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pended upon a synergism with computers. This is par-

ticularly true for integrated circuits, whose development
was motivated by the computer applications. With each ad-
vance in components, the computers resulting from their use
reached a wider market, motivating further advances in the
semiconductor technology™ [1]. The synergism stressed in
the above quotation goes even further; the development of
components depends on the extensive use of computers. In
turn, more powerful computers can be built, which are re-
quired for the development of next-generation components,
and so on. This is particularly true for the development of
of very-large-scale integrated circuits (VLSI). The complexity
of such parts can be handled only with ever improved and ex-
tended computer-aided design (CAD).

While CAD is an explosively growing area in many engineer-
ing disciplines, VLSI-CAD is certainly the most widely used
and best developed CAD branch [2]. New CAD tools are con-
tinually developed in order to cope with the ever increasing
problems of VLSI complexity. Since this development is in
full swing now, the interested reader may appreciate this
Special Issue of the PROCEEDINGS OF THE IEEE on “VLSI
Design: Problems and Tools.”

The bristling richness of this rapidly emerging field unfolds
in this issue with 14 authoritative papers covering practically
every significant aspect. In the opening paper, M. Feuer
sets the scene with a historical sketch, a comprehensive de-
scription of the state of the art, and an outline of key current
problems.

The second paper by W. L. Engl, H. K. Dirks, and B. Meinerz-
hagen is on device modeling. As the complexity of the tech-
nology grew, optimization of devices through *trial and error”
became more and more inefficient. Gradually, this crude
method was replaced and complemented by device modeling
in order to predict the properties of the devices in advance of
the production of expensive hardware. This paper deals in
detail with the various aspects of device modeling and its sig-
nificance for the device designer and the circuit engineer, stress-
ing especially the importance of numerical approaches.

With the next two papers the issue proceeds to larger units,

“ T HE DEVELOPMENT of semiconductor devices has de-

namely circuits and logic networks. The paper by A. E. Ruehli
and G. S. Ditlow is a review of circuit analysis, logic simulation,
and design verification, including time analysis. J. P. Avenier,
on the other hand, concentrates more on layout technologies,
including digitizing and rule checking. The most frequently
used methods are described, compared, and rated.

The interconnection of components in VLSI chips is becom-
ing an increasingly complex problem. In their paper, S. J.
Hong and R. Nair discuss several approaches to solving this
problem with emphasis on special wire routing machines, With
such machines the wire routing time can be reduced signifi-
cantly; their use in the design of future VLSI chips may be-
come mandatory. Whether there should be many machines,
each of which specializes in some aspect of VLSI physical de-
sign automation, or a “‘consensus” machine that can be used
for most of the critical computational needs, is an emerging
question. Hierarchical design methods—as compared to auto-
mated design approaches—offer an alternative means of manag-
ing the VLSI-design problem. In his paper, C. Niessen discusses
in detail the methodology of hierarchical design approaches,
including their advantages and disadvantages.

The use of computers to design newer computer systems
automatically has been a dream of computer system designers
since the early days of digital computers. In his paper, S. G.
Shiva surveys several automatic synthesis systems which could
be considered steps toward this goal. None of the systems pro-
posed and developed so far is completely automatic. Human
interaction of varying degree is needed to guide the synthesis
process. One significant conclusion the author draws is that it
may not be practical (and even not desirable) to make the syn-
thesis completely automatic. Some methodical aspects of logic
synthesis are discussed in H. M. Lipp’s paper. The author es-
pecially compares top-down with bottom-up optimization
Lipp predicts that in the VLSI era the bottom-up optimization
approach will lose influence in favor of new top-down design
tools for logic synthesis.

With the emerging VLSI technology, it has become apparent
that considerable care will have to be taken in the design stage
in order to ensure testability. In the paper by T. W. Williams
and K. P. Parker, the various concepts to serve this purpose are
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described and compared. Their advantages and disadvantages
are discussed.

Contrary to most of the papers listed so far—which cover
fairly broad topics—the following paper by D. I. Moldovan
concentrates on the rather specialized subject of mapping
cyclic loop algorithms into special-purpose VLSI arrays. Such
arrays can be used to construct systems with a high level of
paralielism. The potential and the problems of this approach
are discussed in detail. The concept is not restricted to VLSI
systems; it can also be used for mapping algorithms into other
fixed parallel computer architectures.

CAD tools for IC processing are being used as aids in devel-
oping new technologies. A. R. Neureuther’s paper gives an
overview of such tools, particularly for topography effects in
lithography, etching, and deposition. Such tools are helpful,
especially for complex tradeoffs between conflicting physical
mechanisms in multistep processing sequences.

The next paper reviews the historical aspect of the CAD sys-
tems developed for IC design and manufacture in Japan. It de-
scribes the current status of VLSI-CAD systems and technolo-
gies, from device to system levels. It comprises the description
and evaluation of most of the respective CAD tools used in
Japan and discusses the standardization issue, which has be-
come indispensable for the efficient usage of the various CAD
resources. It is followed by the paper of A. B. Bhattacharrya,
dealing with VLSI problems in the developing countries and
their various options of VLSI-technology acquisition. While
the author chooses to illustrate those topics with India as an
example, most of his findings relate in similar manner to other
developing countries. The discussion reveals that the realities

PROCEEDINGS OF THE IEEE, VOL. 71, NO. 1, JANUARY 1983

of the developing nations are heavily weighted against a rapid
adoption of microelectronics technology. But a gradually
increasing awareness of the downstream application of VLSI
chips in basic tools will soon evolve in these countries.

The issue closes with a review by C. H. Sequin with the
future-oriented title: “Managing VLSI Complexity.” The posi-
tive aspects of VLSI complexity as a way to increase perfor-
mance and reduce chip size are presented. The changing role
of the designer is discussed in view of the increasing use of
automatic and semiautomatic tools. Recommendations are
made for the education of next-generation designers with skills
to enable them to cope with the increasing VLSI complexity.

This Special Issue will serve its purpose if the reader deepens
his understanding of the problems associated with VLSI de-
sign and if he receives some insights into the various tools
(available and emerging) developed for the future evolution of
VLSI.

Finally, the reader interested in continuing coverage of this
subject should note that the IEEE Circuits and Systems So-
ciety publishes the IEEE TRANSACTIONS ON COMPUTER-
AIDED DESIGN OF INTEGRATED CIRCUITS AND SYSTEMS.
The first issue of this quarterly Joumal appeared in January
1982.
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