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1. Introduction

Zane Daggett opened the neeting,

i ntroductions, and reviewed the nmeeting purpose.

2. Attendance

t hanked t he host,

The foll owi ng fol ks were present:

conduct ed t he

Nane Organi zation | e-mail Phone
Lee Hearn Adapt ec Lee hear n@dapt ec. com 408- 957- 6853
G eg Vaupotic | Anphenol gvaupoti c@pectra-strip.com |203-287-7425
Spectr a-
Strip
Bill Ham Conpaq Bi Il ham@ x. net com com 978-828-9102
Zane Daggett Hi t achi zdaggett @icm hitachi.com 603-669- 4347
Cabl e X. 236
Larry Barnes LSl Logic Larry. barnes@sil.com 719-533-7432
Bill Petty LST Logi c WI1Tiampetty@sil.com 719- 533- 7461
John Lohneyer | LSl Logic John. Lohnmeyer @si|.com 719-533- 7560
Martin Mol ex nogbuoki ri @mol ex. com 630-527-4370
Qgbuokiri
Bruce Manildi | Seagate Bruce nmani | di @ot es. seagat e. 831-439-7729
com
Paul Al oi si Texas paul aloisi@i.com 603-222-8687
I nstrument s —

3. Agenda devel opnment

The agenda shown was t hat

used (rmoved by Vaupotic / Manildi).

Passed

unani nousl y.

4. Approval of previous nmnutes

Motion (Ham/ Vaupotic) that the draft
be approved as nodified.

m nutes fromthe previous neeting
Mot i on passed unani nously.

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

t he

Mnutes will be in .pdf format.



5. Review of action itens

Action itens were reviewed and the status is |listed below in the action
itens section.

6. Adnministrative structure:

The present admi nistrative structure is:

Chair: Zane Daggett, Hitach
Vice Chair: Greg Vaupotic, Amphenol Spectra Strip
Secretary: Bill Ham Conpaq

7. Review of industry activities

Bill Hambriefly reviewed the T10, T11, and SFF activities relating to
testing and nodeling. He noted that the T11 nodeling activity has had
its sixth neeting and is in the process of producing its first draft
docunent has been posted. The next FCSM neeting is scheduled for T11
week in Cctober 2001

8. Presentations on new topics

8.1 Mrage effects in nultidrop subassenbly TDR, Greg Vaupoti c,
Amphenol Spectra Strip

Background: The followi ng concerns TDR neasurement of multi-drop
cable. Multi-drop bulk cabl e presents neasurenment and specification
probl ens. Such cable generally consists of sections conposed of tw sted
pairs interspersed with transition regions (generally flat sections)

i ntended for connector attachment. Figure bel ow shows a typica
representation.
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Figure 1: Typical nulti-drop cable

For simplicity, the terns “twisted region” and “flat region” will be
used instead of uniformand transition.

The flat region i npedance, before connectors and | oads are attached, is
usual Iy higher than the twi sted region inpedance. However, after
connectors and | oads are attached, the inpedance of the conbined flat,
connector, and load is usually much [ower than the tw sted region

i npedance. The higher inpedance of the flat region hel ps to conpensate
for the severe effects of | oads.



Ideally, both regions could be neasured to characterize a nultidrop
cabl e.

The flat region inpedance is difficult to measure accurately. The
twi sted region i npedance is sonetinmes easier to neasure unless it is
short (which is frequently the case).

M rages: The flat poses special problens because it is physically
short. Measurement fixtures cause aberrations and reflections near the
launch point. Transitions fromtwi st-to-flat and fromflat-to-tw st
cause additional nultiple reflections which obscure the features of
interest. In fact, the flat is sonmetinmes “lost” in the reflections,
Figure 2. The actual location of the flat is determ ned by finger-

pi nching the begi nning and end of the flat at shown in the | ower two
traces. GCbhserve that the flat is conpletely lost in the upper trace.
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Figure 2. Mrage — mssing flat

Figure 2 shows that we nay not be able to trust TDR readings for flats
nmeasured near the fixture.



necessarily trust readi ngs taken further

Figure 3 shows that we can not
Much nore confusing

into the cable. This figure is chosen for clarity.
figures could have been shown.
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“Aver age” inpedance is frequently requested by users. This presents
addi ti onal problens. Assuming the “uniformregion” (tw sted) has

di fferent inmpedance than the flat region, the “average” inpedance wl|l
depend on the spacing on the twists and flats. For exanple, a cable

having no flats (flats at infinite intervals) mght neasure 120W.
Anot her cabl e, having no twi sted section (flats at zero intervals) m ght

measure 135W.

For this exanple, the “average” inpedance woul d be near 120W when
transition regions are separated by a | arge distance, while the
“average” inpedance would be nearer to 135W if the transition regions
are very cl ose

The “average” inpedance problemis even worse when we consider the case
of a multi-drop cable having transition regions that are not equally
separated. Consider the cases illustrated in Figure 2. Cbserve that
“average” Zl1 is not equal to “average” Z2.

Z1 FLAT FLAT
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Figure 2. “Average” |nmpedance Conundrum
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Reconmendat i ons:

Measur enent anbiguities disqualify tw st inpedance and flat inpedance as
primary specifications. However, when such neasurenments are needed for
anal ysis, the followi ng reconmendati ons may be hel pful. It nust be
remenbered that nmulti-drop cables permt infinite variations. Flats may
be I ong or short, twists may be long or short, intervals between flats
may be any |length, intervals may be periodic or non-periodic.

1. Fixture
Refl ections fromthe test equi pnent can be mninized by using a | onger
than normal test fixture. The fixture shown bel ow uses 25 cm of seni -

rigid coax for each of the signals (instead of the 7.5 cmor 3 inches
normal Iy used).

25 cm 141 INCH DI AVETER
/V SEM - RI G D OOAX

SOLDER
(2) SMA MALE
CONNECTORS PAI R UNDER TEST

[ TP1

COAX DELAYS MUST BE VERY WELL MATCHED. (MATCH PHYSI CAL LENGTHS.)
Figure 5: Long test fixture

2. Twi sted region

Measure the | ongest practical sanmple cut froma multi-drop sample. |If
eval uating a sanpl e having very short tw st regi ons, consider neasuring
the tw st inpedance of a very simlar sanple having much | onger twi st.
It may be possible to procure a sanple that is all twi sted, having no
flats, Figure 6.

VWhen only very short twi sts are avail able or neasurenent, it is usefu
to attach known val ue hi gh-frequency chip resistors to the far end of
the sanple to provide known reference points, Figure 7.
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Figure 6: Long twist, no flats Figure 7. Short twist into
various | oads



3. Flat region

Measure the | ongest practical sanple cut froma nulti-drop sanple. |If
eval uating a sanple having very short flat regions, consider measuring
the flat inpedance of a very simlar sanple having sonewhat |onger flat.
It is useful to attach known val ue hi gh-frequency chip resistors to the
far end of the sanple to provide known reference points, as was shown
above in Figure 7.

Figure 8: Flat

Comrent s:
These TDR neasurenents are performed under adverse circunstances. These
nmeasurenents nay be somewhat | ess precise than desired

9. Presentations on old topics

9.1 Effects of periodic structures continued, Larry Barnes, LSl Logic

This material is nowin the possession of notebook thieves. The

i ntended output for this work is for exanple, definition of effective
i npedance of | oaded backpl anes, optinal spacing of devices, and other
issues related to periodic features present in SCSI passive

i nt erconnect .

VWere this material should be placed in a docunment is an open question
Since this is aimed primarily at design optimzation the nost likely
horme is as an informative annex in SPI-x.

9.2 Utra 640 attenuation values, Larry Barnes

[ No new di scussion in August - topic is still open]



Larry presented a few slides that claimed that no nore than 6dB at any
frequency can be conpensated by either preconpensation or AAF schenes.
Larry is actioned to put his docunent on the web site.

The assertion that 6 dB is a fundamental lint was chall enged by Maxtor.

Bill Ham pointed out that the limts will be different dependi ng on
whet her a preconpensati on or an AAF schene is bei ng used.

9.3 Periodic structure swept z vs sanple length, Geg Vaupotic

[ Seagate data was new in August - topic is still open until transferred
to the docunent.]

Greg showed several exanples where the swept frequency inpedance
exhibited a very regular but quite unexpected response to the different
| engths of sanple tested. The sanples were twist and flat with the
flats spaced at the sane interval along the entire |ength.

Seagate retested sonme of the sanples and noted basic agreement with the
results. Geg is actioned to create 01-130r1 containing the essence of
the Seagate results.

There was agreenent that this naterial should be included in the PIP
docunent as an infornmative annex. Geg Vis the editor of this annex.

9.4 U640 considerations, Dick Uber, WNaxtor

Thi s docunent, 01s012r0. pdf, was represented in this neeting having been
originally presented in Colorado Springs at the STA Tech neeting. Russ
Brown nade the presentation in the absence of Dick. This presentation
noted the chall enges presented to the cable plant and the system

There was straw poll that indicated that dropping single ended in SPI-5
was desirable. Vote was 12/1.

Note that the “s” in the docunment neans STA tech
(www. SCSI TA. or g\ STATECH) .

9.5 U640 neasured data, Russ Brown, WNaxtor

Russ went through 01-224r0 that contains prelimnary data on swept
frequency and a few eye diagrans on cabl es, backpl anes, and

conbi nati ons. This data showed that severe di sturbances are to be
expected above 320 MHz for the conditions exam ned.

It was generally accepted that the test set up used may be suitable as a
baseline for specifying the eye di agram and swept frequency testing for
the PI P docunment. These are reproduced bel ow for convenience.



Cable / Backplane Frequency Response Test
Setup
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For cable-only measurements
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10. Effects of non-unifornities and/or periodic structures

10.1 Effects of periodic structures continued, Larry Barnes, LSl Logic

[ not discussed in August in PIP - see SSM for update]

Larry presented a spread sheet that reports the | oaded inpedance and
vel ocity of propagation based on frequency, unl oaded i npedance,
separati on of |oads, capacitance of |oads assum ng no stub | ength.

Larry agreed to nmake this spreadsheet avail able on the web.

Larry Barnes is actioned to place his spreadsheet on the T10 web site.

11. Round robins

A new docurent has been created to docunment the details of the round
robin testing activities for PIP that have been substantially conpleted.
Al details for conpleted round robins will be contained in this new
docunent and will be renpbved fromthe active mnutes. At the nonent the
only round robin in this category is cable nedia round robin 1. Please



see the new docunent “PIP round robin testing” for information about
cable nmedia round robin 1.

The following notion made in a previous neeting is retained due to its
i mportant content for round robin testing.

Moti on Daggett/Martin O that sanples used for round robins will be
identified by the nmanufacturer of the sanples in the active nmnutes
unl ess the manufacturer specifically requests that his sanple be
identified in a way that does not indicate the nanufacturer. It is
understood that the final published results and details in the “PIP
round robin testing” document will not contain any manufacturer
identifications.

Moti on passes 11/0/1
11.3. Cable Assenbly round robin 1, Martin O, Mol ex
11.3.1. Update / con call minutes review, Martin O, Bob G

11.1 Bulk cable round robin 1

[Data fromthis round robin has been transferred to 01-076.

Adapt ec presented data that does not agree well wth other data.
Adaptec did not use the sane set up (did not use the baluns) but did use
ATN VNA.  See 00-076r1 for details.

Spectra strip data was added to 01-076r1

This round robin is conplete except for one data point from Adaptec.

11.2 Bul k cabl e round robin 2 (Expanded paranmeter set), G eg Vaupotic
Amphenol Spectra Strip

[Material in this section is retained in the mnutes until such tine as
the report for this round robin is conplete enough to transfer to 01-
076. Progress was made - see section on status]

Round robin 2 is based on a significantly nore precise specification of
t he measurenment details than round robin 1.

OBJECTI VE

For several characteristics, determ ne sinplest nmeasurenment nethod which
conpares favorably to the best method. This is acconplished by
nmeasuri ng several sanples using several nethods, with results being
conpared later. Mst Round-Robin participants will not be able to use
all nethods; each will do what they can.

DATA PRESENTATI ON
Data presented in M5 Excel spreadsheets, for |ater by conpilation by
coordinator. Participants not able to present electronically are, of
course, permtted to present data as recorded.
Graphs/plots presented prior to final conpilation shall be 1 to 1000
MHz, | og frequency, even though inpedance data is only collected down




to 10 MHz. This facilitates conparing data sets for resonance
effects.

Report inpedance as differential Chns. “Attenuation” shows gain as
dB / neter.

Report Propagation tine Skew as neasured (e.g.: 127 ps / 25 neter

| ength) as table (Excel).

SAMPLES
Al sanples are 25 nmeter length. Unshiel ded sanples (twi sted pair
ri bbons) are to be suspended fromceiling, with mninum of crossovers
and keepi ng sanple as spread out as possible (to mnimze crosstalk
ef fects).
Sample 1 Round twi sted pair cable having overall shield, 28 AWG 7-36
TC (Hitachi)
Measure pairs 1 (Heat shrink 1), 7 (Heat shrink 2), and 34 (Heat
shrink 3) (each pair to be secured with heat shrink tubing)
Sanple 2 Round twi sted pair cable having overall shield, 30 AWG solid
TC (Madi son)
Measure pairs 1 (Heat shrink 1), 7 (Heat shrink 2), and 34 (Heat
shrink 3) (each pair to be secured with heat shrink tubing)
Sanple 3 Twi sted pair ribbon having no flats. (Spectra-Strip)
Measure pairs 1, 3, and 5 (wires 1-2, 5-6, and 9-10)
Sanple 4 Twi sted pair ribbon having flats at TDB i nch intervals
(Hitachi)
Measure pairs 1, 3, and 5 (wires 1-2, 5-6, and 9-10)

ATTENUATI ON

Record S21 using log scale (really is gain). Use 30 Hz IF BW \Where
possi bl e, use 401 points. Record from1l to 1000 MHz, |og sweep. In
addition to recordi ng sweep, record actual values (using “markers”) at
80, 160, and 200 Mz.

Bal un Met hods, using fixture described in 00-339r0 (balun with nmatching
resistors). For consistency, use nmatching network conprised of one 68

W shunt and two 47 W series resistors (1/8 W5% carbon).

Method A Calibrate by storing fixture response. Then neasure sanpl e.
Then renpve fixture response. (“nornalized”)

Method B Full 2-port calibration. Use 121 W = 1% chip resistor

(Panasoni ¢ EJR series) for “load”, for “short” solder test points of
fixture together, for “open” position natching resistors as will be
when neasurenent is made. For “thru”, attach both fixtures together

4-port Network Anal yzer Methods:
Method C Full 4-port calibration. Calibrate for 100 W environnent.

Method D Full 4-port calibration. Calibrate for 122 W environnent
(software “corrects” for 2).



DI FFERENTI AL | MPEDANCE
Use 30 Hz IF BW \Where possi bl e,
1000 MHz, |og sweep.

use 401 points. Record from10 to

Hybrid Junction Method
Met hod E See Appendix 1 for outline regarding fixture and calibration

4-port Network Analyzer Method
Method F Full calibration of one differentia

W envi ronnment .

port. Calibrate for 100

SKEW PAIR to PAIR
Per SPI-3 TDR nethod. Pl ease record propagation tinme of each |eg of each

pair. Pair propagation tinme is the average of these two readi ngs. Doing
this allows us to examine within pair skew.
Pair # Pr opagati on Pr opagati on Pai r propagation tine
time + time - Average (+,-Sig)
si gnal si gha
1 (or shrink
1)
3 (or shrink
2)
5 (or shrink
3)
LOd STI CS
Conpani es providing a sanmple will send to first name on below |ist.
Round cabl e sanpl e shall be on spools. Flat cable sanple shall be on
pads.
The first person on the list will send sanples to second person. The
second to the third, and so forth.
Conpany Per son Addr ess
Amphenol Greg 720 Shernman Ave greg. vaupoti c@net.n
Spectr a- Vaupoti c Handen CT 06410 et
Strip (203) 287-
8725
Hi t achi Zane Daggett 900 Holt Avenue zdaggett @cm hi t achi
Cabl e (603) 669- Manchester NH 03109 |.com
4347
Madi son Jie Fan 125 Goddard Menori al j1e.fan@mdi soncabl e
Cabl e (508) 752- Dr. .com
2884 Worcester MA 01603
Seagat e Uresh 4585 Scotts Vall ey Unesh_chandr a@eagat
Chandr a Drive e.com
(831) 439- Scotts Valley CA
7264 95066
Madi son Jie Fan 125 Goddard Menori al j1e.fan@mdi soncabl e
Cabl e (508) 752- Dr. .com
(retest) 2884 Worcester MA 01603
Hi t achi Zane Daggett 900 Holt Avenue zdaggett @cm hi t achi
Cabl e (603) 669- Manchester NH 03109 |.com
(retest) 4347
END Greg 720 Shernman Ave greg. vaupoti c@net.n




Anmphenol
Spectr a-
Strip

Vaupot i c
(203) 287-
8725

Harmden

CT 06410

et

TEST METHOD CAPABI LI TI ES

Tabl e bel ow shows anticipated test capabilities of

partici pants.

Balun Balun 4-port 4-port Hybrid “4-port”
Conpany A B C D E F
Anphenol yes yes maybe maybe yes maybe
Hi t achi yes yes no no yes no
Cabl e
Madi son no no yes yes no yes
Cabl e
Seagat e yes yes no no yes no
Adapt ec t bd t bd yes yes t bd t bd




APPENDI X 1

Hybrid Junction Test Fixture

The hybrid junction converts an unbal anced 50 W input into two bal anced
50 W outputs (two signals having 180° phase, 100 W differential). The
sel ected hybrid junction is the M A-COM

H 183-4. This is specified from30 Mz to 3 GHz. However, it may be
used from10 Miz to 3 GHz when used with a careful calibration

: FIXTURE MADE WITH
180" PHASE
SHORT PIECES OF
50 OHM . . 141 SEMI—RIGID COAX
TERMINATION SOLDERED AT ENDS
M /A—COM
H-183-4
A C
COAX TO 6 dB : A‘FAAA///////,AH->
NETWORK ~ ATTENUATOR U PHASE
ANALYZER 3 PLACES ABOUT 3 INCHES

OUTLI NE for Calibration Procedure

Attach fixture to analyzer port 1. Semi-rigid coax strongly
reconmended.

Preset Network Analyzer to default condition. Then set analyzer to:
Power = 10 dBm Points = 401 Li near Sweep (?7?) Start = 10 MHz
Stop = 1 Gz

30 Hz IF BW

Wth attenuators attached, BUT with sem -rigid fixture renoved,
calibrate port 1. This is acconplished using precision standards
attached to the two attenuators on the right.

Two sets of standards are required.

When finished calibrating port 1, attach sem -rigid coax fixture (which
havi ng no sanple attached, is an “open” circuit)

Set analyzer to |look at S11 Phase. Set phase scale to 10° per

di vi si on.

Enabl e port extensions

Adj ust port-1 extension for 0° across the frequency range (expected
for an open circuit). This conpensates for the fixture’'s propagation
propagation tinme. Above 800 MHz, it will not be possible to achieve
exactly 0°. This is because the fixture is not a perfect open
circuit. The attachnent stubs cause snall undesired parasitics.
(Port extension for above fixture is about 380 ps.)

Set the analyzer to |ook at Si11 Set Z Reflected = On Set scale =
Li near

| mportant — The anal yzer has been calibrated to 50 W. The actua

i npedance at the calibration plane was, in fact, 100 Wdifferenti al
Mul tiply measurements by two for differential inpedance.

Measur enent usi ng Open/ Short Met hod

Two neasurenents are required for each pair that is exam ned. First,
record the inpedance of the pair with the far-end “open”. Then record
again with the far end “shorted”. The inpedance is then calculated with
the foll owi ng equation



Z = J (Zopen (Zspyort)  This is the value to
report.

11.2.1 Status of bulk cable round robin 2

Madi son (retest) now has the sanples and will forward to Hitach
(retest) in the sequence shown in the chart.

Al samples are 25 neter |ength.

Hi tachi Cabl e Manchester: Sample 1

Round twi sted pair cable having overall shield, 28 AWG 7-36 TC (Hitachi)
Prep both ends:

pair 1 (Heat shrink 1),

pair 7 (Heat shrink 2),

and pair 34 (Heat shrink 3) (each pair to be secured with heat shrink
t ubi ng)

Madi son: Sample 2

Round twi sted pair cable having overall shield, 30 AWG solid TC
( Madi son)

Prep both ends:

pairs

1 (Heat shrink 1),

7 (Heat shrink 2),

and 34 (Heat shrink 3) (each pair to be secured with heat shrink tubing)
Spectra-Strip: Sample 3

Twi sted pair ribbon having no flats, 30 AWG Solid TC

Zane: Sanple 4

Twi sted pair ribbon having flats at 250mmintervals (Hitachi)

Seagat e has an update in August nmeeting in the formof 01-256r0.

Differences in the data presentati on between the Seagate and the
Amphenol of approximately 20 dB were noted. It was determined that this
difference is probably due to the attenuation of the test fixture being
i ncluded in the data presented by Seagate.

This is yet another exanple of the critical inportance of follow ng the
details of the instructions for executing both the neasurenent process
and the data presentation process if one desires to have agreenent.



Seagate will take the original data, subtract the fixture effects and
forward to Geg. Geg is preparing a sunmary of results.

Greg foresees a followon round robin with a nore conplete suite of
tests and draft procedures including both those used in round robin 2
and other tests not included in round robin 2 but viewed as useful

11. 3 Backpl ane round robin 1, Uresh Chandra, Seagate

[New info in August relates to the specifications for the SCSI signa
driver board (SSDB) that is required for eye pattern testing.]

This effort is needed to add backpl ane testing methodol ogy to the test
suite. The basic idea is to acquire some small sel ection of SCS
backpl anes and send these around for testing at different conpanies.

Unesh is actioned to select 2 boards for use in the round robin
Uresh has docunented the procedure in 01-132r0.

Partici pants include: Seagate, LSI Logic, Maxtor, JPM Foxconn, |BM?,
Conpaq?, HP?,

Uresh has certain hardware that could be useful in exciting the

i nterconnect under test. This round robin will focus on the “Data

spewi ng” card (disk drive card) (renaned in this neeting to SSDB) with a
data interface through the SCA connector that allows progranm ng of the
data pattern through an HBA using the SCSI transport.

Motion Ham/ Umesh that PIP will document a cost effective eye diagram
based test net hodol ogy for passive interconnect that will be part of a
test suite for performance requirenents.

Moti on passes 10/0.

It was agreed in the August 2001 neeting that a SCSI signal driver board
(SSDB) will be used for eye diagram based testing. This board should be
able to control the signal rise tinme, signal anplitude, fall back |evel,
and possibly other parameters. A nethodol ogy of adjusting the
requirenents at the receive mask to account for the fact that the SSDB
does not deliver the worst case allowed signal will be used.

Present status: LSI has conpleted the first round and will pass the
boards/material to Maxtor. LSI has a “break the seal” type of |icense
for the SSDB

11.4 Cable Assenbly round robin 1, Martin O, Ml ex

[ Updat ed in Cctober 2001] -

The present (20011023) status:

Foxconn (Jason Chou) conplete, JPM has conpleted, Ml ex conplete,
next to C&V which is the end. Sone i nconsi stencies are being
found with the attenuation data due to test fixture differences.
Signi ficant inconsistencies have been found. Large contributions



to cross talk are comng fromthe connectors and transition
regions in the cable assenblies.

[material after this point is retained in the mnutes until transferred
to the round robin results documnent.]

Martin O presented his view of the content and timng of this round
robin. As there was not enough tine to explore all the details in this
neeting needed to structure a “good” round robin a reduced, two conpany
round robin will be conpleted before February 2001. Martin agreed to
structure a prelinmnary round robin intended to refine the paraneters of
the real cable assenbly round robin 1. The comnpanies that will deliver
results to the February neeting are Ml ex and JPM

As this is the first attenpt to do a round robin on cable assenblies and
since the details of the tests for cable assenblies are still not
defined this round robin nust be considered as a prelinnary

i nvestigation of test methods.

11.4.1 Update / con call mnutes review, Martin O, Bob G

Docurment contains nminutes fromtwo separate tel econference.

Notes by Martin O from 2/15/01 Tel econference for PIP round robin
cabl e assenbly testing
1. Update on the PIP round robin cable assenbly:

a) The foll owi ng cabl e assenblies have been received by Ml ex:

Sanple A-[30 (7/38) AWG non shielded flat nmultidrop Mcro Quick
Twi st] Hitachi Cable Manchester

2mtotal length built froma 2m section of the 10m suppli ed.
500mm center to center drops with a total of 5 HD68 connectors

Sanple B-[30 (7/38) AWG non shielded round nultidrop] Madison
Cabl e Corporation

2mtotal length built froma 2msection of the 10m supplied. 500mm
center to center drops total 5 connectors HD68 Connectors

Sanple C-[30 AWG solid non shielded twisted flat point to point]
Spectra-Strip (Amphenol) (without flats on the ends)

6mtotal length built froma 6msection of the 20m supplied. VHDC
connectors on the ends (last resort HD connectors)

Sanple D-[30 AWG sol id shielded round point to point] Madison
Cabl e Corporation

6mtotal length nade from6mof a total of 20m supplied

VHDCI connectors on the ends.

Sanple E-[34 AWG solid shielded round point to point] Tenp-flex
6mtotal length nade from6mof a total of 20m supplied
VHDCI connectors on the ends.



5.

2. There were concerns that the idt termnation will be damaged
after several repeated plug in and plug out in the course of
testing. A couple of renedies were suggested: 1) To neke severa
sanples with identical characterizations. 2) To use adapters to
protect the damage to the connector/cable termnation. 3) To

el i mnate danaged lines in the course of the round robin and
collect data only where the Iines are in good condition

| npedance Measurenent:

Net wor k anal yzer inpedance neasurenment was rul ed out as an option
because of neasurenent difficulties for the sanple | engths.
Everyone in the neeting agreed to use TDR neasurenent instrunent.
Al so everyone confirmed he or she has TEK 11801 avail abl e.

There was a measurenent resolution concern neasuring with |aunch
signals at 1 ns. It was suggested to add i nmpedance neasurenent at
| aunch signals of 500 ps risetine.

Att enuati on measurement:

It was pointed out that the SPI-4 spec recomrended attenuation
neasurenent with raw cable lengths that can yield 6 dB | oss.
Since the cable assenblies are fixed in length, the group plan to
cone up with neasurenent nethod to be reviewed in the next week
neeting. This was an action itemfor Mol ex.

Group nenber update:

Not es by Zane D. from 12/19/00 conference call as anmended in this
neeti ng.

1

Di scussi ons on cables to use for the test.
a. Cabl e assenblies?

b. Point to Point!

c. Milti-drops!

Availability of connectors and tooling.

Cabl e shi ppi ng packagi ng and total |engths.
a. See above

Time frame for cable delivery and shipping address.

a. Send to Bob Gannon
b. By the 29'" of Decenber all sanples should be in Bob Gannon’s
hands. Attn: Mario Sahagun
JPM Pant er a
Mont enor el os No. 121
Fracc. Loma Bonita
Zapopan, Jalisco 45060 Mexico

Run down of tests to be conducted by Ml ex and JPM

a. Attenuation [1Vhz to 1Ghz]

b. Crosstal k [ NEXT & FEXT - TDR]

c. Inpedance [Diff- first conpany to test needs to organi ze a
conf. «call to discuss test paranmeters TDR]

d. Propagation tine [Time Donain TDT] for entire length



e. Nunber of pairs to test is 6 pairs. 2 pairs fromthe center 4
pairs against the shield. |In the case of flat cable, test 2
fromeach edge and ACK and REQ in the inner pairs of the cable.

f. Basically data pairs 10, 11, 12 & 13 then ACK and REQ pairs.
However, Bob Gannon can change these paraneters if he feels it
is necessary. It is requested, though, that we | eave ACK and
REQ in the pairs identified.

6. Time frame for phase 1 cable round robin test.
a. February 6'" is the final deadline for testing
b. It is requested that JPM and Mol ex conplete the testing by the
February neeting.
c. All sanples will be sent to Bob Gannon at JPMthen built and
tested by JPM

d. Bob Gannon of JPMw Il forward sanples to Martin O at Mol ex.

e. Martin O of Mdilex will nake fixtures and send them onto Bob
Gannon by January 5'M.

f. Bob Gannon will need to test and send sanples to Martin at
Mol ex by the 16'" of January (Bob to coordinate other tinme
arrangenents with Martin). Both JPM and Mdlex will present
results at the next neeting in February, schedule in S.
California.

g. Ken Plourde Tenp-flex to submt sanple E to Bob Gannon by
Friday Feb 23. Bob will make the assenbly and send to Martin
at Mol ex by March 02.

The following is detail of Martin Os proposed test procedures for cable
assenbly round robin 1.

oj ecti ve:
This note describes a set of test to characterize the electrical performance of cable
assemblies for the cable assembly round robin test. Test will be conducted at different
locations and data and methods compared for measurement data consistencies. This will be
accomplished by measuring several samples, and results compared later. Most Round-Robin
participant will not be able to conduct all tests, each will do what they can.

Sanpl es:

Sanple A-[30 (7/38) AWG non shielded flat] Hitachi Cable
Manchester Mcro Quick Twist with 2mbuild sanmpling 10m
500mm center to center drops total 5 cables HD Cables

Sanple B-[30 (7/38) AWG non shiel ded round] Madi son Cable
Cor porati on Round non-shielded with 2m build sanmpling 10m
500mm center to center drops total 5 cables HD Cables

Sanple C-[30 AWG solid non shiel ded round] Spectra-Strip
(Anphenol) Flat Twisted cable (with or without flats on the ends)
with 6m build sanpling 20m

Point to point at 6m VHDCI cables

Sanple D-[30 AWG sol id shielded round] Madi son Cabl e Corporation
Round shi el ded cable with 6mbuild sanpling 20m Point to point at
6m

VHDCI cabl es

Test Paraneter:

a. Attenuation [1Vhz to 1Ghz]

b. Crosstal k [ NEXT & FEXT - TDR]

c. |Inpedance [Diff- TDR]

d. Propagation tine [Time Donain TDT] for entire length



e. Nunber of pairs to test is 6 pairs. 2 pairs fromthe center
4 pairs against the shield. In the case of flat cable, test 2
fromeach edge and ACK and REQ in the inner pairs of the cable.
f. Basically data pair 10, 11, 12 & 13 then ACK and REQ pairs

Test Equi prent :

1. Network Analyzer

2. TDR

2. Mol ex Proprietary Test Fixtures
4. Coax Test Leads

5. Differential Baluns

Attenuation

Frequency domai n Measurenent conducted in differential node.
Record S,; using log scale. Use 30 Hz | F bandwi dth. For better
resol ution, use 1601 points. Record from 1Whz to 1GHz. Use Log
frequency sweep. Also record values at 80, 160, 200, and 320 M+z.

Test Set up:

Net wor k

Port 1 anal yzer Port 2

[ :J \_: i

—
\bDi fferential /
al uns
At t enuat or

Cabl e Under

Test
Fi xture Boards
| npedance
Mat ched Net wor k

Figure 1 - Test setup



Test conditions
A network analyzer is used both as the source of the test signal and as a
means of measuring the cable attenuation.

The cal kit contains the precision coax cables and the connector system
whose models are stored in the analyzer memory for error correction
purposes.

Test Fixture Board Validation

Measure the impedance of the test fixture board with a 35 ps launch
signal. The impedance of the SMA or launch pad on the board shall
remain in the range of 50 to 65 ohms for a 61 ohm controlled impedance
board. See fig. 2 for a comparison profile between traditional and
acceptable test fixture board impedance for measurements up to 10 GHz
signals. For the case of the traditional impedance profile, use matching
impedance network to reduce the effect of the SMA or pad. The blue
curve is acceptable. The red curve is not acceptable.

200 T T T T T T T T T T

180 -

160 [~ -

140~ |

imped™t> 120 =

impedz<:l>

80— I

60— I

(31189, 5 | | | | | | | | | |
-8 -8 -8 -8 -8 -8 -8 -8 -8 -8 - -
8.44-10 8.46-10 84810 85-10 85210 85410 85610 85810 86-10 86210 86410 8.6610
845108, imped=C> 86541078,
=== 35 pstraditional
=35 ps current

8 8

Figure 2 - Test board validation

Measurement Issues:

For a long electrical delay device such as a cable, the network analyzer presents some
unusual measurement problems when operating in swept frequency mode. Often the



measured response depends on the analyzer’'s swept time, and incorrect data may be
obtained. The magnitude of the response can drop at faster sweep rate and look distorted. At
slower sweep rate correct magnitude can be measured. The result may indicate that a cable
has more loss than it truly does or it may indicate presence of ripples which is truly not there.

The cause of the measurement problem arise when using a network analyzer to measure a
devise that has long electrical delay, dt, the device’s time delay causes a frequency shift
between it's input and output signals. The frequency shift, df equals the product of the sweep
rate and the time delay.

Since frequency is changing with tinme as the anal yzer sweeps, the
tinme delay of the DUT causes a frequency offset between its input
and output. In the analyzer receiver, the test and reference input
signals will differ in frequency by df. Because the test signa
frequency is slightly different than the receiver frequency, the
anal yzer will err in neasuring its magnitude or phase. The faster
the anal yzer's sweep rate the | arger df becones, and the |arger
the error in the test channel

To i nprove the neasurenent accuracy, decrease the sweep rate or
decrease the tine delay. W will choose to decrease the tine
delay. Since the time delay is the property of the test device,
the better thing to do is decrease the delay difference between
the R channel and the B channel. This can be achieved by adding a
I ength of cable with equal electrical length as the test device.
This length of cable can be inserted between the R channel in and
out connectors on the front panel of the analyzer. The del ay of
this cable must be |less than 5 usec.

Differential |npedance:

The i nmpedance will be neasured using a Tine Domai n Refl ectoneter
(TDR) system TDR enploys a step generator and an oscilloscope to
capture signal reflections due to device discontinuities. This
test will use a 500 psec risetine step signal for the | aunch
signal. As the step propagates through the test fixture and the
cabl e under test, any discontinuities will cause voltage

refl ections back into the scope. These reflected voltages are used
to calculate the reflection i npedance of the cable under test.

Test conditions

A Time Domain Reflectometry system (TDR) is used both as the source of
the test signal and as a means of measuring the reflected signals of the
test device.

Two precision coax cables whose characteristic impedance matches the
impedance of the TDR system, are used to connect the test fixture to
the TDR system.

The launched signal is adjusted for 500 psec. risetime.
The schedule and sequence is still under development: the first three are

Molex, JPM (has it now may go back to Molex for new test fixture, and
Madison, Hitachi, Foxconn, TDA, C&M, Tempflex, Amphenol (AIPC)?,



Pr opagati on Ti ne:

Applied
Voltagsg

Voltage

Py

tO
Time

Figure 3 - Propagation time neasurenments

Use the TDR to neasure the propagation time. Capture the input
signal at the receiver and store in the instrunent nenory. Connect
t he cabl e assenbly and capture the output signal

The cable propagation delay will be determined by establishing
the difference between ty and t; (See fig. 3). This will yield the
cable delay performance.

Test conditions

A Time Domain Transmission system (TDT) is used both as the source of
the test signal and as a means of measuring the propagation delay of the
system.



Two precision coax cables whose characteristic impedance matches the
impedance of the TDT system, are used to connect the test fixture to
the TDT system.

The combined test system/fixture step response time should be equal to
or less than the cable step response time.

Crosstalk:

This test will evaluate the cross talk performance for differential pairs of SCSI cable
assemblies.

Test Conditions:

Source Signal: 504 mV p-p differential

Source Resistance: 100 ohms differential matched to 122 ohm board
trace split differential.

Term nation Resistance: 122 ohns split differential

Signal risetinme: 500 psec. (20 — 80%

S: G Rati o based on SPI-4 pin-out

Tek 11801C Scope

Proprietary designed test fixture boards, inpedance controlled 61
ohm

Si ngl e ended.

| npedance matched risetine filters

Test Data Presentation:

Impedance
Ohms (risetime: 500 ps)

Data Lines Round Cable | Twist/Flat Twist Only Comments
DB12
DB13
ACK
REQ
DB10
DB11

Attenuation

Round Cable

DB/m

Data Lines | 3 dB BW 80 MHz 160 MHz 200 MHz 320 MHz

(MHz)




DB12

DB13
ACK
REQ
DB10
DB11
Attenuation
Twist/Flat
DB/m
Data Lines |3 dB BW 80 MHz 160 MHz 200 MHz 320 MHz
(MH2)
DB12
DB13
ACK
REQ
DB10
DB11
Attenuation
Twist Only
DB/m
Data Lines | 3 dB BW 80 MHz 160 MHz 200 MHz 320 MHz
(MHz)
DB12
DB13
ACK
REQ
DB10
DB11
Propagation Time
Round Cable
(ns)
Differential Conductor 1 Conductor 2 Propagation Propagation

Pair

Time

Time/Meter




DB(12) 1 35
DB(13) 2 36
ACK 24 58
REQ 29 63
DB(10) 33 67
DB(11) 34 68
Propagation Time
Twist/Flat
(ns)
Data Line Conductor 1 Conductor 2 Propagation Propagation
Time Time/Meter
DB(12) 1 35
DB(13) 2 36
ACK 24 58
REQ 29 63
DB(10) 33 67
DB(11) 34 68
Propagation Time
Twist Only
(ns)
Data Line Conductor 1 Conductor 2 Propagation Propagation
Time Time/Meter
DB(12) 1 35
DB(13) 2 36
ACK 24 58
REQ 29 63
DB(10) 33 67
DB(11) 34 68
Cross Talk (Differential)
Rise time (20-80%:
500 ps
Differential Pair Round Cable Twist/Flat Twist Only

Driven | Victim

NEXT % | FEXT % | NEXT % |FEXT %

NEXT % | FEXT %




24, 58 29, 63

1, 35 2, 36

Bob Gannon agreed to attenpt to define a signal degradation test based
on eye diagranms and with independent aggressor signals operating during
the acquisition of the primary pair under test eye.

12. Proposed new round robins

No new round robins were proposed this neeting. See however, the next
item
13. Frequency dependence of dielectric constant test nethodol ogy -

Barnes, LSI Logic; Vaupotic, Spectra strip

Deferred (again) to COctober due to scheduling issues with available tine
fromlLarry Barnes. This work is intended to use the HP polished probe

nmet hod according to the following table. A round robin is planned when
the nmethod is stabilized.

Greg Vaupotic provided swept frequency data fromthe slab method for

several sanpl es.

with data were provided to Larry B.

Thi s di scussi on produced col | aboration containing the follow ng:

Pur e pol yet hel yne
sanmpl es to be provided
by Spectra Strip
(unlikely to be

af fected by
processi ng)

sl ab nethod data
from Spectra
Strip's supplier
nmeasur enent s

coax probe met hod
fromLSl Logic
neasur enent s

raw materi al processed | Spectra strip NA due to slab

into a slab sampl es no | onger
exi sting

raw mat eri al extruded NA LSl logic --

over single conductor
30 AWG with

approximately 10 mls
di el ectric thickness

strip materi al

of f conduct or and
nmeasur e by
inserting the
probe t hrough
slit in the
conductor to the
opposite side

The range of frequency wll

be at | east

1 Mz to 1 GHz |inear

The sanpl es and sl ab data have been delivered to Larry.

Greg Vaupotic and Larry Barnes are actioned to conplete the work

outlined in the above table.

The sanples in both pellet and extruded form al ong

sweep.



13.1 Interoperability points

[ The foll owi ng has not yet been resolved by the PIP working group.]

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)

14. PIP docunentation - Daggett

[This item was discussed in the October nmeeting but clearly need to be
updated - a series of special bi nonthly editing neetings has been
schedul ed to address these issues.]

This working group will proceed to develop an internal committee
docunent Titled: “SCSI Passive |Interconnect Performance Requirenments”
whose schedul e is independent from SPI-x standards schedul e. Zane
Daggett is editor, Bill Ham and Greg Vaupotic are assistant editors.
The docurment will follow the same general format as 99-219rx.

The docunment nunber is 00-160r x.

The foll owi ng describes the docunent section assignnents:

Zane Daggett: Editor in chief

Bill Ham General and overview
Greg Vaupotic: Bulk cable (both point to point and nultidrop)
Bob Gannon: Cabl e assenblies (both point to point and mrultidrop)

Larry Barnes: Backpl anes

Moti on Vaupotic/Manildi to renpve the extended di stance i npedance
measurenents fromthe multidrop list (level 1 test).

Moti on passes 6 for, O against, 1 abstain.

14.1 Topics for consideration for the passive interconnect test
docunent

[ This section was discussed in earlier neetings and nodified slightly in
this meeting. It will be retained in the minutes until transferred into
the PI P document. ]

The material in this section was reviewed fromthe | ast neeting as
possi bl e candi dates for consideration for the PIP docunent 00-160rx.

14.1.1 Conponents of passive interconnect

The foll owi ng constitute the basic building blocks of passive
i nt erconnect :

nedi a (wire and backpl ane)



connectors
transition regions (connector termnation / conb out / lacing regions /
Vi as)

14. 1.2 Instrunentation / neasurenent nethods:

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

These topics are in addition to other issues already identified for bulk
cabl e.

14. 1.3 Acceptabl e performance val ues

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

15. Starting point for specifying application of tests

The following material was devel oped on Cctober 23, 2001

The followi ng configurations of primary practical interest will be used
for specifying the level 1 tests in the PIP docunent:

Point to point shiel ded
Unshi el ded multidrop bulk cable up to 3 nmeters, up to 16 drops
Mul tidrop backpl anes up to 16 drops

O her key constraints:

No concat enated configurations allowed (e.g. round cable to flat,
shi el ded cabl e to backplane with no expander).

Al'l connectors shall be identified as initiator or target.

Two | oading conditions for nultidrop interconnect assenblies are
required:

1. Al SCSI device ports have a standard load in place during the
nmeasur ement

2. Any one target port has the standard | oad rempved to simulate hot
pl uggi ng conditions

Standard | oads shall have the followi ng properties:
The nom nal | oadi ng paraneters shall be specified

Each standard | oad shall be characterized by its connector type (SCA-2
or HD68) and optim zed for SPI-5.



Nom nal | oadi ng paraneters on the standard test |oad are:

Capaci tance at the connector interface: signal to ground = 6pF, signa
to signal = 3pF; the capacitance on the test |oad consists of: 2pF for
connector, 2pF for trace, 1pF for vial/pad, 1pF chip cap

Di stance from connector interface to capacitance: 37.5 mm+- 2 mm

PCB i npedance: 122 +- 10 ohnms (should match SPI -5)

15.1 Definitions for the docunent - Barnes

Not addressed at this neeting.

16. Architectural definitions

[Retained until transferred to the PIP document]

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

Al measurenents will be through a mated connector. This neans that the
test fixturing specification will be critical since part of the tested
interconnect will remain with the test environnent and part will be

renpvable with the | UT.

Zane is creating a sumary 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

17. A d business

17.1 Definition of the requirenents for different configurations

[ This topic was addressed again in August and basically ratified. There
were however a couple of inportant tweaks relating to the values at the
1 MHz point - see last two paragraphs of this section.]

The following figure defines the S21 (attenuation/gain) requirenents
based on three configurations:

uni form bul k cable used in point to point applications

non-uni f orm bul k cabl e and unpopul at ed backpl anes (no connectors)
used for multidrop applications

popul ated (with | oads) nultidrop cable assenblies and backpl anes



The curves are based on using a maxi numnultidrop cable assenbly |ength
of 3 meters in non-concatenated applications. For point to point
assenblies the maximum |l ength is assuned to be 25 neters. The point to
poi nt requirenents are the same for the cable assenbly and the bul k
cabl e because of the dom nance of the cable | osses.

Note that the |l osses for the multidrop configurations are assuned to be
significantly caused by resonant effects due to the | oads and non-
uniformties. Mre allowance is made for nultidrop cable assenblies
than for nultidrop cable assenblies. Due to the assuned short |ength
for multidrop applications less prinmary wire loss is expected. The
budget for accommdating the resonant | osses cones fromthis | ower
primary wire losses in the shorter lengths for nultidrop.

The | ow frequency | osses are also less for the multidrop applications
due to the assunmed shorter |ength.

Not e that these performance requirenents are independent of |ength and
apply to all physical constructions including backpl anes.

bulk point to point

-0.165dB~ - i
-1.9dB~ multidrop bulk
-6 dB?
1 MHz
-12 dB
Notes:
1) the multidrop

specification is based
on a 3 meter maximum
length with 30 AWG wire

200 MHz

. - multidrop with loads
2) the point to point is based

on a 25 meters maximum
length with 30 AWG wire

3) curve shape is K* SQRT f

Maximum allowable (end to end) S21 vs log frequency

The details of this approach need to be tweaked to allow for a real SQRT
f curve fit per the nmethod described in Geg's detail ed description.

The D.C. loss nunbers do not actually occur at 1 MHz. The mask will use
the SQRT f curve fit thru the 12 dB or 6 dB points with an additional
requi renent that the true D.C. resistance requirenents nmust al so be net.
The D.C. resistance requirements are based on 4 nmeter 30 AWG for

mul tidrop and 25 meters 30 AWG for point to point. D.C resistance
requirenents will be specified in a separate section.



Thi s general discussion of how the various parts fit together will go
into the overview section of the PIP docunent (Ham editing).

17.2 Skew measurenent and specification nmethodol ogy, Ham

This topic was not discussed in August.

17.3 Standardi zation of cable sub assenblies, G eg Vaupotic

[ No new di scussions in August]

[It was agreed in the June neeting that the term“multidrop” would be
used to describe constructions that have transition regions in addition
to those needed to attach the end connectors.]

Per the last PIP nmeeting the termnedia will not be used to refer to
bul k cable. Greg noted that the concept of non-uniformnedia is not
really describing the situation. He proposed that the term “cable sub-
assenbl y” be used to describe bulk cable nodified to acconmpdate the
next higher |level of assenbly. Exanples of cable sub assenblies are:
twist and flat, and round cable prepared for ternination

This term nol ogy was accepted by the PIP working group

The following naterial was offered for discussion but was not revi ewed
in detail. The material in its present state does not represent
agreenment by the PIP group.

The material following is related to neasuring cabl e subassenblies
conposed of twi sted pairs, having transition regions added to facilitate
final -assenbly operations.

SPI -3 specifically excludes these products fromthe neasurenent /
test specification, recognizing the fact that these are not uniform
nedi a, but are subassenblies.

Large demand exists for non-uniform nedia.

No measurenent standards exi st for these subassenblies. Suppliers
and custoners are therefore forced to devel op ad hoc nethods which
are often inconpatible or contradictory.

Measur enent net hods nust be specified, even if test limts are not
presently understood. It will be difficult, perhaps inpossible, to
eventual ly develop limts wthout generally accepted nmeasurenent
nmet hods.

Si nplifying Assunptions (suggested)

These i ssues were not previously addressed due to the conplexity of the
subassenbly problem Dramatic sinplification mght result fromthe
foll owi ng assunptions, which appear to cover npbst actual end-use
situations.

Non concat enat ed



Maxi mum | engt h perhaps 4 meters (which significantly exceeds prior
Pl P/ SSM di scussi ons) or maybe determined by an attenuation mask
di scussed | ater.

| npedance, Tine Donain

A fundanmental contradiction exists between the treatnment of uniform
nedia (often called “round cable”) and subassenblies.

120 Wuniformnmedia is always a called 120 W, even after transitions
have been | ater added.

But, for exanple, a 120 Wtwi st and flat cable is treated very

differently. It is still and always a 120 W twi st section, but as we
pl ace transition regions into a subassenbly, the average inpedance
i ncreases, no surprise. But we no longer call it a 120 W. This is

hi ghly inconsi stent.

For flat cabl e subassenblies, many users specify the inpedance by
| ooki ng at the average i npedance over several regions. Suddenly, the

120 W cabl e becones 125 or 135 W. This is absurd — it’s still a 120 W
cable with added transition regions.

Greg noted that it may happen that “false” flats may be seen in the TDR
trace and that due to roll off in the sanple it nay not be possible to
see a well devel oped inpedance flats for physical flats that are far
away fromthe instrunent attachnment point.

The use of filtering to emulate the signals that are used in the
application also serves well to obscure the inpedance of the flat.

[A method to specify the inpedance requirenents.]

Twi st ed region

This is the “uni form nmedia” section of the subassenbly. Oten tw st

regi ons are |ong enough to achieve a reasonably accurate inpedance
neasurenent. Very short twi st regions are problematic, as reflections

i nduced by discontinuities obscure the region of interest. Wen the
twist region is very short, it mght be allowable to neasure a tw st
region of a VERY sinilar sanple having sufficient Ilength for reflections
to settle. (This special sanple mght be produced as part of the sane
production-run that produced the itemof interest.)

Transition region

The first transition region is obscured by fixture effects, while the
second region is frequently rounded by attenuation. The transition
region is not specified on round-cable assenblies. Wy do we specify
the transition region here? Mght it be sufficient to characterize the
transition region?

| npedance, Extended distance

Recomend not including. Evidence indicates subassenblies need to be
very long (>> 50 neters) to danp-out neasurenent resonances. It is



extrenmely inmpractical to neasure very |long sanpl es because of the usual
| ack of shielding. (Understood by anyone who has actually tried to
suspend 50+ nmeters of ribbon froma ceiling, while maintaining distance
and m nim zing sanple crossovers. Even 25 neters is only marginally
practical.)

Att enuation

Not all subassenbly producers can produce | ong sanples wthout built-in
transition regions. Therefore it mght be best to neasure attenuation
of subassenblies with the transition regions in-place. (25 nmeter length
is feasible.)

Because we mi ght assune a short maxi mum | ength, we mght specify that

t he subassenbly neet sone specified mask. For exanple, define a nmaxi num

attenuation as 6 dB at 200 MHz. For a 4 neter maximumlength, this is
1.5 dB / meter nmaxi num at 200 MHz.

Apply a +/frequencyrel ati onship as shown:
1.5dB / meter = kf then k = 0.106066 with fin MHz

Mask Attenuation dB / meter = 0.106066 \ﬁ with fin MHz

Attenuation, dB / meter, 9.85" Interval Between Flats
25 meter Sample from Cable Round Robin 2
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Figure 4 - Attenuation of 3 different pairs, mask added

This sample from Cabl e Round Robin 2 would pass a 200 MHz attenuation
specification, but would fail the exanple mask specification for 4 nmeter
| ength at about 75 MHz. However, at 3 neter length it would be quite



good. Based on attenuation only, this exanple mght be marked “for 3
nmeter max | ength” (based on all the assunptions).

Propagati on Del ay and Skew

For measurenent sinplicity, and based on assuned 4 neter naximum | ength,
all delays and skews should be specified as xxx ns / 4 nmeters or XxX ps
/ 4 meters. Unit-length specifications are irrel evant based on non
concat enat ed assunpti on.

Dielectric Constant Variation with Frequency

Suggest deleting this requirenent for these subassenblies. |If assenbly
is very short and cost sensitive, the group might not want to
automatical ly disallow econonical PVC

When nodel ing periodic structures, slightly variable permttivity is
probably the snmallest problemfaced by a nodeler. (Wen necessary,
reasonably accurate permttivity vs. frequency data coul d be provided.)



Crosstal k
Bel ow are pl ots showi ng FEXT for two structures.

Figure 5 shows flat cable that is twisted along it’s entire length (no
transition regions).
Crosstalk is about — 46 dB at 100 MHz.

Figure 6 shows a subassenbly sinilar to above, but with transition
regions on 9.85 inch intervals.
The subassenbly’s crosstalk is about — 20 dB at 100 MHz.

The added crosstalk is not due to the “uniformcable”, but instead is
due to the structure introduced in the subassenbly process.

The sane thing would happen to a uniformround nmedia that had transition
regi ons applied at
simlar intervals!
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Figure 5 - “Uniform Media” Flat Twi sted Pair Cable




9.85" Interval

-20

10 feet
-60 '
10 100 1000

Figure 6 - Sane, but with added Transition Regions

To be consistent with the specification of uniformnmedia, three
alternatives are evident.

Measure uniformcable simlar to that used in subassenblies (e.g.:
speci ally made ribbons w thout transition regions).

Don’t measure crosstalk at all under the nedia specification.

Measure subassenblies to conply with an as yet to be devel oped
subassenbly specification.

17.4 NAMe of driver board

Mot i on Ham Daggett that PIP adopt the name/acronym “SCSI signal driver
boards (SSDB)” to describe the function formerly ternmed “spew ng board”.

Moti on passes: 7/3/1

18. New busi ness

18.1 SCsSl signal driver board, LSI Logic, Larry Barnes / Bill Petty




Bill Petty showed the architecture of a new Utra640 test chip that is
partially intended to be used on a SCSI signal driver board (SSDB)

This is an approximately 250 pin chip that would be integrated onto a
PCB and programmed with a JTAG interface. This port is connected to a
paral l el port of the type that typically found in a personal conputer
running with software that enulates a JTAG interface. (lnstructions for
buil di ng the cabl e connecting the parallel port to the SSDB will be
provi ded.)

The PCB can be ordered with either an SCA-2 or a VHDCI connector to
enabl e attachnent of passive SCSI interconnect.

This SSDB wi Il support Utra640, Utra 320, Utral60, and Utra2 LVD
applications as native on the board. An external input is provided to
enabl e non-standard speeds to be used froman external timng source.
An application, probably running under DOS, that allows the user to
control the SSDB will be supplied with the board. Both a binary object
and a source code version will be included.

A four pin 5v power connector standard (PC issue) and a 2 pin coaxia
connector. 1 anp source.

The chip could al so be used as a stand al one SCSI transceiver but this
is not intended in the SSDB

In partial satisfaction of the open action itemrelated to the

avai lability and support of the SSDB the PIP group generated the

following list. The list relates to the non technical properties.

How i s the SSDB supported? HW SW setup
Basic instructions are supplied with the SSDB. The user is expected
to be skilled enough to use the SSDB for the application. The SSDB
is effectively an “eval uation” product that is not expected to ever
be producti zed.

How does one order the SSDB package? Which conpani es?
Only LSI Logic is presently contenplated - others wel cone

What cost range is reasonabl e?
LSI to make a proposa

What kind of guarantee / warranty?
Wor ks out of the box when connected to an operating parallel port and
progranmmed with the supplied software. No other expressed or inplied
warranty i s expected.

How i s repair done?
Order another unit fromLSl Logic.

Approxi mately when will an SSDB be avail able for ordering?

LSl Logic to nake this determ nation



What is the availability schedule in relation to other SCSI products
(HBA's, HDD s, etc).

Shoul d be avail abl e well ahead of other SCSI products to allowtine
for interconnect devel opnent

What kind of license is required for the hardware?

Li cense is non-reverse engineering and is essentially the sane as the
present TC-3 (the present LSI Logic board being used in the round
robins) and the |license agreenent is published on the T10 web site as
01-133r0.

What kind of license is required for the software?

LSl Logic to nake a proposal

18.2 Open vs closed systens related to PIP, Daggett/Ham

pen systens are those where all the conponents with interoperability
points may be supplied by different suppliers and the resulting
configuration is expected to neet the requirenents at al

i nteroperability points.

Cl osed systens are those that are conprised of conponents that nonminally
are simlar to those used in open systens but where the exact parts used
are always assenbled in the sane conbination and in the sane
configuration and usually are the sane part nunber fromthe sane
supplier.

Open systens require specification at all interoperability points
(typically connectors) for any conponent. Cl osed systens only require
that the signal received at the device neet the specification. C osed
systens are much sinpler to specify since the only requirenent is the
recei ved si gnal

It was agreed that PIP will remmin focused on the open system assunption
with the further caveat that open concatenated systens are not included
inthe initial versions of PIP. [Open concatenated systens are those
that all ow connection of dissinmlar passive interconnects (e.g. flat to
round cable, cable to backplane, etc.) AND specify the performance
requirenents at other than end to end interoperability points.] C osed
concat enat ed systens are conprehended within PIP if the closed system
can be accessed with the test fixtures and calibration procedures
defined for the open systemrequirenents. [An exanple of a closed

concat enated systemis the cable to backplane construction with no
requirenents specified at the cabl e/ backpl ane interface unless an active
SCSI expander port is present at that interface in which case the system
becomes an open system]

19. Next neetings

Approved schedul e:



Novermber 13, 2001 9AMto 5 PM PIP editing Shrewsbury, MA (Conpaq)

December 11-12, 2001 9AMto 5 PM 12/11; 9AMto 12PM 12/12 Cuadal ajara
MX (JPM)

Request ed schedul e:

February 21, 2002 (Thurs) 9AMto 5 PM 9AMto 5 PM Santa Cruz, CA
( Seagat e)

April 2, 4 2002 (Tues) 9AMto 5PM New Hanpshire, (Htachi) — April 04
is editing for either PIP or SSM 2

20. Action Itens:

20.1 Ad action itens from previ ous neetings

Larry Barnes to acquire data fromthe polished coax probe method for
dielectric constant frequency variations.

Status: equi prent now in hand, prelinmnary setup created with software
runni ng but test results now expected before Decenber, 20xx neeting due
to Larry not having adequate bandwi dth this period to conplete

Zane to provide a methodol ogy specification for the HP sl ab nmethod for
dielectric constant vs. frequency
Status: approx 50% conpl et e

Bill Hamto post the draft minutes to the T10 web site
Status: done 01-262r0

Uresh to propose a set of tests to be used including things |ike test
fixtures and specific slots to be measured for backpl ane round robin 1.
Status: done - except for S21 tests

Bill Troop to select 1 or 2 boards for use in the backpl ane round robin
1

Status: done but boards are not yet supplied to the backpl ane round
robin - focus changed to backpl ane round robin 2 - Larry Barnes to
contact Bob Christopher to determ ne probable future involvenent -
Status of status: contact was made - no additional info resulted -
transferred to new action item

Hamto deliver a single 10 slot Conpaqg backplane (one that is presently
shi ppi ng) for backpl ane round robin 1.
Status: carried over - focus changed to backpl ane round robin 2

Bob Gannon to attenpt to define a signal degradation test based on eye
di agrams and with i ndependent aggressor signals operating during the
acquisition of the primary pair under test eye.

Status: partially done - Bob to adopt Umresh’s basic approach in
anticipation of an SSDB bei ng avail able fromLSl and /or others.

Greg Vaupotic and Larry Barnes to conplete the work outlined in the
table relating to the frequency dependence of dielectric constant.



Status: slab nethod data and sanples sent to Larry - still need the
probe nethod neasurenents - Geg's part is done

Larry Barnes and Unesh Chandra to deternine the

avai |l abi lity/acquisition/devel opment/support etc. of viable SCSI signa
driver boards (SSDB) for use in eye diagramand cross talk testing
Status: LSI Logic has suitable prototypes and is devel opi ng new versions
but commtnent to general availability has not yet been established,
Seagate has al so indicated possibility of being a co-devel oper/supplier
of such boards - status of status: new action item assigned to Zane.

Larry Barnes to place his spreadsheet relating to effects of periodic
structures on the T10 web site.
Status: data | ost due to theft of conputer - recovery to be attenpted

Greg Vto create 01-130r1 containing the essence of the Seagate results
relating to effects of sanmple |length on inpedance.
Status: carried over

Greg V. to create an informative annex relating to the effects of sanple
I ength for sanples with periodic structure.

Status: effectively conbined with action item above and addressed at the
Noverbers editors neeting

Larry B to propose a specific syntax for PIP definitions based on those
accepted for the SSM docunent for the next neeting.
Status: done

Hamto create a draft of the overview section for the PIP docunent
Status: partially done - needs review

20.2 New actions fromthis neeting

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

Larry Barnes to contact Bob Christopher again to determ ne probable
future involvenent of Bill Troop

Status: new

Zane to draft a letter to LSI Logic containing the nmaterial devel oped by

PIP relating to SSDB' s
Status: new

21. Adjourn

The neeting adjourned at 12: 30PM on Cct ober 24, 2001



