
shop

sll | srl | sla | sra | ro
l | ro

r
addop

+ | - | &
m

ulop
* | / | m

o
d

 | rem
m

iscop
** | ab

s | n
o

t
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