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INTERNATIONAL ELECTROTECHNICAL COMMISSION

.

{.P Part 1. Input/output buffer information specifications

O/ (1BISversion 3.2)
O

O FOREWORD

)S ELECTRONIC DESIGN AUTOMATION LIBRARIES-

1) The IEC (Internati@lectrotechnical Commission) is a worldwide organization for standardization comprising all
national electrotech mmittees (IEC National Committees). The object of the IEC is to promote international co-
operation on all question cerning standardization in the electrical and electronic fields. To this end and in addition to
other activities, the IEC publfshes International Standards. Their preparation is entrusted to technical committees; any IEC
National Committee inter@in the subject dealt with may participate in this preparatory work. International,
governmental and non-gov al organizations liaising with the IEC also participate in this preparation. The IEC
collaborates closely with the”International Organization for Standardization (ISO) in accordance with conditions
determined by agreement betw ﬁwo organizations.

consensus of opinion on the relev jects since each technical committee has representation from all interested

- * . . . .
2) The formal decisions or agreements the IEC on technical matters express, as nearly as possible, an international
National Committees.

3) The documents produced have the form recommendations for international use and are published in the form of
standards, technical specifications, technic orts or guides and they are accepted by the National Committees in that
sense.

4) In order to promote international unification,@ ional Committees undertake to apply IEC International Standards
transparently to the maximum extent possible in th€ir ional and regional standards. Any divergence between the IEC
Standard and the corresponding national or regional d shall be clearly indicated in the latter.

5) The IEC provides no marking procedure to indicate itsﬁqvg] and cannot be rendered responsible for any equipment
declared to be in conformity with one of its standards.

6) Attention is drawn to the possibility that some of the eleme this International Standard may be the subject of patent
rights. The IEC shall not be held responsible for identifying

%uch patent rights.
International Standard 1EC 62014-1 has been preparéd by IEC technical committee 93: Design
Automation

This standard is based on ANSI-EIA-656-A (September 1999%buffer information specifications

(IBIS) version 3.2 ®
Ve,

FDIS Report on voting

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

93/129/FDIS 93/136/RVD

Full information on the voting for the approval of this standard can be found in %eport on voting

indicated in the above table. :

This standard does not follow the rules for the structure of international standards give@art 3 of

the ISO/IEC Directives. :

IEC 62014 consists of the following parts: @
IEC 62014-1, Electronic design automation libraries — Part 1. Input/Output buffer information
specifications (IBIS version 3.2)

IEC 62014-2, Electronic design automation libraries — Part 2: Library standard architectures
(TR)(under consideration)

|[EC 62014-3, Electronic design automation libraries — Part 3: Modules of integrated circuits for EMI
Behavioural simulation (under consideration )
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The committee has decided that the contents of this publication will remain unchanged until 2004. At
this date, the publication will be

. A)nfirmed;
. ighdrawn;
. ;fed by arevised edition, or

%
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INTRODUCTION

B%ound of IBIS

Bl first developed at Intel Corporation and has been expanded to its current form (Version 3.2)
thro e cooperative efforts of additional analog simulator vendors, computer manufacturers, 1C
vendor mercial users, and universities. In May 1993, the group formed itself into the IBIS Open
Forum, an open, voluntary, cooperative association. In March 1995, the group affiliated with the EIA
(now the Eléﬂic Industries Alliance) as the EIA IBIS Open Forum.

The Forum h and continues to meet via teleconference approximately every third week to

propose updates testhe 1BIS standard, to help new participants, and to advance the standard. The Forum
also meets in perso éour times a year to exchange ideas and conduct official business.

Most of the Forum activiti e handled through e-mail discussions using a reflector "ibis@eda.org." A
users group reflector "i rs@eda.org" is also supported for users of IBIS. One can get more
information on subscribing reflectors and to other ongoing Forum activities through the official
web page: "http://www.eigro gi bis/ibis.htm". The process of making changes and improvements to

IBISisthrough a"BIRD" (Buf rI;ue Resolution

Document) process involving apprssg by the Forum voting members. Over the years the Forum has
grown to over thirty voting members ( iring a modest yearly fee for administrative support), but the
Forum also maintains an open, public munications policy and welcomes all interested participants
regardless of membership status.

e

Through official EIA and ANSI (Americ
processes, IBIS Version 2.1 was ratified as A
focused on TTL and CMOS logic components. Al
IBIS Version 1.1 served as a basis for advances in
device types that are supported.

ional Standards Institution) public letter ballot
A-656 in December 13, 1995. Version 1.1 of IBIS
K never officially ratified as a national standard,

on 2.1 to increase its accuracy and number of

Version 2.1 contains the following advances:

— Controlled slew rate devices 0@

— ECL and PECL technologies

— Independent control over power rails so RS232 and other types ices with multiple rails can be
modeled
— Differential drivers and devices Q

— Open-drain 1/O devices such as open drain and open collector devices
— Expanded package model definitions to include coupling between pins. @

licenses of "ibischk2" and has made executables of the parser code freely and ly available to
enable IBIS model checking.

Industrial advances associated with new semiconductor topologies, package design and@ ement
needs kept the Forum busy proposing new capabilities, eventually leading to IBIS Versio 3.ZAgain
through official EIA and ANSI public letter ballot processes, IBIS Version 3.2 was rakifi as
ANSI/EIA-656-A on September 21, 1999.

The Forum also voluntarily funded a parser development activity through th; ps#éof source code

Its advances include the following:

— Series and series switch models
— Multi-stage driver capability for phased stages
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— Submodel capability supporting dynamic clamps and bus hold functions for active and dynamic
terminations

_)Qre specification values for overshoot and pulse immunity
—+& Unegoupled packages with sections and forks
- led advanced packages known as electrical board descriptions with sections, forks and on-

b mponents.
IBIS Versiq has complied with an original Forum objective that all subsequent versions of IBIS be
backward ¢ ible with previous versions.

The Forum funded tirough voluntary source code license purchases the corresponding "ibischk3" parser
and has made its tables freely available.

The IBIS Standard h
indicated by over 40 sel

ieved wide spread national and international support and recognition as
ductor vendors providing 1BIS models freely from their web sites. Many
more IBIS models and li are available from commercial vendors and directly through 1C vendor
sales organizations. While | dels can be of value in all phases of a design and analysis process,
they are particularly suitabl pr‘inted circuit board design tools used in conjunction with the
corresponding physical and mechgeal data bases describing the boards.

Future IBIS Directions

Technology continues to advance, forcing re stringent electrical requirements and newer ways of

doing things. The Forum is keeping up wi advances. However, its strategy has shifted. Up to now
the Forum has been adding to the existing -format 1BIS document. Such a process is slow and
subject to unexpected interactions with exi capability. The newer approach is to create a

compatible macro-language that allows more rapid nfiguration and response to changing needs.

While the Forum has not yet ratified any of these app S, it is pursuing these projects:
— A macro-language that fully supports IBIS Version 3. t can also support more advanced features

and nodal component structures
— A separate Connector Specification with advanced coud%es to support key component used to

connect printed circuit boards (and possibly be used for mo anced package models)
— Some further advances in specification details beyond IBIS V@W 3.2.

These projects advance the capability of IBIS in a manner that supp@@e existing IBIS Version 3.2

functionality, but also allows for much more rapid implementation of n irements.
References
ANSI/EIA-656: IBIS Version 2.1 released December 13, 1995 O, ;

ANSI/EIA-656-A: IBIS Version 3.2 released September 21, 1999 ﬁ
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ELECTRONIC DESIGN AUTOMATION LIBRARIES -

)\ Part 1. Input/output buffer information specifications

(1BISversion 3.2)
.
"
Scope and gbj ect

This standard specifications for electronic behavioral of digital integrated circuit input/ output
analog charac C’ris. It specifies a consistent software-parsable format for essential behavioral

information. :

The goal of this stand%to support all simulators of all degrees of sophistication.
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)\ Section 1

6 GENERAL I NTRODUCTI ON
.

Thi s se% gives a general overview of the remminder of this docunent.

Sections 2 %cont ain general information about the IBIS versions and
e

t he general and gui delines. Sev

Version 1.1 (rafi
ANSI / El A-656 in

eral

progressions of |IBIS docunents

d August, 1993), IBIS Version 2.1 (ratified as

are reference @cti on 2 and in the discussion below. They are IBIS

ratified in August), 9).

@er, 1995), and IBI'S Version 3.2 (this docunent

The functionality of follows in Sections 4 through 8. Sections 4
through 6 describe the orgt of the core functionality of IBIS Version 1.1

and the extensions in |la er si ons.

contained in .ibs files.

The

data in these sections are

ction 7 describes the package nodel format of

IBI'S Version 2.1 and a subse@ﬂ extensi on. Package nodels can be
c

formatted within .ibs files
file header keywords) as .pkg fi

Sect i

an be formatted (along with the Section 4

on 8 contains the Electrical

Board Description format of IB sion 3.2. Along with Section 4 header
information, electrical board des i@i ons nmust be described in separate

.ebd files.

Section 9 contains sone notes regardin

extraction conditions and data

;e
requirenents for IBIS files. This secti ocuses on inplenentation
condi tions based on neasurenent or sinulatj for gathering the IBIS

conpl i ant data.
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)\ Section 2

41:; STATEMENT OF I NTENT
.

In or deQ

| Bl S Mbde

end custone
to specify a
simul ati on ve

enabl e an industry standard nmethod to electronically transport
Dat a bet ween sem conductor vendors, sinulation vendors, and
this tenplate is proposed. The intention of this tenplate is
nsi stent format that can be parsed by software, allow ng

to derive nodels conpatible with their own products.

One goal of this ate is to represent the current state of IBIS data,
while allowing a g h path to nore conplex nodels / nethods (when deened
appropriate). This d be accomplished by a revision of the base

tenpl ate, and possi bl y@ addi ti on of new keywords or categories.
*

Anot her goal of this tem{ is to ensure that it is sinple enough for
sem conduct or vendors and stonmers to use and nodify, while ensuring that
it is rigid enough for sinul n vendors to wite reliable parsers.

Finally, this tenplate is neant contain a conplete description of the I/0O
el enments on an entire conponent. nsequently, several nodels will need to

be defined in each file, as well tabl e that equates the appropriate

buffer to the correct pin and sign ?ms

*
Version 3.2 of this electronic tenpla s finalized by an industry-wi de
group of experts representing various ¢ ies and interests. Regular
"EIA IBI'S Open Forum' neetings were held cconplish this task.

Commitment to Backward Conpatibility. Versiongl.0 is the first valid IBI'S
ASCIl file format. It represents the m'nirruunt of 1/0O buffer
information required to create an accurate | B el of commn CMOS and

bi polar 1/0O structures. Future revisions of th I file will add itens
considered to be "enhancenents"” to Version 1.0 to w accurate nodeling
of new, or other 1/0O buffer structures. Consequentl@all future revisions

wi |l be considered supersets of Version 1.0, allow n ﬁtkward
conpatibility. In addition, as nodeling platforms dev support for
revisions of the IBIS ASCII tenplate, all previous revi of the tenplate
must al so be supported. @

Version 1.1 update. The file "verl 1.ibs" is conceptually t ane as the

1.0 version of the IBIS ASCII format (verl_0.ibs). However, varigus
comment s have been added for further clarification.

Version 2.0 update. The file "ver2_0.ibs" nmmintains backward co?k biglity
with Versions 1.0 and 1.1. All new keywords and el enents added in i

2.0 are optional. A conplete list of changes to the specification is\ingthe
IBI'S Version 2.0 Rel ease Notes docunment ("ver2_0.rn").

Version 2.1 update. The file "ver2_1.ibs" contains clarification text 0

changes, corrections, and two additional waveform paraneters beyond
Version 2.0.
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Version 3.0 update. The file "ver3_0.ibs" adds a nunber of new keywords
and functionality. A conplete list of functions can be found on eda.org
%r [ pub/ibis/birds/birddir.txt showi ng the approved Buffer |ssue

e ution Documents (BIRDs) that have been approved for Version 3.0.

*
Ve 5/ 3.1 update. The file "ver3_1.ibs" contains a major reformatti ng of
t he ment and a sinplification of the wording. It also contains sone
new t echpihcal enhancements that were unresol ved when Version 3.0 was
approvev

Ver si on S.Q ate. The file "ver3_2.ibs" adds nore technical advances and
al so a nunb edi torial changes docunented in 12 BIRDs and also in
responses to Qubfic letter ballot conments.
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)\ Section 3

6NERAL SYNTAX RULES AND GUI DELI NES

This se
files:

1) The cont%f the files is case sensitive, except for reserved
wor ds and rds.

2) The follow ng ds are reserved words and nust not be used for
any other purp in the docunent:
POAER - reser»@r‘mdel nane, used with power supply pins,
GND - reserv del nanme, used with ground pins,
NC - reserve nanme, used wi th no-connect pins,

NA - used v\her{f‘a not avail abl e.

contai ns general syntax rules and guidelines for ASCII IBIS

o

3) To facilitate portabilit tmeen operating systens, file nanes used in
the IBIS file nust only | oner case characters. File nanmes should
have a basenane of no nnredkggg twenty characters followed by a period
(*.") , followed by a file ext ensi on of no nore than three
characters. The file nane an ensi on nmust use characters fromthe
set (space, ' ', 0x20 is not i ed):

0

b def ghi|j k s VWXY Z

1 3456789 _ ) (@' °

The file nanme and extension are reconﬁé&ﬁed to be | ower case on

N O

a
0

systens that support such nanes.

4) Aline of the file may have at nobst 80 cﬁ?@rs, followed by a Iine
term nati on sequence. The line term nation nce nust be one of the
follow ng two sequences: a |inefeed character] a carriage return

followed by |Iinefeed character. ®
5) Anything followi ng the comment character is ignore d considered a
coment on that line. The default "|" (pipe) chara can be changed

by the keyword [ Comrent Char] to any other character. @ [ Coment Char]
keyword can be used throughout the file as desired.

6) Keywords nust be enclosed in square brackets, [], and nust s in
colum 1 of the line. No space or tab is allowed inmedi at ter the
opening bracket '[' or inmediately before the closing bracket s, If
used, only one space (' ') or underscore ('_') character sep

at esgt he
parts of a nulti-word keyword. @L

7) Underscores and spaces are equivalent in keywords. Spaces are not

al l owed in subparaneter nanes. 0





