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Adj ustment to s-paraneter file name description
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| SSUES TO ADDRESS

Anot her issue with regards to pin map. Now that we have sub-paraneters, we may
not know when the “Pin map” actually starts. Let’s review at the nmeeting.

Explicitly List the three cases and the associ ated keywords that go al ong with.
Specify Full Matrix

Specify Full Mtrix and a swath

Specify a partial range to describe a connector famly.

AP Action Item Would this be covered by “Exanpl es”??

* The [File Rev] keywords requires a Text String. Wuldn't it be better to
require specific types of field formats, so that this information could be
processed automatical ly?

* Still need to address “What information needs to stay with the specific
connect or node. .” especially if the connector nodel is to be eventually
included in a larger file.

* Dual purpose use of the [Source] keyword. It is used to record the
manufacturer's nane, and the place and nethod from whence the nodel was
created. This mxes two pieces of information that are both useful. | would

propose anot her keyword [Part Manufacturer] which can be used to contain the
name of the manufacturer of the part. This will make it very easy to search
for manufacturers in a database of connector nodels.

[ Source] then becones the source of the information for extraction, which m ght
al so be sone person or organi zati on other than the connector manufacturer. (For
exanmpl e, SiQual or Mentor.)
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REVI SI ON HI STORY
XX-Xx-200x, v1.0 Specification

1.0 GENERAL | NTRODUCTI ON

This section gives a general overview of the renainder of this docunent.

Sections 2 to 5 contain general information about the |IBIS versions and
the general rules and gui delines.

The renmi ni ng sections describe the connector keywords and usage rul es.

2.0 STATEMENT OF | NTENT

In order to enable an industry standard nethod to electronically transport
I Bl S connector nodeling data between connector vendors, sinulation vendors,
and end custoners, this tenplate is proposed. The intention of this
template is to specify a consistent format that can be parsed by software
al lowi ng simulation vendors to derive nodels conpatible with their own
products.

One goal of this tenplate is to represent the current state of IBIS data,
while allowing a growth path to nore conpl ex nodels / nethods (when deened
appropriate). This would be acconplished by a revision of the base

tenpl ate, and possibly the addition of new keywords or categories.

Anot her goal of this tenplate is to ensure that it is sinple enough for
connector vendors and custoners to use and nodify, while ensuring that
it is rigid enough for simulation vendors to wite reliable parsers

This tenplate is meant to contain a conplete description of the
el ements on an entire connector or famly of connectors

This tenplate is intended to provide a basis for future versions
whi ch are expected to be backward conpatible with this initial version.

3.0 GENERAL SYNTAX RULES AND GUI DELI NES

1) Only ASCI| characters, as defined in ANSI Standard X3.4-1986, may be used in
an |1 BI S-Connector file. The use of characters with codes greater than
hexadeci mal O7E is not allowed. Also, ASCII control characters (those
numerically | ess than hexadeci mal 20) are not allowed, except for TAB
characters and line term nati on sequences.

NOTE: the use of TAB characters is strongly discouraged.

2) Except for keywords (words encl osed by a square bracket []), the content of
an lbis Connector Mddel (ICM file is case sensitive.



3) Keywords nust be enclosed in square brackets, [], and must start in colum 1
of the line. No space is allowed i mediately after the opening bracket '[' or
i mredi ately before the closing bracket ']'. |If used, only one space (' ') or
underscore ('_'") character separates the parts of a multi-word keyword. Spaces
and underscores are equival ent wi thin square bracket. Sone keywords may be
foll owed by an argunent. Keyword argunents are of three types: either a text
string, a file name, or a text block. Text string and file nane argunents
start on the sane line as the keyword and are termnated with a |ine

term nation sequence. A text block starts on the sane |line as the keyword, my
extend over nmultiple lines, and is term nated by the occurrence of the next
keywor d.

4) Keywords and subparaneters nust begin with a letter, and shall consist only
of al phanuneric characters and the underscore (_). Spaces are not allowed in
sub- par anet er nanes.

5) Each IBI'S Connector data file is divided into sections. Each section is
delimted by keywrds of the form[Begin "section nane"] and [End "section
nane"]. Wthin each section only specific keywords are |egal (note, however, a
keyword may be legal in nore than one section). Unless otherwi se noted, a
section's keywords can appear in any order

6) To facilitate portability between operating systens, file nanes used in the
I Bl S Connector file nmust only have | ower case characters. File names should
have a basenane followed by a period ('."'), followed by a file nanme extension
of no nore than three characters. There is no length restriction on the
basenane. The basenane and extensi on nust use characters fromthe foll ow ng set
(space, ' ', 0x20 is not included):

abcdefghijkl mnopgrstuvwxyz

0123456789 _ -
7) Aline of the file may have at nobst 120 characters, followed by a line
term nation sequence. The line term nation sequence nust be one of the
following two sequences: a linefeed character, or a carriage return foll owed by

| i nefeed character.

8) Anything follow ng the comrent character is ignored and considered a conment
on that line. The default "|" (pipe) character can be changed by the keyword

[ Comment Char] to any other character. The [Conment Char] keyword can be used

t hroughout the file as desired

9) Valid scaling factors are:

T =tera k =kilo n = nano
G = giga m=mlli p = pico
M = mega u=mcro f =fento

Wien no scaling factors are specified, the appropriate base units are assuned.
(These are volts, anperes, ohms, farads, henries, and seconds.) The parser

| ooks at only one al phabetic character after a nunerical entry; therefore it is
enough to use only the prefixes to scale the paraneters. However, for clarity,
it is allowed to use full abbreviations for the units, (e.g., pF, nH m

nohn). I n addition, scientific notation IS allowed (e.g., 1.2345e-12).

10) Al tenperatures are represented in degrees Cel sius.

11) Multiple definitions of a specific synmbol are illegal. Specifically,
nmultiple definitions (either redundant or alternate) of an object type of
the same object class are illegal. Refer to section 8 for nore information
on obj ect classes and object types.

12) Al lines that occur before the [Begin Header] keyword or after the [End]



keyword shall be treated as comments and ignored by the parser. The intent
of this rule is to facilitate the inclusion of HTM. tags, revision control
headers, etc. at the beginning of the file.

13) The following words are reserved words and nust not be used for
any ot her purposes in the document:
PWRGND- reserved nodel nane, used with power or ground pins,
PONER - reserved nodel nanme, used with power supply pins,

GND - reserved nodel nane, used with ground pins,

RET - reserved word indicating either power or ground used
as a high-frequency return path.

NC - reserved nodel name, used w th no-connect pins,

NA - used where data not avail able.

[ Begi n Header]

| -- [ Comrent Char]

|-- [1BI'S Cn Model Ver]
| -- [File Nane]

|-- [File Rev]

|-- [Date]

| -- [ Source]

| -- [ Not es]

| -- [Disclainmer]

| -- [Copyright]

| -- [Support]

| -- [Redistribution]

| -- [Redistribution Text]
-- [End Header]

-- [Begin Cn Model Famly] (Section 7)
| -- [ Manufacturer]
|-- [Cn Family Description]

-- [Cn Model List]

-- [Begin Cn Mdel]
Cn_Model _Type

-- [Path Description]
Model _Pi nMap
Cn_Fork, Cn_EndFork
Cn_Section

[Cn Model Description]

[ Cn Nunber of Conductors]
-- [Cn Swat h]

{Cn Swath Pi n Nunber s]

/-- [Begin Cn Auto Map]
| -- [Cn Col Range]

| -- [Cn Row Range]

\-- [End Cn Auto Map]
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-~ [End]

[Ch Pin Map] | Pins to Physical

-- [End Cn Model ]

-- [End Cn Model Family]

-- [Begin Cn Section] | (Section 8) Define Matrices
-- [Derivation Method]
-- [Resistance Matrix]
/-- [ Bandwi dt h]
\-- [Row
-- [I'nductance Matrix]
/-- [ Bandw dt h]
\-- [Rowj
-- [Capacitance Matri x]
/-- [ Bandw dt h]

\-- [Row]

-- [ Conduct ance Matri x]
/-- [ Bandwi dt h]

\-- [Rowj
-- [Cn sparaneter]

-- [End Cn Section]

5. 0 HEADER KEYWORDS

Keywor d:
Requi r ed:

Ar gunent :
Descri pti on:
Usage Rul es:

[ Begi n Header]

[ Begi n Header]

Yes

None

Thi s keyword denotes the beginning of the file header section.
[ Begi n Header] must be the first keyword in any ICMfile.

This keyword may be proceeded by |ines of general text and/or
conment s whi ch should be treated as conments by the parser.

Keywor d:
Requi r ed:

Ar gunent :
Descri pti on:

Usage Rul es:

[1BIS Cn Model Ver]

Yes

Text String

This keyword allows electronic parsers to i mediately determ ne
that this file contains an IBIS connector nodel.

The version nunber is used to informthe parser what keywords
are valid for this nodel and to all ow backward support as new
keywor ds are added.

Thi s keyword must appear directly after the [Begin Header]
keywor d.



[IBIS Ch Model Ver] 1.0
Keyword: [File Nange]
Requi red: Yes
Argunent: Text String (file nane)
Description: Specifies the name of the IBI'S Connector Mdel (ICM file.
Usage Rules: The purpose of this keyword is to docunent a single fil enane
the file uses even if the file is transferred from one
conputer to another. The file name nust conformto the rules
given in section 4, "General Syntax Rules and Guidelines".
[File Name] i conm_hdi _202.icm
Keyword: [File Rev]
Requi red: Yes
Argunent: Text String

Description: Tracks the revision |level of a particular .icmfile.

Usage Rules: Revision level is set at the discretion of the engi neer
defining the file. The follow ng guidelines are suggested:

0. x connector and/or file in devel oprment
1.x pre- manuf acturi ng connector and/or nodel
2.x mat ure connector and or nodel, no nore changes likely
[File Rev] 1.0 Used for .icmfile versions
Keywor d: [ Dat e]
Requi red: No
Argunent: Text String (Date)

Description: Date this file was |ast nodified.

Usage Rules: This keyword is provided to insure the |ast changed date for
this file is not lost if the file is transmtted between
conputer systenms. The format is fixed. The pattern to be used
is “Month Day, Year”. Month is fully witten out. Day uses two
digits. Year uses four digits. See exanple.

[ Dat €] July 1, 2000 | The latest file revision date
Keywor d: [ Sour ce]
Requi red: No
Argunent: Text Bl ock

Description: Records the originating source of nodel data.

Usage Rules: Use this keyword to record how the nodel information was
obt ai ned (physi cal neasurenent of device, sinulations, data
book, etc.). This field contain the nanme of the conpany who
created the nodel.

NOTE: It is recommended that the argument to the [ Source]
keyword be limted to a maxi numof 24 lines of text.

[ Source] Put originator and the source of information here. For exanple:

Results fromfield sinulation



Keywor d:
Requi r ed:

Ar gunent :
Descri pti on:
Usage Rul es:

[ Not es]

No

Text Bl ock

Optional notes regarding the file.

The keyword provides a place for the nodel maker to record
i nportant notes about the file or nodel data that are not
i ncluded el sewhere. Such information may include notes on
validation level, nodel limts, usage assunptions, etc.

NOTE: It is recommended that the argunment to the [ Notes]
keyword be limted to a maxi num of 24 |lines of text.

The [ Notes] keyword can only be used once.

[ Not es] Use this section for any special notes related to the file.
Keywor d: [ Di scl ai ner]
Requi red: No
Argunent: Text Bl ock
Description: Legal disclainmer and copyright information
Usage Rul es: This keyword provides a place for the user to add a | egal

[ Di scl ai ner]

di scl ai ner.

NOTE: It is recommended that the argunent to the [Disclainer]
keyword be limted to a maxi num of 96 |lines of text.

This information is for nodeling purposes only, and is not
guar ant eed.

Keywor d: [ Copyri ght]
Requi red: No
Argunent: Text Bl ock
Description: Legal copyright information
Usage Rul es: Because nodel witers may consider the information in
t hese keywords essential to users, and sonetines |legally
requi red, design autonation tools should make this information
avai |l able. Any text follow ng the [Copyright] keyword nust be
included in any derivative nodels verbatim
NOTE: It is recommended that the argunents to the [ Copyright]
keywords be linmted to a maxi mumof 96 |ines of text.
[ Copyri ght] Copyri ght 2000, XYZ Corp., Al Rights Reserved
Keywor d: [ Support]
Requi red: No
Argunent: Text Block (URL path name)

Description:

Usage Rul es:

Specifies a web site that can be visited to get the |atest
version of the file.

Fol | owi ng the [ Support] keyword is the URL of a web site the
user may visit for nore information on the nodel or nodel (s).
The entire link, including any file extension, is required. The

[ Support] keyword nmay appear only once between the [Begin



Header]/[ End Header] keyword pair.

NOTE: It is recommended that a separate IBIS nodel web site
(not page) be mmintained to prevent accidental changes of page
name from breaking this link.

[ Support] http://ww. Vendor Nanel bi sMbdel s. com | exanpl e ibis web site root

Keywor d: [Redi stribution]
Requi red: Yes
Argunent: Text String (Yes, No, Specific)
Description: Indicates to EDA tool conpanies and nodel users who may use and
redistributed this file.
Usage Rules: Follow ng the [Redistribution] keyword is one of three
argunents: "Yes", "No" and "Specific".

An argurent value of "Yes" neans that a EDA tool vendor or end
user may freely distribute the nodel as long as no fee is
charged. A fee may be charged if authorized by the nodel
creator.

An argunent val ue of "No" neans that the nodel nay not be
redistributed or retransmitted in any form

An argurent value of "Specific" nmeans that specific |license
information is contained in the [Redistribution Text] field.

Use of the "Specific" or “No” argument prevents automated
redi stribution.

Keyword: [Redistribution Text]
Required: Yes, ONLY if [Redistribution] value is “Specific”, otherwise it
i s optional
Argunent: Text bl ock

Description: Allows nodel creator to supply specific redistribution
i nformation.

Usage Rules: If the argunment to the [Redistribution] keyword is 'Specific',
then the user nust include additional information on |icensing
details, or where to find them Any text follow ng the
[ Redi stribution Text] keyword nust be included in any derivative
nodel s verbatim

Note: It is recommended that the argument to the [Redistribution
Text] keyword be limted to a naxi numof 24 lines of text.

[ Redi stribution Text] Your text goes here.

Keywor d: [ End Header]
Requi red: Yes
Argunment: None



Description: Marks the end of an IBI'S Connector header section.
Usage Rules: [End Header] nust be the |ast keyword in any |BI'S Connector
header section.

[ End Header]

6.0 G.OBAL KEYWORDS

Keywor d: [ Comment Char ]
Requi red: No
Argunent: Text String
Description: Defines a new conment character to replace the default
"|" (pipe) character, if desired.
Usage Rul es: The new conment character to be defined nust be followed by
t he underscore character and the letters "char". For exanple:
"| _char" redundantly redefines the comment character to be
the pi pe character. The new comrent character is in effect
only following the [ Corment Char] keyword. The follow ng
characters MAY be used:

P"#8$%& () >, :;<>?2@\ "~ {]1}~

| f used, the [Comrent Char] keyword can only appear after the
Begi n Header] and [IBIS-X Ver] keywords. A file may contain
mul ti ple [ Corment Char] keywords

[ Comment Char] | _char

7.0 CONNECTOR MODEL FAM LY KEYWORDS

Keywords: [Begin Cn Mdel Famly]
Requi red: Yes
Argunent: Text String
Description: This keyword marks the begi nning of the connector fanily
description section. A connector “famly” consists of one or
nore simlar connectors. Note that each individual connector
inafanmly will have a separate connector nodel.
Usage Rules: Followi ng the keyword is the name of the connector famly
Only one [Begin Cn Mdel Family]/[End Cn Mdel Fanily]
keyword is allowed per file.

Connector family descriptions are term nated by the occurrence
of the [End Cn Mddel Fanily] keyword.

[Begin Cn Mddel Fanmily] None

Keywor d: [ Manuf act urer]
Requi red: Yes
Argunent: Text String
Description: This keyword gives the nane of the manufacturer of the



Usage Rul es:

[ Manuf act ur er]

Keywor ds:
Requi r ed:
Ar gunent :
Descri pti on:
Usage Rul es:

connector famly being described in this file.
Fol | owi ng the keyword is the manufactures nanme. Bl ank
characters are all owed.

NOTE: It is highly recommended that each nodel naker
uses the connector manufacture nane in
all .icmfiles.

XYZ Cor p.

[Cn Fanmily Description]

Yes

Text Bl ock

Provi des a hunman-readabl e description of this connector famly.
Only a single occurrence of [Cn Fami |y Description] is allowed

inthe file, and this keywords nust be placed between the
[Begin Cn Mddel Family] and [End Cn Model Fanily] keywords.

Note: It is recommended that the family description be linited
to a maxi mum of 4 |ines.

[Cn Family Description]
Hi gh Density 0.1 center square pin connector designed for use on | EEE 99999

buses.

Keywor ds:
Requi r ed:
Ar gunent :
Descri pti on:

Usage Rul es:

[Cn Model List]

Yes

None

This keyword lists the nbdel name, mating conditions, mninmm
slew time and picture link for each individual connector nodel
described in this file.

Fol | owi ng the keyword are four columms of data, as shown in

t he exanpl e bel ow (the col um headi ngs are shown as coments
and are not required). The ‘Nane’, ‘Mting and

‘Mn_Slew Tinme’ columms are required, and all colums nust be
inthe left to right order shown.

The ‘nanme’ columm lists the nodel nane for each connector
nodel contained in the file. The nodel nane nust match one of
t he nodel nanes given as an argunent to the [Begin Cn Mdel]
keywor d(s).

The ‘mating’ columm specifies the mating condition under which

each nodel’'s data is valid. Valid nmating choices are “Mated”,

“Unmat ed_Side_A” and “Unnated_Side B’. These choices are
defined as foll ows:

Mat ed: Both halves of a two piece connector are mated together

for the nodel.

UnMat ed_Si de_A: A nodel of non-mated connector. Typically,
this would be the connector half that is
attached to a baseboard

UnhMat ed_Si de_B: A nodel of non-mated connector. Typically,
this would be the connector half that is
attached to a daughter card, cable, or
edgecard.

Note that using two unmated nodels in series DOES NOT provide a
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correct nodel of a mated connector.

The M n_Slew Tine colum specifies the mnimumslewtinme (i.e.
fastest edge rate) for which each nodel is valid. Slewtine
is defined as the tine it takes a signal to transition from
20%to 80% of its final value. This termdoes not indicate

t he bandwi dth of the actual connector. Rather, this termis
used to define a usage lint of each nodel.

Note: It is strongly reconmended that a EDA tool issue a
warning if a signal with a lesser slewtine (i.e. faster edge
rate) is applied to the nodel during a simulation.

The optional image columm specifies an associated file that
contains an i nage of each connector. The image file shall be
either a .jpg or .txt (ASCIl) formatted picture. The connector
nodel MJST be considered valid by EDA tools even if an inmage
file is specified but is mssing.

I f present, inmmges should be maintained in the sane directory
as the connector nodel file or stored in the same

conpressed file with the connector to insure they files

remai ned paired.

The same image file may be repeated for all nodel types if
desi red.

Note: it is suggested that EDA tools provide a viewer for the
.jpg format and that nodel buil ders provide at |east one
pi cture for a connector.

Suggested .jpg image attributes:

size = 160 horizontal by 120 vertical (pixels)

color = 24 bit

I mage quality = 85%
Larger or smaller inmages nay be used but are not
recommended. A standard inage size will allow EDA tools to
provi de uniforml ook and feel for inmages fromall vendors.
The size was chosen to be a small disk file size and be
useful as either a thunmb-nail in a nodel selection w ndow
or scaled up to give a larger picture. The 160x120 was
chosen as a perfect 4:1 scale in both axis of a 640x480
pi cture.

[Begin Cn Mddel List]

| Nane Mat i ng Mn_Slew Tinme | nmage
HDI _TEST_202 Mat ed 100ps HDI _TEST_202_Mat ed. j pg
HDI _TEST_202_UnMat edA UnMat ed_Si de_A 100ps HDI _TEST_202_UnMat edA. j pg
HDI _TEST_202_UnMat edB UnMat ed_Si de_B 100ps
HDI _TEST 202 ThruHol e _to_Cabl e Mated 25ps HDI _TEST_202_Mat ed. j pg
HDI _TEST_202_SMI_to_Cabl e Mat ed 25ps HDI _TEST_202_Mat ed. j pg
HDI _TEST_202_SMT_to_ThruHol e Mat ed 25ps HDI _TEST_202_Mat ed. j pg
Keywor ds: [Begin Cn Model ]
Requi red: Yes
Argunent: Text String (Mdel nane)

12



Descri pti on:

Sub- par ans:
Usage Rul es:

Thi s keyword marks the begi nning of each individual connector
nodel .

Cn_Model _Type, Cn_SGR, Ref_i npedance

Fol  owi ng the keyword is a single argunent specifying the

name of this particular connector nodel. The name nust be one
of the nmodel names listed under the ‘nodel nane’ columm of the
preceding [Cn Mdel List] keyword. Note that for every nodel
name listed by the [Cn Mddel List] keyword there nust be a
correspondi ng nodel as defined by a [Begin Cn Mddel]/[End Cn
Model ] keyword pair.

Sub- Par anet er s:
Cn_Model _Type

Fol  owi ng the keyword line is a required sub-paraneter
Cn_Model _Type. This sub-paraneter details the conditions and
usage assunptions under which the connector electrical (L, R C
dat a was gat her ed.

The | egal values for this sub-paranmeter are “SLM General”
“SLM Qui escent”, “SLM EvenMbde”, “SLM OddMode” and “M.M'.

The sub-paraneter and its value are separated by a single
whi tespace. Only one Cn_nodel _Type is allowed per connector
nodel .

A Cn_Model _Type sub-paraneter val ue of SLM Qui escent indicates
that the nodel data was gathered with all other neighboring
conductors non-switching and term nated by a reference inpedance.
A val ue of SLM EvenMode indicates that all other

nei ghbori ng conductors are transitioning at the sane tinme and in
the same direction as the conductor being nodeled (i.e. under
even node switching conditions). A value of SLM GddMbde

i ndicates that all other neighboring conductors are transitioning
at the sane tinme but in the opposite direction as the conductor
bei ng nodel ed (i.e. under odd node switching conditions).

A val ue of SLM General indicates that the nodel data was gathered
with all other neighboring conductors non-swi tching and the
ground to signal ratio is specified by Cn_GSR and the return path
i s unknown.

Note that the use of an SLM * value indicates that this is a
“single line nodel” (SLM and no electrical data is supplied to
nodel the coupling between pins. Specifically, the
corresponding R'L/C matrix nust contain only a single diagonal
term SLMs can be used to evaluate for Prop Del ay, bandw dth,
and i npedance where ideal ground can be assunmed. SLMs shoul d not
be used when | ossy return paths contributions are required for

si mul ati ons.

SLM Qui escent, SLM EvenMbde and SLM OddMbde have a defined
reference or return path. The connection pins used as the return
path should be specified as “G\D’ in the matrix. SLM General
does not have specified Return Path given in the matrix.

A Cn_Model _Type value of MM indicates that this nodel is a
“multi line nodel” and the electrical data suitable for

nodel ing pin to pin coupling is supplied. Any conbination of

Di agonal _matrix, Sparse_nmatrix, Banded_natrix or Full _matix may
Be used in an MLM nbdel. MM s should not be used in simulations
with perfect ground planes on both sides of the connector nodel.
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CHECK WORDI NG

Exanpl e:  Cn_Mbddel _type SLM Qui escent
Cn_SGR

I f the Cn_Mbdel _Type sub-paraneter is equal to SLM General

then this Cn_GSR sub-paraneter is required. This sub-paraneter
specifies the signal to ground ratio used when generating the
SLM General nodel. The signal to ground ratio is indicated as
"nunber of signal pins per ground pin", followed by a colon (:),
foll owed by the nunber one (1). For exanple, if the data for an
18 pin connector was taken with 6 of the pins grounded, the
signal to ground ration is 18/6 or 3 to 1. The Cn_SGR sub-
parameter argunent would then be listed as 3:1

Thi s subparaneter is only valid when the Cn_Mdel _Type sub-
parameter has a val ue of "SLM General".

If this sub-parameter is present and the Cn_Mdel _Type sub-
parameter is NOT "SLM General " a warni ng shoul d be issued.

Ref _i npedance

An optional subparaneter that can be used to specify the
i npedance of systemused to determi ne the SLM value or s-
par anet er.

that can be specified used for testing

Keywor d:
Requi r ed:

Ar gunment :
Description

Sub- par ans:
Usage Rul es:

ans specificational.

[Path Description]

Yes

None

Thi s keyword describes the connection path between the pin or
pi ns on one side of the connector and the correspondi ng set of
pins on the other side. This pin to pin interconnect is divided
into one or nore "sections", where each section consists of a
matrix of L,Rand C sinmulation data. Sections are generally

cascaded in series, but the Cn_fork and Cn_endfork sub-paraneters

all ows sections to branch off the main interconnect path as a
stub or tee.

Model _Pi nMap, Cn_Section Cn_Fork, Cn_EndFork

A single [Path Description] is required between a [Begin Cn
Model] and [End Cn Model] keyword pair. Following the [Path
Description] keyword |line are the sub-paraneters that describe
the topology and electrical characteristics of the pinto pin
connections through the connector

A path description begins with the sub-paraneter Mdel _Pi nMap,
whi ch points to the [Ch Pin Map] used for one end of the
connector. This is followed by one or nmore Cn_section sub-
parameters. The electrical properties of a connector are
contained in the [Cn Section] matrix(s) pointed to by the
Cn_Section sub-paraneter. Branchs or "T" connections are

i ndi cated by the "Cn_Fork" and "Cn_EndFork" sub-paraneters
Finally, a path description is term nated by a Mdel _PinMap sub-
par anet er .
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These sub-paraneters are described in detail bel ow

Model _Pi nMap

A path description begins with the required sub-paraneter
Model _Pi nMap. This sub-paraneter is followed by the nane

of a "pin map" which nanes the pins on that end of the connector.

A second Model _PinMap is used at the end of the path description

to reference the pin map used for the other end of the connector.

The Model _Pi nMap sub-paraneter is also used to reference a pin
map for the pins at the end of any Cn_fork. Note that the pin
nmap nane given as an argunent to a Mdel _Pi nMap sub- paraneter
nmust match the nane of a pin map defined by a subsequent [Cn Pin
Map] keyword.

The argunent to the Mdel _PinMap sub-paranmeter and the sub-
Parameter itself are seperated by whitespace. There can be as
many Mbdel _Pi nMap subparaneters as required to represent a
connect or, but each must be on a single |ine.

In general, a connector will have a single pin nap that is
referenced at the begining and end of a path description.
However, two different pin maps will used if the connector
contai ns cross over pins.

Cn_Section

Fol | owi ng t he openi ng Model _Pi nMap sub-paraneter is one or nore
i nstances of the required sub-paranmeter Cn_Section. This sub-
paranmet er defines which [Cn Section] matrix is part of this
connector nodel. Matrix sections are interconnected, scaled and
may be re-used to forma connector nodel.

Argunents "nultiplier” and "section nanme" nust follow the
Cn_Section paraneter. The nmultiplier is a scale factor. The
"section name" is the nane of the section as specified under the
[Begin Cn Section] keyword.

The multiplier may be used to scale any named section. The
nmul tiplier may be any positive value greater than zero. The
multiplier allows a matrix section to be re-used as a scal ed
val ue. The scale factor is applied to each paraneter of all
matrices resulting in scaled RL, and C matri ces.

Cn_Section may be used as many time as required to describe the
connector. Each scale factor and section nane MJUST be separated
by at | east one space.

Named sections are NOT specified in per-unit-length. They are
specified as unit-less total R L,C values for the given section
Cn_Section nmust appear after the keyword [Begin Cn Mddel] and
before the keyword [End Cn Model .

Cn_Fork, Cn_EndFork

The Cn_Fork and Cn_Fork sub-paraneters are used if there

are forks or 'stubs' in the connector being nodeled. Cn_Fork
mar ks the begi nning of the stub while Cn_EndFork marks the
end of the stub. These sub-paraneters have no argunents.

At a fork, a "tee" section is created. Matrix sections are
connected to the previous section and interconnected to Zero or
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nore sections between Cn_Fork and Cn_Endfork. If no pin map nane
is placed between a Cn_Fork and Cn_Endfork bl ock, then the fork
constitutes a stub. However, if a pin nap nane is placed at the
end of the Cn_Fork and Cn_Endfork block, an externally avail able
port is created on the connector.

Any nunber of Cn_Fork sub-paraneters nay be used per path
description, however only one sub-paraneter is allowed per line.

Exanpl e:  Cn_For k
Cn_EndFor k

“Cn Model ” Exanpl es

Exanple 1: (a sinple single line nodel with one section)
[Begin Cn Mddel] MyModel Exanpl el

Cn_Model _Type SLM Gener al

Cn_SGR 3:1

Ref _| npedance 50

[ Pat h Descri ption]
Model _Pi nMap Exanpl el_pi nmap
Cn_Section 1.0 Diagonal _nmatrix1
Model _Pi nMap Exanpl el_pi nmap

[End Cn Mbdel] MyExanpl el

Exanple 2: (2 ports per pin, 5 sections straight through)
Sect A Sect B SectC Sect D SectE
Portl >-------- < >-------- < >------- < >-------- S < Port2
[Begin Cn Mddel] MyModel Exanpl e2
Cn_Model _Type SLM Qui escent

[ Pat h Descri ption]
Model _Pi nMap MyModel Pi nMapA
Cn_Section 1.0 SectA
Cn_Section 1.0 SectB
Cn_Section 1.0 SectC
Cn_Section 1.0 SectD
Cn_Section 1.0 SectE
Model _Pi nMap MyModel Pi nMapB

[End Cn Model |

Exanple 3: (2 ports per pin, 2 series sections with one stub)
Secti onA SectionB
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St ubSectionl

[ Begi n Cn Mbdel ]

Model _Pi nMap MyModel Pi nMapA
Cn_Section 1.0 SectionA

Cn_Fork

MyModel Exanpl e3
Cn_Model _Type MM
[ Pat h Descri ption]

Cn_Section 1.0 StubSectionl

Cn_EndFor k

Cn_Section 1.0 SectionB
Model _Pi nMap MyModel Pi nMapB

[ End_On_Model |

Exanple 4: (2 ports per pin,
A B

POrtl > -cnommnn--

[Begi n Cn Mbddel]

| stub3

2 stub sections, one stub matrix is re-used)

MyModel Exanpl e4
Cn_Model _Type MM

[ Pat h Descri ption]

Model _Pi nMap MyModel Pi nMapA

Cn_Section 1.0
Cn_Fork

Cn_Section 1.
Cn_Section 1.
Cn_Section 1.

Cn_EndFor k
Cn_Section 1.0
Cn_Fork

Cn_Section 1.

End_For k
Cn_Section 1.0

Model _Pi nMap MyModel Pi nMapB

[ End_On_Model |

Exanple 5: (2 ports per pin,
B

Portl >------ < >

[Begi n Cn Mbddel]

A
0 stubl
0 stub2
0 stub3
B
0 stub4

C

M/Mbdel 4

Cn_Model _Type MM
[ Pat h Descri ption]

Model _Pi nMap MyModel Pi nMapA

Cn_Section 1.0
Cn_Fork

A

| St ub2
| St ub3
| St ub4

| St ubl

C
B < Port2
| st ub4
3 stubs)
D
------ < >------< Port2
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Cn_Section 1.0 Stubl

Cn_Endfork

Cn_Section 1.0 B
Cn_Fork

Cn_Section 1.0 Stub2

Cn_Section 1.0 Stub3

Cn_Section 1.0 Stub4
Cn_Endf ork

Cn_Section 1.0 C
Cn_Fork

Cn_Section 1.0 Stubl
Cn_EndFor k

Cn_Section 1.0 D
Model _Pi nMap MyModel Pi nMapB

[End On Model ]

Exanple 6: (3 ports per pin, 2 stubs)
B C

A D
Portl >------ < >------ < >------ < >------- < Port 2
| Stubl | St ub2 | Stubl
| St ub3
| St ub4
| Port 3

[Begin Cn Mddel] MyModel Exanpl e6
Cn_Model _Type MM
[ Pat h Descri ption]
Model _Pi nMap MyModel Pi nMapA
Cn_Section 1.0 A
Cn_Fork
Cn_Section 1.0 Stubl
Cn_EndFor k
Cn_Section 1.0 B
Cn_Fork
Cn_Section 1.0 Stub2
Cn_Section 1.0 Stub3
Cn_Section 1.0 Stub4
Model _Pi nMap MyModel Pi nMapC
Cn_EndFor k
Cn_Section 1.0 C
Cn_Fork
Cn_Section 1.0 Stubl
Cn_EndFor k
Cn_Section 1.0 D
Model _Pi nMap MyModel Pi nMapB

[End On Model ]
Exanple 7: (3 ports per pin, 5 sections straight through)

Secti onA SectionB SectionC Secti onD Secti onE
Portl >---------- R < >o-e--a--- S <[ >-----am- - < Port2

[Begin Cn Mddel] MyModel Exanpl e7
Cn_Model _Type SLM Qui escent
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[ Path Descri pti
Model _Pi nMap

Cn_Section
Cn_Secti on
Cn_Section
Cn_Section
Cn_Fork

1

1.
1.
1.

Cn_Section
Model _Pi nMap MyModel Pi nMapB

Cn_EndFor k

on]

MyModel Pi nMapA
Secti onA
SectionB
SectionC

Secti onD

Qo ool

1.0 Cn_SectionF

Cn_Section 1.0 SectionE
Model _Pi nMap MyModel Pi nMapC

[End On Model

]

Keywor ds:

Requi r ed:
Ar gunment :
Descri pti on:

Usage Rul es:

[Cn Model Description]
No
Text Bl ock

Provi des a conci se yet easily human-readabl e description of

this connector nodel

This keyword nmay appear nmultiple times in the file however
it may appear only once between each pair of
[ Begi n_Cn_Mbdel ]/ [ End_Cn_Model ] keywor ds.

[ Begi n Cn Mbdel

Descri ption]

Hi gh Density 0.1 center square pin with PCB effects

Keywor d:
Requi r ed:

Ar gunent :
Descri pti on:

Usage Rul es:

[Cn Nunber of Conductors]

If [Cn Pin Map] is present,
[Ch Pin Map] is not present,
Nurreri c Val ue

Docunents the nunmber of current carrying conductors for the
physi cal connector as defined by the nmatrix.

A single positive numeric value from1 to 100,000 is
recommended. Larger val ues shall
Thi s nunber al so represents the maxi num swath size for a given
connect or nodel .

this keyword is required, if
this keyword cannot be used.

This keyword MUST BE USED BETWEEN KEYWORDS
[Begin Cn Mddel] and [End Cn Model ].

Fi xed sized connector exanpl e:

Keywor ds:
Requi r ed:

Ar gunment :
Sub- Par ans:
Descri pti on:

[Cn Swat h Paraneters]

Yes, if a swath needs to be described. Also required if [Cn
Auto Map] is used.
None

Lef t Edge R ght Edge TopEdge Bott onEdge

Describes a snaller matrix which can be used to

represent connectors of equal or larger size. To visualize
this, consider the swath matrix being a smaller version of the

create warni ngs by the parser.
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Usage Rul es:

connector. The edges of the matrix represent the sane edge
effects that exists in the full size connector. The center area
of the matrix represents the sane effects as the center of the
full size connector.

It is the responsibility of the EDA tool to use the matrix and
the required keyword infornmation as a “mni” connector that is
centered about the electrical paths of interest and/or to
expand this information into a larger sized swath up to the
full sized connector itself.

For exanple a 2x8 matrix m ght be expanded to represent a
connector that is 2x100. The "swath" can al so be conbined with
the [Begin Cn Auto Map] keyword to create multiple connector
nmodel s froma single description. For exanple a 2x10 matrix

m ght be used to represent connectors ranging from2x10 to
2x200 with a single descriptive nodel

Only rectangul ar connectors w thout m ssing pins may be
represented by a swath matrix. |f the connector is non-
rectangular or the pin field has mssing pins then the matrix
must describe the full connector and this keyword cannot be
used. This keyword MJUST be present if nunber of entries in the
matri x does not equal the nunmber of conductors as given by the
[ Nunber of Conductors] keyword.

Thi s keyword nust be specified between the [Begin Cn Model]/[End
Cn Model] keyword pair but after the [Cn Nunmber of Conductors]
keywor d.

MUST BE specified between [Begin Cn Model] and [End Cn Model ]
but after [Cn Nunber of Conductors].

MUST be followed by 4 required subparaneters:
1) LEFT EDGE: Columms in the swath matrix used to represent

| eft edge
2) RIGHT EDGE: Colums in the swath matrix used to represent
ri ght edge
3) TOP EDGE: Rows in the swath matrix used to represent top
edge

4) BOTTOM EDGE: Rows in the swath matri x used to represent
bott om edge

None of the values of these nunmbers nay exceed the nunber of
rows or colum of pins that are defined by the nmatrices of a
gi ven nodel

If all subparaneters have the value of “0” (zero) then the
nodel shoul d not be swat hed

Pl ease see the exanple below to see how these are used with
the keyword

The edge effects describe the edge rows or columms that do
not contain all of the coupling effects (from both sides)
that the centernpst rows or colums. This information is
useful for “swath expansion” when deternining what |arger
size to use

When the swath represents a SLM or el se docunents all of the
pins in a physical connector, the off diagonal entries are 0
by convention. |If the swath describes a section with few
colums, but the sane nunber of rows as the physica
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connector, then the row edge effects are 0 by convention.
Simlarly, if the swath describes a section with fewer rows,
but the sane nunber of colums as the physical connector,
then the colum edge effects are 0 by convention.

In a fully coupled swath where all pins couple to al

others, all of the rows or columms except for the one
designated as the centernost row or colum can have edge
effect sinplification. So the nunber of rows or columms can
extend to all but the center row or colum. On the other
hand, a coupling pattern that extends over a few columms may
result in a smaller nunmber of edges designated. Belowis an
exanple of a 3 row by 5 colum swath, where the lines in a
rectangul ar connector represent the electrical coupling:

[Ch Swath Paraneters] 1 1 00

$—— k—— %

* *
[\
[EAY
* *
[\/]
AY
* *

*
I
[
*
I
I
*

$F—— k—— %

\/
I\
\/
I\

I~ =1 ~ —
I~ ~ 1 — ~

\/
I\
\/
I\

I~ =1 ~ —
I~ ~ 1 — ~

Notice that colums 2, 3, and 4 have the naxi num anount of
coupling fromeach side. In this case the edge effect
colums 1 and 5 do not have coupling fromboth sides.

Application of Swath Mtrices:

For the purposes of this discussion a 3 row by 5 colum
swath is used and the full sized connector is 3 rows by 9
col ums. The swath matrix data can be organi zed by

[Ch Swath Paranmeters. Three nethods can be used to apply the
Swat h matrix information:

(1) Centering the Swath around the pins of interest

1 2 3 4 5

RYARYARYARYA!

FAYRAYRAYRAY! Swat h:

Fookooko k% [Ch Swath Paraneters] 1 1 00
RYARYARYARYA!

FAYRAYRAYRAY!

RYARYARYARYARYARYARYARYA!

FAYRAY AN AN AN RAYRAYRAY!

B e e Ful | Connect or
RYARYARYARYARYARYARYARYA!
FAYRAYRAYRAYRAYRAYRAYRAY!

1 2 3 45 6 7 8 9

The Swat h above is centered about colum 4. The paths of
interest including those of colums 3 and 5 are al so
described by swath matrix data that has coupling fromboth
sides. However, because of edge effects, colums 2 and 6
are | ess accurately approxi mated.
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(2)

(3)

The centering algorithmis a way to map the swath matrix
pins directly into the correspondi ng pins of the actual
connect or.

When the signals of interest are at the left or right edges,
the swath woul d nornally be positioned just to the edges.
For exanple, colum 1 of the swath matrix would line up with
colum 1 of the connector.

Expansi on and Centering: Expanding the Swath matrix into a
| arger sized Swath matrix and centering it about the paths
of interest.

This approach is the sane as centering. However, the
signal pins of interest mght have nore columms than the
non- edge section of the swath. One solution is to expand
the swath to a larger swath and then use the |arger swath
for centering. This is a subset of expanding the swath
into the full sized connector.

Sone EDA tools work with the a | arger swath, and other
tools work with full sized connectors. A larger swath

nm ght be constructed to span the nunber of columms of
interest plus the edge effect colums to assure that the
nost accurate coupling information fromboth sides is used
for the colums of interest.

Expansion to Full Sized Connector: Expanding the swath
matrix to the full sized connector natrix. the Full-sized
mat ri x

There are three steps to this procedure (a, b, and c
below). This is illustrated using the 3 row, 5 colum swath
and showing howit is expanded into a 3 row, 9 columm full
si zed connect or

the | eft colum pattern

Swat h:
[Ch Swath Paraneters] 1 100

t—— k—— * (]

Ful | Connect or

The matrix date for swath colums 1 and 2 (including forward
references) copied into the new full connector matrix.
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(b) repeat the center pattern

1 2 3 4 5

RYARVARYARYA

NAYNAYRASRAY Swat h:

Fookoko k% [Cn Colum Paraneters] 1 100

RYARVARYARYA

NANNAYRASRAY

(AYARVARYARVARVARVARYARYA
(NAYRAYRAYFAYRASNAYRARNAY
ook ko Lk kK k% Ful I Connect or
(AYARVARVARVARYARVARYARYA
(WAYRAYRAYRAYRARNAYRARNAY

1 2 3 4 5 6 7 8 9

Starting at the center of the swath, the coupling pattern of
just the center colum (colum 3 in this exanple) is copied
for the connector matrix. |In this case, the coupling
pattern extends forward to the next colum. The pattern is
copi ed by mapping the swath pin nunbers into the connector
pi n nunbers and copying the center columm forward referenced
data. In this exanple, the operation starts at the ful
connector colum 3 and ends upon conpletion at the ful
connector colum 7.

(c) Copy the right colum patterns
1 2 3 4 5
k__k__k__*k__*
[AVARVARYARVA!
[WAYRAYRAYFAY! Swat h:
ook kox_ % [Cnh Colum Swath] 1 100
[AYARVARYARVA!
[WAYRAYRAYFAY!
*k__k__*k__*k__*%
*k __k_ _k_ _K*k__*__*__*k__*%__*%
RYARVARYARYARYARYARVARYA
AN AYRANAYRAYNAYFAYNAY
ook ko ko kR kK Ful I Connector
RYARVARYARVARVARYARVARYA
AN AYRASRAYRAYNAYRAYNAY
*k__k_ _k_ _K*k__*k__*__*k__*%__*%
1 2 3 45 6 7 8 9

The final step is simlar to Step (a), but concluded using
the right side of the swath. Wen the swath is positioned
agai nst the right edge as shown, then the coupling patterns
for the swath colums are duplicated for the final columms
of the full sized connector. So the patterns of swath
colums 4 and then 5 are duplicated for the full sized
connector colums 8 and 9

A simlar process could be created for expandi ng the nunber
of rows. Sonme details are left to the EDA tool to
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impl ement. For exanple, if the swath contains an even
nunber of columns, then either the left of center or the
right of center colum nmay be used for center section
expansi on.

[Cn Swat h Paraneters]
Left Edge = 1
Ri ght Edge = 1

TopEdge =
Bot t onEdge

Keywor ds:
Requi r ed:

Argunents:
Descri pti on:

Usage Rul es:

O her Not es:

=0

[Cn Swath Pin Nunbers]

Yes, if [Cn Swath Paraneters] is present, else it nust not be
used.

None

Lists the pins of the matrix in the exact order that the
swath matrix rows are entered and gi ves the correspondi ng
physi cal |ocation of the pin.

The [Cn Swath Pin Numbers] keyword is followed by a list of
entries that apply for all of the sections for which the
[ Pat h Description] references.

The nunber of entries in the list is equal to the product of
the rows and colums of the [Cn Swath Pin Nunbers] keyword.

Each line nust contain three columms docunenting the row
nanes and physical row and columm | ocations for each entry of
the matrices under the corresponding [Define Cn Section]
keyword. The entries consist of [Row] nane designated
row_nane, physical row nunber designated physical _row, and
physi cal col um nunber designated physical _colum. Al three
colums are required and nust be separated by at |east one
whi te space.

The physical row nunber consists of an integer value from1l to
the nunmber of rows documented in the [Cn Swath Pin Nunbers]
keyword. Similarly, the physical colum nunber

consists of an integer value from1l the nunmber of colums
docunented in the [Cn Swath Pin Nunbers] keyeprd.

These physical row and col umm nunbers give the relative

physi cal |ocation of each of the swath matrix elenents as if
they were the pin nunbers of the connector itself. Only one
uni que physical row and physical colum nunber pair are all owed
inthelist. |In other words, no two or nore row_nane entries
shall refer to the same physical _row, physical_colum pair.

It is required that all of the sections that are referenced
by the [Define Cn Section] keyword have swath natrix entries
that are ordered in the same nanner. This would be expected
fromthe field solver working on a single connector swath, but
issuing its results as separate sections

The EDA tool that processes this keyword has enough information
to reorder the swath matrix, if needed, to position its
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el ectrical contents anpong the pins of interest in the actual
connect or.

Consider a 2 row by 3 colum Swath matrix that was extracted for the pins
as shown bel ow

ABC
DEF

The field extractor may have produced matrices ordered: CEBF AD

[Swat h Pin Nunbers]

| row_name physi cal _row physi cal _col um
C 1 3
E 2 2
B 1 2
F 2 3
A 1 1
D 2 1

R R IR IR Sk I S I For Val'l abl e Sl Ze ConneCt OI'S O\ILY ER R I R b S I R S Sk R I Sk S Sk S I I
Keywords: [Begin Cn Auto Map]
Required: If the [Begin Cn Pin Map] keyword is NOT present than this
keyword is required else it shall not be used.
Argunent: Mdel _Pi nMapNane
Description: Using the [Begin Cn Auto Map] keyword indicates that this
connector is variable size and will be automatically increased
or decrease in size by an EDA tool using the al gorithm defined
bel ow.
Sub- params: Cn_Col _Range_min, Cn_Col _Range_nmax, Cn_Row_Range_nmin,
Cn_Row_Range_nmax
Usage Rules: The keyword [Begin Cn Auto Map] repl aces the
[Cn Pin Map] keywords.

If the keyword [Begin Cn Auto Map] is used than the connector
nmodel nust be defined using the [Cn Swath Paraneters].

MUST BE USED bet ween keywords [Begin Cn Mddel] and [End Cn
Model ].

This keyword allows an EDA tool to create a pin nmap
automatically for a connector by first determ ning the total
nunber of pins required is a particular schematic/PCB | ayout or
user interface, then execute the given algorithmuntil the
desired nunmber of pins is created.

The Auto Map section contains a sinple program function that
provi des the algorithmfor generating the signal and pin

nanes. The function nust be witten in a sinplified formof the
‘*C progranm ng | anguage.

The function may include:

- The built in variables ROWand COLUW the result variabl es

S| GNAL_NAME and Pl N_NAME

- Integer variables, sinply created on usage.
I nt eger constants e.g 55
- String constants encl osed by doubl e quotes e.g. “exanple”
Character constants enclosed in forward single quotes e.g.
Ca
The mathematical operators + - * /| %
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Exanpl e 1:

- Bool ean operators > < >= <= == AND OR

- Statements terminated by a semi col on

- The formatting function stringf(<tenplate string> <list
of variables>) the conditional statenents if
(<expression>) { <statenent> } else { <statenent>}

The formatting tenplate string may include the follow ng
substitution sequences:

%l deci mal numnber

% character

% string

%6 a percent character

Mot es:

Variabl e map creation should only be used for connectors that
are non-industry standard pin outs. For exanple an | SA

SCSl, or PCl bus connector should not use the

[Begin Cn Auto Map] keyword as the signal names woul d not

mat ch generally defined signal nanes. It nmay be desired to
create multiple nodels for some connectors for exanple: The
nodel for a square pin connector mght have two industry
standard pin outs like 34 pin floppy and 50 pin SCSI and al so
a generic 8 to 100 pin nodel. The Generic version could use
the variable size nodel and the 34 and 50 pin connectors
woul d use fixed size nodels.

Signal nanes are automatically generated and may not be
useful for identifying nets. The EDA tools should give
priority to identifying connectivity with pin nanmes if this
keyword i s used.

Signal nanes nay al so be defined by either algorithmor using
one of the fixed reserved nanes:
PWRGND- reserved nodel nane, used with power or ground

pi ns
POMER - reserved nodel nanme, used with power supply pins,
RET - reserved word indicating either power or ground
used
G\D - reserved nodel nanme, used with ground pins,
NC - reserved nodel nanme, used w th no-connect pins,
NA - used where data not avail abl e.

Sub- Par anet er s:

Cn_Col _Range_nin, Cn_ Col _Range_nmax are used to define the
m ni mum and maxi mum nunber of colums of pins for the connector
represented by this nodel. The sinmulator will not expand or
reduce the matri x beyond the linmts defined by this paraneter.

Cn_Row_Range_nin, Cn_Row Range_nax are used to define the

m ni mum and nmaxi mum nunber of rows of pins for the connector
represented by this nodel. The simulator will not expand or
reduce the matri x beyond the linmts defined by this paraneter.
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[Begin Cn Auto Map]

Cn_Col _Range mn = 2
Cn_Col _Range_nax = 2
Cn_Row Range min = 2
Cn_Row_Range_max = 20
row_ |letter = 'a" + ROV- 1;

SI GNAL_NAME = stringf("Signal _%%l", row |etter, COLUW);
PI N_NAME = stringf (“%%l”, row letter, COLUW);

| This function results in pin and signal nanes as foll ows:

Pi n Nane Si gnal Nane

I
| al Signal _al
| a2 Si gnal _a2
I
| b1l Si gnal _bl
I

Exanpl e one can be condensed to:

PI N_NAME = stringf (“%%”, RON+ '"a' - 1, COLUW);

Exanple Two (with conditional)
if ((ROW< 5) OR (ROWN> 7))
{

SI GNAL_NAME = stringf("Signal _%%l", RON+ '"a'" - 1, COLUW);
PI N_NAME = stringf (“%%”, RON+ 'a - 1, COLUW);

}

el se
SI GNAL _NA = "NA",
PI' N_NAME = "NA";

}

Keywords: [End Cn Auto Map]
Required: Yes, If the [Begin Cn Pin Map] keyword is used.
Argunment: None

Description: Provides end to [Begin Cn Auto Map]

Keywords: [Cn Pin Map]

Required: |If the [Begin Cn Auto Map] keyword is NOT present
than this keyword is required else it shall not be used.
Argunent: Text String (Model Pi nMapNane)
Sub- params: pin_order, numof_col ums, num of _rows
Description: Describes the index into the matrix for which a given pin
applies and the reference to the physical map.



Usage Rul es:

The Model Pi nMapNane fiel ds MJUST appear after
the [Cn Pin Map].

This keyword is used to define connector pin nanes and pin
ordering.

More than one [Begin Cn Model] record may reference the sane
pi n map.

There shall be one line for each pin in this connector
nodel .

It is acceptable to have nore than one [Cn Pin Map] in a file

This keyword pair MJIST be placed outside the keyword pair
[Begin Cn Model] / [End Cn Model] keywords to allow it
to be reused.

There nmust be a [Cn Pin Map] that is correct for each connector
port.

pi n_order

The pin_order sub is required. The options for the pin_order
subparaneters are Row ordered, Col um_ordered or “Un-ordered”
I|f un-ordered is used, nunber of rows and nunber of col ums
shoul d not exist. “Un-ordered” also inplies that the connector
i s not swathabl e.

Further, the follow ng sub-paranms are required if pin_order sub-
paramis used

num of _col umms

Option: Integer

Thi s sub-paraneter specifies the nunber of colums that are in
t he physical connector

num of _rows

Option: Integer

Thi s sub-paraneter specifies the nunber of rows that are in
t he physical connector

Full sized swath: If the [Cn Number of Conductors] value is
the same as the nunber of matrix pin entries for
[Begin Cn Section] then [Cn Swath Paraneter] is not used

Smal l er sized swath: The swath matrix nust contain a set of
pi ns docunenting a conpl ete rectangul ar section organi zed by
rows and col umms

For exanple, consider a swath that docunents rows A and B
and colums 1, 2, and 3 of a six pin rectangul ar

“colum _ordered” describe pins ordered by colums (for
exanmple, Al, Bl, A2, B2, A3, B3), and “row ordered defines
pins ordered by rows (for exanple, Al, A2, A3, Bl, B2, and
B3) .

When a snaller sized swath is defined for a fixed pin nmap as
defined by [Begin Cn Pin Map], the pin order nust be grouped
in the sane order (by rows or by colums) as the given by

El THER “row_ordered” or “col umm_ordered”
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The exanpl es bel ow use the connector

Al A2 A3 A4
Bl B2 B3 B4

[Ch Pin Map] Baseboard_si de
pi n_order = row_ordered
num of _colums = 4
num.or_rows = 2

RBRES

o W
N -

B3

'

[Cn Pin Map] Baseboard_si de2
pi n_order = col um_ordered
num of _colums = 4
num.or_rows = 2
| Pin

Al

Bl

A2

B2

A3

B3

A

B4

[Cn Pin Map] Daughtecard_side
pi n_order = Un_ordered
| Pin

Al

A2

A3

A

Bl

B2

B3

B4

represented by:

Keywords: [End Cn Model ]
Requi red: Yes
Argunent: None

Description: Defines the end of the connector nodels for the connector famly.

[ End Cn Model ]

Keywords: [End Cn Model Famly]

Requi red: Yes
Argunment: None

Description: Defines the end of the connector nodel fanmily.

Usage Rul es: These commands wrap the entire nodel

inthis file.
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[End Cn Model Family]

Keyword: [Begin Cn Section]
Requi red: No
Argunent: Text String
Descri pti on: I ndi cates the beginning and the nane of a set of RL,C matrix
dat a.
Usage Rules: Each matrix used for given connector nodel MJST have exactly
t he same nunber conductors.

If the swath method is used the matrix nmay have fewer
conductors then the connector nodel.

If the swath nmethod is not used the matrix MJST have exactly
the same nunber of conductors as the connector has pins.

The matrices used for the R L,C description can be defined
using any of the matrix description methods allowed in the
specification. The matrix description nmethods can al so be

m xed within a given section. For exanple the resistance
matri x mght use the Diagonal _matrix and the inductance nmatrix
m ght use a Full nmatrix.

MUST be pl aced outside the context of keywords
[Begin Cn Model] and [End Cn Model] as sections may be
reused by nore than one connector nodel .

MUST be pl aced inside the context of the famly
Every pin in the SLMmatrix is a separate matri x val ue.

The foll owi ng keywords are optional:
[ Resi stance Matrix], [Bandw dth], [Row]

Must include [Derivation Mt hod]

For an exanple of [Begin Cn Section] see matrix exanples that foll ow

Derivation Method = xxxxx
Requi red: Yes
Argunent: Lunped or Distributed
Description: Describes the type of npdel that should be
generated fromthe Mtrices.
Usage Rul es: Mist be between [Begin Cn Section] and [End Cn
Secti on]

The [Derivation Method] keyword is required for
each section.

“Lunped” or “Distributed”

For LUMPED nodel s any single, any pair, or all
of the foll owi ng keywords coul d be used:

[ nductance Matrix], [Capacitance Matrix] ,



[ Resi stance Matri X]

For DI STRI BUTED nodel s BOTH t he [ I nductance
Matri x] and [Capacitance Matrix] keywords are
requi red. The [Resistance Matrix] keyword is
optional .

Al three nmatrices within the sane section
share the sane derivation nethod

I f Model Type is SLMthen simulators shoul d use
this data to create a non-coupled fully

di stributed transm ssion |ine nodel.

It may be al so be used to create a multi-
section | adder RLC-LCR nodel as is often used
with SPICE sinulators.

If a ladder network is substituted for

a fully distributed transm ssion |line nodel the
si mul at or vendor should insure enough sections

are provided to insure the bandw dth specified

by the Mn_Slew Tinme of this nodel is achieved.
The symretric RLC-LCR nethod shoul d be used as

opposed to the non-symetric RLC-RLC nethod if

a | adder network is used.

Keyword: [Resistance Matrix], [lnductance Matrix], [Capacitance Matrix],
[ Conduct ance Matri X]
Required: Yes, If a sinple single line nodel is defined then the
following matrices are required:
case 1. [Resistance Matrix] only (Not to be used with
di stributed nodel s
(03
case 2: [Inductance Matrix] and [Capacitance Matrix] only
for which the [Resistance Matrix] is assunmed to
be zero ohns
oR
case 3: [Resistance Matrix] and [Inductance Matri x]
and [ Capacitance Matri x]

NOTE: In case 1,2,3 the matrices nmust be Di agonal _matri x.

If a coupled nodel is defined then the followi ng matrices are
required:
case 4: [Inductance Matrix] and [Capacitance Matrix] only
for which the [Resistance Matrix] is assunmed to be
zero ohmns
OR
case 5: [Resistance Matrix] and [Inductance Matri x]
and [ Capacitance Matri x]

case 6: [Resistance Matrix] and [Inductance Matri x]
and [ Capacitance Matrix] and [ Conductance Matri x]
NOTE: In case 4,5, and 6 the matrices shall be any conbination of

matri x types (D agonal, Banded, Sparse, Full).
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Argunent: Matrix Type

Description: The sub-paranmeters mark the beginning of a matrix, and
specify how the matrix data is formatted.
Usage Rul es: For each matrix keyword, use only one of the sub-paraneters.

After each of these sub-paraneters, insert the matrix data in
the appropriate format. (These formats are described in

detail bel ow.)

MUST BE USED bet ween keywords [Begin Cn Section] and [End Cn

Section].

If the nodel type in SLM then only the diagonal matrix is

al | oned.

Matrix Type Options:
Di agonal _matri x,

Di agonal _matri x
Requi r ed:

Ar gunment :

Descri pti on:

Banded _natri x
Requi r ed:
Ar gunent :
Descri pti on:

Banded_nmatrix, Sparse_matrix, or Full _matrix

No

None

The Di agonal _matrix is used to specify uncoupl ed
nodel s.

Thi s sub-paraneter is exactly the sane as using
the Banded_nmtrix described below with a

Bandwi dt h=0. It has the added benefit of
requiring half as many lines.

A Diagonal _matrix is one whose entries are
guaranteed to be zero if they are not on the
mai n di agonal .

Specify the Diagonal _matrix one row at a tine,
starting with row 1 and working up to higher
rows. Diagonal elenments are entered one per
line. MUST be used between keywords [Begin Cn
Section] and [End Cn Section].

No

None

The Banded_matrix is used to specify the
coupling effects up to “X’ pins on either side
for a given pin.

A Banded_matrix is one whose entries are
guaranteed to be zero if they are farther away
fromthe main diagonal than a certain distance,
known as the "bandw dth."

The bandwi dth for a Banded matri x rmust be
speci fied using the [Bandw dth] keyword.

Specify the banded nmatrix one row at a tineg,
starting with row 1 and working up to higher
rows. Mark each row with the [ Row] keyword.

Symmetry is exploited. Entries other than the
mai n di agonal are not required.
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Sparse_matri x
Requi red: No
Argunent: None
Description: A Sparse_nmatrix is expected to consist nostly of

zero-val ued entries, except for a few nonzero.
Unli ke the Banded_nmatrix, there is no
restriction on where the nonzero entries can
occur.

Symmetry can be exploited to reduce the anount
of data by elinmnating fromthe matri x any
entries bel ow the nain diagonal .

An N x N Sparse_matrix is specified one row at a
time, starting with row 1 and continuing down to
row N. Each new row is marked with [ Row
keyword, as in the other matrix fornmats.

Ful | _matrix
Requi red: No
Argunment: None
Description: Wen the Full_matrix format is used, the
coupl i ngs between every Pair of elenments is
specified explicitly. Assune that the Matrix
has N rows and N col ums.

The Full _matrix is specified one row at a tine,
starting with Row 1 and continui ng down to Row
N. Each newrowis identified with the [ Row
keywor d.

Matrix Descriptions
The resistance, inductance, and capacitance natrices may
al so be referred to as "RLC matrices" within this
speci fication. Wen neasuring the entries of the RLC
matrices, either with |aboratory equi pnent or field-
sol ver software, currents are defined as ENTERI NG t he
pi ns of the package fromthe board. The correspondi ng
vol tage drops are to be nmeasured with the current

pointing "in" to the "+" sign and "out" of the "-" sign.
11 +----- + 12
..... >| | Lemmm e =
board 0-------- | iem|--------- o0 board
+ V1 - | |- v2 +
Hom e - - +

It is inportant to observe this convention in order to
get the correct signs for the nutual inductance and
resi stances.

For each [Resistance Matrix], [Inductance Matrix], or

[ Capacitance Matrix] a different matrix type can be used for
the data.

Resi stance Matrix Description

UNITS: OHVS
DESCRI PTION:  The resistance natrix represents the total DC resistance
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between the two ends of this section of the connector.

NOTES:
The resistance matrix is optional. Simulation tools shall
use 0.0 ohns for all diagonal entries and “infinite” for all
of f diagonal entries if this matrix is not present.

DO NOT USE ohns/nmeter as this is the total value and
includes the length of this section.

Val ues should all appear in the diagonal terns of the
matri x. For exanple: value 1,1 is the resistance for pin 1
and value 2,2 is the resistance for pin 2.

A "Diagonal _matrix" matrix type is the best choice for
descri bing the resistance matrix. Diagonal elenents

may be dominant. Conparably, the off diagonal el enents nmay
be negligible thus leading to off diagonal el enent val ues
of zero leading to the [Diagonal _matrix] format

I nduct ance Matrix Description

UNI TS:
DESCRI PTI ON:

HENRI ES

Two i nductance matrix nethods are supported:

Loop- | nductance Matrix for SLMs ONLY (non- coupl ed)
Parti al -1 nductance Matrix for M_Ms ONLY (coupl ed)

| f Model Type is SLMthen all sections nust use |oop-inductance
and capacitance matrices.

I f Model Type is MM then all sections nust use partial -i nductance
and capacitance matrices.

Loop- | nduct ance Matrix Description (SLMs ONLY):

DESCRI PTI ON:  To define inductance requires a |oop. The |oop consists of a
closed path including a signal and all possible return paths.
The inductance is a coefficient between the enf induced in the
| oop and the change of magnetic flux through the | oop.
connector or section
Return ..................... | Return
(side A) | (side B)
Signal ..................... | Signal
I
Return ......... ... ......... | Return

The return path must include all pins that are power or ground.
In a loop inductance matrix, the diagonal terns represent the

| oop i nductance of a specific pin with return currents assuned
returned through all pins defined to be power or ground.

NOTES (Si ngl e-Li ne Loop-Inductance Matrix):
Thi s nethod nust be used if the Mdel Type is SLM

Loop i nductance can be experinental |y neasured.

Loop i nductance matrices can be created using field
sol vers.
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An SGR value is normally specified for an SLM nodel
that indicates the ratio of signal pins to return
path pins (i.e. power or ground) pins.

SLM nodel s make have zero val ues for power or ground
R L, C val ues which prevents there use in analyzing
connect or ground bounce effects.

Typi cal uses for SLM nodel might include for exanple
a 2x17 header connector where the bottomrow is all
grounded. The SGR woul d be specified in this case
as 1:1. A nodel would be devel oped with these
assunpti ons nmade. Then all pins would be filled
with average values. To further expand this exanple
see the figure bel ow

Pin out:
1 17
18 ... 34
Measur enent or Field solver connection:
Sig Sig Sig ... Sig Sig
Gnd Gvd Gd ... Gnd Gud
Measured or Conputed val ues:
3nH 4nH 4nH . ... 4nH 3nH
Matri x dat a:
3nH 4nH 4nH . ... 4nH 3nH
3nH 4nH 4nH . ... 4nH 3nH

This allows the user to specify any of the follow ng
power/ ground connections and still use this nodel:

Si mul at or Connection A:

Sig Sig Sig ... Sig Sig

Gnd Gvd Gd ... Gnd Gud
Si mul at or Connection B:

Gnd Gvd Gd ... Gnd Gud

Sig Sig Sig ... Sig Sig
Si mul at or Connection C

Sig +5V Sig ... Gd Sig

Ghd Sig Gd ... Sig +5V

G ven the foll ow ng connection a sinulation should generate a
warning to the user indicate the ground-signal-ratio has been
vi ol at ed.

Si mul at or Connection D:
Sig Sig Sig ... Sig Sig
Gnd Sig Sig ... Sig Sig

Al'l connector pins nust be specified with non-zero L
and C values in at |east one of the sections. The
simulator will zero out portions of all sections
corresponding to the ground or power pins.

SLM nodel s are nost useful where coupling analysis
is not critical and where the rise tinme of the
signal is long conpared to the electrical delay
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Partial Self

t hrough the connector

I nduct ance Matrix Description (M.Ms ONLY):

DESCRI PTI ON

A partial self inductance is an approximation of the |oop

i nductance in situations where the current return path cannot be
explicitly stated in the field extraction stages.

Partial self inductance can be nunmerically cal cul ated by
introducing a current in a circuit elenent that originates on
one end and terminates on the other end. There is no physica

| oop per se, instead charges will build up on each side of the
circuit element. |In practice, this situation cannot exist nore
than instantaneously. For the purposes of sinulation the
condition does not affect the resultant |oop inductance val ues.
Then fromthe currents found the nagnetic fields and

i nductance’s can be calculated. |In this way, the self and

mut ual i nductances of any section of a closed circuit can be
cal cul ated

This representation of inductance in terns of partial self and
mut ual i nductance allows the analysis of any conbination of
current paths. The signal and return current paths can be
defined in circuit after the nodel is established. Assum ng that
the self inductance is included in the return path, the circuit
under sinmulation can account for the inpact on signal-integrity,
cross-tal k and ground-bounce from currents passing through any
conbi nati on of pins.

connector or section

There are many ways to create this information using either 2D
or 3D field solvers. It may al so be possible to create this

i nformati on using other nethods which are left to the nodel
devel oper.

For an MLM nodel it is required that at |east one section
i nclude partial inductance and capacitance matri ces.

Capaci tance Matrix Description

UNI TS:
DESCRI PTI ON.

USAGE RULES

FARAD

A capacitance is an approximtion of the capacitance in
situations where the return path cannot be explicitly stated
inthe field extraction stages.

See "Ml ti-Line Capacitance Matrix" section above for nore
information on Miulti-Line Mtrices.

Two Maxwel | capacitance matrix nethods are supported:

SLM Singl e-Line, Capacitance Matrix (non-coupl ed)
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MM Ml ti-Line, Capacitance Mtrix (coupl ed)

If Model Type is SLMthen all sections nust only contain a single
capaci tance val ue per line.

If Model Type is M_Mthen all sections must use a Maxwel |
Capaci tance as stated bel ow.

Si ngl e- Li ne Capacitance Matrix Description:

To define capacitance requires conductors separated by a
dielectric. The conductors are those found in a | oop
consisting of a closed path including a signal and all possible
return paths. The Maxwel| Capacitance matrix relates the tota
charges on the conductors to the voltages applied to them
[A=[CM[V] Wiere [Cn] is the Maxwell matrix, [Q is the vector
of total conductor charges, and [V] is a vector of applied

vol tages. The negative val ues of the off-diagonal entries can be
expl ai ned on physical grounds: if you put +1 Volt on a single
conductor and O Volts on the others, then you induce negative
charges on those other conductors to terminate the field lines
emanating fromthe conductor at 1 Volt.

In the Maxwel | Capacitance matrix, the diagonal termis the
maxi mum capaci tance that the conductor encounters, meaning the
capacitance to ground plus the capacitances to all the other
conduct ors.

In the Maxwel | Capacitance matrix, the OFF-diagonal termis the
capacitance that the conductor encounters relative to a second
conductor. This capacitance value is affected by other nearby
conductors during the field extraction phase. It should

not normally be used by itself to deternine the capacitance of a
random pair of conductors in a given structure

Conduct ance Matrix Description

Units: Sienmens (mhos)
Description: The Conductance naxtrix represents the energy transfer
bet ween the conductor and its surroundings, including the
return path. Conductance includes dielectric and radiation
| osses, as well as any DC conduct ance
Not es: The conductance matrix is optional. Sinulation tools shall use

0.0 Sienens for all entries if this matrix is not present.

Do NOT use Sienens/neter as this is the total value and includes
the length of this section.

Loss Matrix Description

Thi s rel ease does not support frequency dependent |oss natrices.
A future release is expected to add support for frequency dependent | oss

matri ces.

Un- Coupl ed Model s:

Si ngl e- Li ne- Mbdel s or SLM nodel s are used for un-coupl ed nodel s.
These nodels are useful for nost sinulations where coupled effects

37



can be ignored safely. These nodels are nobst accurate if closely
spaced ground pins or a ground plane is present.

A "Diagonal _matrix" matrix type is the best choice for describing
all matrices R L and C for SLM nodel s.
(see matrix descriptions bel ow).

Several methods can be used:

Field solvers with return path pins defined. Only the diagonal
matri x data is used. The coupling information is ignored.

The R L,C matrices should represent the electrical paraneters for a
speci fic section.

2D field solver with a specific return path or ground. Only the di agonal
matri x data is needed. No coupling data is present in the final matrix

Closed formround wire inductance equati on.

Experinental |ab data may be obtained from TDR, VNA or other neans

Coupl ed Model s:

Mul ti - Li ne-Model s or MLM nodel s are used for coupl ed nodel s.

A "Full _matrix" matrix type is the best choice for describing
all matrices R L and C for MLMs. (see matrix descriptions bel ow)

Several methods can be used:

3D field solver can be used to create partial inductance and
capacitance matrices that allow accurate simulations w thout
the need to pre-define the ground pins.

Fi el d solvers without specific return path pins. A return plane
May be specified as a reference only and is placed far field.

Experinental |ab data may be obtai ned from nultichannel

neasurenents that incorporate TDR, VNAs or other neans as |long as
the resulting inductance matrix contains partial inductance val ues.

Conmon to Coupl ed and Un- Coupl ed Model s

One conmon aspect of all the different formats is that they exploit
the symmretry of the matrices they describe. This nmeans that the
entries below the main diagonal of the matrix are identical to the
correspondi ng entries above the nmain diagonal. Therefore, only
roughly one-half of the matrix needs to be described. By convention,
the mai n diagonal and the UPPER half of the matrix are provided.

In the following text, we use the notation [I, J] to refer to the entry
inrowl and colum J of the matrix. Note that | and J are all owed
to be al phanuneric strings as well as integers.

The ordering of these strings is determ ned by the row col umm ordering
convention given by the [Cn Row Swath] or [Cn Col umm Swat h] conventi on,
or else matches exactly the [Cn Pin Map] order when the pin nap contains
t he same nunber of pins as the Swath.

In the following text, "Row 1", neans the row corresponding to the first
pi n.

Al so note that the nuneric entries of the RLC natrices are standard



IBIS floating point nunbers. As such, it is pernmissible to use
nmetric "suffix" notation. Thus, an entry of the C matrix could be
given as 1.23e-12 or as 1.23p or 1.23pF.

Each newrowis identified with the Row keyword.

Keyword: [ Bandwi dt h]
Required: Yes, if a Banded_matrix matrix is being defined.
Argunent: Numeric Val ue
Description: Indicates the size of the width of the coupling matrix...

of the matrix. This has nothing to to do with electrical bandwi dth. The
bandwi dth field
must be a nonnegative integer. This is the nunmber of off-
di agonal matrix rows for which data is provided.
Usage Rul es: MJST be used between keywords [Begin Cn Section] and
[End Cn Section].

MUST foll ow any usage of one of the follow ng keyword:
Banded _nmatri x

See exanple "Matrix Exanple" lower in this document.

Keyword: [ Row
Required: Yes if a matrix is being defined.
Argunent: None
Description: Indicates the beginning of a new row of the matri x.
Usage Rul es: The argunent nust be a sequential nunber beginning at 1
and continuing to the last row for the matrix

Following a [Row] keyword is a block of numbers that represent
the entries for that row. Suppose that the current rowis
nunber M Then the first nunber listed is the diagonal entry,
[MM. Following this nunber are the entries of the upper half
of the matrix that belong to rowM [M Ml1], [M M2], ... up
to [MN.

For even a nodest-sized matrix, this data will not all fit on
one line. You can break the data up with newline characters so
that this limt is observed.

Exanpl e: Suppose the matrix has 40 conductors and that we are
currently working on Row 19. There is 1 diagonal entry, plus
40 - 19 = 21 entries in the upper half of the matrix to be
specified, for 22 entries total.

Row 1 al ways has the nobst entries, and that each successive row
has one fewer entry than the last; the last row al ways has j ust
a single entry.

Usage Context:
MUST be used between keywords [Begin Cn Section] and
[End Cn Section].

MUST foll ow any usage of one of the follow ng keywords:
Banded_matri x, Sparse_matrix, Full_matrix
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See exanple "Matrix Exanple" |

Des

Keywor d:
Requi r ed:

Ar gunent :
cription:

Usage Rul es:

[Cn sparaneter]
file_type=citi

[Cn sparaneter]

ower in this docunent.

No, unl ess Cn_Mdel _Type subparaneter of [Begin Cn Mdel] is
equal to “s-paraneter”.

file_type, file_
Indicates a reference to an externa

name, port_nap

s-paraneter file

Only to be used in place of LRCG matrix. May not be used in
addition to LRCG matrix within the sane [Begin Cn Section].

file_type

options: «citi or touchstone

file_nane

file_nane is to reference the nane of the CITI or touchstone
file. It is required that the icmand the referenced file be in

the same directory.
present, each keyword nust

port _map

“port_map” is to be used to relate the ports in the s-paraneter
xed” pin map in the icmfile. 1t is inportant
map” uses the pin nanes from[Cn PinMp].

file to the “fi

that the “port_

If multiple [Cn sparanmeter] keywords are
reference a different file nane.

nore or no less entries in the table are all owed.

file_name=cn_nodel _cit

port
| Pin
Al
A2
A3
A4
Bl
B2
B3
B4

_map

Port A Port B

1
3
5
7
9
11
13
15

Different Option
[ Swat h Pin Nunbers]

| ro

O>»TnwmO

w_name

physi cal _row

NFENRFENPRP

physi cal _col um

PR OWOWNNW

No

Keywor d:
Requi r ed:
Ar gunment :

[End Cn Secti on]
Yes
Text String
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Description: Indicates the end of [Begin Cn Section]

Matri x Exanpl es

The resistance matrix for this package has no coupling

[Begin Cn Section] Exanpl eMat ri x00
[ Derivation Method] Di stributed

[ Resi stance Matri x] Di agonal _matri x
10.
15.0
15.
10.
10.
15.
15.
10.
[End Cn Section] Exanpl eMatrix00

o

[cNoNeoNoNeNe)

[Begin Cn Section] Exanpl eMat ri x01

The resistance matrix for this package does not have coupling
and is exactly the sane as the Diagonal _matri x shown above

it is described using a trivial version of the Banded_matrix
as an exanple only. The Diagonal _matrix should be used for
this exanple to conserve file size

[ Resi stance Matri Xx] Banded_natri x
[ Bandwi dt h] 0
[ Rowj 1

10.0

[ Rowj 2

15.0

[ Rowj 3

15.0

[ Rowj 4

10.0

[ Rowj 5

10.0

[ Rowj 6

15.0

[ Rowj 7

15.0

[ Rowj 8

10.0

The inductance matrix has coupling between pins

[ nduct ance Matri x] Ful | _matrix

[ Rowj 1

3. 04859e- 07 4.73185e- 08 1. 3428e-08 6.12191e-09
1.74022e-07 7.35469e- 08 2.73201e-08 1.33807e-08
[ Rowj 2

3. 04859e- 07 4.73185e-08 1.3428e-08 7.35469e- 08
1.74022e-07 7.35469e- 08 2.73201e-08

[ Rowj 3

3. 04859e- 07 4.73185e- 08 2.73201e-08 7.35469e- 08
1.74022e-07 7.35469e- 08

[ Rowj 4

3. 04859e- 07 1.33807e-08 2.73201e-08 7.35469e- 08
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1.74022e-07

[ Rowj 5

4.70049e-07 1.43791e- 07 5. 75805e- 08 2.95088e-08
[ Rowj 6

4.70049e- 07 1.43791e- 07 5. 75805e- 08

[ Rowj 7

4.70049e-07 1.43791e- 07

[ Rowj 8

4.70049e- 07

The capacitance matri x has sparse coupling

[ Capacitance Matri X] Sparse_matri x
[ Rowj 1
2.48227e-10
-1.56651e-11
-9.54158e-11
-7.15684e-12
2
2.51798e- 10
-1.56552e-11
-6.85199e- 12
-9.0486e-11
-6.82003e- 12
3
2.51798e- 10
-1.56651e-11
-6.82003e- 12
-9.0486e-11
-6.85199e- 12
4
2.48227e-10
-7.15684e- 12
-9.54158e- 11
5
1.73542e-10
-3.38247e-11
6
1.86833e-10
-3.27226e-11
7
1.86833e-10
-3.38247e-11
8
1.73542e-10

g g
£ £

g
£

&g & 2
2 & &

0T ONT"TNOTOUTONR_RTONOOPRPWTNOUITWNTOOIN BEF
Py}
o

[End Cn Section] ExanpleMatrix01

9.0 End Keyword

Keyword: [ End]
Requi red: Yes
Argunment: None
Description: Specifies end of file
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[ End]

10. 0 | CM EXAMPLES
Prrrr NEEDS MAJOR REVISION T
I NCLUDE | N DI FFERENT DOCUMENT???7?

[1BIS Cn Model Ver] 1.0
[File Rev] 1.0 1.0 -> design data, no verification
[ Dat €] July 1, 2000 The latest file revision date

[Begin Cn Model Family]
[Begin Cn Mddel List]

DB9 Mat ed 10ns db9nmt ed. j pg
Header 2x5 Mat ed 500ps Header 100. j pg
Header 2x5s Mat ed 500ps Header 100. j pg

[End Cn Model List]
EXAMPLE: single SLM DB9 connect or
(NOTE: DATA | S “MAKE BELI EVE")

[Begin Cn Mddel] DB9 PinMapDB9a Pi nMapDB9b SLM 1:9
[Cn Nunber of Conductors] 9

[Cn Col ums of Pins] 5
[Cn Rows of Pins] 2
Cn_Section Sect i onDB9

[End Cn Model] DB9
EXAMPLE: single SLM DB9 connector with swath
(NOTE: DATA | S “MAKE BELI EVE")

[Begin Cn Mddel] DB25swat h Pi nMapDB25_i n Pi nMapDB25_out SLM 1: 25
[ Cn Nunber of Conductors] 25

[Cn Col ums of Pins] 13
[Cn Rows of Pins] 2
Cn_Section Sect i onDBSwat h

Swat hRows Swat hCol s Ri ght Edge Left Edge TopEdge Bott onEdge

[ Begi n Cn Swat h] 2 3 1 1 0 0
[End Cn Swat h]

[End Cn Model] DB25swath

Pin maps for DB9

[Begin Cn Pin Map] Pi nMapDB9

|  ndex Pin Si gnal

1 1 CcD
2 2 RXD
3 3 TXD
4 4 DTR
5 5 G\D
6 6 DSR
7 7 RTS
8 8 CTS
9 9 Ri

[End Cn Pin Map]
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[Begin Cn Pin Map] Pi nMapDB25

| I ndex Pin

OCoOoO~NOUOPWNE

25

OCoO~NO O~ WNE

25

Si gnal

CD
RXD
TXD
DTR
G\D
DSR
RTS
CTS
RI
CcD
CD
RXD
TXD
DTR
GN\D
DSR
RTS
CTS
RI

RI
CcD
RXD
TXD
DTR
GN\D

[End Cn Pin Map]

SECTI ON EXAMPLES W TH NMATRI CES

[Begin Cn Section] SectionDB9
[Derivation Method] Distributed
[ Resi stance Matrix] Diagonal _matrix

.0
.0
.0
.0
.0
.0
.0
.0

0

5
5
5
5
5
5
5
5
5

[ nductance Matrix] Diagonal _matrix

RPRRPRRPRRRPREPRERE

. 5nH
. 5nH
. 5nH
. 5nH
. 5nH
. 5nH
. 5nH
. 5nH
. 5nH

[ Capacitance Matrix] Diagonal _matrix

[eNolooNoNoNoNe]

. 3pF
. 5pF
. 5pF
. 5pF
. 3pF
. 3pF
. 5pF
. 5pF

| Edge pin has | ess capacitance

| Edge pin has | ess capacitance
| Edge pin has | ess capacitance
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0. 3pF | Edge pin has | ess capacitance
[End Cn Section] SectionDB9

[Begin Cn Section] SectionDBswath

[ Resi stance Matrix] Diagonal _matrix

.05

. 05

.05

. 05

. 05

. 05

[ nduct ance Matrix] Diagonal _matrix

. 5nH

. 5nH

. 5nH

. 5nH

. 5nH

. 5nH

[ Capacitance Matrix] Diagonal _matrix

. 3pF | Edge pin has | ess capacitance
. 3pF | Edge pin has | ess capacitance
. 5pF

. 5pF

. 3pF | Edge pin has | ess capacitance
. 3pF | Edge pin has | ess capacitance
[End Cn Section] SectionDBswath

PRRRRPR

[eNoloNoNoNe]

[End Cn Model Family]

[ End]
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