SCSI signal nodeling study group (SSM 99-329r1
Decenber 01, 1999

Rochester, M\, CA

Subj ect: Approved mnutes for the SSM study group on Cctober 28, 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. Q ogic (Dean \Wallace) hosted the neeting

Last approved mnutes: 99-287r1
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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, jonathan.L.Fasig@udc.com
Tari g Abou-Jeyab, Adaptec, tajeyab@orp. adaptec.com
Bill Ham Conpaq, bill_ham@ x. net com com

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

Matt Schumacher, Conpaq, Mtt. Schumacher @onpaq. com
Jeff Wal den, Foxconn, jwal den@ eee.org

Dave Chapman, Anphenol, dave.chapman@i pc. fabri k. com
Ji e Fan, Madi son cable, jfan@ycoel ectronics.com

G eg Vaupotic, Anmphenol, gerg.vaupotic@net. net

Donal d Getty, Unitrode-Tl, donald_getty@i.com

Paul Navarrez, FCl, pnavarrez@ ci connect.com

Amy Barton, Circuit Assenbly, anyb@ircuitassenbly.com

3. Agenda devel opnent

The agenda shown was that used.

4. Approval of previous nmnutes

The m nutes of the August neeting (99-287r0) were approved (ham noved /
Dean \Wal | ace Bi shop seconded) with slight nodifications and Ham wi |l |
post themw th the corrections. This will be docunment 99-287r1

5. Presentation policy

After sone discussion the follow ng policy relating to nmaking
presentations at SSM was devel oped:

It is the policy of the SSM working group that all material presented at
t he SSM wor ki ng group shall be nmade avail abl e el ectronically and posted
on the T10 web site.

Material presented at the neeting should be uploaded to the T10 web site
two weeks prior to the neeting. Alternatively the material may be
electronically supplied to the chair or secretary at the neeting where
the material is presented at the discretion of the chair.

Material should be free fromany statement of confidentiality or

restriction of use and should not contain any pricing or product
schedul i ng i nformation.

6. 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. Since the docunent
did not neet the two week rule it was not voted on at the last plenary.
The docunent is on the web site 99-243r1. pdf.

7. Presentations

7.1 Andrew Bishop / Jie Fan SPICE cable nodeling results)

This presentation is or will be available on the T10 web site.

7.2 Sinmulation study questions (Schumacher)

Matt Schumacher presented a collection of questions intended to help
i ntended to bound the work of the sinulation working group

VWhat degree of accuracy is expected fromsinmulation
Are worst case limts a requirenent of simulation?
If so, will the require transistor |evel / SPICE nodel s?
If so, we will also require input fromcross talk — this
inplies multilevel nodels

On the other hand, is it sufficient to use simulation for
“topol ogy i nprovenent”?
If so, fewcan get along wo nultil evel nodels and SPI CE
Xcvr's

VWhat types of nodels are required to achi eve worst case accuracy
Multiline connector nodels will be required
Correl ated xcvr’s (SPI CE?)
VWhat el se?

Can the average conpany / engi neer obtain the required nodel s?
Mul tilevel nodels will be difficult
SPI CE transcei vers may be unobt ai nabl e

Verification?
Optim zati on?

This presentation further underscored the need to devel op a
conprehensive set of definitions as a core starting point.

7.3 Docunent franmework (Barnes)

Larry Barnes, editor of the SSM docunent, reviewed the present state and
organi zation of the docunent. Following is the result of this

di scussion cast in the formof a table of contents with owners assigned.
The nunbering may not be accurate in the |ist bel ow

1 Scope and Purpose (Larry Barnes)
1.1 Scope
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. 2 Purpose

Ref erences (Jonat han Fasi g)
.1 Tools (TBD)

Definitions, Acronynms, Keywords, and Conventions group
Overview (Bill Ham

Model s

.1 General Recommendations (Larry Barnes)
. 1.1 Supporting Docunentation

2 Cabl es

2.2 Cable nmedia (bulk cable) (Jie Fan)
2.3 Transition regi on (Bob Gannon?)

3 Connectors (Martin Q)

3.1 Cabl e Connectors

3.2 Non-Cabl e Connectors

3.2.1 RA& transmission line matrix

4 PCB's (Matt S. / Tariq A)

4.1 Traces

4.1.1 Mcrostrip

4.1.2 Stripline

4.1.3 Broad Coupled Stripline

4.1.4 O fset Broad Coupled Stripline
4.2 Discontinuities

4.2.1 Vias

4.2.2 Pads

5 Term nators (Paul Aloisi / Don Getty)
.6 Transceivers (Dean Wl l ace)

7 Chip packages (Dean Wall ace)

St andard Model Constructions

.1 Host bus adapter / target board nodel (Tariq / Matt S.)
.2 Point to point / multidrop (TBD)

.3 Cabl e assenblies (TBD)

.2 System Model (TBD)

.4 Backpl ane (Larry Barnes)

Measurenent and Val i dation
.2 Physical nmeasurenent points (Geg V.)
.1 Access to Measurenent Points
. 3 Behavi or al
.4 Circuit

Simul ation integration strategy (Dean \Wall ace)
.1 System confi gurations

.2 Data patterns

.3 Data rate

Section owners are to create basic material and submt to Larry Barnes
by Novenber 19, 1999.



7.4 Model database strategy (Wall ace)

Dean proposed a specific summary of the present plans for the web based
dat abase:

Web Site for models

e List of companies with existing models.

» What type of models are they. Connector
media, transceiver etc.

 Description / intended use

 Path to the model, is an ndarequired for the
model.

» What type of model, SPICE, IBIS, HDL.
» Revision history on site.

7.5 IBI'S issues (\Vall ace)

Dean reported that new t houghts concerning IBI'S and other tools may be
in order. Following is his presentation

Si mul ati on Tool s

1) Choices are primarily SPICE, IBIS, or sone type of HDL such as VHDL-
ANVB

2) ldealized digital nodels are not suitable for Sl sinulations.

3) Analog sinulators generally support SPICE nodels and SPI CE netli st
formats.

4) Sl sinmulators support IBIS.

5) M xed node simul ators support VHDL- AMS

6) SPICE
-Has sone serious drawbacks for Sl simulations, the sinulations run very
slow due to the nodeling of transistors in full detail

-Many simul ators | ack support for coupled transm ssion lines or |ossy
li nes.



-Accuracy can be questionable for SI due to the interaction between
time-step algorithnms and delay characteristics of transm ssion |ines.
M ght have to trade off accuracy for reasonable run tine.

6) 1BI'S

- Formal standard IBIS 3.2 standard is currently in balloting.

- Driven by SI design.

- No IPis included with the nodels.

- |IBIS describes 1/O pin characteristics using tables of I/V and V/T
dat a.

- Tabl e based nodels sinmulate much faster (sonetinmes up to 100 tines
faster than SPICE).

- |IBIS nodels can be as accurate as SPICE nodels if care is taken in
nmeasur enent and nodel validation.

7) VHDL- AVB

- New standard | EEE 1076. 1.
- Equation based nodel .
- Mxed anal og and digital

The main missing itemon the IBI S agenda was the multil evel properties.
Larry Barnes has initiated the work with the IBIS conmittee on a
multilevel output / ISl conpensation capability for IBIS. It appears
likely that an IBI'S scheme to deal with theses issues will be
forthcoming thru the IBIS commttee at some point in the future.

Taken together, it appears that IBIS may be the vehicle to use for parts
of the systemwhere SPICE is not available or is unsuitable for one
reason or another.

Dean noted that part of the resistance to using IBI'S has been that it
t akes some work to nake the nodels good. This is the case with any tool
and I BI' S may have been getting an unfair negative inage in the SSM

group.

7.6 Scranmbling (Wallace)

Dean noted that scranbling really is a subset of the data pattern issues
and that this will not be further discussed

8. Matrix devel opnment 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.

8.1 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 IBIS 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.

8.2 Bus segnent term nation: owner, Paul Aloisi / Don Getty

Interface is at package pins

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

Single Iine only

8.3 Transceiver board: owners, Tariq Abou-Jeyab and Matt Schunacher

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

Further detail was provided by Matt in this area as transcri bed bel ow

Li sted are sone key datapoints to consider for HSPICE sinmulation of a
sinmple LVD SCSI PCB. Initial sinulations will be used to optim ze PCB
routi ng topol ogies. Sinulating worst case scenarios will be discussed
in a later docunent, as it will require SPICE nodel correlation, process
corners, multiline SPICE nodels for cross talk etc.

Request SPI CE nodel s:

check for a driver and a receiver nodel

Ask for single line nodels and multiline nodels of connectors.
Multiline nodels may take much longer to arrive if you can get them at
all. If single line nodels are used, signal integrity investigation
wi Il not include crosstalk.

Are nodel s for unmated connectors necessary?

Requi red nodel s must work for various edge rates (slow, typ, fast)

Keep the nodels in a centralized/ secure location. Vendors usually
di stribute them under NDA

Sonme correlation of the nodels is reconmended (conpare sinulation
and | ab dat a)

Request nodels well in advance of need

otain transmi ssion |ine geonetries fromPCB data / design requirenents

These paraneters are required: trace w dth, copper weight of trace
and pl anes, dielectric constants, dielectric spacing within the



differential pair, dielectric spacing to the planes and trace |engths of
the nets to be sinul ated.

Cenerate RLGC matrices for transm ssion |ine segnents(cline):
Using a field solver, obtain the RLGC matrices for the
transm ssion |line geonetries.
/conpare the field solver inpedance with the TDR neasurenent of
t he coupon.
Not e: the coupon will provide a controlled environment with
m ni mal di scontinuities for accurate trace characterization.
Draft a trace topology fromthe known trace segnents and conponents:
Draft the transm ssion |ine topol ogy
the drawi ng below is an exanple of a sinple transceiver board in
host bus adapter
Build a spice netlist for the trace topol ogy:
Do not forget the process variations.
Sinul ate and revi ew dat a:
Time domain sinulation is sufficient for optim zing topol ogi es.

W's are SPICE el enent nunbers. All other nunbers are node | ocations.

V2 3/4 5/6 718 9/1

HH Lwi | [ w3 J4[ W5 ]|XCVR

INTERNAL
CONNECTOR
W2 W4
11/12 15/16
EXTERNAL [— TERM
CONNECTOR
HALF
13/14

Figure 1 - Architecture of a transceiver board nodel (no unused
connect ors)

8.4 Mated connectors: owner, Martin Qgbuokiri



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

8.5 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 nmultiline

8.6 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

8.7 Backpl ane: owner, Larry Barnes

Interfaces: connectors nounted on the backplane, directly nounted
conponent s,

Model types: SPICE

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

Single line, multiline

9. SFF backpl ane

This itemw || be dropped from future agendas.

10. Sinmulation 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 but reaffirned as needed for the docunent



12. Data patterns

Not di scussed but reaffirned as needed for the docunent

13. Data rate

Not di scussed, but reaffirnmed as needed for the docunent

14. Definitions:

The followi ng terns were suggested as candidates for definition in the
docunent :

SPICE, IBIS, nodel, validation, cable assenbly, transition region
verification, accuracy, HDL, VHDL, ASM ASCM Veriloq, PCB, backpl ane,
mcrostrip, stripline, via, discontinuity, cline, |ossy, |ossless,
uniform attenuation, gain, differential, planar, skin effect,
dielectric constant, dielectric loss, |oss tangent, conductivity,
resistivity, convergence, phase velocity, group velocity, group del ay,
phase delay, nmultiline, single line, SLM MM single ended, bal anced,
unbal anced, node, elenment, RLGC, netlist, adm ttance, transmittance,
coupling(K), matrix, S paraneters, scattering matrix, ABCD, Y
paranmeters, two-port paranmeters, and others to be suggested | ater

15. Tool s:

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

16. Next neetings

Dec 01, 1999 Rochester, MN

Future requested neetings:

Jan 31, 2000 Huntington Beach, CA (Qogic) 1PMto 8PM
Mar 01, 2000 Manchester, NH (Hitachi)

17. Action |tens:

17.1 Action itenms from previ ous neetings

Status as of the Cctober 28, 1999 neeting i s shown.

Martin O to supply an RG transmission line matrix (circuit type of
specification) for VHDCl, SCA-2,and HD68 connectors.



Status: carried over, nodels now exist but not delivered, HD connectors
still needed

Dean to provide a target board nodel
Status: transferred to transceiver board effort - done

Larry Barnes to create a docunent framework.
Status: done

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

Hamto post the draft mnutes of the Septenmber 30 neeting after review
by Dean
Status: done

JimBroomall to provide electronic copy of his presentation on conmponent
nodel i ng net hods.
Status: done docunent nunber 99-289r0

Larry Barnes to propose a nultilevel output capability for IBIS to allow
for 1Sl conpensation.
Stat us: ongoi ng

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

17.2 New action itens from present neeting

Jonat han Fasig to draft a proposal for nodel requirenents for passive
i nt erconnects.
Status: new

Al matrix element (docunment section) owners to provide draft input for
the respective sections to Larry Barnes by Novenber 19, 1999. (Provide
input in Wrd 6/7 format) send to larry. barnes@sil.com

Status: new

Dean Wl |l ace to contact Bob Gannon to determ ne how he w shes to proceed
with the cable assenbly transition region.
Status: new

Hamto post the draft mnutes of the October 28 neeting after review by
Dean
Status: new



