Engineers grapple with deep-submicron physical effects

RTL de 51gn planmng eludes the EDA industry

By Michael Santarini
SAN JOSE, CALIF. — A design crisis
in the ASIC community is
reaching a boiling point as en-
gineers struggle with deep-sub-
micron physical effects and
multiple iterations hetween
layout and physical design. Un-
fortunately, the register-trans-
ferlevel (RTL) design-planning
tools that were supposed to
ease these problems have been
painfully slow in coming,.
Tools for RT'L design plan-
ning are generally viewed as a
combination of floor-planning
and estimation tools, Only a
handful of tools that fitthis cat-
egory are shipping today, in-
cluding floor planning from
Avant! Corp. (Fremont, Calil.)
and power estimation from
Senté Inc. (Acton, Mass.).
Other vendors have taken
much longer. In a clear illustra-
tion of how difficult the problem
i5, Cadence Design Systems
(San Jose, Calif.) introduced an
RTL floor planner called Sili-
conQuest in 1995, and then
shelved it in favor of High Level
Design Systems’ Top-Down De-
sign Planner (TDF) when Ca-
dence acquired that companyin
1996. But TDPwas pulled by Ca-
dence for reflinement and has
not seen the light of day since.
Similarly, Synopsys Inc,
(Mountain View, Calif.) has
heen working on a desigo-plan-
ning solution called Chip Archi-
ect for over two years. 'I'his tech-
nology is being developed in
partnership with TBM, under
contract with Sematech, Some
observers were disappointed
tharno results were presented at
this year’s Design Automation
Conference, but Synopsys plans
u fourth-quarter 1998 release.

Design-planning gap

The good news is that new
technology from startups such
as Aristo Technology (Cuper
tino, Calif.) and Tera Systems
(Campbell, Calif.) may help
fill the RTL design-planning
gap. Meanwhile, InterHHDL
Inc. (Los Altos, Calif.) has
come forward with an RTL
power-estimation tool.
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Dataquest analyst Gary Smith
has been championing efforts to
push the EDA industry to come
up with a viable R1-level solu-
tion. Smith envisions a design-
planning environment that will
merge floor planning with tim-
ing, power, signal integrity, elec-
tromagnetc interference (EMI)
and thermal analysis tools.

Using an RTL floor planner,

RTL estimation technology, and
a suite of RTL analysis tools,
Smith predicts that designers
will be able to create a hierarchi-
cal, block-level “RTLvirtual pro-
totype” of the design that offers
accuracy approaching 15 per-
cent of Spice. Designers would
then run synthesis, and at each
successive step of abstraction
they would draw closer to silicon

aceuracy for ummg, power and
signal integrity.

Many vendors, most notably
the two EDA giants Cadence
and Synopsys, helieve Smith’s
vision is correct, but overly op-
timistic for now. Both compa-
nies are noting that this kind of
solution requires a thorough
understanding of every step in
the process—from RTL though
physical design—and a knowl-
edge of how the steps relate 1o
one another.

Power, thermal challenges

While most observers helieve
such things as signal integrity,
EMI analysis and test need to be
accounted for in a design-plan-
ning solution, accurate para-
sitic and area estimation fol-
lowed by power and thermal
estimation are the biggest chal-
lenges for this area.

The EDA vendorswho are de-
veloping RTL design-planning
solutions are hard-pressed to
keep up with silicon. “Process
migration is increasing two-fold
every one and a halfyears,” said
James Wu, EDA Director at
Toshiba America. *On the oth-
er hand, if you look at what it

takes for EDA companies to
build a complex solution, typi-
cally that is a two-year cycle to
prove that technology can be
used in production, and then
you add on top of that another
year for adoption.”

Today, design groups are
being asked to crank out a
succession of higher-perfor-
mance, million-gate ASICs in
ever-shrinking time frames.
At the same time, shrinking
process geometries are forcing
them to move from the realm of
ASIC logic design into struc-
tured custom design, in which
they have w0 account for physi-
cal cffects they were mnot
trained to deal with.

“The ASIC industry was re-
ally born with synthesis, and
what it did was enable people
who had no clue withwhat's go-
ing on in silicon to get a lot of
logic onto silicon =asily,” said
Naney Nettleton, ASIC design
methodology manager at Sun
Microsystems (Mouwntain View,
Calif.). “Atquarter micron and
0.18, all of sudden you are do-
ing silicon design. Even if you
are trying to take a 100k-gate

»CONTINUED ON PAGE 50

RTL design planning still elusive
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design up to 300 MHz, you bet-
ter have some idea of what is go-
ingon in areas such as signal in-
tegrity and crosstalk.” These is-
sues force custom techniques
on designers unprepared for
them, she said.

“Engineers aren’t wildly en-
thusiastic about getting physical
information at the RT level,”
said John Cooley, ASIC designer
and moderator of the E-Mail Syn-
opsys User’s Group. “It'snotala-
bor of love. Engineers want to
find away to avoid having to deal
with physical effects.”

Some design groups will
avoid getting into physical-im-
plementation issues by opting

for RTL signoff. Buteven here,
RTL design planning will be
needed to predict physical ef-
fects an silicon.

Two strategies

The biggest single reason for
RTL design planning is to get
interconnect-delay estimates.
Currently, there are two strate-
gies for how to derive accurate
interconnect estimates. Some
estimation tools perform a quick
gate-level synthesis to derive
timing information, while oth-
ers use a “heuristic approach”™
that uses RTL code to create a
floor plan. While these ap-
proaches are faster than RTL or
gate-level synthesis, and may ac-

curately estimate gates, many
question whether they accurate-
ly represent wires in the design.
“I think the RTL prototype
can bhe a viable approach for
power, but | don’t think it will
work for iming because there is
not enough information on the
parasitics,” said Nettleton.
“When you are doing RT-level
floor planning, the best you can
hope to do is find out what is
close together, so you can put
some lower bound on para-
sitics. If you don’t have any
concept of the package, the
1/0 structures, how many lay-
ers of metal and what they are
being used for, you can’t really
> CONTINUED ON PAGE 54
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