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Dal Alllan. vice chair of X379.3 chaired lhe meeting. At the end of the meeling Don
Tolmie was asked to wrile up minules, and has done so 1o the best of his racollection.
Thanks were expressed lo National Semiconductor for hosting the meeting and providing
excellent meeting facilities and supporl. The number of altendees was aboul three times
larger than last time, and much grealer than originally expected.
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HIGHER SPEED SIGNALLING

Bob Bellino of Madison Cable started off with a discussion of skew characteristics of
\wisted pair cables. By paying careful aflention to cable lay, insulation size, and
matarials Bob fall that we could obtain +/- 2% skew diflerance between separale pairs
in the same cable. On a 50 mater cable this amounts to about +/- 5 ns.

Rick Handerson and Kumar Sivasolhy of National Semiconductor presented some
improved performanca figures for the AS-485 DS3695 transceivers based on
constraining the vollage and temperatura extremas. |mprovements were about 30% -
35% over curranl specifications. |t is not required to use chips from the same lot 1o
oblaln the improvemants, but scraening would be required. It is too soon to know how
surface mount chips will compare lo DIPs.

Roger Cummings of CDC Canada presented some summary sheets for computing total
transmission pramatars and their uncerianlles. The worst case numbars were filled In
on-line with Input from the atiendees and were based on the cable skew number provided
by Bob Ballino, the improved performance transcelvers, and 50 msters of cable. After
warking through the worst case numbars It was concluded that higher speed SCSI and IPI
would never wark. The major contributors 1o the uncertalnity budget, in order of
significance, wera (1) intersymbol distorlion - 20 ns, (2) raceiver propagation delay
and receiver rise/fall limes - 14.1 ns, (3) cable skaw - 10 ns, (4) signal crosstalk
and raflections In the cable - 10 ns, (5) recelver Jitter - 10 ns, (6) transmitter
propagatlon delay, asymmetry, rise/lall, elc - 9 ns, and (7) clock logic setup/hold
limes for the transmitter and racaiver - 5 ns each. Thare are also some 1 and 2 ns
uncartainties dua to board traces and drop cables.

In actual practice things seem to work better than our worst case analysis, what are we
doing wrong? Can all of the factors occur at onca? Can we use statistical methods to
improve things? I was pointed oul thal & single vendor has tighter contral over his
system, and hence may not need lo allow for the worst casa, but in the standards arena
whera difterant vendars ara interconnecting we do need lo consider worst case. It was
requasted that organizations with experience with high speed signalling on cables help
provide some guidance on what really works.

Soma of the other possibilites discussed included (1) limiting the distance lo less than
50 meters lo decrease the cabla skew, (2} using ECL drivers and recaivers to reduce the



driver/receiver ungaﬂainlles. (3) limiting the topology la point-to-point 1o reduce
r'eﬂ.elctlons, (4) using run-langth coding o reduce intersymbaol distortion, and (5)
hr‘l;mmg tlhta higher speed version to co-ax lo decrease the high frequencay signal
atlanuation.

l N CHANN

Don Tolmie of the Los Alamos Natlanal Laboratory led a discussion on goals for a much
higher bandwidth channel based on some papers distributed before the meeling. The
application areas for the channel ware slated lo be (1) processor to processor, (2}
processor to real-lime graphics display (video display), and (3) processor to disk
system. Al this point tha Inten! was to consider only goals, although Los Alamas had also
provided a strawman draft specification of a praposed channel,

1. Burst bandwidih - Los Alamos proposed 800 Mbit's as the bandwidih goal, and there
was no disagreement from lhe atlendees.

2. Distance - It was agreed that 50 meters was a minimum distance. It was also agreed
that extenders shouid not be precluded so that distances of up lo 2 kilomelers could be
supported. The 50 meter distance limitalion was based on a copper implementation,
and after the earlier discussions copper made people nervous. Cray Research is
currenlly offering an BOO Mbil/s channel, 64 bils wide, but limiled lo 75 feel,
Cray Research is unsure at this lime whather or not they would want to propose
their channel as a standard.

3. Flow control - Sufficient hardware level flow conlrol musl be provided to keep the
suslained bandwidth at at lsast X% of the burst bandwidih when using the maximum
length cable. The atlendees agreed on the need for this requirement but did not set an
absolule value during the mesting.

4. ParallelSerial - It was felt that this was an implementation issue and should not be
decided now.

5. Double width allowed - There wasn't much discussion hers, but | did get the feeling
that people wqutd look favorably on a modular approach, especially allowing
narrower versions to run at slower rates, e.g., 200 Mbivs.

6. Point-to-point/Multi-drop - It was felt that this was also an implementation issue
and should be deferred. If our experience with the higher speed signalling for IPI
shows that mulll-drop is feasible, then it may be included. Point-to-point had baen
proposed as a way to Improve the signal quality on the cable.

7. Hall-duplex/Full-duplex - Afler much wrangling with semantics, it was concluded
that what we wanted was a simplex channel. If full duplex Is desired, then use two of
the simplex channels. It also allows for a diffarent channel in the reversa direction,
for example a much slower channel in the reverse direction for a predominately
output only device such as a graphics screen.

Alnn.g with this item is the desire to have all signals be unidirectional for signal
quality reasons as well as 1o make il easler 1o roule through a crossbar swilch.

B. Packet size - It was agreed Ihal a large packe! size is needed lo keep Ihe sustained
bandwidlh high whils keeping the packels-per-second fo a reasonable level. You do

not want too large a packet size sinca that has a tendency to hog a channel and possibly
freeze out pther messages for the sama dastination.

Don Tolmia proposed a8 max packel size of at least 128 KByles based on extrapolation
from the Elhemnat packel size and dala rate. |t would bs desirable to have larger
packals for some applications, for example a 1 MByte video frame as one packel.

As part of the packet size discussion Ihe question of checksums was ralsed. The Los
Alamos draft proposal used parallel Hamming check bits on a per word basis (ECC for
SECDED), but did not include any sarial checksums over mulliple words. Since CRCs
are length dependent, and channal repeaters that cannot buffer a full packet may be
used, it was falt that the serlal checking should be done on a smaller segmant of the
packst. One possible solution was a checksum at the end of each burst (avary 1
KBytes) in the Los Alamos draft proposal. The attendaes fell strongly that some sart
of serial checking was required. .

No agreement was reached on a minimum packet size. A minimum of zero Is
desirable, but a minimum of 16 bytes or so may be preterred for ease of hardware
Implamentation.

9. Addressing - Questlons wera raised as to why addressing was needed on a peint-to-
point link. Los Alamas falt the need for addressing since they planned to use the
channel in & network environment. Further discussion concerned that It addressing
was neaded, should il be inside the packet proper, or as an out-of-band component.
No resolution was forthcoming.

10. Immediata Status Response - Los Alamos proposed amitting the current 1P|
immadiate status response lo commands and data and using higher level prolocols 10
report errors. The attendses felt strongly that an Immediate error stalus line
should ba Included so that ratransmission can ba triggered as soon as possible.

11. Hardware lsvel resel - Los Alamos proposed a separate resel, or Initialize, line 1o
force the interfaces into a "ground zero® state at power on or error time. Tha
attendess gava a mixed reaction, and the item was left as "recommended®.

12. Prolocol - The attendees falt that for a number of reasons, Including addressing
defined by discrete signalfing sequences, prolocol up to layer 4 was also required.

13, Network (crossbar) capabillty - Los Alamos has plans to use & crossbar to swilch
multiple channels for computer networking. The attendees fell that Los Alamos had
not described thelr requirements sufficiently for them to judge what channel
raquirements were nacessary lo interface with a crossbar switch.

14. Dal Allan presenied a viewgraph showing similarities in signal usage and data
wranster saquences betwssn tha Los Alamos proposal and the streaming mode of IPl.

15. Nama - It was suggested that the word "Open” be dropped from the Las Alamos
proposal to avald any confusion wilth OSl issues since the channel is intendad for use
in a closed rathar than public system. Hencsforth, the name will ba "High Speed
Channal* (HSC).



TAXI CHIPS

Jayshree Ullal and Sarosh Vesuna of AMD gave a presentation describing the
AmM7968/AM7969 TAXI (Transparent Asynchronous Xmilter - Receiver Interface)
chips. They are FDDI compatible, provide 4B/5B encoding-decoding, clack recavery,
parallel/serial conversion, and data rates up to 100 Mbit's. Sarosh presenied sevaral
examples showing how TAXI chips could be paralleled for wider data busses or higher
bandwidths. Tha chips are available now at a cosl of about $50 per chip set in 100-
1000 quantities.

T EETI

The next plenary meeting ol X3T79.3 will be on April 27-28, 1987, at the Red Lion Inn
in San Jose California. It was pointed out that the not much technical wark gets done at
lhe plenary mesting, it is mainly for coordinating activities between lhe different
committees and formalizing the working committee results.

The nex! working group mesting will be heid May 14-15, 1987, at National
Semicanductor, 2900 Semiconductor Drive, Sanla Clara, CA, and hosted by Balu
Balakrishnan (408) 721-4283. No arrangements have been made for hotels, but for

people coming info town the Sunnyvale Hilton is suggested as being convient (408)
738-4888.

A T NEX I EET

1. National Semiconductor to wark an tighlening up the specs on RS485S drivers and
receivers for use in SCSI and IPI systems.

2. Everyone possible lo look al ECL cable drivers and receivers, and the best
specilications possible.

3. Vendors using high speed swilching on existing channels lo provide details and
experiences on lhe cable and cable driving components.

4. Los Alamos lo provide proposal and scope for the HSC physical and logical entities.

5. Additonal High Speed Channel propasals are saolicited, especially ones that have
already been implemented.

The meeting adjourned at 3 pm on Thursday, April 2.



