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National foreword

This British Standard is the official English language version of 
EN 61691-2:2001. It is identical with IEC 61691-2:2001.

The UK participation in its preparation was entrusted to Technical Committee 
GEL/93, Design automation, which has the responsibility to: 

A list of organizations represented on this committee can be obtained on 
request to its secretary.

From 1 January 1997, all IEC publications have the number 60000 added to 
the old number. For instance, IEC 27-1 has been renumbered as IEC 60027-1. 
For a period of time during the change over from one numbering system to the 
other, publications may contain identifiers from both systems.

Cross-references
The British Standards which implement international or European 
publications referred to in this document may be found in the BSI Standards 
Catalogue under the section entitled “International Standards Correspondence 
Index”, or by using the “Find” facility of the BSI Standards Electronic 
Catalogue.
A British Standard does not purport to include all the necessary provisions of 
a contract. Users of British Standards are responsible for their correct 
application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

— aid enquirers to understand the text;

— present to the responsible international/European committee any 
enquiries on the interpretation, or proposals for change, and keep the 
UK interests informed;

— monitor related international and European developments and 
promulgate them in the UK.

Summary of pages
This document comprises a front cover, an inside front cover, the EN title page, 
the EN foreword page, the IEC title page, pages 2 to 23 and a back cover.

The BSI copyright date displayed in this document indicates when the 
document was last issued.
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Foreword

The text of document 93/130/FDIS, future edition 1 of IEC 61691-2, prepared by IEC TC 93, Design
automation, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as
EN 61691-2 on 2001-09-01.

The following dates were fixed:

– latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2002-06-01

– latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2004-09-01

This standard is based on IEEE Std 1164:1993, Multivalue logic system for VHDL model
interoperability.

__________

Endorsement notice

The text of the International Standard IEC 61691-2:2001 was approved by CENELEC as a European
Standard without any modification.

__________
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BEHAVIOURAL LANGUAGES - 
Part 2: VHDL multilogic system 
for model interoperatibility

1. Overview

1.1 Scope

This standard is embodied in the Std_logic_1164 package package body along with this clause 1 documentation. The
information annex AA is a guide to users and is not part of this standard, but suggests ways in which one might use 

1.2 Conformance with this standard

The following conformance rules shall apply as they 

a) No modifications shall be made to the package declaration 
b) The Std_logic_1164 package body represents the formal Std_logic_1164 package declaration. Implementers

of this package body as it is; or they may choose to implement to the user. Users shall not implement a
semantic that 

2. Std_logic_1164 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  |
-- 
PACKAGE Std_logic_1164 IS
 
   -- logic state system (unresolved)
 
   TYPE std_ulogic IS ( ‘U’, -- Uninitialized
                        ‘X’, -- Forcing  Unknown
                        ‘0’, -- Forcing  0
                        ‘1’, -- Forcing  1
                        ‘Z’, -- High Impedance
                        ‘W’, -- Weak     Unknown
                        ‘L’, -- Weak     0
                        ‘H’, -- Weak     1
                        ‘-’  -- Don't care
                      );
 
   -- unconstrained array of std_ulogic for use with the 
 
   TYPE std_ulogic_vector IS 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 UX01    IS resolved std_ulogic RANGE ‘‘1’) 
   SUBTYPE UX01Z   IS resolved std_ulogic RANGE ‘‘1’, ‘Z’)
 
   -- overloaded logical operators
 
   FUNCTION “and”   ( l : std_ulogic; r : 
   FUNCTION “nand”  ( l : std_ulogic; r : 
   FUNCTION “or”    ( l : std_ulogic; r : 
   FUNCTION “nor”   ( l : std_ulogic; r : 
   FUNCTION “xor”   ( l : std_ulogic; r : 
   FUNCTION “xnor”  ( l : std_ulogic; r : 
   FUNCTION “not”   ( l : std_ulogic 
 
   -- vectorized overloaded logical operators
 
   FUNCTION “and”   ( l, r : std_logic_vector  ) 
   FUNCTION “and”   ( l, r : std_ulogic_vector ) 
   FUNCTION “nand”  ( l, r : std_logic_vector  ) 
   FUNCTION “nand”  ( l, r : std_ulogic_vector ) 
   FUNCTION “or”    ( l, r : std_logic_vector  ) 
   FUNCTION “or”    ( l, r : std_ulogic_vector ) 
   FUNCTION “nor”   ( l, r : std_logic_vector  ) 
   FUNCTION “nor”   ( l, r : std_ulogic_vector ) 
   FUNCTION “xor”   ( l, r : std_logic_vector  ) 
   FUNCTION “xor”   ( l, r : std_ulogic_vector ) 
-- 
-- 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” ( l, r : std_logic_vector  ) 
-- FUNCTION “xnor” ( l, r : std_ulogic_vector ) 
   FUNCTION “not”  ( l : std_logic_vector  ) 
   FUNCTION “not”  ( l : std_ulogic_vector ) 
 
   -- 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_X01  ( s : std_logic_vector  ) RETURN 
   FUNCTION To_X01  ( s : std_ulogic_vector ) RETURN 
   FUNCTION To_X01  ( s : std_ulogic        ) RETURN X01;
   FUNCTION To_X01  ( b : BIT_VECTOR        ) RETURN 
   FUNCTION To_X01  ( b : BIT_VECTOR        ) RETURN 
   FUNCTION To_X01  ( b : BIT               ) RETURN X01;
   FUNCTION To_X01Z ( s : std_logic_vector  ) RETURN 
   FUNCTION To_X01Z ( s : std_ulogic_vector ) RETURN 
   FUNCTION To_X01Z ( s : std_ulogic        ) RETURN X01Z;
   FUNCTION To_X01Z ( b : BIT_VECTOR        ) RETURN 
   FUNCTION To_X01Z ( b : BIT_VECTOR        ) RETURN 
   FUNCTION To_X01Z ( b : BIT               ) RETURN X01Z;
   FUNCTION To_UX01 ( s : std_logic_vector  ) RETURN 
   FUNCTION To_UX01 ( s : std_ulogic_vector ) RETURN 
   FUNCTION To_UX01 ( s : std_ulogic        ) RETURN UX01;
   FUNCTION To_UX01 ( b : BIT_VECTOR        ) RETURN 
   FUNCTION To_UX01 ( b : BIT_VECTOR        ) RETURN 
   FUNCTION To_UX01 ( b : BIT               ) RETURN UX01;
 
   -- edge detection
 
   FUNCTION rising_edge  (SIGNAL s : std_ulogic) RETURN BOOLEAN;
   FUNCTION falling_edge (SIGNAL s : std_ulogic) RETURN BOOLEAN;
 
   -- object contains an unknown
 
   FUNCTION Is_X ( s : std_ulogic_vector ) RETURN BOOLEAN;
   FUNCTION Is_X ( s : std_logic_vector  ) RETURN BOOLEAN;
   FUNCTION Is_X ( s  : std_ulogic       ) RETURN BOOLEAN;
END Std_logic_1164;

3. Std_logic_1164 package body

-- 
--
--  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 package defines a standard for designers
--            :  to use in describing the interconnection 
--            :  used in VHDL modeling.
--            :
--  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 
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