SCSl signal nodeling study group (SSM 00-164r0
March 01, 2000
Manchester, NH

Subject: Draft mnutes for the SSM working group on March 01, 2000

This was the next neeting to address the general subject of nodeling for
parallel SCSI. Paul Aloisi of TlI led the neeting in the absence of Dean
Wal lace. Bill Ham of Conpaq took these m nutes. There was a good
attendance froma broad spectrum of the industry. Hitachi (Zane
Daggett) hosted the neeting.

Last approved m nutes: 00-146r1
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2. Introductions



Paul opened the neeting and conducted the introductions and reviewed the
nmeeti ng purpose. He thanked Zane Daggett of Hi tachi for hosting the
neeti ng.

3. Attendance

The follow ng fol ks were present:

4. Attendance

The follow ng fol ks were present:

Nane Conpany E- Mai |

Dave Chapnan Anphenol dave. chapman@i pc. f abri k. com
Jeff Rosa Anphenol jeff.rosa@ipc. fabrik.com
Bill Ham Conpagq bill _ham@ x. net com com
Paul Al oi si TI Paul _Al oi si @'l .com

Zane Daggett Hi t achi zdaggett @cm hitachi.com
Martin Ogbuokiri Mol ex nogbuoki ri @mol ex. com
Larry Barnes LSl larry. barnes@sil.com

Bob Gannon JPM rgannon@ pnto. com

Davi d MacQuown Adapt ec davi d_macquown@or p. adapt ec. com
Jason Chou Foxconn j asonc@ oxconn. com

5. Agenda devel opnent

The agenda shown was that used.

6. Approval of previous m nutes

The m nutes of the |ast neeting were reviewed and m nor changes were
made. Bill Ham noved and Paul Al oisi seconded that these revised

m nutes be approved. Motion passed unani nously. This docurment will be
posted as docunent 00-146r 1.

7. Action itemreview

The action itens were reviewed with the status indicated in the action
item section of the m nutes.

8. Presentation Policy

This itemis included for easy reference and will be retained in future
m nut es.



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

Mat eri al 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.

Mat erial should be free fromany statenent of confidentiality or
restriction of use and should not contain any pricing or product
schedul i ng i nformation.

9. Document review - Barnes

No specific output since last neeting. Larry has now acquired his very
own not ebook conputer which will be available in future neetings for
real tinme editing.

Some framework editing will be done in the later agenda itemrelating to
the framework for the docunent.

It was suggested that the next nmeeting be used mainly for editing the
docunent .

10. Presentations

10.1 Term nator nodel - Paul Al oisi

Paul presented details of nodels for single ended and LVD terninators.
The Y LVD and the Y multinode IBIS nodels are available in the Cadence
suite now. Mentor graphics will soon have these IBIS nbdels also. The
spi ce nodel s are available fromDon Getty. The single ended spice nodel
is available fromDon Getty. No support for stacked resistor designs is
offered by TI. Paul noted that the switches used for disconnecting the
term nators may have severe effects on the frequency response.

Material was subnitted to Larry Barnes for inclusion in the docunent.

10.2 Transition region nodel plan - Gannon

Bob presented the first thoughts on the transition region nodeling.
Following is the bulk of his presentation.

JPM plans to nmove forward- Based on input from Manchester neeting,

select first case for transition region nmodel. Use hi gh power nicroscope
and produce analysis of region crossection. Select Ansoft tool and
nodel in 3D and use cascaded nodel technique to conpare both approaches
and present to SSMcommittee at a date TBD. Current JPMtools acquired
since Rochester neeting are Ansoft Maxwel|l 2D and 3D nodel er

M crosi mm Cadence PSPI CE



Thoughts on transition region variables: How do we define the transition
regi on and what are the paraneters that define the transition region?
The region runs fromthe point of cutting the bulk cable to the point of
bei ng | oaded on the connector. The shielding is different in transition
regi on than on cable. Wat is fanout extent?

SCS|I Cabl es- Internal and External, round shiel ded, round unshi el ded,
flat cable, twist and flat are all different.

Connectors- 25 position std SCSI, 34 position std SCSI, 25 & 34 position
.8 mm Internal IDC, Straddl enpunt, 0.8 nm O fset 0.8nmm each have
di fferent physical paraneters

I DC- Insulation pierce, defornmation of plastic, stress on contacts,
flaking of tin, change in conductivity may affect the performance

Paddl ecard attach- Refl ow of solder, wire to sol der pad attach,
different sol der characteristics

Crinmp and poke- Crinp tools/applicators, plating thickness of contacts,
applicator geonetry, points of contact to wire, pull force versus
resistivity

Model Opti ons:

Ansoft Maxwel | 2D and 3D Model er

Paci fic Numeri x/ Ansoft

HP ADS

| FS Connect/Interaction Products

Cascaded Model s

Concerns- Frequency characteristics of dielectrics, accuracy of |unped
paraneter nodels, Changes in |lunped paraneters with respect to
frequency. This has to be a distributed nodel for all cases except
possibly IDCto flat.

O her Resources- Qutside consultants, Pre-existing work

Action ltens- Produce natrix of transition regions and i ssues with each
Movi ng Forward- What should be tinmetable, Action itens for next neeting

10.3 Positioning of SSMin the industry - Ham

Bill noted that there is probably going to be a sinmlar group starting
in FCthat is follow ng the paradi gm bei ng devel oped here. Ron Ml er
of Brocade is presently the facilitator for this new effort and a

proj ect proposal is being prepared.

11. WMatrix devel opnent for SSM



The followi 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 segnment. Several of the
areas were significantly nodified at this neeting. Note that the
nmul ti drop areas have not yet been identified.

This section contains sone repeated information fromthe |last mnutes as
it continues to be relevant and current.

11.1 Transceiver chips: owner, Dean Wl l ace

No new content info this neeting.

Interface is at packagi ng pins

Model types: Spice, IBI'S HDL, table spice — details TBD

Data patterns: TBD

I SI conpensation: required but not presently believed conpatible with
IBI'S capability — this nmeans 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.

Action Item Dean to enmil fol ks who have open action items relating to
transcei vers.

11.2 Bus segnent ternination: owner, Paul Aloisi / Don Getty

No new content informtion.

Interface is at package pins

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

Single line only

11.3 Transcei ver board: owners, Tariqg Abou-Jeyab and Matt Schumacher

No new content information.

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

The present paradigmfor this conponent foll ows:
Li sted are sone key datapoints to consider for HSPICE sinulation of a

sinmple LVD SCSI PCB. Initial simulations will be used to optimze PCB
routing topol ogies. Sinulating worst case scenarios will be discussed



in a later docunent, as it will require SPICE nodel correlation, process
corners, nmultiline 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 nuch 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 nust work for various edge rates (slow, typ, fast)

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

Sone correlation of the nodels is reconmended (conpare sinulation
and | ab data)

Request nodels well in advance of need

otain transnission |ine geonetries from PCB data / design requirenents
These paraneters are required: trace wi dth, copper weight of trace
and planes, dielectric constants, dielectric spacing within the
differential pair, dielectric spacing to the planes and trace | engths of
the nets to be sinmul ated.
CGenerate RLGC matrices for transm ssion |ine segnents(cline):
Using a field solver, obtain the RLGC matrices for the
transm ssion |ine geonetries.
Conpare the field solver inpedance with the TDR nmeasurenent of the
coupon.
Note: the coupon will provide a controlled environnent 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 data
Time donmain sinulation is sufficient for optim zing topol ogi es.

Ws are SPICE el ement nunbers. All other nunbers are node | ocations.
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Figure 1 - Architecture of a transceiver board nodel (no unused
connect ors)

11.4 Mated connectors: owner, Martin Ogbuokiri

No new content information.

Interface is at transcei ver board and the cable assenbly transition
regi on

Model types: Spice

Connector types: VHDClI, SCA-2, HD68

Mounting style: thru hole, SM,

single line, multiline

Connector nodels are in place at the Ml ex web site and pointers are now
in place on the T10 site.

11.5 Cable assenbly transition region: owners, Bob Gannon, G eg
Vaupoti c

Interfaces are at the connector ternination and the uniform nedia
Model types: Spice sane as connector

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

Single line nulti-line

A start was made in this area — see Bob Gannon presentation above.

11.6 Uniform cable 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

Hi tachi agreed to becone a co-owner of this matrix el ement.



Action item Jie to provide a cable nedia nodel to the web site.

11. 7 Backpl ane: owner, Larry Barnes

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

Model types: SPICE

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

Single line, multiline

| ssue: how to handl e the unmated connectors on the backpl ane. Two sub
i ssues: (1)l ack of existence of unmated connector nodels and (2)
convergence of the sinmulation with dangling open circuits. The latter
can be handl ed by adding a high value resistance to the open circuit to
“fool” the simulator.

Action item Larry Barnes to supply conponent definition and a graphica
representation for the backpl ane (should not contradict the transceiver
board if possi bl e)

12. Sinulation integration strategy

Furt her di scussion pendi ng progress on the conponent |evel sinulation
work. This will be addressed at the next neeting.

13. System confi gurations

Not di scussed but reaffirnmed as needed for the docunent

14. Data patterns

A prelimnary discussion of the issues involving data patterns was hel d.
The follow ng resulted:

Data patterns need to consider the follow ng properties:

e Intersynbol interference effects on single Iines
* Cross talk fromother SCSI |ines

e driver release effects (driven to hi 2)

e Residual jitter (clock like patterns)

 Word patterns as well as individual patterns

+ SSO

e Wirst case digital patterns

e Sinusoidal patterns



A spirited discussion concerning how to deal
(either adaptively or
path or not?

t he i nput signal

t he signal

A nore general
because the inputs can be selected in the nodel.
line to Iine and skew within the sane |ine can be introduced.
|atter was not considered in any detail

with receivers that
not) was hel d.

modi f y

Is this part of

concept of data pattern is possible with sinulation

benefit of nodeling.

15. Data rate

Data transfer
frequency content of the signals.
doubl e transition,
filtering affect the data rate.

rates in SCSI

wi dt h,

For exampl e,

skew from
Thi s

but promi ses to be a significant

are determ ned by nore than the highest

Speci fically,
speci fic protocol
Ther ef ore one nust

single transition,
variant and adaptive
be careful in

simulation to ensure that the rel ati onship between the anal og signals
and the application is understood.

The following table wll

rel ati onshi ps:

be added to the docunent that shows sonme of the

SCSI vari ant R_EQ’ ACK Data Iine Mnimumrise / Maxi mum | aunch
maxi mum maxi mum fall time (ns) anpl i tude
frequency frequency (20-80%
(Mz) (M) _
SCSI -1 SE async - NA | NA NA 5. 25V
SCSI -2 SE 5 MHz 2.5 Mz NA 5. 25V
SPI -1 SE 10 VMHz 5 MHz 5 ns 5. 25v
Utra SE 20 MHz 10 MHz 5 ns 3.7v
Utra2 LVD 40 Mz 20 MHz 1 ns 2.2 V DFpp
Utra 160 40 MHz 40 MHz 1 ns 2.2 V DFpp
LVD
Utra 320 80 MHz 80 MHz 1 ns 2.2 V DFpp
LVD
Utra 640 160 Mz 160 MHz 2?7 2?7
LVD

16. Definitions:

A conprehensive set of definitions has been created in the draft

docunent .
avai |l abl e.

17. Model

The revi sed proposed a specific summary of the present
based dat abase:

dat abase strategy (Wall ace)

e List of conpanies with existing nodels.

e \What type of nodels are they. Connector nedia,

Definitions from | EEE standard dictionary are used if

plans for the web

transcei ver etc.




e Description / intended use

e Path to the nodel, is an nda required for the nodel
e Contact info for nodel support

e \What type of nodel, SPICE, I1BIS, HDL.

e Revision history on site.

Martin noted that he intends to use a no fee |icense rather than an NDA
for access to Mol ex nodels identified by the T10 web site.

Larry called for drafting a generic no fee license for all suppliers of
nodel s. Martin agreed that the SSM group may use their no fee |license
as a starting point.

18. Tool s:

This itemrefers to software tools that nay be useful for SSM

Note that IBISis not a tool but rather is a behavioral specification
for 1/O buffers and other stuff such as terninators and connectors.
IBIS is described separately.

Following is a list of the major tools and the basic rel ationship
bet ween t hem

Si mul ati on tools:

SPI CE- i ke
HSPI CE
Ber kel ey SPI CE
Cont ec SPI CE
PSPI CE

Behavi or al
HDL
VHDL
Veril og

Hyper | ynx
Vi ewl ogi ¢ XTK

H gh frequency structural simulator
Ansof t
HP- ADS (advanced design sinul ator)

Extracti on tools

Maxwel
Maxwel | - 2D
Maxwel | - 3D

Paci fic Numeri x

Model creation tools

Ment or Graphics
Cadence



HP suite

The following figure shows the relationship between the different tool
cl asses:

geometric data

extraction
tools

simulators simulator
tools
model vl 3

creation
tools

experimental data

19. General nethodol ogy

The followi ng figure shows the general methodol ogy expected to be used
for all SSMefforts.
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20. Docurnent franmework (Barnes)

Larry Barnes, editor
is the result of this discussion cast
wi th owners assigned.
bel ow.

Section owners are to create basic materi al

bef ore the next neeting.
SCOPE ((Larry Barnes -
REFERENCES

Approved references
.1 References under devel opnment
Resour ces

.1 Publications (Jonathan Fasig -

100%

.3 Oher online resources -
Tool s (group - 80%

WINDNNNPRP P

Definitions (20%
Acronyns (80%
Synbol s and Abbreviations (100%
Keywor ds (100%
Conventi ons (100%
Overview (Bill Ham -
MODEL S
.1 Ceneral
.1.1 Supporting docunentation
. 1.2 Behavi oral nodel s
.1.3 Circuit Mdels

QU WNPEF

25%)

PO R WWWWWWNNNNNNN R

of the SSM docunent
reviewed the present state and organi zation of the document.

The nunbering may
Note the addition of Dima to the

recomendati ons (Larry Barnes -

SIMULATE

presently posted as 99-204r0,
Fol | owi ng
in the formof a table of contents
not be accurate in the |ist
cabl e assenblies section.

and subnit to Larry Barnes

100%
.2 Online bookstores & publishers -
del eted for |egal

del eted for |egal
reasons

reasons

DEFI NI TI ONS, ACRONYMS, SYMBCLS, KEYWORDS, AND CONVENTI ONS (group)

10%



Cabl es

.1 Cable nedia (bulk cable) (Jie Fan / Zane Daggett - 10%
.2 Transition region (Bob Gannon, G eg Vaupotic - 10%
Connectors (Martin O - 5%

.1 Cabl e connectors

.2 Non-cabl e connectors

.2.1 RLC transm ssion line matrix

Printed circuit boards (Matt S., Tariq A - 30%

Tr aces

.1 Mcrostrip

.2 Stripline

.3 Broad coupl ed stripline

.4 O fset broad coupled stripline

Di scontinuities

.1 Vias

. 2 Pads

Devi ces

1 Ternminators (Paul Aloisi / Don Getty - ?)

2 Transceivers (Dean Wallace - 5%

.3 Packages (Larry Barnes - 5%

STANDARD MODEL CONSTRUCTI ONS

.1 Host bus adapter / target board (Tariq / Matt S. - 70%
.2 Point to point cable assenblies (Dinma Snol yansky - 40%
.3 Multidrop cable assenblies (TBD)

.4 Backpl ane (Larry Barnes - 10%

.5 System nodel (group - 2%

VAL| DATI ON PROCEDURES

Physi cal neasurenent points (G eg Vaupotic - ?)

Access to neasurenent points (Larry Barnes / Martin Q)
.1 devi ce connector

.2 chip to board interface

.3 term nator connector

Instrumentation input nodels (Jason Chou - 5%

.1 scope probe nodel s

.2 network anal yzer nodel s

.3 test port cables

.4 instrunment transfer function

Use of frequency / time domain for validating elements of conponent
els (

5 Distributed vs |unped resonance i ssues

6 Behavi or al

.7 Circuit

SI MULATI ON | NTEGRATI ON STRATEGY (Dean Wal | ace)

1 System configurations

2 Data patterns

3 Data rates

COUORARBRRARRRAROWRONNN
NNNRRRRR

COLOONRPOIRNOXRPROORROONNNNNNOPIPPOPPNIPPOPPINIOPNP PO D
QR WWWWWNNNN P

21. New busi ness

No new busi ness was conduct ed.

22. Next neetings

Schedul ed neeti ngs:
Mar 01, 2000 Manchester, NH (Hitachi) 9AMto 5PM
April 12, 2000 MIpitas, CA (Adaptec) 9AM to 5PM



Request ed neeti ngs:

June 13-14, 2000 1:30PMto 5PM 6/13 9AMto 5:00PM 6/ 14, Lisle, IL

( Mol ex)

August 15-16, 2000 1:30PMto 5 PM 8/ 15 9AMto 5PM 8/ 16, Col orado Spgs
(LSl I ogic)

23. Action Itens:

23.1 Action itenms from previous neetings

Status as of the March 01, 2000 meeting is shown.

Larry Barnes to propose a nultilevel output capability for IBIS to allow
for 1Sl conpensation.

Status: done for nmultilevel, ISl conpensation on hold pending resol ution
of transmitter 1Sl conpensation by SPI-4

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

Status: overcone by events - replaced by new action item bel ow

Action item Dan Smith to provide access information for the Seagate
transcei ver nodels to the web site.
Status: carried over

Action item Tariqg to provide access information for the Adaptec
transcei ver nodels to the web site.
Status: carried over

Action item Larry Barnes to provide access information for the LSI
transcei ver nodels to the web site.

Status: progress nade but internal logistics still needs attention -
carried over

Action item Paul A to provide web site info for the Tl term nator
nodel s.

Status: done but Don CGetty (donald _getty@i.con) is the source - a
pointer to Don will be placed on the web site

Jie to provide a cable nedia nodel to the web site.
Status: carried over

Action item Rollie O Groske to provide a plan to get a nodel for the
transition regions.

Status: transferred to Bob Gannon - plan will be presented at the March
01 neeting

Dean to send emails to all folks with open action itens on Tuesday of
each week (until the action itemis conpleted).

Status: done - action itemwll be retained for all nmeetings if any open
action itens exist.

Hamto post the draft minutes of the February 08 neeting after review by
Dean and the approved mi nutes of the Decenber neeting.



St atus: done

Larry Barnes to supply conponent definition and a graphica
representation for the backpl ane (should not contradict the transceiver
board if possi bl e)

Status: carried over

23.2 New action itens from present neeting

Paul Al oisi to provide Don Getty contact info to J. Lohneyer for the T10
nodel i ng web site.
Status: new

Tariq to provide hotel info for the April neeting in MIpitas ASAP
Status: new

Paul Al oisi to contact Tariq to expedite the April neeting announcenent
Status: new

Paul Al oisi to place nultidrop cable assenblies on the agenda for the
next neeting.
Status: new

Bob Gannon to produce nmatrix of transition regions and issues with each
Status: new

24, Adjourn

The neeting adjourned at 6: 00 PM
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