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Doc. No.: T11.2/00-152v1
Date: April 03, 2000
Project: FCO MJS ad hoc
Ref. Doc.:
Reply to: Dennis Petrich
Schelto Van Doorn
Bill Ham
To: Menber ship of T11.2
From Dennis Petrich, chair MIS working group

Bill Ham Secy MIS wor ki ng group

Subj ect : Approved m nutes of T11.2 FCO MJS working group on
February 14, 17, 2000

Agenda

Openi ng remar ks and i ntroductions
At t endance and nenbership
Approve agenda
Docunent distribution
Revi ew m nutes of previous neeting
Revi ew ol d action itens
Call for patents
Di scussi ons/ present ati ons
8 1 Cross talk on Fibre Channel - Dennis Petrich, Wavecrest
8.2 BERT-TIA correlation study - Dennis Petrich, Wvecrest
8.3 Crosstal k vs duplex - Dean Verneersch, AW
8.4 Equalizers vs jitter - Dean Verneersch, AWM
9. MIS neeting strategy - Ham/ Petrich
10. Status of MJS-2 sections - Ham
10.1 Creation of the structure of the MJS-2 docunent - Ham
10.2 MIS-2 section assignment summary
10.3 MIS-2 pilot sections - Ham
10.4 Foll ow up on golden PLL letter - Dennis Petrich, Wavecrest
11. Review action itens
12. Next nmeetings
13. Adjourn

SNoRwbE

Results of Meeting

1. Opening remarks and introductions

Dennis Petrich led the neeting. He opened the neeting at 9: 00 AM and
t hanked the host, Skip Jones of Q.ogic, for hosting the neeting. Bill
Ham t ook these m nutes. This neeting was split between Monday, February
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14, 2000 and Thursday, February 17, 2000. These m nutes cover both
days.

2. Attendance and nenbership

Attendance at plenary neetings does count toward m ni mum attendance
requi renents for T11.2 nenbership. Wbrking group nmeetings are open to
any person or organization directly and materially affected by T11.2's
scope of work but do not count toward m ni mum attendance for T11.2
menber shi p.

The foll owi ng people attended the neeting:

Nane St at us/ Conpany Tel
[ The attendance is not available for these mnutes -- contact Schelto
van Doorn for the list.]

3. Approve agenda

Bill Ham noved and M ke Jenki ns seconded that the agenda as shown above
be approved. The notion passed w t hout objection

4. Docunent distribution

This section describes the availability of draft docunents that are
i ntended to be published as a result of work by the MIS commi ttee.

Docurent distribution is now bei ng done over the web. Docunents
relating to MIS work can be found on the T11 web site (www t11.0rg) by
goi ng to “docunents” and searching on the key words “jitter” and/or

“ MJSH i

The only active docunment in this working group is the MIS-2 technica
report presently at rev 0.0.

A summary of the presently active policy to docunment distribution is
i ncl uded for reference.

Al presentations are posted electronically at the approved ftp within
two weeks after the nmeeting. Format nust be an approved electronic file
format. While we are still paper based, a paper copy nust al so be given
to the secretary at the working group neeting.

(Presentations are defined as material shown publicly in the Plenary or
aut hori zed wor ki ng group neetings.)

Subni ssi on of Docunents for T11 Docunent Nunbers:
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A online systemis now avail able to provide docunment nunbers and accept
t he subm ssion of docunents. The systemis accessed via the t11 web
page at http://ww.t11l. org. Follow the "docs"” link in the |eft-hand
frane, or at the bottom and fill in a formgiving details about the
docunent. In order to conplete the form it will be necessary to enter
a password. The password is given out at T11 neetings, or can be
obtained fromthe T11 Chair. Instructions will then be given about

upl oading the file to the ftp site at ftp.t11.org.

We now use all electronic docunent distribution
A T11.2 reflector is operational over the t11 site.
The conmittee forns its agenda by the foll ow ng:

1. Acall (remnder) for presentations by the chair 3 weeks in
advance

2. Those wanting to be on the agenda submt request including:
title
present er
time required
abstract

3. Chair creates agenda and posts 2 weeks in advance of the neeting

4. At the neeting it is the chairs’s discretion to allow additiona
presentations

5. Review mnutes of previous neeting

The m nutes of the |ast MIS working group were reviewed with sone ninor
editorial changes. Rich Feldman noved and Dave | nstone seconded that
the m nutes as nodified be accepted. Modtion passed without objection.
The anmended mnutes will be posted to the ftp site under a docunent
nunber with an “ap” in the docunent nane.

Action item Hamw Il get the docunent number and do the posting.

6. Reviewold action itens

The old action itenms were reviewed and the status was updat ed.

7. Call for patents

Below is the formal call for patents which was issued by Dennis at the
nmeeti ng:

PATENTS
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O Acall is hereby issued for the existence of patents required to
i npl enent the results of any & all T11 projects to be discl osed
It is necessary for the holders to agree to |license those patents
in conformance with the ANSI patent policy if the project on which
they read is to proceed
T11.2 is not involved in this process @all !
O The contact @ANSI is the General Counsel, Ms. Any Marasco -(212)642-
4954 or amarasco@nsi.org
O Patent policy description @ww.ansi.org/proctbl.htm, section 1.2.11
O IBMhas declared that it has patents which apply to the practice of
FC & SBCON. The contact is:
Tom Sl attery, Program Director, |IBM Corporation, North Castle Drive,
Arnmonk, New York 10504
Tel: (914) 765-4351, Fax: (914) 765-4390, Email: tnslatt@s.ibm com
Thanks to Stuart Berman of Vixel for tracking down this new contact

There was no response to this call for patents.

8. Discussions/presentations

8.1 Cross talk on Fibre Channel - Dennis Petrich, \Wavecrest

This presentation was a continuation of the work presented at the | ast
nmeeti ng and has been posted as docunent 00-064v0. Using nore refined
test configurations he showed that excellent ability to extract the
gaussi an and bounded uncorrelated jitter when using actual FCIike

si gnal s.

One requirement to use this jitter conponent separation algorithmis the
ability to separately distinguish between rising transitions between
states and falling transitions between states. This capability to

di stingui sh between transitions is not present in scope based
nmeasurenents using the eye diagramnethods (it is present when using the
repeated pattern scope nethods). The BERT schene, on the other hand,
does use the rising and falling transition relationship for individua
bits (a “1” is always preceded by a rising transition and a “0” is

al ways preceded by a falling transition) and has essentially the sanme

i nformation content.

The di scussi on provoked by this presentation produced an inportant
refinement in the categorization of jitter. A basic division between
uncorrel ated and correlated net with general agreenment. The correlation
wi th what pronpted significant discussion. Cdearly the correlation with
the transnmitted data pattern is inportant but there are other features
of the transmitted signal that are al so inportant contributors to the
measured jitter. An exanple of a feature of the transmtted signal that
does not depend on the data pattern is the slewrate. This slewrate is
a primary paraneter in determ ning how nmuch jitter the cross tal k noise
wi || produce.
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Thi s subject of categorization was left wi thout further resolution
Bill Ham suggested that the correlation could be between the jitter and
the transmtted signal (or not).

8.2 BERT-TIA correlation study - Dennis Petrich, Wavecrest

This presentation is 00-065vO0.

This presentation focused on conparing a pure serial stream (datacom
node) TI A, BERT (using a separate clock), and an “eye diagranf node with
TIA. The conclusions are basically that schenes that use an independent
clock are prone to serious errors because of the fragility of the clock
pat h t hroughout the entire systempath. |If the clock is pristine,
excellent correlation is found with the TI A datacom approach

If the clock is not pristine then very serious errors may be present in
t he BERT and eye di agram appr oaches.

Anot her result was that reflections and other details within the test
setup can causes serious correlation problens. Specifically, the

term nation provided by various instruments nmay be quite different even
when specified to be nomnally identical. |In other words, a 50 ohm
term nation may not adequately specify the a.c. properties of the path
behi nd the instrument connector. Cable assenblies also may cause
serious issues due to difference in inpedance profiles within the cable
assenbl y.

Note that TIA nmeasurenments do not elimnate the need for pristine test
setups. For exanple if the TIA has a different input inpedance than a
Bert in an otherw se identical test environment then correlation may not
be opti nal

8.3 Crosstal k vs duplex - Dean Verneersch, AW

Thi s docunent is 00-060v0. Dean presented data on dupl ex copper cable
assenblies that showed the effects of the second source on jitter. Some
of this data indicates that the specifications for copper receivers are
significantly too | oose. See SFF 8410 r16 for the details of the second
source measurenent.

8.4 Equalizers vs jitter - Dean Verneersch, AWP

00- 062v0 Dean showed the very considerable i nprovenents that can be

achi eved in dupl ex copper cable assenblies by using passive
equal i zation. Lengths up to 40 nmeters with 22 AW quad constructions
were shown that neet the present FC full speed specification. Although
specific data was not presented Dean clainmed that at |east 50 nmeters is
possi ble for full speed FCif the receive mask were reduced to 200 mV pk
to pk fromits present 400 nV.
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9. MIS neeting strategy - Ham/ Petrich

Due to unacceptable progress in producing the next revision of the
jitter docunment (little additional material submitted and a general |ack
of progress) the next MIS-2 neeting will be focused on editing the MIS-2
docunent only. The basic adm nistrative operations will be conducted
but only material submtted for inclusion in the MIS-2 docunent will be
di scussed.

It is expected that the normal neeting style will resunme in June if
adequate progress is nmade in April.

10. Status of MIS-2 sections - Ham

10.1 Creation of the structure of the MIS-2 docunent - Ham

A conplete review of the existing docunment and structure of MIS-2 was
conducted. The nost inportant activities focused on clear assignnment of
responsibility for the various sections of the docunent.

Following is the presently agreed organization of the MIS-2 docunent
wi th names of those responsible for specific sections:

Sections 1 thru 5 - Ham

I nt roduction
1. Docunent scope and purpose
2. Docunent organization
T11.2 Menbership
Ref er ences
Definitions and conventions
1. Conventions
2. Acronyns
3. Definitions
Scope
1. Motivation and goals
2. Authority
Jitter overview
FC-0 and MJS (-1) interface overview - Ham
Fi bre channel storage inplenentation - copy if possible
Jitter contribution elenments - Wavecrest M ke Li
Ref erence tines - TBD
Signal anplitude effects - TBD
Ceneralized jitter concepts - TBD
Determ nistic contributors (copy)

oo RRUONRERR

WWWwwwNE
RN E

ol

Random contri butors (copy)
Ir’rproved Bit Error Rate vs. Jitter Mdel (copy fromMS-1) - Tom
dsay if nods needed
.1. Description of Mathematical Mbodel
.2. Random Jitter
.3. Addition of Determnistic Jitter

cooroo
-b-b-b:') W
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6.5. Equalization - Mke Jenkins
6.5.1. Filtering
6.5.2. Pre-enphasis
6.5.3. Adaptive transmtters
6.5.4. Adaptive receivers
6.5.5. Distributed
6.6. Separation of jitter conponents - Tom Li ndsay
6.6.1. Need to separate components
6.6.2. Ceneral considerations
6.6.3. Mathematical basis
6.6.4. Accuracy and precision
6.6.5. Tools
6.7. Jitter accumnul ati on and transfer- Tom Li ndsay
6.8. Data rate considerations
6.9. Effects of parallel paths - skew, cross talk, inbalance
6.10. Pattern dependent randomjitter - M ke Jenkins
6.11. Jitter methodol ogies (copy fromMS if rel evant)
6.11.1. Current practice and specifications
6.11.2. Jitter nmeasurenent definitions
7. Jitter test nethodol ogies - Ham
7.1. Coals - Ham
7.2. Level 1 and level 2 tests - Ham
7.3. System considerations - TBD
7.4. Conponent considerations - TBD
7.5. Instrunentation considerations - TBD
7.5.1. LESB
7.5.2. BER
7.5.3. FC conpli ant
7.5.4. Non-FC conpli ant
7.5.5. Built in test features
7.6. Test fixture considerations - Ham
7.7. System/ environmental noise considerations
7.8. Reference standards / calibration considerations
7.9. Data output format considerations
7.10. Jitter output test nethodol ogies (copy from MYS)
(need effect of high pass filter discussion)
7.10. Jitter tolerance test nethodol ogies (copy from MYS)
(need reference to jitter output section for tol erance test
condi ti ons)
8. Requirements for specific tests
[Only one exanple is shown for sinplicity — need to generate a
conprehensive list — this will be a very long section]
8.1. Optical Gamma T output (started al ready)
8.1.1. FC device (requires full protocol signals to work) - Rich Fel dman
(Bert and scope nethods only)

8.1.1.1. Overview

8.1.1.2. Test Fixtures
8.1.1.3. Instrunentation
8.1.1.4. Calibration
8.1.1.5. Test execution
8.1.1.6. Data output formats
8.1.1.7. Acceptabl e val ues
8.1.2. FC protocol neutral conmponent - TBD
8.1.2.1. Overview

8.1.2.2. Test Fixtures
8.1.2.3. Instrunentation
8.1.2.4. Calibration
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.2.5. Test execution

.2.6. Data output formats

.2.7. Acceptabl e val ues

Copper Gamma R out put

FC device transmtter (requires full protocol signals to work) -

w
=
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Overvi ew

Test Fixtures

I nstrunent ati on

Cal i bration

Test execution

Dat a output formats

Accept abl e val ues

FC prot ocol neutral conponent - TBD
Overvi ew

Test Fixtures

I nstrunent ati on

Cal i bration

Test execution

Dat a output formats

Accept abl e val ues

pper Beta R tol erance (already started)
FC device (requires full protocol signals to work) - Allen Kraner
Overvi ew

Test Fixtures

I nstrunent ati on

Cal i bration

Text execution

Dat a output formats

Accept abl e val ues

trcal Ganmma R tol erance - Tom Li ndsay
FC device (requires full protocol signals to work)
Overvi ew

Test Fixtures

I nstrunent ati on

Cal i bration

Text execution

Dat a output formats

Accept abl e val ues

FC prot ocol neutral conponent

Overvi ew

Test Fixtures

I nstrunent ati on

Cal i bration

Test execution

Data output formats

Accept abl e val ues

Further sections will be added to section 8 for all interoperability
points and all versions - these sections will re-use major parts of the
above sections

NogohkwhE
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9. 10 Exanples

9.1. Jitter budget allocations - TBD

9.2. Jitter tolerance specification - TBD

9.3. Revised jitter output allocation tables - TBD
9.4. Separation of jitter conponents - Dennis Petrich
9.5. Jitter accurmulation (+ or-) - Mke Jenkins

9.6. Anplitude to phase conversion - TBD
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9.7. Proper use of eye diagrans and masks - TBD
Annex A - Inplenentation strategies - TBD

A. 1 Repeaters
A. 2 Latency
A. 3 Bandwi dth

[ These foll owi ng annexes are extracted from MIS-1 for reference — need
to consider what we need for MIS 2. ]

Annex B

I mproved Test Bit Sequences

1 Test bit sequence characteristics

1.1 Low Frequency Pattern

.1.2 Lowtransition density patterns

.2.1 Half-rate square pattern

.2 (Quarter-rate square pattern
.3 Ten contiguous runs of 3
Conposite patterns

liant jitter test bit sequences

Random test bit sequence
.1 Background - fibre channel frane
.2 Oiginal RPAT
.3 Conmpliant RPAT (CRPAT)

Conpl i ant Receive Jitter Test Bit Sequence
.1 Receive Jitter Tolerance Pattern
.2 Conmpliant Receive Jitter Tol erance Pattern

Supply Noi se Test Bit Sequences
.1 Supply Noi se SPAT
.2 Supply Noi se CSPAT

Systeanitter Testing Issues

B. 2

POITRIIOITOID _ OO EEED
WRNRNNRONRINN D B
000000[\)[\)[\)}—‘}—‘}—‘}—"3 (AJI\JI\J

Annex C

Jitter Tol erance Test Methodol ogi es
C.1 Calibration of a Signal Source using the BERT Scan Techni que
C.2 Sinusoidal Jitter Mdul ation
C.3 Direct Tine Synthesis

Annex D

Jitter Qutput Test Methodol ogies

D.1 Jitter Qutput Test Methodol ogi es

D.2 Tine Domain Measurement - Scope and BERT Scan

D21 Overvi ew

D.2.2 Colden PLL

D. 2.3 Tinme Domai n Scope Measurenent

D. 2.4 BERT Scan

D.3 Tine Interval Analysis

D.3.1 Introduction

D. 3.2 "Cock-less" Jitter Measurenent

D. 3.3 TIA Data Reduction Procedure

D.3.4 Total Jitter Calculation

D.3.5 Power Density Spectrumof Jitter

D. 3.6 Data Dependent (I1SlI) Jitter Measurenent

D 3.7 Jitter Measurenents with a "Pattern Marker and known
pattern”

D. 3.8 Jitter Measurenent Using a Sanpling Oscilloscope (DDJ and
PWVD)

D. 4 Frequency Domai n Measurenent (Spectrum Anal yzer)
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Annex E
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Annex G
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Measur enent s
I nt roduction
Basi c architecture
Instrumentation interface adapters
Bal anced copper
Source and sink adapters for bal anced copper variants
21 Bal anced- unbal anced
.2 Bal anced - bal anced (alternative 1)
.3 Balanced - bal anced (alternative 2)
Tap adapters for bal anced copper variants
21 Bal anced- bal anced (alternative 1)
.2 Balanced - bal anced (alternative 2)
.3 Bal anced- Unbal anced
Extracting a bal anced trigger signal
Unbal anced copper
.1 Source and sink adapters for unbal anced copper variants
ive 1)
.2 Source and sink adapters for unbal anced copper variants
ive 2)
.3 Tap adapters for unbal anced copper variants (alternative

WNNNNRFRPRFRPRE

.4 Tap adapters for unbal anced copper variants (alternative

Opt i cal

1 Source interface adapters
2 Sink interface adapter
3 Optical tap

Specific tests

Descri ption of bal uns

Bal un requirenents
1 Core and transm ssion-line requirenents
Speci fic wound core construction details
1 Aternative 1 - wound toroid construction
2 Aternative 2 - wound toroid construction
3 Alternative 3 - wound bead construction
Connection of wound cores into bal uns

O her source/sink adapter conponents

Exampl es for Jitter Conpliance
I nt roduction

El ements contributing to jitter
Hubs

Reti mi ng hubs

Repeat i ng hubs

Choosi ng the Corner Frequency: fc / 1 667

Action item Hamto create and post a rev O draft MIS-2 docunent based
on the existing MIS-1 docunment and the di scussions reported above in
this neeting.

10.2 MJS-2 section assignnent summary
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The foll owi ng people have signed up for specific sections:

Al l en Kramer, Seagate
Tom Li ndsay, Vi xel

Bill Ham Conpaq

M ke Li, Wavecrest

M ke Jenkins, LSI

Ri ch Fel dman, Gadzoox
Denni s Petrich, Wavecrest
Bri an Herzing, Methode

The foll owi ng people have indicated that they would be willing to
contribute to specific sections of the docunent but do not have specific
sections assigned yet:

Dougl as Nast, Boei ng
Ron M1l er, Brocade
Ed Givna, Cypress Seni conductor

Summary of MJIS-2 sections and owners with percentage conpletion ():

Sections 1 thru 6.2 - Ham (20%
[6.0 is the overview section]
6.3. Jitter contribution elements - Wavecrest Mke Li (0%
6.4. Inproved Bit Error Rate vs. Jitter Mdel (copy from MIS-1) - Tom
Li ndsay if nods needed (95%
6.5. Equalization - Mke Jenkins (10%
6.6. Deconposition of jitter components fromtotal jitter - Tom Li ndsay
(50%
6.7. Jitter accumul ation and transfer- Tom Li ndsay (50%
8. Budget allocation for conponents - Tom Li ndsay (0%
9. Data rate considerations
10. Effects of parallel paths - skew, cross talk, inbalance - TBD
11. Pattern dependent randomjitter - M ke Jenkins (0%
7.1. CGoals - Ham (10%

oooo

7.2. Level 1 and level 2 tests - Ham (80%

7.6. Test fixture considerations - Ham (50%

7.7. System/ environmental noise considerations

7.8. Reference standards / calibration considerations - Dennis Petrich
(0%

7.9. Data output format considerations

7.10. Jitter tolerance test nethodol ogies (copy from MYS)

7.11. Jitter output test nethodol ogies (copy from MYS)

8.1.1. Optical Ganma T FC device (requires full protocol signals to
work) - Rich Feldman (Bert and scope nethods only) (20%

8.1.1. Optical Ganma T FC device (requires full protocol signals to
work) - Dennis Petrich (TIA nethods) (0%

8.1.2. Optical Ganma T FC protocol neutral conponent - Brian Herzing
(0%

8.2. Copper Gamma T output - Robert Mejia (5%

8.3.1. Copper Beta R tolerance FC device (requires full protocol signals
to work) - Allen Kramer (20%

8.4. Delta T output - Tom Li ndsay (0%
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8.4.2.1. 8.4. Delta R output - Tom Li ndsay (0%

9. Exanpl es

9.1. Jitter budget allocations for conponents - TBD
9.2. Jitter tolerance specification - TBD

9.3. Revised jitter output allocation tables - TBD
9.4. Separation of jitter components - Mke Li (20%
9.5. Jitter accurmulation (+ or -) - Mke Jenkins (0%
9.6. Anplitude to phase conversion - TBD

9.7. Proper use of eye diagrans and masks - TBD
Annex assignnments are still TBD.

Action item Hamto post the section assignnents to the T11.2 refl ector
and to the web site as a separate docunent.

10.3 MJS-2 pilot sections - Ham

This itemwas not specifically worked on. The tinme allocated on

Thur sday was used for devel opnment of the docunent organization. Wile
these pilot sections continue to be valuable, the optical gamma T is
bei ng worked by Rich Fel dman and the copper beta R is being worked by
Al'l en Kraner.

10.4 Follow up on golden PLL letter - Dennis Petrich, Wavecrest

Dennis will review the responses fromthe previous letter recipients to
determ ne the status and prognosis for the availability of real gol den
PLL' s.

11. Review action itens

Ad action itens frompast nmeetings with status as of this neeting
shown:

1. Dennis P. to conpare the Wavecrest algorithmto his BERT scan
results.
Status: done

2. Mke Jenkins to test Wavecrest’s application agai nst known
t heoretical data.
Status: overcone by events — deenmed not practical

3. Dennis Petrich to add definition of Gaussi an noi se source in ternms of
anplitude to phase conversion
Status: carried over

4. Hamw || get the docunent nunber for the minutes and do the posting
to the web site
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St at us: done 99-785v0

5. Dennis to conduct a review of the replies to the letter to suppliers
requesti ng devel opnent of golden PLL'Ss
Status: carried over

6. Dennis to create a proposal for a technique for generating an arnng
signal froma serial bit streamand the software to deal with the
randominsertion or deletion of fill words.

Status: done but not yet upl oaded

7. Mke Dudek to neasure the DJ and RJ down an operating |ink using the
Wavecrest routine to validate that the conponents add up as expected.
Status: carried over

8. Hamto create and post a rev 0 draft MJIS-2 docunent based on the
exi sting MIS-1 docunent and the discussions reported above in this
nmeeti ng.

Status: carried over

9. Action item Hamto post the MIS-2 section assignments to the T11.2
reflector and to the web site as a separate docunent.
Status: done 99-789v0

New action itenms fromthis neeting:

1. Hamwill get the document nunber for the m nutes and do the posting
to the web site
Status: new

12. Next neetings

The next working group neeting will be requested for Mnday April 03,
2000, in San Diego, CA from9AMto 5PM A second neeting on Thursday AM
from9:00 to 12:30 will be focused on devel oping the details of the test
nmet hods for MIS- 2.

No interimmeetings are presently planned.

13. Adjourn

The neeting adjourned at 12:00 on Thursday.
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