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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CORE MODEL OF THE ELECTRONICS DOMAIN

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaftet referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natjohal Commjttee interested
in the subject dealt with may participate in this preparatory work. Internatlol mental and non-
governmental organizations liaising with the IEC also participate in this prepayé . IEG  coNaborates closely
with the International Organization for Standardization (ISO) in accordancel witk itiens “deterigined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, ‘as nearly\as possible, ap international
consensus of opinion on the relevant subjects since each technica epreseritation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for interpa S d are cepted by IEC National
Committees in that sense. While all reasonable efforts are & e technical content of IEC
Publications is accurate, i € i W ey are used or for any
misinterpretation by any end user

4) In order to promote international uniformj undertake to apply IEC Publications
transparently to the maximum extent possible\in helr egiohal publications. Any divergence
between any IEC Publication and the correspqQnding _nationalNor regiqnal publication shall be clearly indicated in
the latter

5) IEC provides no marking procedure to indicate—jts apRro al and cannot be rendered responsible for any
equipment declared to be in conformity with ubli

6) All users should ensure tha{ the

7) No liability shall attach i i g onees servants or agents including individual experts and
members of its technic 8 it i gmmittees for any personal injury, property damage or
other damage of any n S kether direct or indirect, or for costs (including legal fees) and
expenses arising ou Blicatj i this IEC Publication or any other IEC
Publications.

8) Attention is drawn & the "\ C|ted |n this publication. Use of the referenced publications is
indispensable for

9) Attention is draw possibility that’some of the elements of this IEC Publication may be the subject of
patent rightg? | esponsible for identifying any or all such patent rights.

Internatjona 62016 has been prepared by IEC technical committee 93: Design

automation.

The document

vas /released by the feeder organization, Government Electronics and

Information Technology Association, a sector of the Electronic Industries Alliance (EIA), for
committee draft, comment, and review by members of IEC TC93 1.

The text of this standard is based on the following documents:

FDIS Report on voting
93/172/FDIS 93/176/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.

1

The EIA feeder organization retains the copyright and intellectual property of this work but provides permission

for IEC to reproduce and exploit the information contained herein.
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This standard does not follow the rules for the structure of International Standards given in
the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchanged until
2012-07. At this date, the publication will be

reconfirmed;

withdrawn;

replaced by a revised edition, or
amended.
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INTRODUCTION

The Core Model of the electronics domain provides a common basis for design information
handled by CAD systems within the electronic domain. It is the purpose of this model to
provide a conceptual representation of the electronics domain, so that the compliant CAD
systems handle a similar set of concepts, thus making inter-communication, sharing and
exchange of design information a much easier task. It is not the purpose of this model to
describe implementation details or to provide a data representation of electronics domain
information.

The Core Model of the electronics domain, Edition 1.0, is referred to as the “Core Model”
throughout this document. The Core Model, in part, has been created enhancing the

industry connectivity consensus model, EDIF CFI DR Alignment 1.0
(www.edif.org).

The chosen description language for this Core Model is EXPRESS, 03-11

It is necessary to describe the Core Model as an inform o0 provide a
formal definition of the design information that shall be b

systems. - to provide an
unambiguous representation of concepts, attributes” and_rels ips,\and the global rules
and constraints that may be applied. By having such a descripti is”possible to check the

consistency and the correctness of the ' a reliable starting-point for
further development. It also facilitateg the c ghics CAD implementations
based on this Core Model, as the actyal methods can be checked against
the model.

This Core Model includes connectivit d\gdésign information for the electronics
domain. Future parts o d may be extended to include other
categories of information (for Sentation, schematic representation, the

In order to faci e
have been used In

« Entities, g
defining
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CORE MODEL OF THE ELECTRONICS DOMAIN

1 Scope and object

This International Standard provides the semantics definitions for the following categories of
information related to electronic circuit designs. Each category of design information is
modelled as an EXPRESS schema.

The Core Model consists of 10 schemas. Each of them is presented ja\this dogument as a
separate chapter. At the beginning of each chapter, a descriptig

schema is provided.

e« The hierarchy_model schema describes the hierarchical in i i,e. the way
a cell may be divided into other cells.

cell representations and their instances.

e The design_hierarchy_model schema des
hierarchy.

The definition of a design requires
in the hierarchy are selected. This
This concept is similar to the confi
selection mechanisms

a configured design hierarchy.
ign in VHDL and is related to view

» The connectivity _vi

This descrité;%x
energy may

of a connectivity view.

Structural connectivity information describes the connectivity, for a given level of a
hierarchy, from the structural point of view. The structural connectivity is specified in
terms of busses, nets and rippers. Such a structural representation is used to provide
support for physical implementation and annotation.

e The library_model schema describes the technology information contained in a library, as
well as the reusable objects and data.

A library provides a means of grouping cell definitions. A library may be used to group
other classes of reusable objects and information as well. Information in a library may be
related in terms of technology information.

e The information_base_model schema describes the information in an information base.

The information_base describes the kind of information that can be found directly in an
information base.
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In addition, the following information is also included in the model.

« The design_management_model schema provides the design management information.
This information is needed to trace back to the source or the owner of the data.

 The documentation_model schema describes the documentation provided for an object.

« The support_definition_model schema contains the definition of some auxiliary entities,
types and functions that are used by several schemas.

Names of objects used in this Core Model standard were chosen to be the same as the names
of the similar objects and concepts in existing electronics domain information models
wherever possible.

2 Reference documents

Model. The most important concept di
(ownership and reference): iti

at of relationship between entities
uniqueness in aggregates, default

3.1 Ownership and refere

An object is sai : of anpthér object, if the latter can only exist in the context
of the former. Fro Sl i hie information model, this means that an instance of
the “owned” obje if, there is an instance of the owner object. Any given

A xyiven instance may be referenced by any number of other instances
vise by a constraint.

that references™
unless stated other

Generally speaking, the referencing mechanism provides a way of sharing data whereas the
ownership dependence is used to create a scope for the objects and to control their
existence.

The difference between the two types of relationship is important because of their effects in
an actual implementation. If the implementation provides a static representation of data (such
as an EDIF file), an owned object can be textually contained in the definition of the owner,
whereas a referenced object is used by the referencing object but may be declared in another
context. If the system allows dynamic representation of the data (like CFI DR PI), the
difference between ownership and reference is reflected in the process of object creation and
destruction. Indeed, whenever an object is destroyed, its owned objects are destroyed too,
unlike the referenced objects which continue to exist.
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The EXPRESS language does not provide a direct method of specifying whether an object is
owned or referenced. However, the Alignment Model represents the two types of relationship
in different ways by using the techniques and conventions described below.

3.11 Ownership

Let us consider the example presented in Figure 1 which shows the owner relationship
between a library and its contained cells:

ENTITY library
cells : OPTIONAL SET [1:?] OF cell;

END_ENTI TY: ::>

ENTITY cell

| NVERSE
containing _library : I|brary E I 1
END_ENTI TY;

Figure 1 |p

In this example, ownership is modelled

clause. Its meaning is that, for every j
library that contains that cell instance.

There are cases, howeve wh DyEE ayeé several potential owners. The example
in Figure 2 shows [ iol~object may be created in the context of a
connectivity _generic_ 33 W eneric_bus, etc.

The owner relati ip 3 sing the INVERSE clause. Its meaning is that there
may exist, at most,.\6 he\eonnectivity _generic_net and, at most, one instance of
a connectivity_g contain a given documentation instance. However
any instance entation may exist as a member of the “document” SET

maconnec vity~ge ic member of the “document” SET in a

connecti , ¢, but not as all of them. Therefore, a domain rule (the
WHERE in order to ensure that there is only one owner of the
documentation sts i the database. Of course, there are other objects that reference

that documentation instance.
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ENTI TY connectivity_generic_net
ABSTRACT SUPERTYPE OF ( ONEOF(connectivity net,
connectivity sub_net));
docunent : OPTIONAL SET [1:7?] OF docunentation;
END_ENTI TY;
ENTI TY connectivity_generic_bus
ABSTRACT SUPERTYPE OF (ONEOF(connectivity_bus,
connectivity_bus_slice,
connectivity_sub_bus));

docunment : OPTIONAL SET [1:7?] OF docunentation;

END_ENTI TY:

ENTI TY docunent ati on;

| NVERSE
cont ai ni ng_generic_net:
SET [0: 1] OF connectivit
cont ai ni ng_generi c_bus:
SET [0: 1] OF connectivit
WHERE
cont ai nment _const
(* Each "docu
S| ZEOF( cont aj_ni
S| ZEOF( cont &i N

END_ENTI TY;

Figu ne \t{gr?ship with multiple potential owners

global_port is refergnced by the master_logical_port. In this case, the global port does not
contain an INVERSE attribute for the master_logical _port because it is not owned by it. In
order to increase the readability of the model, the references to other objects are tagged as
such. Figure 3 gives an example of object referencing.

ENTI TY mast er | ogi cal _port;
default_connection : OPTI ONAL gl obal port; -- reference

END_ENTI TY:

Figure 3 — The reference mechanism
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3.2 Uniqueness by value

EXPRESS defines the uniqueness in aggregates to be “by reference”. This means that a set
cannot contain the same object twice but it may contain two different objects with exactly the
same value. Therefore, a special EXPRESS function is used whenever uniqueness by value is
required, as shown in Figure 4.

ENTITY library

document . OPTIONAL SET [1:?] OF docunentation;
status_of _copyright : OPTIONAL SET [1:?] OF copyright;
status_of _written : OPTIONAL SET [1:?] OF written;

WHERE

uni que_st atus_of _copyri ght:
val ue_uni que(status_of _copyright);
uni que_status_of _written:
val ue_uni que(status_of _written);
uni que_docunent :
val ue_uni que(docunent);
END_ENTI TY;

3.3 Default values

The default values,
implementations rathe

contain a specification
3.4 Optional v;

0 elements can be described by either

l[imt] OF base_type, orby

However, the odelled by the two descriptions are quite different. An OPTI ONAL
SET shows the fact thrat the set may or may not exist whereas a SET[0 : upper_limt]
shows that the set always exists but it may be empty. The Core Model uses the former
method.

3.5 Model topology

The topology is the graph representation of the relationships between the concepts defined in
the model. Two possible approaches have been considered.

« A tree representation in which there is a concept (the root of the tree) that is a
generalization of all the other concepts defined in the model. An example of Information
Model that uses this topology is the CFI DR IM.

« A forest representation in which there are several categories of concepts that do not have
any common features. An example of Information Model that uses this topology is the
EDIF IM.
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