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INTERNATIONAL ELECTROTECHNICAL COMMISSION

BEHAVIOURAL LANGUAGES -

Part 2: VHDL multilogic system for model interoperability

FOREWORD

The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of/the TEC is to promote

entrusted to technical committees; any IEC National Committee interested j R | with may
participate in this preparatory work. International, governmental and non-governmemntal o % liaising
with the IEC also participate in this preparation. The rnational
Organization for Standardization (ISO) in accordance with conditions deter between the

Committees in that sense.

of standards, technical specifications, technical reports 6 S \ey ar& accepted by the National
e

In order to promote international unificat undertake to apply IEC International
Standards transparently to the maximum i in their national and regional standards. Any
divergence between the |IEC Standard and
indicated in the latter.

1164-1993: Multivalue logic system for VHDL model

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* withdrawn;

* replaced by a revised edition, or
*+ amended.

@%
N
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BEHAVIOURAL LANGUAGES -
Part 2: VHDL multilogic system
for model interoperatibility

1. Overview

1.1 Scope

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

vrépresents the formal Std_logic_1164 package declaration. Implementers
or they may choose to implement to the user. Users shall not implement a

2. Std_ 64 package declaration

-- 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 state system (unresolved)
TYPE std_ulogic IS ( “U’, -- Uninjtializ

‘X’, -- Forcing
‘0, -- Forcinp

TYPE std_ulogic_vectohlS ARRAY ( NATURAL RANGE <>)
-- resolution 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:
FUNCTION “or” (1:std_ulogic; r:
FUNCTION “nor” (1: std_ulogic;r:
FUNCTION “xor” (1:std_ulogic;r:
FUNCTION “xnor” (1: std_ulogic; r:
FUNCTION “not” (1: std_ulogic

-- vectorized overloaded logical operators

FUNCTION “and” (I, r: std_logic_vector )
FUNCTION “and” (1, r: std_ulogic_vector )
FUNCTION “nand” (1, r: std_logic_vector )
FUNCTION “nand” (1, r: std_ulogic_vector
FUNCTION “or” (1, r: std_logic_vector )

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

FUNCTION “xor” (1, r: std_logic_vector )

FUNCTION “xor” (1,r:

-- Note : The declaration angd i fehe

-- specifically commny hthe\VHD

-- officially adopte

-- the following comme oug with this

-- conversion 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_XO01 (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;
FUNCTION To_X01Z (b : BIT_VECTOR ) RETURN
FUNCTION To_XO01Z (b : BIT_VECTOR ) RETURN
FUNCTION To_XO01Z (b : BIT ) RETURN XO01Z;
FUNCTION To_UXO1 (s : std_logic_vector ) RETURN
FUNCTION To_UXOLI ( s : std_ulogic_vector ) RETURN
FUNCTION To_UXO01 ( s : std_ulogic ) RETURN UXO01;
FUNCTION To_UXO01 (b : BIT_VECTOR ) RETURN
FUNCTION To_UXO01 (b : BIT_VECTOR ) RETURN
FUNCTION To_UXOI1 (b : BIT ) RETURN UXO01;

-- edge detection

FUNCTION Is_. X (s:s

END Std_logic_1 16@
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-- Title
-- Library : This ¢ shall be compiled into a library

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

-- 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.

-- modification history :

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

PACKAGE BODY Std_logic_1164 IS

-- local types

TYPE stdlogic_1d IS ARRAY (std_ulogic) OF std_ulogi
TYPE stdlogic_table IS ARRAY (std_ulogic, st ulogi
-- resolution function

CONSTANT resolution_table : stdlogic_table

- U X 01 Z

(o, o, Ut
(U, X, X

(U
(U, X, X,
(U, X, o
(U, X, o

FUNCTION resolved ( 3/ std_ulogic_vector ) RETURN
VARIABLE result : std_ulogic := ‘Z’; --
BEGIN
-- 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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