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INTERNATIONAL ELECTROTECHNICAL COMMISSION

BEHAVIOURAL LANGUAGES -

Part 2: VHDL multilogic system for model interoperability

FOREWORD

1) The IEC (Internatlonal Electrotechnlcal Commlssmn) is a worIdW|de orgamzatlon for standardlzatlon comprising
all nagioma T promote
interngtional co- operat|on on aII questlons concerning standardlzatlon in the electrical\and ele ic|fields. To
this ehd and in addition to other activities, the IEC publishes International Stagdards. irpreplration is
entru i j R i with may
participate in this preparatory work. i , - g zati } liaising
with {he S Ernational
Organfization for Standardization (ISO) in accordance with conditions determined 3 ween the
two onganizations.

2) The fprmal decisions or agreements of the IEC on technical mdtters™e re as neg sible, an
intern tlonal consensus of op|n|on on the relevant subjects since eac 8 sentation
from

3) The dpcuments produced have the form of recommendationg for the form

of stgndards, technical specifications, technical reports
ittees in that sense.

S wey ar& accepted by thg National
e

uhdertake to apply IEC Intprnational
brds transparently to the maximum i in{ their national and regional standgrds. Any
nce between the IEC Standard and or regional standard shall be clearly

diverg

indicafed in the latter.

5) The IEC provides no markin i val & ible for any
equip v

6) Attentjon is drawn to the possbility\ i i e subject

of patgnt rights. The IE

Internatjonal Srd iftee 93:

Design putomatio

This stz 1164-1993: Multivalue logic system for VHDL model

interopsg
The tex{ based on the following documents:
FDIS Report on voting
93/130/FDIS 93/140/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This standard does not follow the rules for the structure of international standards given in
Part 3 of the ISO/IEC Directives.

IEC 61691 consists of the following parts, under the general title: Behavioural languages:
IEC 61691-1:1997, VHDL language reference manual 1)
IEC 61691-2:2001, Part 2: VHDL multilogic system for model interoperability

1) The edition 2 with the title: VHSIC hardware description languageVHDL (076a) (under consideration) will
replace it.
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IEC 61691-3-1, Part 3-1: Analog description in VHDL (under consideration)
IEC 61691-3-2:2001, Part 3-2: Mathematical operation in VHDL

IEC 61691-3-3:2001, Part 3-3: Synthesis in VHDL

IEC 61691-3-4, Part 3-4: Timing expressions in VHDL (under consideration)
IEC 61691-3-5, Part 3-5: Library utilities in VHDL (under consideration)

The committee has decided that the contents of this publication will remain unchanged until
2004. At this date, the publication will be

* reconfirmed;

* withdrawn;

. repltced by a revised edition, or
ded.

@%
;
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Parf 2: VHDL multilogic system
for model interoperatibility

1. Overyiew

1.1 Scopp

This stand
informati

along with this clause 1 documentption. The
dard, but suggests ways in which one njight use

a) )

b) 1 vrépresents the formal Std_logic_1164 package declaration. Imglementers

g or they may choose to implement to the user. Users shall not implement a
S
2.Std_l

-- Title : Std_logic_1164 multivalue logic system
-- Library : This package shall be compiled into a library
-- : symbolically named IEEE.

-- Developers: IEEE model standards group (par 1164)

-- Purpose : This packages defines a standard for designers
-- : to use in describing the

-- : used in VHDL modeling.
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-- Limitation: The logic system defined in this package may
-- : be insufficient for modeling switched

-- . since such a requirement is out of the

- . effort. Furthermore, mathematics, primitives,

-- : timing standards, etc. are considered

-- . issues in relation to this package and

-- : beyond the scope of this effort.

-- Note : No declarations or definitions shall be
- : or excluded from, this package. The
-- . defines the types, subtypes, and

- Std_logic_1164. The Std_logic_1164
-- considered the formal definition of the
-- this package. Tool developers may

-- the package body in the most efficient
-- to them.

-- modification history :

-- version|| mod. date:|

-- v4.200{| 01/02/92 |

;ACKAGE Std_logic_1164 1S
-- logic ptate system (unresolved)
TYPE std_ulogic IS ( “U’, -- Uninjtializ

‘X’, -- Forcing
‘0, -- Forcinp

-- uncoy
TYPE std_ icuvecton]S ARRAY ( NATURAL RANGE <>)

-- resolytion_function

FUNCTION resolved ( s : std_ulogic_vector ) RETURN std_ulogic;

-- #** industry standard logic type ***

SUBTYPE std_logic IS resolved std_ulogic;
-- unconstrained array of std_logic for use in

TYPE std_logic_vector IS ARRAY ) NATURAL RANGE <>) OF
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-- common subtypes

SUBTYPE X01 IS resolved std_ulogic RANGE °
SUBTYPE X01Z IS resolved std_ulogic RANGE “Z’)
SUBTYPE UXO01 IS resolved std_ulogic RANGE “1”)
SUBTYPE UX01Z 1S resolved std_ulogic RANGE “1°, ‘Z’)

-- overloaded logical operators

FUNCTION “and” (1: std_ulogic;r:
FUNCTION “nand” (1: std_ulogic; r:
FUNCT|ION “or” (1 : std_ulogic; r:
FUNCTJION “nor” (1: std_ulogic;r:
FUNCTJION “xor” (1: std_ulogic;r:
FUNCTJION “xnor” (1: std_ulogic;r:
FUNCT|ION “not” (1 : std_ulogic

-- vectofized overloaded logical operators

FUNCT|ION “and” (1, r: std_logic_vector )
FUNCTIION “and” (1, r: std_ulogic_vector )
FUNCTJION “nand” (1, r: std_logic_vector )
FUNCTJION “nand” (1, r: std_ulogic_vector
FUNCTJION “or” (1, r: std_logic_vector )

FUNCTJION “or” (I, r: std_ulogic_vector )
FUNCTJION “nor” (1, r: std_logic_vector )
FUNCTJION “nor” (1, r: std_ulogic_vector

FUNCTJION “xor” (1, r: std_logic_vector )

FUNCT[ION “xor” (1,r:

-- Note : The declaration and i

-- specifigally commy Nhe\VHD
-- officially adopte
-- the follpwing comme oug with this

-- further
-- the inte
-- availab
-- FUNCY
-- FUNCT

FUNCT]

FUNCTJION(‘not” _ulogic_vector )

-- CONVETSIoN functions

FUNCTION To_bit (‘s : std_ulogic; xmap :

FUNCTION To_bitvector ( s : std_logic_vector ; xmap : BIT_VECTOR,;

FUNCTION To_bitvector ( s : std_ulogic_vector; xmap : BIT_VECTOR;

FUNCTION To_StdULogic  (b:BIT )

FUNCTION To_StdLogicVector (b : BIT_VECTOR )

FUNCTION To_StdLogicVector ( s : std_ulogic_vector ) RETURN std_logic_vector;
FUNCTION To_StdULogicVector (b : BIT_VECTOR ) RETURN std_ulogic_vector;
FUNCTION To_StdULogicVector ( s : std_logic_vector ) RETURN std_ulogic_vector;
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-- strength strippers and type converters

FUNCTION To_XO01 (s : std_logic_vector ) RETURN
FUNCTION To_XO01 (s : std_ulogic_vector ) RETURN
FUNCTION To_XO01 (s : std_ulogic ) RETURN XO01;
FUNCTION To_X01 (b:BIT_VECTOR ) RETURN
FUNCTION To_X01 (b :BIT_VECTOR ) RETURN
FUNCTION To_XO01 (b:BIT ) RETURN XO01;
FUNCTION To_XO01Z ( s : std_logic_vector ) RETURN
FUNCTION To_XO01Z ( s : std_ulogic_vector ) RETURN
FUNCTION To_XO01Z (s : std_ulogic ) RETURN XO01Z;

FUNCT|ION To_XO01Z (b : BIT_VECTOR ) RETURN
FUNCT|ION To_XO01Z (b : BIT_VECTOR ) RETURN
FUNCTJION To_XO01Z (b : BIT ) RETURN XO01Z;
FUNCTJION To_UXO1 (s : std_logic_vector ) RETURN
FUNCT|ION To_UXO01I ( s : std_ulogic_vector ) RETURN
FUNCT|ION To_UXO01 ( s : std_ulogic ) RETURN UXO01;
FUNCT|ION To_UXO01 (b : BIT_VECTOR ) RETURN
FUNCT|ION To_UXO01 (b : BIT_VECTOR ) RETURN
FUNCT|ION To_UXO1 (b : BIT ) RETURN UXO01;

-- edge {letection

FUNCT
FUNCT

-- objecf contains an unknown
FUNCT[ION Is_X (s : std_uldgic_

FUNCTJION Is_X (s : std oglc yecto
FUNCTJION Is_X (s :s

END Std _|logic_1 16@

w

. Std_1

4

-- Title
-- Library

-- Developers—IEEE modet stamdards group (par t164)

-- Purpose : This package defines a standard for designers
-- : to use in describing the interconnection

-- : used in VHDL modeling.

-- L1m1tat10n The logic system defined in this package may
-- : be insufficient for modeling switched

-- : since such a requirement is out of the

- . effort. Furthermore, mathematics, primitives,

- : timing standards, etc., are considered

-- : issues in relation to this package and
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-- : beyond the scope of this effort.

-- Note : No declarations or definitions shall be

-- . or excluded from this package. The “

-- . defines the types, subtypes and declarations of
- : Std_logic_1164. The Std_logic_1164

-- : considered the formal definition of the

-- . this package. Tool developers may choose

-- . the package body in the most efficient

-- : to them.

61691-2 © |IEC:2001(E)

-- modification history :

-- version|| mod. date:|
— v4.200( 01/02/91 |

PACKAGE BODY Std_logic_1164 IS

-- local|types

TYPE gtdlogic_1d IS ARRAY (std_ulogic) OF std_ulogi
TYPE g§tdlogic_table IS ARRAY (std_ulogic, st ulogi
-- resolfition function

CONSTANT resolution_table : stdlogic_table

J X 0 1 Z

L, ‘U, ‘U, ¢
[, X, X0

[, X7, ‘@
U’ ‘X’, ‘X0,

[, X, ‘0’
[, X, 0°

13

AN AN AN AN AN AN AN AN AN

);

FUNCT : std_ulogic_vector ) RETURN
VARIABLE result : std_ulogic := ‘Z’; --

BEGI
-- the test for a single driver is essential;
-- loop would return ‘X’ for a single
-- would conflict with the value of a single
-- signal.
IF (SLENGTH =1) THEN RETURN s (s’LOW);
ELSE
FOR i IN s'RANGE LOOP
result := resolution_table (result, s(i));
END LOOP;
END IF;
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RETURN result;
END resolved;

--tables for logical operations

--truth table for “and” function
CONSTANT and_table : stdlogic_table : = (

-~ |JUX 012Z WL H -

( ‘U,, ‘U,, ‘O’, 3

‘v, X, 0,
D’, ‘0°, 0,

[, X, ‘0%, ¢
[, X, ‘0, ¢
U, X°, ‘0%, ¢
D’, ‘0°, 0,

‘v, X, 0,
‘v, X, 0

NN AN AN AN AN AN AN

-- truth [table for “or” function

CONSTANT or_table : stdlogic_table := (
-- J X 01 Z W L H - &
13 U’, ‘U’, GU” 13
13 U’, ‘X” (X’, 13
aua’ nxo’ ‘O’, < %

(

(

(

(‘1’) ‘1’9 ‘1’) ¢
(P, X, X,
(‘U’S ‘X’) ‘X” ¢
(
(
(

‘U’, ‘X’, 60’
&1’ 613’ ‘1 ’

U’, cx7’ ‘X’,

-- truth ftable for “xqr”
CONSTANTM&:: dlogic_takle := (

aua’ 3 N ‘U,, 3

‘U,, cx9’ 40” 3

(
(‘U’, cx7’c ’c
(
(

b A b l b
(U, X, X,
(U, X, X,
( ‘U’) ‘X” ‘0” ¢
(U, X, e
( ‘U,S ‘X’) ‘X,9 ‘
);
-- truth table for “not” function
CONSTANT not_table: stdlogic_1d :=

-] U X 012ZWLH - |
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( ‘U,, cxa’ ‘1’, ‘0’,

-- overloaded logical operators ( with optimizing hints )

FUNCTION “and” (1: std_ulogic; r :

BEGIN
RETURN (and_table(], r));
END “and”;
FUNCTION “nand” (1 : std_ulogic; r :
BEGIN

61691-2 © |IEC:2001(E)

RETPRN (not_table ( and_table(l, r)));

END “4

--and

r (1 TOrLENGTH ) ISr;
ic_vector ( 1 TO I'LENGTH );

ASSERT FALSE

REPORT“arguments of overtoaded tength
SEVERITY FAILURE;

ELSE
FOR i IN resultRANGE LOOP

result(i) := and_table (1v(i), rv(i));

END LOOP;

END IF,;

RETURN result;

END “and”;

FUNCTION “and” ( Lr: std_ulogic_vector )
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ALIAS 1v : std_ulogic_vector ( 1 To I'LENGTH ) IS [;
ALIAS rv : std_ulogic_vector ( 1 TO r'LENGTH ) IS r;
VARIABLE result : std_ulogic_vector ( 1 TO I'LENGTH );
BEGIN
IF (I'LENGTH /=r'LENGTH ) THEN
ASSERT FALSE
REPORT *“arguments of overloaded ‘length”
SEVERITY FAILURE;
ELSE
FOR i IN resultRANGE LOOP

result(i) := and_table (Iv(i), rv(i));

ALIAS 1v : std_logic_vector ( 1 TO 'LENGTH ) IS [;

ALIAS rv : std_logic_vector ( 1 TO r'LENGTH ) IS 1;

VAR[IABLE result : std_logic_vector ( 1 TO 1 'LENGT
BEGI

IF (ILENGTH /=r'LENGTH ) THEN

rv(iR);

FUNCTION “nand

ALIAS lv 4td OI'LENGTH) IS ;

ALIAS rv PO r'LENGTH ) IS 1;

VARIA dgic_vector ( 1 TO I'LENGTH );
BEG

SEVERTTY FATCORE;
ELSE
FOR i IN result RANGE LOOP
result(i) := not_table(and_table (Iv(i), rv(i)));
END LOOP;
END IF;
RETURN result;
END “nand”;

--or
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FUNCTION “or” (1,r: std_logic_vector )
ALIAS 1v : std_logic_vector (1 TO I'LENGTH ) IS 1;
ALIAS rv : std_logic_vector ( 1 TO r'LENGTH ) IS r;
VARIABLE result : std_logic_vector ( 1 TO I'LENGTH );
BEGIN
IF (I'LENGTH /=r'LENGTH ) THEN
ASSERT FALSE
REPORT “arguments of overloaded ‘length
SEVERITY FAILURE;
ELSE
FOR i IN result RANGE LOOP

61691-2 © |IEC:2001(E)

esult(i) := or_table (lv(i), rv(i));

esult(i) := or_table (1%
END LOOP;
END| IF;

RETPRN resul
END ‘qr’;

r (1 TOrLENGTH ) ISr;
ic_vector ( 1 TO I'LENGTH );

ASSERT FALSE

ALIAS rv : std_ulogic_vector ( 1 TO r'LENGTH ) IS 1;
VARIABLE result : std_ulogic_vector ( 1 TO 'LENGTH );
BEG

IF (JLENGTH /= r'LENGTH ) THEN

ASSERT FALSE

ORT “arguments of overloaded ‘length

SEVERITY FAILURE;

ELS
i IN resultRANGE LOQOP

REPORT“arguments of overtoaded tength
SEVERITY FAILURE;

ELSE
FOR i IN result RANGE LOOP

result(i) := not_table(or_table (1v(i), rv(i)));

END LOOP;

END IF;

RETURN result;

END “nor”;

FUNCTION “nor” ( Lr: std_ulogic_vector )
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ALIAS 1v : std_ulogic_vector ( 1 TO I'LENGTH ) IS |;
ALIAS rv : std_ulogic_vector ( 1 TO r'LENGTH ) IS r;
VARIABLE result : std_ulogic_vector ( 1 TO I'LENGTH );
BEGIN

IF (I'LENGTH /=r'LENGTH ) THEN

ASSERT FALSE

REPORT *“arguments of overloaded ‘length”

SEVERITY FAILURE;
ELSE

FOR i IN result RANGE LOOP

result(i) := not_table(or_table (1v(i), rv(i)));
END LOOP

-- XOor

ALIAS 1v : std_logic_vector ( 1 To 'LENGTH ) IS I;
ALIAS RV : std_logic_vector ( 1 TO r'LENGTH ) IS r;
VAR[IABLE result : std_logic_vector ( 1 TO I'LENGT
BEGI
IF (JLENGTH /= r'LENGTH ) THEN
ASSERT FALSE

i IN resultRANG R
esult(i) := xor_tabte (Iv
END LOOP;

END IF;
RETRN resu

END “x

FUNCT
ALI4

/= 1r'DENGTH ) THEN
ASSERT FAL
RHEPORT ““arguments of overloaded ‘length”
SEVERTTY FATCORE;

ELSE
FOR i IN resultRANGE LOOP
result(i) := xor_table (Iv(i), rv(i));
END LOOP;
END IF;
RETURN result;
END “xor”;

-- -- Xnor
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Note : The declaration and implementation of the
specifically commented until a time at which the VHDL
officially adopted as containing such a function. At

the following comments may be removed along with this
further “official” balloting of this

the intent of this effort to provide such a function
available in the VHDL standard.

FUNCTION “xnor” (1, r : std_logic_vector )
alias 1v : std_logic_vector ( 1 to I'length ) is 1;
alias rv : std_logic_vector ( 1 to r'length ) is r;

61691-2 © |IEC:2001(E)

varigble result : std_logic_vector ( 1 to 1'length );
begin
if (I|length /= r'length ) then
asgert false
report “arguments of overloaded ‘length”
seyerity failure;
else
fof i in result'range loop

Fesult(i) := not_table(xor_table (1v(i), rv(i)));
enfl loop;
end |f;
retun result;
end “xpor”;

FUNCTION “xnor” ( 1,r: std_ulogic_vector
aliad lv : std_ulogic_vector ) 1 to I'length )
aliad rv : std_ulogic_vector
varigble result : std_ulogi

begin
if (1|length /= r'length |)

asgert false
report “argu
seyerity failure;
else
fortii

en
end Jf;

end “x

-- not

FUNCTION “not” (1: std_logic_vector )
ALIAS 1v : std_logic_vector ( 1 TO 'LENGTH ) IS [;
VARIABLE result : std_logic_vector ( 1 To
BEGIN
FOR i IN result RANGE LOOP
result(i) := not_table( Iv(i) );
END LOOP;
RETURN result;
END;
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FUNCTION “not” (1: std_ulogic_vector )
ALIAS 1v : std_ulogic_vector ) 1 TO 'LENGTH ) IS |;
VARIABLE result : std_ulogic_vector ( 1 TO
BEGIN
FOR i IN resultRANGE LOOP
result(i) := not_table( 1v(i) );
END LOOP;
RETURN result;
END;

-- conversion tables

TYPE logic_x01_table IS ARRAY (std_ulogic'LOW TO
TYPE logic_x01z_table IS ARRAY (std_ulogic‘'LOW TO
TYPE logic_ux01_table IS ARRAY (std_ulogic'LOW TO

-- tablelname : cvt_to_x01

-- pararpeters :

-- ih : std_ulogic -- some logic value

--returfs @ x01 -- state value of logic value

--purpgse : to convert state-strength to state only

--exanmple :if (cvt_to_x01 ) input_signal) &

CONSTANT cvt_to_x01 : logic_x01_table :

X, U
0L 0

SRR

X, ;

x < ii}

0, M

‘1’, __

-- table : 0\0~L<>

-- pararpeters :
-- ih«>¢{std_ulogic -- some logic value

-- returts — XUtz == state vaiuec of fogic vatue
-- purpose : to convert state-strength to state only

--example :if (cvt_to_x01z (input_signal) = ¢

CONSTANT cvt_to_x01z : logic_x01z_table := (

‘X’, . ‘U’
‘X’, . ‘X’
40” . c09

41,, . nla
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VA A
X0, - W
0, - L
P, H
X e
)i
-- table name : cvt_to_ux01
-- parameters :
-- in : std_ulogic -- some logic value
--returns : ux01 -- state value of logic value

61691-2 © |IEC:2001(E)

-- purpose : to convert state-strength to state only

-- example : if (cvt_to_ux01 (input_signal) = *

CONSTANT cvt_to_ux01 : logic_ux01_table := (

‘U’, . ‘U,
AX,, . cx7
40’, . 409

)’

Qe
X, 7
X, W
0 L
QP

-- convgrsion functions

FUNCTION To_bit
BEGIN
CASE s IS
WHEN @
WHEN “1” [“p
WHEN O

END CASE;

END;
FUNCY itwéctor ( s\ std_logic_vector ; xmap : BIT_VECTOR_IS
ALI4 : ic>wectop ( SLENGTH-1 DOWNTO
VAR : BIT_VECTOR (s'LENGTH-1 DOWNTO 0 );
BEGIN
FORJiIN resultRANGE LOOP

CASEsv(iy 1S
WHEN 0’ | ‘L’ =>
WHEN ‘1’ | ‘H” =>
WHEN OTHERS => result(i) := xmap;
END CASE;
END LOOP;
RETURN result;
END;

FUNCTION To_bitvector ( s : std_ulogic_vector; xmap : BIT_VECTOR_IS
ALIAS sv : std_logic_vector ( SLENGTH-1 DOWNTO


https://iecnorm.com/api/?name=190eaa8ffb5ec5e978e0baf800641924

61691-2 © |IEC:2001(E) -17 -

VARIABLE result : BIT_VECTOR (s'LENGTH-1 DOWNTO 0 );
BEGIN
FOR i IN resultRANGE LOOP
CASE sv(i) IS
WHEN 0’ | ‘'L’ =>
WHEN 1’ | ‘H* =>
WHEN OTHERS => result(i) := xmap;
END CASE,;
END LOOP;
RETURN result;
END;

FUNCTION To_StdUlogic  (b:BIT ) RETURN
BEGIN
CASEb1IS
WHEN ‘0’ => RETURN 0’
WHEN ‘1’ => RETURN 1’
END| CASE;
END;

FUNCTION To_StdlogicVector (b : BIT_VECTOR ) RETUR
ALIAS bv : BIT_VECTOR (b'LENGTH-1 DOWNTO S

VAR[IABLE result : std_logic_vector (b'LEXGTH-1
BEGIN
FOR|i IN result RANGE LOOP
CASE bv (i) IS
WHEN ‘0° => result(i) := ‘0’;
WHEN “1° => result(i)~<‘1’;
END CASE,;
END LOOP;
RETURN result;

END;
FUNCT ogicvector ) RETURN std_logic_vector IS
ALI -1 DOWNTO

VAR] i NGTH-1
BEGIN
FOR]
rey
END
RET
END;

FUNCTION-To_StdUTogicVectort b BIT-—VECTOR—) 1S
ALIAS bv : BIT_VECTOR ( bLENGTH-1 DOWNTO 0 ) IS b;
VARIABLE result : std_ulogic_vector ( bLENGTH-1

BEGIN
FOR i IN result RANGE LOOP

CASEbv (1) IS
WHEN €0’ => result(i) := 0’;
WHEN ‘1’ => result(i) := ‘1’;
END CASE,;
END LOOP;
RETURN result;
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END;

FUNCTION To_StdULogicVector ( s : std_logic_vector ) RETURN std_ulogic_vector IS
ALIAS sv : std_logic_vector ( SLENGTH-1 DOWNTO
VARIABLE result : std_ulogic_vector ( SLENGTH-1
BEGIN
FOR i IN result RANGE LOOP
result(i) := sv(i);
END LOOP;
RETURN result;
END;

-- strenfth strippers and type convertors
--to_x(01
FUNCTION To_XO01 (s : std_logic_vector ) RETURN

ALIAS sv : std_logic_vector ( 1 TO s'LENGTH ) IS s;
VAR[ABLE result : std_logic_vector ( 1 TO s'LENGTH );

BEGIN
FOR{i IN result RANGE LOOP
regult(i) ;= cvt_to_x01 (sv(i));
END| LOOP;
RETURN result;
END;

FUNCTION To_X01 (s : std_ulogic_ Vector RE
ALIAS sv : std_ulogic_vecto
VAR[ABLE result : std_u
BEGIN
FOR(i IN resultRANG
regult(i) := ¢ _ X0
END LOOP;
RETPURN result;
END;

FUNCT

BEGIN
RET]

END;

¢ ) RETURN XO01 IS

FUNCT - : BIT_VECTOR ) RETURN
ALIAS By : BIT_VECTOR (1 TO b'LENGTH ) IS b;
VARTABEE Tesuttstd_fogic_vectort T TO D EENGTH )]

BEGIN
FOR i IN resultRANGE LOOP

CASE bv(i) IS
WHEN ‘0’ => result(i) := ‘0’;
WHEN ‘1’ => result(i) := ‘1’;
END CASE,;
END LOOP;
RETURN result;
END;



https://iecnorm.com/api/?name=190eaa8ffb5ec5e978e0baf800641924

61691-2 © |IEC:2001(E) -19-

FUNCTION To_XO01 (b : BIT_VECTOR ) RETURN
ALIAS bv : BIT_VECTOR (1 TO b'LENGTH ) IS b;
VARIABLE result : std_ulogic_vector ( 1 TO b'LENGTH );

BEGIN
FOR i IN resultRANGE LOOP

CASE bv(i) IS
WHEN €0’ => result(i) := 0’;
WHEN ‘1’ => result(i) := ‘1’;
END CASE;
END LOOP;
RETURN result;

END;

FUNCTION To_X01 (b :BIT ) RETURN XO01 IS
BEGIN
CASEbIS
WHEN ‘0’ => RETURN(*0");
WHEN ‘1’ => RETURN(*1’);
END| CASE;
END;

-—-to_x(01z

FUNCTION TO_XO01Z ( s: std_logic_vecto
ALIAS sv : std_logic_vector ( 1 TO s'LENG]
VARJIABLE result : std_logic_vector ( 1 TQ

BEGIN
FOR]i IN resultRANGE LQO

regult(i) ;== cvt_to_x01
END LOOP;
RETURN result;
VAR|

END; Q
'TON TO_X01
BEGIN

FORi
rey
END
RET
END;

FUNC]
ALI4

FUNCTIONTo—X01TZ s std_ulogic yJRETORNXO0TZ1S
BEGIN

RETURN (cvt_to_x01z(s));
END;

FUNCTION To_X01Z (b : BIT_VECTOR ) RETURN
ALIAS bv : BIT_VECTOR (1 TO b'LENGTH ) IS b;
VARIABLE result : std_logic_vector ( 1 TO b'LENGTH );

BEGIN
FOR i IN resultRANGE LOOP

CASE bv(i) IS
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WHEN ‘0’ => result(i) := ‘0’;
WHEN ‘1’ => result(i) := ‘1’;
END CASE;
END LOOP;
RETURN result;
END;

FUNCTION To_X01Z (b : BIT_VECTOR ) RETURN
ALIAS bv : BIT_VECTOR (1 TO b'LENGTH ) IS b;
VARIABLE result : std_ulogic_vector ( 1 TO b'LENGTH );

BEGIN

61691-2 © |IEC:2001(E)

FORJi IN result RANGE LOOP
CASE bv(i) IS
WHEN ‘0’ => result(i) := ‘0’;
WHEN “1° => result(i) .= “1’;
END CASE,;
END LOOP;
RETURN result;
END;

FUNCTION To_X01Z (b:BIT ) RETURN X01Z IS
BEGIN

CASEDbIS
WHEN 0’ => RETURN(‘0);
WHEN ‘1’ => RETURN(‘1");
END| CASE;
END;
--to_ux01
FUNCTION To_UXO01 ([s: sic_vegtor) RERUR

ALIAS sv : std f0Oxic_ve

VAR[ABLE re

BEGIN
FOR]i

END; |

FUNCT
ALI4
VARIABLE result : std_ulogic_vector ( 1 TO s'CTENGTH );

BEGI
FOR i IN resultRANGE LOOP
result (i) := cvt_to_ux01 (sv(i));
END LOOP;
RETURN result;
END;

FUNCTION To_UXO01 (s : std_ulogic ) RETURN UXO01 IS
BEGIN

RETURN (cvt_to_ux01(s));
END;
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