SCSI signal nodeling study group (SSM 99-287r1

Cct ober 28, 1999

Hunt i ngt on Beach, CA

Subj ect: Approved mnutes for the SSM study group on Septenber 29, 1999

This was the next neeting to address the general subject of nodeling for
paral l el SCSI. Dean Wallace of Qogic led the neeting. Bill Ham of
Conmpag took these mnutes. There was a good attendance from a broad
spectrum of the industry. Mlex (Martin Qgbuokiri) hosted the neeting.

Last approved mnutes: 99-270r2.
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1. Introduction

Dean \Wal | ace opened the neeting and conducted the introductions and
revi ewed the neeting purpose.

2. Attendance

The follow ng fol ks were present:



Dean Wl |l ace, Qogic, d_wallace@l c.com

Martin Ogbuokiri, Ml ex, nogbuokiri @mol ex.com

Larry Barnes, LSl Logic, larry.barnes@sil.com

Jonat han Fasig, Western Digital, jonthan.L.Fasi g@dc.com
Tari g Abou-Jeyab, Adaptec, tajeyab@orp. adaptec.com

Paul Al oisi, Unitrode, al oisi@nitrode.com

Bill Ham Conpaq, bill_ham@ x. net com com

Andr ew Bi shop, Quantum andrew. bi shop@uant um com

Ni chol aos Li nberopoul os, C&M N i nbeer opoul os@nt corp. com
Matt Schumacher, Conpaq, Mtt. Schumacher @onpaq. com

Jeff Wal den, jwal den@]|I ash. net

Dave Chapman, Anphenol, dave.chapman@i pc. fabri k. com

Ji e Fan, Madison cable, jfan@ycoel ectonics.com

Bob Gannon, JPM rgannon@ pncto.com

Jim Broonmal |, W.Gore, jbroonmall @i gore.com

Herb Van Duesen Gore and Associ ates, hvandeus@ gore. com
G eg Vaupotic, Anmphenol, gerg.vaupotic@net. net

Qus Panell a, Mol ex, apanell a@rol ex. com

Gal en Fronmm Mol ex, gf romm@rol ex. com

3. Agenda devel opnent

The agenda shown was that used.

4. Approval of previous nmnutes

The m nutes of the August neeting were approved (ham noved / Andrew
Bi shop seconded) with slight nodifications and Homwi Il post themwth
the corrections.

5. SSM Proj ect proposal - Ham

The project proposal was changed by the SCSI working group to a
technical report. The revised proposal cast in a Technical report
format was created and posted to the T10 web site. The present content
was reviewed for those who had not seen the proposal. The docunent is
on the web site 99-243r1. pdf.

6. Presentations

6.1 Bl ock diagram simnmulation process of TDR (Ogbuokiri)

Martin showed the conplexities of using TDR in conpl ex structures.
Multiple reflections produce anmbiguity in the results.

Several recomendations resulted:

Use TDR to determ ne where physically the discontinuities exist.



Focus sinulation efforts on the areas where discontinuities are
reveal ed

Do not use TDR on conpl ex structures such as backpl anes for precision
neasur enent s

Thi s produced a “nedi um of exchange” discussion:

The medi um of exchange is the formused to transnmt nodel s between
interested parties.

The foll owi ng di agram was devel oped to clarify sonme of the term nol ogy
used in the sinulation environnments.

TERMINOLOGY ARCHITECTURE
FOR SIMULATION ENVIRONMENTS

Collection of parametric data that describes the entity being modeled

><~ simulation —

N

Model
(Spice deck)

Input stimulus Output result

The simulation is run on asimulator (tool)

Theref ore the nedi um of exchange is whatever is used to describe the
nmodel in the above figure. Different input stimuli may be used but if a
simulation is to be duplicated the input stimuli nust be the sane. The
nodel itself can have different fornms but with the same input stinuli
the output result should be the sanme regardless of the formof the nodel
or the sinulator used.

The nodel s can have the foll ow ng forns:

Physi cal structure (size, materials, shapes etc

Circuit level description (RLGC)



S paraneter matrix

For the TDR and all other SCSI sinulations the maxi mum frequency of
i nterest was agreed to be 600 MHz.

The TDR di scussi on norphed into a discussion on how to specify the
uni f orm nedi a si nul ati ons.

Spice nodels will be used for the uniformnedia. Many types of

simul ation tools may be used with these spice nodels. Maxwel l
coefficients will not be used. Both multi line and single Iine
frequency dependent nodels are required. Single |line nodels shall not
be mixed with multi Iine nodels.

Paranmeters to be considered as outputs for the cable media simulations:

i npedance (f)
attenuation (f)

NEXT at 1 ns rise tine
propagation tinme (f?)

Andr ew Bi shop and Dean Wall ace to help Jie to develop a cable nedia
nodel

6.2 Docunent franmework (Barnes)

Larry Barnes reviewed the present state of the docunent. This docunent
has not been posted yet but will be soon. A few changes in the headings
and order were reconmended.

6.3 Model database strategy (Wall ace)

Dean proposed a specific strategy for the web based dat abase.

The main points of the proposal are:

Li st of conpanies wi th existing nodels

VWhat type of nodels are they? (Connector, nedia, transceiver, etc)
Path to the nodel (how to get it, is an NDA required?)

VWhat type of nodel is it? (SPICE, 1BIS, HDL etc)

Revi sion history and description on the supplier’s site,
(verification nmethods if avail abl e)

The wor ki ng group accepted this strategy. Dean will get with John L to
initiate this site within the next few days.

6.4 IBIS sunmt (\all ace)



Dean reported that an IBIS summit neeting is schedul ed for Cctober 14,
1999 8:30 to 5 in Marlboro Holiday Inn (508 481-3000). Sone of the
agenda itens are relating to the issues of interest to the SSM group

The main nmissing itemon the IBI S agenda was the multil evel properties.
Larry Barnes to propose a nultilevel output capability for IBISto allow
for 1Sl conpensation

6.5 RG transmission line matrix for VHDCI, SCA-2, HD68 (COgbuokiri)

Martin reported that he now has RLC nodels for the VHDCl and SCA-2
connectors. These nodels will be nmade available thru the web site when
it becones available. Martin agreed to continue to find or devel op an
RLC nodel for the HD68 connector

6.6 Modeling cable assenbly conponents (Broomall, W GCore)

Some of this presentation is captured below. The remainder will be
upl oaded to the t10 web site.

Connectors usually nodel ed by LC networks

Transl ates easily to SPICE simulators
May be | aborious to extract
Nunber of segnents depends on edge rates

Unmat ed connectors can be nodeled but is it not the usual practice.

Cabl e nmedi a nodel s vary by simulation tools
Real istic sinulation requires frequency dependent characteristics
May be difficult to get into SPICE simulators.

Transition regions are simlar to connector nodels
Extracti on techni ques

Field sol vers
uses geonetry and material properties
2d, 3d
TDR data extraction (Z-profile)
Easier for single |ines (unbal anced)
Multiple lines nore difficult but needed for
differential signal paths
Crosstal k simnul ati ons
See e.g. TDA systens (tdasystens.com

Need RLGC nodel s as function of frequency

Field solvers are often made to performance spec, not geonetry

Time and /or freq domain data yields per unit |ength paraneters.

Good grasp of MIL (multi conductor transm ssion |line) theory needed for
differential or nmulti conductor cables

TDR/ TDT



characterizes i npedance, tine delay,, perhaps easiest path to L
and C

Vect or network anal yzer
Characterizes attenuati on, and ot her paraneters, perhaps easiest
path toe R and G

An exanpl e was shown of an actual RLGC nodel.
A map of simulators for cable nmedia was shown:
HSPI CE

Wel enemt has a problem for exanple, for non standard cabl es (non
standard cabl es are those that do not foll ow the assuned frequency
dependence in the SPICE el enents).

PSPI CE
HP MDS
Pol e/ zero representations
EyeSym (CGore proprietary)

IBIS - (not for cable nedia)

The coverage of the cable transition region was significantly discussed.
The met hodol ogy shoul d be essentially the same as that used for
connectors except that a transm ssion |ine approach may be needed for
the transition region due to its significantly |onger physical extent.
Alowloss (ie LC nodel) should be used. A subgroup of JPM Core,
Amphenol , Ml ex, and C&M were at the neeting who are directly invol ved
in the design and manufacture of cable assenblies. Bob Gannon of C&M
agreed to be the | eader of the transition region part of the overal
effort. Bob will be replacing Dave Chapman who was erroneously
identified at the | ast neeting.

The remaining part of Jinis presentation will be sent to Dean for
posting on the T10 web site.

6.7 | EEE docunents (Barnes)

Larry B. provided the following info as a source for information

The m crowave Theory and Techni ques Soci ety has published a digita
archive of all its publications including transactions, letters, and
proceedi ngs for Vol 1 #1 (circa 1953) though 1988. The set is available
to general |EEE nenbers for $200 and MITS nenbers for $100.

7. CQutput of group

The effort will produce three types of output: (1) reports to the SCS
pl enary through mnutes, reports, and other neans, (2) a new technica



report document containing the technical details, and (3) a web based
repository/directory for specific nodels.

8. SFF backpl ane

Bill Hnoted this activity is still an approved SFF project and pl anned
to be executed but has not yet started due to other priorities.

9. Matrix devel opment for SSM

The foll owi ng summari zes the present position for the SSMmatrix. This
matrix is a concise description of the nethodol ogy to be used for the
respective areas of the point to point SCSI bus segment. Several of the
areas were significantly nodified at this neeting. Note that the

mul tidrop areas have not yet been identified.

9.1 Transceiver chips: owner, Dean \Wall ace

Interface is at packagi ng pins

Model types: Spice, IBIS, HDL, table spice — details TBD

Data patterns: TBD

I SI conmpensation: required but not presently believed conpatible with
IBIS capability — this means that IBIS will have to be enhanced and that
only SPICE nodels will be effective until the new IBI S techni ques are
avai |l abl e.

Single Iine required - cross talk fromnon SCSI sources not considered
in the nodel, SCSI line cross talk is not significant within the
transceiver. Therefore nultiline nodels are not required for

transcei vers.

9.2 Bus segnent term nation: owner, Paul Al oisi

Interface is at package pins

Model types: Spice, IBIS details TBD
Term nator type: mnultinode

Single Iine only

9.3 Transceiver board: owners, Tariq Abou-Jeyab and Matt Schunmacher

Interface is at transcei ver board connectors, transceiver chip pins,
term nator chip pins

Model types: Spice

PCB construction: edge, broadside, dielectric type / thickness, vias,
pads, discontinuities

Single line, multiline



9.4 Transceiver board connector: owner, Martin Ogbuokiri

Interface is at transceiver board and the cable assenbly transition
regi on

Model types: Spice

Connector types: VHDC, SCA-2, HD68

Mounting style: thru hole, SM,

single line, multiline

9.5 Cable assenbly transition region: owner, Bob Gannon

Interfaces are at the connector term nation and the uniform nedia
Model types: Spice sanme as connector

Construction types: twisted flat, round fanout, |am nated round, |1DC
flat?

Single line nultiline

9.6 Uniformcable nedia: owner, Jie Fan

Interfaces are at the beginning of the cable assenbly transition region
on either end.

Model types: Spice

Cabl e types: flat, round shielded, round unshielded twi sted flat?
Single line, multiline

10. Sinulation integration strategy

Furt her di scussion pending progress on the conmponent |evel simulation
work. This will be addressed at the next neeting.

11. System confi gurations

Not di scussed

12. Data patterns

Not di scussed

13. Data rate

Not di scussed



14. Definitions:

Not di scussed

15. Tool s:

This topic refers to identification and properties of specific nodeling
tools. It was not discussed at this neeting.

16. Next neetings

Cct ober 28, 1999 Huntington Beach, CA (Requested 10/28 - change from
previous date of COct 27th)

Dec 01, 1999 Rochester, MN

Future requested neetings:

Feb 02, 2000 San Jose (Adaptec?)

Mar 01, 2000 Manchester, NH (Hitachi)

17. Action |tens:

Status as of the Septenber 30, 1999 neeting is shown.

Martin O to supply a block diagramof the simulation process used to do
the sinmulation for TDR
Status: done

Martin O to supply an RG transmission line matrix (circuit type of
specification) for VHDCl, SCA-2,and HD68 connectors.
Status: nodel s now exi st but not delivered, HD connectors still needed

Dean to provide a target board nodel.
Status: carried over

Larry Barnes to create a docunent framework.
Status: done and ongoi ng

Larry Barnes to do an overview presentation of the IBIS transceiver
nodel specification.
Status: handouts provided but presentation still needed

Hamto post the draft minutes of the Septenmber 01 neeting after review
by Dean
Status: done

Hamto post the draft minutes of the Septenber 30 neeting after review
by Dean
Status: new

Hamto post the draft minutes of the Septenmber 30 neeting after review
by Dean



Status: new

JimBroomall to provide electronic copy of his presentation on conmponent
nodel i ng net hods.
Status: new

Larry Barnes to propose a nultilevel output capability for IBISto allow
for 1Sl conpensation.
Status: new

Andr ew Bi shop and Dean Wallace to help Jie to develop a cable nedia
nodel .
Status: new



