SCSI passive interconnect performance working group (SPIP) 00-217r0

April 11, 2000
Ml pitas, CA

Subject: Draft mnutes for the SCSI passive interconnect performance

wor ki ng group, SPIP, in Mlpitas, CA on April 11, 2000

Dave Chaprman of Anmphenol |led the neeting in the absence of Zane Daggett
of Hitachi, chair. Bill Ham of Conpaq, secretary, took these m nutes.

There was a good attendance from a broad spectrum of the industry.
Tari g Abou-Jeyab of Adaptec hosted the neeting.

Previ ous approved m nutes: 00-163r1l
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1. Introduction

Dave Chaprman opened the neeting, conducted the introductions, and
revi ewed the neeting purpose.

2. Attendance

The follow ng fol ks were present:
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9. Project proposal for SPIP - all..... ... ... . . . . . . . . ..
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Nane Company E- Mai |

Tari g Abou-Jeyab Adaptec t aj eyab@or p. adapt ec. com
Paul Al oi si TI Paul _Al oi si @' .com
Bill Anderson Fuj i kur a william@ujikura.com
Larry Barnes LSI larry. barnes@sil.com
Uresh Chandra Seagat e

unmesh_chandr a@ot es. seagat e. com
Dave Chapman Amphenol dave. chapman@i pc. f abri k. com
Jason Chou Foxconn j asonc@ oxconn. com
Ji e Fan Madi son Cabl e j fan@madi soncabl e. com
Bill Gntz Seus, |Inc. wegi nt z@ x. net com com
Bill Ham Conpagq bill _ham@ x. net com com
Lee Hearn Adapt ec | ee_hear n@or p. adapt ec. com
Thom Kr eusel HP t hom kr eusel @p. com

Davi d MacQuown Adapt ec
davi d_macquown@or p. adapt ec. com

Har vey Newnman I nfi neon Technol ogi es har vey. newnman@ nf i neon. com
Martin Ogbuokiri Ml ex nogbuoki ri @rol ex. com

Mari o Sahagun JPM nmsahagun@ pnpant er a. com nx
Greg Vaupotic Amphenol Spectra-Strip greg.vaupotic@net. net

3. Agenda devel opnent

The agenda shown was that used (noved by Ham/ seconded by Abou-Jeyab)

4. Approval of previous nnutes

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

The nmet hodol ogy for mnutes 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

Docurent editors: Zane Daggett, editor in chief, Bill Ham assistant
editor, Greg Vaupotic, assistant editor, others welconme (but work is
expect ed)

7. Review of industry activities

Bill Ham created a docunent for the T10 committee that sunmarizes al

the presently active testing and nodeling activities underway in the
i ndustry. This is docunent 00-178r0. It takes 12 pages just to list
the table of contents for these activities.

8. Presentations

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

Deferred to June due to equi pnent schedul es.

8.2 SCSlI passive interconnect as an N-port construction - al

It was previously agreed that the SCSI cable assenbly will be considered
as an N -port elenent where every connector constitutes the approxi mate
| ocation of the ports. Since SCSI is a parallel bus every connector
contains a multiplicity of somewhat independent ports (one for every
differential signal).

For purposes of the SPIP work a | ower case “N’', n, refers to the nunber
of the specific signal in a connector. An upper case “N”, N refers to
t he nunber of a specific connector. Thus a SCSI passive interconnect is
characterized by N connectors and n signals. N is used instead of N
so that when referring to connectors or ports verbally there will be
distinction. Typically n ranges from1l to 27 for SCSI applications. N
is determ ned by the structure of the interconnect and ranges from2 to
18 (16 devices + 2 terminators) in nost cases.

Therefore, a SCSI passive interconnect many contain up to 18 x 27 = 486
ports. Each N th port can be represented by a matrix of n ports. The
structure of the matrix will be based on the names of the signals.

Each port is characterized by (1) the signal |aunched into the port and
the signal reflected back fromthe | aunched signal (2) the signa
transferred to the port fromother ports in the cable assenbly.

The signals delivered out of every port when the nost degraded all owed
signal is launched fromevery other port (one at a tine), when the nost
aggressi ve noi se sources are present on all other ports that can couple
into the port under test, and when the resonant conditions are within
accept abl e bounds shall neet at |east the mninumrequirenments for a
recei ved si gnal



8.3 Local nei ghborhood concepts

For signals, the basic idea is to not test for interactions that are
insignificant to the port under test. For exanple in a flat cable
signals renoved fromthe signal under test by at least 5 signal pairs do
not significantly couple into the signal under test and do not need to
be considered. The level of interaction deened to be significant is
left to be defined.

For physical constructions the di nensional precision wthin which the
construction shall be considered identical is 1/10 of the rise |length of
the fastest signal to be used in the interconnect. This is
approximately 1 inch for 1ns rise time signals in shielded tw sted pair
media. In other words, two connectors placed 0.5 inch apart may be
treated identically regardl ess of which is actually tested. Simlarly,
t he pl acenent of connectors on nomnally identical flat ribbon cables
shal |l be considered identical if they are within 1 inch of being at the
same position.

8.4 Interoperability points

Interoperability points are physical points in the system where

separ abl e connectors exist and where it is required that the conponents
on either side of the connector may be supplied fromdifferent conpliant
vendors. Following is a list where interoperability mght be expected
in a SCSI segnent. A “Y” follow ng the position designation nmeans that
this will be considered an interoperability point for SPIP purposes.
Simlarly, a “N followi ng the position designation nmeans that the point
wi Il NOT be considered an interoperability point for SPIP purposes.

Di sk drive connector mounted directly on the disk drive (Y)

HBA connector external connector (Y)
HBA internal SCSI connector to internal cables (Y)
HBA internal SCSI connector to the nother board (N)

Mot her board connect or where the nother board contains the HBA on board

(v)

Backpl ane connectors:

Any connector that directly accepts a disk drive or other SCS
device (Y)

Any connector that directly connects to an external cable assenbly
t hrough an expander on the backpl ane (Y)

Any connector on an external cable assenbly that connects to an externa
connector of an HBA (Y)

Any connector on an external cable assenbly that connects to an externa
connector of a disk drive array contai ning an expander imediately
behi nd the external connector (Y)



Any connector on an internal cable that directly connects to a disk
drive or other SCSI device. (Y)

Question: should the external connector to a disk drive array that does
not contain an expander be considered an interoperability point? The
group agreed that this should NOT be an interoperability point until
proven otherwi se in the SSM group. (N)

The external connector to a box that has external cable assenbly
attached and an internal cable assenbly attached internally to the sane
connector. (N)

Note: this means that one may NOT have a cable to cabl e connection at
the bul khead if interoperability is required.

Question: shoul d separable connectors that belong to term nators be
considered interoperability points? The group agreed that these
connectors should be included in the interoperability suite.(Y)

8.5 Approach to concatenated constructions

The group identified two basic situations:

In the first situation the SCSI passive interconnect performance is
consi dered under the conditions where the bus segnment i nterconnect
consists of a single nedia type and construction. For exanple, in this
situation, two cable assenblies connected together in series would not
have an interoperability point at the point of conmmpn connection
Simlarly, a backplane connected directly to a round shiel ded cabl e
woul d NOT have an interoperability point at the backpl ane connector.

VWhile this situation is relatively easy to construct performance

requi renents around, it |eaves several inportant constructions w thout
clear definition

Thus the second situation:

Four exanpl es are described where interoperability is probably expected
in common constructions:

where a short cable assenbly is used between the HBA and the bul khead
in a PCIlike packagi ng

where a short cable assenbly is used between the disk drive and the
backpl ane

where an HBA is used between the external bul khead and both interna
and external cabl es

where an external cable is attached directly to a backpl ane

Each of these cases has the property that the perfornmance at the
connector is significantly affected by the details of the passive



i nterconnect on BOTH sides of the connector. This conplicates
speci fyi ng uni que perfornmance requirenents the connector because of
i nteractions on both sides.

Because these are inportant practical applications, sone approach is
needed in the SPIP work. This subject is left for further consideration
by the nodeling group and in future SPIP efforts. Pending definition of
a viable strategy for these situation 2 cases work in SPIP will be
focused on the situation 1 cases.

9. Project proposal for SPIP - al

The testing approach defined in SPIP will be directed mainly at design
defects rather than manufacturing defects. This elimnates the inplicit
requi renents of defining high volunme production test techniques.
However, high vol une production test techniques nmay be derived fromthe
SPI P specifications if needed.

Specifically the following will be included in the project proposal
Wor st case configurations...l oadi ng, spacing (regular or not, val ues)
Definition of interoperability points

Rul es for concatenation

List of things in the goals section bel ow

Action Item Bill Hamto create a project proposal for consideration at
the next T10 neeti ng.

10. SPIP docunentation - 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 Hamand Greg Vaupotic are assistant editors.

The docunent will follow the same general format as 99-219rx. Extensive
coordi nation with the SSM group is expected.

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

10.1 Topics for consideration for the passive interconnect test
docunent

The material in this section was reviewed fromthe | ast neeting as
possi bl e candi dates for consideration for the SPI PR docunent.

10. 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 / conmb out / l|acing regions /
Vi as)

10.1. 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 stubs

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 from every connector in
t he interconnect.

10.1.3 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?

10.1.4 Test types

The following tests are presently viewed as the candidate |i st



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.

There is sone support for including additional swept frequency tests
(possibly as level 1 tests) but these have not been defined. The issue
of how to construct valid time domain signals from frequency domain
measurenents is part of this discussion. Also the of the choice of
interoperability points significantly interacts with the test results
and needs to be consi dered.

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 time - within the pair

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

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

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
Resonance effects

10.1.5 Instrunmentation / neasurenent nethods:

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.

10. 1. 6 Acceptabl e performance val ues

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

10.2 Definitions for the docunent - Barnes

11. 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 follow 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)

12. 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 creating a summary table for all tests defined above and to
start the 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

13. Next neetings

Approved schedul e:
June 12-13, 2000 9AMto 5PM 6/12 9AMto 12: O0OPM 6/13, Lisle, IL (Ml ex)

Request ed schedul e:



August 14-15, 2000 9AMto 5 PM 8/14 9AMto 12PM 8/ 14, Col orado Spgs (LSl
Logi c)

Cct ober 11-12, 2000 9AMto 5PM 10/11 9AMto 12: 00PM 10/ 12, Santa Cruz,
CA (Seagate)

14. Action |tens:

14.1 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 now expected before June neeting
due to lead tine issues for the network anal yzer from HP

Zane to provide data fromthe HP slab nmethod for dielectric constant
frequency vari ations
Status: carried over (again, Greg not able to do these nmeasurenents)

Bill Homto post the mnutes to the T10 web site
Status: done 00-163r0

Zane to get a docunent nunber for the SPIPTR docunent
Status: done 00-160r0

Larry B to propose a specific syntax for a general cable assenbly.
Status: done but not posted

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

14.2 New actions fromthis neeting

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

Bill Homto create a project proposal for consideration at the next T10
nmeeti ng.
Status: new

Larry Barnes to |l ook at |ist of proposed tests and suggests revisions /
additions to incorporate possible frequency domain tests and design
val idation tests and production tests.

Status: new



