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TECHNICAL SESSIONS

INAUGURAL SESSION:
Keynote Address
“Circuit Theory Education: Past and Future” 1

Speaker: M. E.Van Valkenburg, University of Illinois,
US. A

18,1

Panel Discussion

“Trends in Circuits and Systems™ 3
Chairman: E. S. Kuh, University of California,
Berkeley, U. S. A.

S. W. Director, Carnegie Mellon
University, U. S. A;

S. L. Hakimi, Northwestern University,
U.S. A;

B. Liu, Princeton University, U. S. A;
E. Lueder, University of Stuttgart,
Germany;

T. Ohtsuki, Waseda University, Japan;
R. A. Rohrer, Scientific Calculations,
U.S.A;

M. E. Van Valkenburg, University of
Illinois, U. S. A.

IS. 2

Panelists:

Session 1:
VLS Design-Testing and Application

Chairman: S. W. Director, Carnegie Mellon Univer-
sity, U. S. A.

1.1 **A Manufacturing-Based System for VLSI Design” 4
Invited Paper
S. W. Director,
Carnegie Mellon University, U. S. A.
1.2 ““The Development of VLSI Real Time Signal 8
Processor” Invited Paper
Y. H. Mao,
Tsinghua University, Beijing, China.

1.3 *“Design for Efficiently Testing Digital VLSI Circuits 12
Based on High-Speed Time-Continuous Test Access”
A. Blum,
IBM-Boeblingen, Germany.

1.4* “An Environment for VLSI Logic Synthesis” Invited
Paper
G. D. Hachtel,
University of Colorado, U. S. A.

1.5 ‘*Array Algorithms for Solving Knapsack Probleme” 16
Invited Paper
K. Onaga, A. Yoshida,
Hiroshima University, Japan.

* Manuscript not available for publication.

1.6 “Testability of PA® Architecture”
N. Venkateswaran, K. M. M. Prabhu,
Indian Institute of Technology, Indian.

Session 2:
VLSI Layout

Chairman: T. Ohtsuki, Waseda University, Japan
S. J. Wang, Institute of Semiconductors
Academia Sinica, China

2.1* “Gridless Routers-New Wire Routing Algorithms Based
on Computational Geometry™ Invited Paper
T. Ohtsuki,
Waseda University, Japan.

2.2 *‘A Function Measuring the Degree of Contribution of
an Edge to Detours for Edges in a Network””
Invited Paper
M. Sengoku,
Niigata University, Japan;
S. Shinoda,
Chuo University Tokyo, Japan.

2.3 “Comparing Digital Systems Synthesis Techniques™
D. E. Thomas,
Carnegie-Mellon University, U. S. A.

2.4 “Efficient Placement Algorithms for VLSI”’
M. Hild, J. O. Piednoir,
Matra Design Systems, Santa Clara, U. §. A.

2.5 *“The Graphic Model and Objective Function for VLSI
Placement”
P. S. Tang, D. Zhou,
Fudan University Shanghai, China,

2.6 *“An Algorithm for the Optimum Pad Assignment
Problem of VLSI Chips™
C. X. Zhang
Shanghai Jiao-Tong University, China:
H. J. Rothermel, D. A. Mlynski,
University of Karlsruhe, F, R. of Germany.

2.7 “The Study of Locating Problem in the Analytic
Algorithm of LSI Placement”
D. Zhouw, P. S. Tang,
Fudan University, Shanghai, China.

2.8 “An Algorithm for General Cells Placement Based on
Genealogical tree”
P. Chen, A. Wang,
Shanghai Jiaotong University, Shanghai, China.

20

24

28

32

36

41

45

49



Session 3:

VLSI Layout and Design

Chairman: J. K. Wu, Institute of Computing
Technology, Academia Sinica, China;
O. Wing, Columbia University, U. S. A.

3.1 “GM-=gen-A Gate Matrix Layout Program” Invited
Paper
0. Wing, S. Huang, R. Wang,
Columbia University, U. S. A.

3.2 “LSIS-1: An Automated Lagout System of Polycell”
W. J. Zhuang, K. X. Cheng,
Institute of Semiconductors, Academia Sinica, Beijing,
China.

3.3 “Finding a Minimum Directed Cut of a Directed Graph
with Applications to VLSI Layout Design™
R. R. Chen,
San Jose State University, U. S. A;
Y. Kajitani,
Tokyo Inst. of Technology, Japan.

34 *“‘Method Based on Routing Order and Pattern for
Routing on a Plane”
W. J. Zhuang, S. J. Wang,
Institute of Semiconductors, Academia Sinica, Beijing,
China.

3.5 *‘Accurate RC Interconnect Delay Computation for
Semi-Custom Integrated Circuits” Invited Paper
R. A. Rohrer,
Scientific Calculations Santa Cruz, U. S. A;
Aart J. de Geus,
GE Microel. Center, NC, U. S. A.

3.6 *“‘A New Algorithm for Four-Side Channel Routing”’
S. Q. Chen, M. L. Liu,
Tianjing University, Tianjing, China;
W. J. Zhuang,
Institute of Semiconductors, Academia Sinica, Beijing,
China.

3.7 “Improved Bounds on Signal Delay in MOS
Interconnect”

J. L. Wyatt, Jr., C. Zukowski, P. O’Brien,
Massachusetts Institute of Technology, U. S. A;
Q.J. Yy,
East China Institute of Technology, Nanjing, China;
H. N. Tan,
Nanyang Tech. Institute.

3.8 “An Optimum Algorithm for the Best Alignment

and its Application in the Two- Layer Permutation”

Y. K. Chen, Z. Y. Zhou,
Tsinghua University, Beijing, China.

33

§7

61

65

69

73

77

82

Session 4:
Noise Reduction and Switched Capacitor Filters

Chairman: D. R. Gu, Chendu Institute of Radio
Engineering, China,
K. R. Laker, University of Pennsylvania,
U. S A.

4.1 “VLSI Switched Capacitor Networks and 86
Applications™ Invited Paper
K. R. Laker,
University of Pennsylvania, U. S. A;
P. E. Fleischer,
Bell Commanication Research, NJ, U. S. A.

4.2 *“A Digital Approach for the Synthesis and Analysis of 92
Switched-Capacitor Filters”
Z.F. Zhao, L. S. Du,
Tongji University Shanghai, China.

4.3 “A Primary Study on LDI Transform Switched 96
Capacitor Filters with Leap-Frog Structure”
T. Z. Xiong, M. D. Lu, D. P. Gu, Y. L. Shao,
Tongji University Shanghai, China.

4.4 “Exact Design of Switched-Capacitor Filter Using 99
Signal-Flow Graphs™
Q. Z. Zha, X. R. Zhong,
Chongging University, Chongqing, China.

4.5 “‘Parasitics Compensated High Pass Wave Switched 104
Capacitor Filter”
Q. S. Gu, W. X. Wang,
Northern Haotong University, Beijing, China.

4.6 *“Reduction of 1/f Noise in SC Ladder Filters Using 108
Correlated Double Sampling Method”
F. Maloberti,
University of Pavia, Italy.

4.7 ‘Parameter and Order Estimation for Noise Cancelling” 112
C. X. Cao,
Chongqing University, Chongqing, China;
H. W. Sorenson,
University of California, San Diego, U. S. A.

4.8 ‘‘Adaptive Noise Cancelling Filters Based on Orthogonal 116
Decomposition”
W. K. Jenkins,
University of Illinois, Urbana-Champaign, U. S. A.



Session 5:

Graph Theory and Applications |

Chairman: D. A. Mlynski, University of Karlsruhe,

S.1

$.2

5.3

54

5.5

5.6

5.7

5.8

F. R. of Germany

“Application of Graph Theory to Layout™ Invited
Paper

T. Fujisawa, S. Masuda, T. Kashiwabara,

Osaka University, Japan.

“‘Interval-Graph-Based PLA Folding”
Q. Yu, O. Wing,
Columbia University, U. S. A.

““N-Matrix and the Algorithm for Enumerating
Subgraphs™

J. S. Wang,

Institute of Computing Technology, Academia Sinica,
Beijing, China;

1. H. Mufti

National Reseach Council, Ottawa, Canada.

“Some Properties About Digraphs and a Search
Algorithm for Finding Simultaneously all Directed
Circuits and the Basic SET”’

D. Y. Xiong,

Tongji University, Shanghai, China

“Graph Theory and Circuit Layout™ Invited Paper
D. A. Mlynski,
University of Karlsruhe, F. R. of Germany.

“An Algorithm for Finding the Minimal Overcross Edges
of a Graph™

L. C. Chang, L. S. Wang,

Anhui University, Hefei, China.

“The Window Method for Generating a Bond Graph
From a Planar Circuit Graph™

R. C. Rosenberg,

Michigan State University, U. 8. A;

Z. Z. Ni,

Sichuan Univessity, China

“A Topological Method for Decomposing a Network”
S. X. Lu,
Hangzhou University, Hangzhou, China,

Session 6:

Graph Theory and Applications 1]

Chairman: T. Ozawa, Kyoto University, Japan;

Y. Z. Li, Beijing Institute of Polytechnic,
China.

120

124

128

132

136

138

142

146

xi

6.1

6.2

6.3

64

6.5

6.6

6.7

6.8

“Isomorphism Testing of Graphs™

L. Q. Guo, J. G. Qian,

Harbin Shipbuilding
China.

Engineering Institute, Harbin,

*Active Circuit Diagnosis and Tuning Based on the
Principal Partition of Two-Graphs™ Invited Paper

T. Ozawa,

Kyoto University, Japan.

“A Testing Method for Isomorphic Graphs and Its
Application to Character Recognition™ Invited
Paper

W. Mayeda,

Hiroshima University, Japan.

‘“Mixed Tree-Graph Representation for the
Essential Complementary Partitions®

Z.Z.Ye, X. Y. Wu,

Nanjing Institute of Posts and Telecommunications,
Nanjing, China;

W. K. Chen,

University of Ilinois, Chicago. U. S. A.

““A Simplified Method for the Enumeration of
Essential Complementary Partitions”

X. Y. Wu,

Nanjing Institute of Posts and Telecommunications
Nanjing, China;

W. K. Chen,

University of Illinois, Chicago, U. S. A.

*Q-Optimal Partition of A Tree and Applications™

Y. W. Xu, Y. C. Zhao,

Shanghai Institute of Mechanical Engineering Shanghai,
China.

“Computer Analysis of Signal Flow Graphs
Containing Transfer Functions”

L. Guan, K. Singhal, J. Vlach,

University of Waterloo, Canada.

““Generation of Essential Complementary Partitions
forK=7,8,9,10"

S. Y. Ma, X, Guan, Y. A. Quan,

Northeast China Institute of Electric Power Engineering,
China.

Session 7:

Fault Analysis |

Chairman: P. M. Lin, Purdue University, U. S. A.

7.1

“Analog Circuits Fault Dictionary —New Approaches
and Implementation™ Invited Paper

P. M. Lin, Y. S. Elcherif,

Purdue University, U. S. A.

150

154

158

162

166

170

174

178

182



7.2 *“Fault Models and Fault Detection in Analog Circuits”

Y. F. L,

South China Institute of Technology, Guangzhou, China.

7.3 ““Algorithms for Self-Reconfiguration of Wafer-Scale
Regular Arrays”

R. Negrini, R, Stefanelli,

Politecnico di Milano, Italy.

7.4 ““‘An Approach to the Development of Analog Circuit
Fault Diagnosis”

Z. H. Lin, Q. Wu,

Shanghai Jiao Tong University, Shanghai, China.

7.5 ““A New Method for Fault Diagnosis of Analog
Electronic Circuits— Fault-Information-Proper-
Vector Method”

B. K. Xiong, J. M. Li,

Tongji University, Shanghai, China,

7.6 “Fault-Stealing: An Approach to Fault-Tolerance of
VLSI Array Structures”

M. G. Sami, R, Stefanelli,

Politecnico di Milano, Italy.

Session 8:
Fault Analysis 11
Chairman: T. Chang, Qinghua University, China.

8.1 ‘““A Unified PLA Fault Model”
Y. H. Min, Z. C. Li,
China Academy of Railway Sciences, Beijing, China.

8.2 “Graph Algorithm for Fault Simulation in
Combinational Logic Networks™

C. L. Chen, Y. Chen,

Beijing Institute of Posts and Telecommunications,
Beijing, China.

8.3 *On Fault Diagnosis of Tree Networks”

T. Ae, R. Aibara, W. C. Cunha, A. X. Fang,

Hiroshima University, Japan.

8.4 “‘Tree-Shaped Graph— A New Method for Multiple
Fault-Detection and Location of Large Scale
Combinational Logic Circuits”

Y. W. Liang, E. J. Xiao,

Beijing Institute of Computing Technology, Beijing,
China.

8.5 *“A New Algorithm for Fault Detection and Diagnosis in
Combinational Logic Circuits”

W. X. Cheng,

28th Research Institute, Ministry of Electronic
Industry, China.

186

190

197

201

205

211

216

220

224

228

xii

Session 9:

Digital Filters and Processing |

Chairman: S. R. Parker, Naval Postgraduate School,

U. S A.

9.1 “Discrete Time Lattice Parameter Modeling and
Filtering” Invited Paper

S. R. Parker,

Naval Postgraduate School, Monterey, CA, U. S. A.

9.2 ‘“Fault Tolerant Digital Filters Using Residue Algebra”
Invited Paper

B.J. Leon

University of Kentucky, U. S. A.

9.3 “Algorithms and Processors for Fast Digital Signal
Processing” Invited Paper

E. Lueder,

University of Stutfgart, F. R. of Germany.

9.4 “A New Method of Deconvolution in the Time
Domain”

F. N. Kong, Z. Z. Chen,

Institute of Electronics, Academia Sinica, Beijing,
China.

9.5 “Design of Stable Two-Dimensional IIR Filters Using
Digital Spectral Transformations” Invited Paper

L. Harn, B. A. Shenoi,

University of Minnesota, U. S. A.

9.6 “Effects of Input-Scaling on the Periods of Forced-
Overflow Oscillations in Recursive Digital Filters”

P. K. Sim, K. K. Pang,

Monash University, Australia.

9.7 ‘A Hyperstable Adaptive Recursive Filter Algorithm
Without Smoothing Filter”

Q. S. Huang, Z, Q. Ding,

Hunan University, Changsha, China.

9.8 *“Discrete Sine Transform Domain Adaptive Filtering”

J. L. Wang, Z. Q. Ding,

Hunan University, Changsha, China.

Session 10:
Digital Filters and Processing 1/

Chairman: S. K. Mitra, University of California,
Santa Barbara, U, S. A.

10.1 ““A New Approach to Hurwitz Polynomials in Severat
Variables” Invited Paper

A. Fettweis,

Ruhr University, F. R. of Germany.

10.2 “‘Design of Computationally Efficient FIR Filters
Using Singular Value Decomposition® Invited
Paper

232

236

240

244

248

252

256

260

264

268



10.3

10.4

10.5

10.6

10.7

10.8

S. K. Mitra, M. D. Grosen,

University of Calif., Santa Barbara, U. S. A.
Y. Neuvo,

Tampere University, Finland.

“Interpolation in Inverse Filtering™ 272
Z.D. Cao,

Harbin Institute of Technology, Harbin, China;

B. R. Hunt,

University of Arizona Tucson, AZ, U. S. A.

“Error Spectrum Shaping Relations for Quantization 276
of FIR Digital Filter Coefficients™

D. C. Munson, Jr., G. R. Case,

University of Ilinois, Urbana-Champaign, U. S. A.

‘A Parallel Processing Scheme for 3D Image 280
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CIRCUIT THEORY EDUCATION: PAST and FUTURE

M. E. Van Valkenburg

Coordinated Science Laboratory
University of Illinois at Urbana-Champaign

SUMMARY

A new field relating to technology emerges
from some industrial need or dramatic innovation
or breakthrough. People then identify with that
field by chance assignment; luck and being at the
right place at the right time are factors. Papers
are then written, reports made, sometimes books
appear. Then courses will begin to appear at some
universities. If the interest persists and
spreads, then some professional organization will
be formed and journals established. If the
courses are offered at many universities, eventu-
ally a standard or canonical list of topics will
emerge. Once a stable flow of students has been
established, then education in that field is said
to exist.

The Origins of Circuit Theory

Circuit theory as a field emerged from the
technical needs of the telephone industry. Early
contributors to circuit theory were simply
assigned to work in this field when they were
employed by the telephone industry. They entered
with a diversity of backgrounds: mathematics,
physics, various branches of engineering. Then
through self study and associating with peers they
became experts in circuit theory. In this manner
our field was established by intellectual giants
such as Bode, Campbell, Cauer, Darlington, Foster,
Norton, Nukiyama, Nyquist, Takahashi, Zobel and
many others.

Circuit Theory Education

Circuit theory education in the U.S.A. was
established by Ernst Guillemin at MIT. For the
decade of the 1930's, his class was a small opera-
tion, a few graduate students at MIT many of whom
went to work for Bell Telephone Laboratories after
graduation. This ended during World War II and
Guillemin spent his time working on technical
problems associated with radar and related fields.
An explosion of interest occurred at the close of
that war and enrollment in Guillemin's course in
network synthesis soared to 150 or more students
each term. Thus was established the Guillemin
Dynasty.

:
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The multitudes so educated and infused with
Guillemin's enthusiasm followed two paths:

(1) Many went to other universities to
establish dynasties of their own and
turned out graduvates of their own for
industry and yet other universities.
Almost everyone in circuit theory in
the USA can trace their genealogy
back to Guillemin.

(2) Others joined in a diffusion into
related fields: control, communica-
tions, computers. Guillemin thus had
an unprecedented influence on techno-
logical development in general.

The Guillemin Dynasty at MIT continued for at least
two decades. And then a very strange thinghappened.
When Guillemin retired, he was not replaced and his
Dynasty at MIT ended. MIT was to pay a price for
this decision much later when VLSI emerged as an
important topic and MIT was late in entering this
important new field. It was to continue at many
other prominent departments of electrical engineer-
ing. Interest has never been as high as it was
during our Golden Era when courses in analysis and
synthesis were part of most graduate programs. It
subsided only when other new and exciting fields
began to compete for the attention of students.

Circuit Theory in the High-Tech Era

There is every indication that the explosion
of knowledge that created circuit theory education
right after World War II is about to happen again
in the establishment of a new field related to high
technology. The technological advances that have
given rise to this explosion relate to the emergence
of microelectronic circuits of ever decreasing cost
and size and the consequent development of LSI and
VLSI. In turn, VLSI has made possible the develop-
ment of supercomputers and artificial intelligence.

Research in the areas described is taking
place throughout industry and at a dozen universi-
ties. Courses are in various stages of development
as a result: seminars, experimental courses,
formal courses. Some books have been published;
many are in progress. The new field may emerge as
a group of subfields or perhaps even as a single
field. It is not yet obvious what the title of the
new fields will be.




