SCSI passive interconnect performance working group (SPIP) 00-163r1
April 11, 2000
Ml pitas, CA

Subj ect: Approved mnutes for the SCSI passive interconnect performance
wor ki ng group, SPIP, in Manchester, NH on February 29, 2000

Zane Daggett of Hitachi, chair, led the neeting. Dave Chapman of
Amphenol is the vice chair, Bill Ham of Conpaq, secretary, took these
m nutes. There was a good attendance from a broad spectrum of the

i ndustry. Zane Daggett of Hitachi hosted the neeting.

Previ ous approved m nutes: 00-145r1
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1. Introduction

Zane opened the neeting, conducted the introductions, and reviewed the
nmeeti ng purpose.

2. Attendance

The follow ng fol ks were present:

Nane Company E- Mai |

Dave Chapman Amphenol dave. chapman@i pc. f abri k. com
Jeff Rosa Amphenol jeff.rosa@ipc. fabrik.com
Bill Ham Conpaq bi Il _ham@ x. net com com

Paul Al oi si TI Paul _Al oi si @l .com



Zane Daggett Hi tachi zdaggett @cm hitachi.com

Martin Ogbuokiri Mol ex nogbuoki ri @rol ex. com
Larry Barnes LSI larry. barnes@sil.com

Bob Gannon JPM rgannon@ pnto. com

Ken Pl ourde Tenp- Fl ex kpl our de@ enpf | ex. com
Davi d MacQuown Adapt ec davi d_macquown@or p. adapt ec. com
Jason Chou Foxconn j asonc@ oxconn. com

3. Agenda devel opnent

The agenda shown was that used.

4. Approval of previous nmnutes

Bill Ham noved and Paul Al oisi seconded that the draft mnutes fromthe
previ ous neeting be approved as nodified. Mtion passed unani nously.

The net hodol ogy for m nutes uses the draft/approved mnutes schenme wth
posting to the t10 web site of the mnutes as the vehicle for
publication. Postings are announced to the SCSI reflector after the
posting is verified to be on the web site.

Mnutes will be in .pdf format.

5. Review of action itens

Action itens were reviewed and the status is |isted belowin the action
itens section.

6. Admi nistrative structure:

The present administrative structure is:
Chair: Zane Daggett, Hitachi

Vi ce Chair: Dave Chapnan, Anphenol
Secretary: Bill Ham Conpaq

7. Review of industry activities

Bill Hamnoted that an effort simlar to the SCSI nodeling effort is
being started for FC. He also reiterated the inportance of the
nodel i ng work to SCSI now and especially in the future.

8. Presentations



8.1 Frequency dependence of dielectric constant test nethodol ogy -
Bar nes

Deferred to April.

9. SPI P docunmentation - Daggett

This working group will proceed to develop an internal comittee
docunent Titled: SCSI passive interconnect performance requirenents
whose schedul e is independent from SPI-x standards schedul e. Zane
Daggett is editor, Bill Hamis assistant editor. The document wll

foll ow the same general format as 99-219rx. Extensive coordination with
the SSM group i s expected.

An wor ki ng outline should be conpleted in the next neeting.

Action item Zane to get a docunent nunber for the SPIPR docunent

9.1 Topics for consideration for SPI-4 passive interconnect

The in this section were reviewed fromthe [ast neeting as possible
candi dates for consideration for the SPI PR docunent.

9.1.1 Conponents of passive interconnect

The followi ng constitute the basic building bl ocks of passive
i nt erconnect :

medi a (wire and backpl ane)

connect ors

transition regions (connector termnation / conb out / l|acing regions /
Vi as)

9.1.2 Construction

The foll owi ng physical constructions are part of SPIP

Point to point:
two connector shiel ded
two connector unshi el ded

Mul tidrop
mul ti connector shielded (e.g. Y cables)
mul ti connector unshiel ded
mul ti connector backpl anes

St ubs:
backpl ane st ubs
unshi el ded cabl e st ubs
shi el ded cabl e st ubs



Overall length and specific placenent and properties of stubs are
essential parts of the description of the construction. Note that the
l ength and position may not be neasured in inches but rather in
nanoseconds.

In general the passive interconnects for SCSI are conplex nultiport
circuits whose performance nust be considered fromevery connector in
the interconnect.

9.1.3 Specific technical concentration areas

Non uni form nedia issues (e.g. twisted flat)
Connect or performance specifications
Connector variations

Assenbly construction variations

EMC - reference SFF-8410 for CMPT and EMR for emi ssions - applies to
shi el ded versions only

Susceptibility issue for backpl anes?

9.1.4 Test types

The following tests are presently view as the candidate |ist

Local inpedance

Ext ended di st ance i npedance

Capaci tance (SE, DF)

Frequency dependence of dielectric constant

Propagation tinme - within the pair

Propagation tinme skew - pair to pair

+ signal to - signal balance - within the pair (bal ance degradati on)
Attenuation - within the pair

Attenuation skew - pair to pair

Eye di agrans (signal degradation)

Ri se tine degradation

Common node (treat each pair as a single conductor) inpedance
Common node capacitance

Common node noi se

Near end crosstalk

Far end crosstalk

Attenuation to cross talk ratio (ACR)

EMC (CMPT, EMR) shiel ded versions only

The Level 1 and Level 2 approach described in SFF-8410 will be used.

Level 1 is required for performance and has specific acceptable limts
defined. Level 2 is diagnostic and has no specific limts defined.

The followi ng represents the present thinking on the tests required for
level 1 and level 2.

Level 1



Local inpedance

Ext ended di st ance i npedance

Propagation tinme - within the pair

A. C. bal ance degradation within the pair (+ signal to - signa
bal ance /common node)

A. C. signal degradation - all pairs to clock (Full signa
characterization - e.g. Eye diagrans)

D.C. | eakage to ground [inpacts receiver bias / d.c. offset]
end to end resistance skewwithin the pair

Near end crosstalk

EMC (CMPT, EMR) shiel ded versions only

Level 2

Si gnal degradation within the pair (Full signal characterization -
e.g. Eye diagrans

Ri se tine degradation

Frequency dependence of dielectric constant

Far end crosstalk

Attenuation to cross talk ratio (ACR)

Attenuation - within the pair

Attenuation skew - pair to pair

Capaci tance (SE, DF)

Propagation tinme skew - pair to pair

Probl em areas needing future attention - not classified yet:

Common node i npedance
Common node capacitance
Common node noi se

9.1.5 Instrunentation / nmeasurenent mnethods:
Bal uns

Eye diagram/ signal degradation testing (including cross talk noise)
Filtering schenmes for eye pattern generation

These topics are in addition to other issues already identified for
nmedi a.

9.1.6 Acceptable performance val ues

Al level 1 tests will have specific acceptabl e val ues assi gned.



10. Goals for SPIP

The following is a list of goals for SPIP generated:

Focused on the cabl e assenbl y/ backpl ane as a fini shed conponent
including all connectors and transition regions.

May be either internal or external

Define how to specify the output signal froma cable assenbly in
light of the possible use of adaptive filtering (called equalization
by sone) in receivers.

Allow for the followi ng schemes that are presently being considered
for SPI-4: transmtter conpensation, adaptive filtering, conpensation
of skew

Defi ne how to specify cable assenbly construction in ternms of
performance rather than only in mechanical ternms. For exanple,
connector to connector spacing in terns of propagation tine rather
than length, transition regions in terns of cross talk contribution
rat her than physical extent, discontinuities in inpedance due to
connectors rather than nothing, etc.

Preserve the present testing nethodol ogies for nedia if possible.

For exanple, the attenuation test can be generalized to two port
anplitude transfer function (which will include resonance caused by
connectors etc). The cross talk test can be generalized by using
repeat ed pul ses and varying the rep rate while observing the response
of on the victimline.

Recogni ze that the effects of data pattern and pl acenent of cable
assenbly features may produce conplex interference patterns and
recommend how to mnimze the inpact of these features on the
del i vered signal

Use the sane test specification nmethodol ogy as used for SPI-3 cable
nedi a.

Add common node requirenments to the cable assenbly tests (both
shi el ded and unshi el ded)

11. Architectural definitions

This refers to issues |ike defining the test points, nonenclature, and
the like. It was decided to use the sanme conventions commonly used for
nodel i ng and transmission lines if possible. Larry B to propose a
specific syntax for the next neeting.

Al measurenments will be through a mated connector. This nmeans that the
test fixturing specification will be critical since part of the tested
interconnect will remain with the test environnent and part will be
removable with the I UT.



Zane is create a sunmary table for all tests defined above and to start
t he docunent.

It was agreed that a special filtering function is needed for some tests
to account for the filtering that may occur in the receivers. See 00-
149r0 for nore detail

12. Next neetings

Approved schedul e:
April 11, 2000 9AMto 5PM M pitas, CA (Adaptec)

Request ed schedul e:

June 12-13, 2000 9AMto 5PM 6/12 9AMto 12: O0PM 6/13, Lisle, IL (Ml ex)
August 14-15, 2000 9AMto 5 PM 8/14 9AMto 12PM 8/ 14, Col orado Spgs (LSl
| ogi c)

13. Action Itens:

13.1 AOd action itens from previ ous neetings

Larry Barnes to acquire data fromthe polished coax probe nethod for
dielectric constant frequency variations.
Status: cable now in hand, test results expected before 04/11

Zane (and possibly Greg V.) to provide data fromthe HP slab nethod for
dielectric constant frequency variations
Status: carried over

Bill Homto post the mnutes to the T10 web site
Status: done 00-145r0

13.2 New actions fromthis neeting

Bill Homto post the mnutes to the T10 web site
Status: new

Zane to get a docunent nunber for the SPI PR docunent
Status: new

Larry B to propose a specific syntax for a general cable assenbly.
Status: new

Zane is create a sunmary table for all tests defined above and to start
t he docunent.
Status: new



