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This was the initial neeting to address the general subject of nodeling for

paral |l el scsi. The attendees were;

Nane Conpany

Paul Al oi si Uni trode

Larry Barnes LSl Logic

Jie Fan Madi son Cabl e
Jonat han Fasi g Western Digita
Bill Ham Conpaq

Tari q Abou-Jeyab Adapt ec

Martin Ogbuoki ri Mol ex

Ri chard Uber Quant um

Dean Wl | ace Q.ogi c

1 I ntroduction

2. Attendance

3. Agenda devel opnent
4. Overview of effort
5. Presentations

5.1 Termnation nodel (Paul Al oisi
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Uni t r ode)

5.2 Cable nodel (Tariq Abou-Jeyab Adaptec)

Qut put of group

SFF backpl ane

Conponents to be nodel ed
8.1 Cabl e assenblies
8.1.1 Cabl e nedia (bulk cables)
.1.2 Connectors (on cable)
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.5.2 Access to actual neasurenent points.

9. System configurations
10. Data patterns
11. Data rate
12. Verification/correlation
12. 1 Physical neasurenent points
13. Definitions
14. Tool s
14. 1 Behavi oral
14.2 Circuit

Present ati ons

Term nati on nodel : Paul Al oisi described a nodel

This particular design has an output inpedance that is flat out to 400MHz.
Paul al so pointed out that there is considerable difference between output
i npedance versus frequency for other term nator nmakers. Paul also reviewed a
term nator nodel for a regulator and discrete resistor stacks (power

term nation).

for an integrated term nator.

Cabl e Model: Tariq Abou-Jeyab Adaptec described a Pspice nodel that he was
developing. Tariq tried to build a | unped nodel using discrete conponents to
nmodel the lunps and di screte conponents to nodel the skin effect. The
simulation results did not agree with neasurenents. The group decided that it
is very difficult to nodel a cable using this nethod and tools that allow nore
flexibility in entering neasured paraneters and cal culating | oss due to skin
effect are probably better suited for |ossy cable sinulation The nodeling of



the skin effect is being exam ned by Larry Barnes through sone el aborate
schenes. The skin effect is currently one of the nost difficult things to
nmodel accurately. It is difficult also to know how nuch of the neasured | oss
cones fromskin effect and how much cones fromdielectric |osses.

6. Qutput of the group

The study group will produce two types of output, 1) reports to the scs
wor ki ng group, 2) and a committee docunment containg the technical details.
Also a site that will contain sinulation nodels for conplete system

si nmul ati ons.

7. SFF Backpl ane
Bill Ham noted that work was starting on a SFF backpl ane.
8. Conponent nodel s.

8.1.1 Cable assenblies
These consi st of the nmedia, connectors, and a transition region fromthe
connector termnaiton to the nedia.

8.1.2 Cable nedia

Much di scussion centered around how to nobst accurately nodel the cable. Lossy
transm ssion |line nodels nust be used. The foll owing nesured paraneters are
needed to construct an accurate cable nodel. L(f), C(f), G f), R(f) and
potentially the scattering (s) paraneters. The frequency range is fromthe
fundanental of the datarate to 0.59/trise (20 to 80 percent number presented
by Larry). The cable paraneters are represented by matrices:

Rmn(f) is the dc resistance and the skin effect resistance
Gnn(f) is the dielectric |oss.

Lmn(f) is the nutual inductance and the self inductance
Cmn(f) is the capacitance both coupling and to ground.

The size of the matrix depends on how nany conductors are used in the coupling
cal cul ations. The two conductor nodel was worked out, but there was sone

di sagreenment as to how nmany conductors have to be considered for crosstalk.
Larry Barnes took the action itemto see what this nunber is, his first
thought was the five closest pairs. Wien Larry does this calculation he wll
consi der conductors that have a nutual inductance that is within 10% of the
sel f inductance, anything less than this will be ignored.

Jie Fan agreed to present neasured nunbers for the next neeting that can be
used in the sinmulation nodel. These nunbers will include the frequency effects
from40MHz to 400MHz at 40MHz steps. Jie will provide the neasurenent nethods
and the nmeasurenents for AW 30 cabl e.

Skew wi | | be accounted for in the nodel by adjusting the cable length in the
simulation to give the proper skew nunbers between pairs. Only pair to pair
skew wi || be considered, conductor to conductor skew will not. The other

met hod for adding in skew would be to adjust the paranetric nunbers in the
nmodel , but this was deci ded agai nst.

Verification of the simulation nodel with neasured results should be done by
the foll ow ng:

1) Input step response with TDR neasurenents, this will give the inpedance of
t he nodel

2) Attenuation versus frequency.

3) Crosstal k.

There was sone di scussion on howto do a sinulated TDR and Martin Ogbuoki ri
will give a presentation on this next tine.



8.1.2 Connectors on cable assenblies

Were not discussed due to |ack of tine.

8.1.3 Transistion region

Not di scussed due to |ack of tinme.

8.2 PCB s

8.2.1 Host

There was sone di scussion as to how many connectors shoul d be consi dered on
the host board, the nunber agreed to is two wide connectors. Tariq agreed to
do a host board nodel

8.2.2 Target

Dean agreed to do a target board nodel

8.2.3 Interconnect board

Not di scussed due to |ack of tinme.

8.3 Connectors

Do good connector nodels exist? Only nodels available are for mated
connectors. Ml ex has connector nodels for the VHDCI and SCA-2

8.4 Termination

See Paul Aloisi's presentation.

8.5 Transceivers

Question of how to nodel due to the proprietary nature of the designs.

The rest of the agenda was not covered due to | ack of tine. The next neeting

will be July 29. A nore conplete docunent that will be updated after each
meeting will be uploaded to the website, the docunent nubmer is 99-204r0.

Dean Wl | ace
Q.ogi ¢ Corporation



