SPEAKOUT 4y ROD DUDZINSKI

Will system [Cs kill
top-down design?

OR THE PAST several
years, top-down de-
sign methods have
been a catalyst forim-
proving design pro-
ductivity and boosting the num-
ber of transistors contained on
a typical silicon die. This ap-
proach can be best described as
a synthesis-centric design flow
where the designer’s intentions
are captured within the RTL
source code with minimal re-
gard for the physical implemen-
tation. For rapidly emerging
system-IC design, thisapproach
is too much of a one-way street.
The partitioned RTL code is
force-fit into a physical imple-
mentation with little opportu-
nity for a designerto iterate and
explore its suitability.
System-1C designs typically
consist of a mixture of function-
al blocks. such as memory, da-
ta path, analog, various proces-
sor cores and other custom

cores. Each block type requires
a specialized implementation
methodology that is typically
ignored as part of top-down de-
sign. Unlike a gate-level imple-
mentation, where interconnect
wire lengths are relatively small,
block-level design requires sig-
nificantly more interblock wir-
ing, resulting in much longer
wire lengths that must be man-
aged accordingly. For these
block-rich designs, the design
and implementation of the in-
terconnect is rapidly becoming
a major design bottleneck. The
quality of the interconnect de-
sign directly affects overall sys-
tem attributes such as area, per-
formance, power and testability.

System-1C designs have be-
come too complex for the de-
signer to remain involved at the
gate level, and designers also
need to account for the silicon
effects that affect performance
and area. So the question arises,

“Is top-down design dead?” The
prognosis: Top-down design is
not actually dead, butitis about
to “morph™ to an interconnect-
centric, block-level approach
combining top-down, bottom-
up and middle-out design tech-
niques. The block-level design
approach to system-1C design
simplifies the design without
compromising intercon-
nect planning accuracy.
This elevation of de-
sign abstraction to the
block level will require
a focus on block-level

top-ology planning and A block-level
approach sim-
plifies design
without compro-
mising intercon-
nectaccuracy
block’s geometric prop- -

implementaton. Block-
level topology refers to
the exact physical con-
figuration of a chip, as
determined by each

erties such as shape, area, port
layer and location. and routing
resources. Finding the right
topology is a prerequisite for
constructing a high-quality in-
terconnect pattern that will
meet design objectives and
avoid deep-submicron timing
and signal-integrity violations.

Key elements of top-down
designwill be retained in the new
system-1C design approach via

complementary best-in-class
block-building methodologies.
Specialized tools for building
and analyzing memories, data
path and standard-cell logic
blocks are already available. In-
creasingly in system-IC design,
a considerable amount of block-
level topology planning and
interconnect implementation
must be performed prior
tointrablock RTL design
to accurately investigate
alternative partitioning
schemes and determine
boundary conditions for
cach specialized block-
building tool.

The need to harness
the unruly deep-sub-
micron silicon effects
has spawned an inter-
connect-centric design

ﬂuw b‘,stem IC design will be-

gin and end with the design of
interconnect. An incremental
block-level topology planning
and implementation strategy
will propagate throughout sys-
tem-1C design to best gain clo-
sure for performance, area, test
and manufacturability,
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