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or complex RF system designs it is not uncommon for the RF

portion to take up to 75% of the total design cycle. At the same
time, todayés RF systems have increased in complexity to a level
where cycle times are counted in months rather than in weeks or days.
In addition, circuitry that is exclusively RF is becoming increasingly
rare, and this added system-level complexity frequently results in
several re-spins before a design can be shipped.

Even with the additional functionality apart from the RF circuitry,
it seems as the RF part always takes much longer to design. The
design community has lived with these issues for a long time and
many attempts have been made to shift this balance, but these have
only had a marginal effect.

If it is assumed that a large RF system design takes 20 weeks from
start to ynish, and that the RF portion will claim the expected 75% of
this time, this amounts to 15 weeks. If the RF part design cycle were
to be cut by 50%, the entire design would be done in 12.5 weeks,
which isalmost a 40% reduction. This is a desirable goal, but it is clear
that yne-tuning existing design methodologies can only marginally
impact required design times. Signiycant time reductions require a
completely new methodology.
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Between yve and 10 years ago, it was common for circuit boards
to exclusively contain RF circuitry. Most RF design tools in use
today originated from this era. These tools work reasonably well
when system-level complexity is low and the RF design structures are
conventional. However, virtually every design today consists of
multiple complex RF modules combined with ultrahigh-speed digital
and analog circuitry in tight proximity on the same circuit board.

The problem is that design tools and methodology designed for
older RF technologies and design philosophies are now being used
to address modern RF design challenges. In reality, there have been
very few truly new design tools. The tools that have emerged in
recent years are mostly based on dated design practices and, therefore,
fail to address the issue of design cycles that are too long, or repeated
too frequently.
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Atypical RF design pow is based on the fact that designers develop
each RF block using a dedicated RF tool. These tools usually have
their own component libraries and design yle structures. The designer
can make a parametric schematic or a physical layout, or both, and
have a set of simulators at hand to validate the circuit.

Once the RF engineer is happy with the design, the next step is to
translate the RF design database so that it can be imported into the
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system design environment as a schematic and layout. A PC bhoard
designer then completes the board design and typically works closely
with the RF designer for the RF portion of the PC board layout. The
PC board designer also adds ground yll and ground vias with assistance
from the RF engineer.

To ensure integrity of the RF circuit, the RF engineer considers
the full PC board implementation of the circuit and translates it to an
equivalent circuit model. It can then be imported back into the RF
design environment and simulated there. While this basic process is
straightforward, it is also generally inadequate for meeting modern
design challenges.
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The described methodology looks simple enough so what is wrong?
Several aspects of the previously described system design pow are
causing long design cycles with frequent re-spins. One reason for
this is the designing of parts for a large system as isolated modules,
rather than as a complete system in an integrated design environment
that accounts for interactions among the various RF portions. The
RF design tool has its own parts library, its own design database and
above all, a data model that signiycantly differs from todayés system
design tools. The system design environment also has its own library
and its own design data archiving. These multiple libraries must be
kept 100% synchronized to avoid design errors. Furthermore, the
resulting multiple storage sites for critical design data introduces
multiple opportunities for failure.

The differences between data models are the reason why transla-
tion of design data between RF design tools and system design tools
is always painful. Many designers agree that this translation always
requires some manual intervention and needs to be manually reviewed.
Nor does translation support incremental updates. Furthermore,
it typically converts the intelligent RF shapes from the RF tool into
a mere piece of metal in the system tool, preventing effective
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