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Intersection with Dr. Goto

* Placement discussions, UC Berkeley, 1980-84.

* 0. He,S. Dong, J. Bian, S. Goto, and C.K. Cheng, “A
Novel Fixed-outline Floorplanner with Zero
Deadspace for Hierarchical Design,” ACM/IEEE Int.
Conf. on Computer-Aided Design, pp. 16-23, 2008.

* 0. He, S. Dong, J. Bian, S. Goto, and C.K. Cheng, “Bus
Via Reduction based on Floorplan Revising,” ACM
Great Lakes Symp. on VLSI, pp. 9-14, 2010.



DAC’64: SHARE Design Automation Workshop, 1964

* Introduction by P.O. Pistilli, Bell Telephone Lab.
Chairman, SHARE Desigh Automation Committee,
pp. 1-5.

— Journey toward the ultimate man-machine system

 Keynote Address: Economic and Social Aspects
of Automation, by August C. Bolino, Director,
Evaluation of Manpower Developments and
Utilization Program Branch, pp. 1-10.

— Impact of automation



ll. Physical Layout Research

* Keynote Address: Economic and Social Aspects of
Automation, by August C. Bolino, Director,
Evaluation of Manpower Developments and
Utilization Program Branch, pp. 1-10.

— Impact of automation: Insofar as change is accepted
more readily it has more impact

* Physical layout is driven by technologies
— Linear placement, 2D placement, 3+ D placement

e Physical layout expands the capability of the
technology

— FPGA compilation



Dr. Goto’s Articles on Placement

S. Goto, |. Cederbaum and B. S. Ting, “Suboptimum Solution
of the Back-Board Ordering with Channel Capacity
Constraint”, IEEE Trans. on CAS, pp. 645-652, 1977.

S. Goto and E. S. Kuh, “An Approach to the Two-
Dimensional Placement Problem in Circuit Layout”, IEEE
Trans. on CAS, pp. 208-217, 197/8.

S. Goto, “A Two-Dimensional Placement Algorithm for the
Master Slice LSI Layout Problem”, DAC, pp. 11-17, 1979.

S. Goto, “An Efficient Algorithm for the Two-Dimensional
Placement Problem in Electrical Circuit Layout”, IEEE Trans.
on CAS, pp. 12-18, 1981.

S. Goto, T. Matsuda, K. Takamizawa, T. Fujita, H. Mizumura,
H. Nakamura and F. Kitajima, “LAMBDA, an Integrated
Master-Slice LSI CAD System”, Integration, the VLSI Journal.
Elsevier, pp. 53-69, 1983.



Tree Search for Iterative Improvement

Tree search with depth, lambda
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[1] S. Goto, “A Two-Dimensional Placement Algorithm for the Master Slice LS| Layout Problem”, Proc. DAC, 1979, pp. 11-17.



Quote from a Recommendation Letter by Prof. Kuh

| have been very impressed by the quality of Prof. Goto’s
technical work. His classic sole authored paper on "~ An
Efficient Algorithm for the Two-Dimensional Placement in
Electrical Circuit Layout” IEEE Trans. on Circuits and
Systems, Jan. 1981 was a groundbreaking piece of research
that helps start the physical design automation area. The paper
made important impacts for floor planning and placement on
design automation for both industry and academia.

While at NEC he made important technical contributions in
the Electronic Design Automation (EDA) area by leading a
team that developed one of the first layout design automation
systems in the world in the late 1970s.




l1l. Academic Activities

DAC’64: SHARE Design Automation Workshop,
1964: Introduction by P.O. Pistilli, Bell Telephone
Lab. Chairman, SHARE Design Automation
Committee

We hope to answer such questions as:
 What has been accomplished to date?

 What point have we reached in our journey
toward the ultimate man-machine system?

* What does the future hold?



SHARE: Share to Help Avoid Redundant Effort

e 1955, SHARE Committee

— To provide a medium whereby people can
interchange ideas, techniques, experience, and
even specific programs on a regular basis

* 1964+ ACM/IEEE DAC
* 1981+ IEEE/ACM ICCAD

* 1997+ ACM ISPD

— 1989, 1991, 1992, 1993, 1996 Workshops:
Proceedings were published but not available on
the web.

11



80

70

ISPD Trend, 2005-15

ISPD

m  #Submissions
#Acceptances
— Linear Trend Line

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year

12



ICCAD Trend, 2005-2016
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Placement Benchmark Suites

Steinberg Steinberg back-board placement

llliac IV Board-level design for supercomputer

MCNC General purpose benchmarks for design automation
ISPD98 Physical design applications, e.g., partitioning and placement
ISPD-2005 Placement (also applicable to floorplanning and routing)
ISPD-2006 Placement with target density per benchmark

MMS Large-scale modern mixed-size (MMS) placement
ISPD-2011 (Global) Routability-driven placement

DAC-2012 (Global) Routability-driven placement

ICCAD-2012 Design hierarchy aware (global) routability-driven placement
ICCAD-2013 Placement finishing — detailed placement and legalization
ISPD-2014 Detailed routing-driven placement

ICCAD-2014 Incremental timing-driven placement

ISPD-2015 Blockage-aware detailed routing-driven placement
ICCAD-2015 Incremental timing-driven placement

ISPD-2016 Routability-driven FPGA placement

ISPD-2017 Clock-aware FPGA placement

14

* References of each benchmarks are presented in our paper.



Placement Benchmark Suites
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SHARE: Renew the Synergy

Publication:

— High quality, lower quantity
Benchmarks:

— Speedup adoption, complexity saturates

Funding

— Government and Industry
— E.g.: University of California MICRO program (1986-2009)

Technologies
— Design Rules

Benchmarks
— NDA

16



IV. Prospects of Physical Layout

DAC’64: SHARE Design Automation Workshop, 1964
Keynote Address: Economic and Social Aspects of
Automation, by August C. Bolino

* Positive: Job creation is a benefit that has come from the activity
which we see all around us, from automation to
computerization.

* Negative: The displacement effects of automation. All the case
studies indicate very few displacements from automation. The
old jobs simply don’t exist anymore because the machine has
made them impractical and uneconomic.

* The kinds of jobs which are now demanded are different than
those of the past.

17



Figure 6
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[2] ITRS Report 2015 Edition, http://www.semiconductors.org/main/2015_international_technology_roadmap_for_semiconductors_itrs/.
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Shrink Scenarios for Devices

B Gate Oxide ~ Silicon Substrate

Fin y gate
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Semiconductor On Insulator On Insulator FINFET transistor
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[3] Many Ways to Shrink: The Right Moves to 10 Nanometer and Beyond, https://staticwww.asml.com/doclib/investor/asml_3_Investor_Day-Many_ways_to_shrink_MvdBrink1.pdf.



= |P Qualification ™ Architecture

Designh Cost per Gate

- The cost/gate trend is reversed from 20nm node!
- The hardware design cost is dramatically increasing!
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[4] Hardware Design Cost: Faster, Cooler, Simpler, could FD-SOI be Cheaper too?, https://www.semiwiki.com/forum/content/2991-faster-cooler-simpler-could-fd-soi-cheaper-too.html
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Market: Internet of Things

w
(&)

Actual Projected

w
o

Wearables

N
(&)

TVs

N
o

Internet of
Things

il
(&)

-
o

(&)

Tablets

2010 2011 2012 2013 2014 2015* 2016* 2017* 2018* 2019*

#Devices in Use Globally (in Billions)

21
[5] A. Thierer and A. Castillo, “Projecting the Growth and Economic Impact of the Internet of Things”, Technology Policy, Policy Briefing, Mercatus Center at George Mason University, June 15, 2015,
https://www.mercatus.org/system/files/IoT-EP-v3.pdf.




Prospects of Physical Layout

* Technologies: ITRS roadmap
— Heterogeneous Technologies
— 3D ICs
* Methods: New theory and methods
— Automation for Automation
— Algorithms, Distributed Computation

— Machine Learning, Al, Deep Learning

 Markets: New and huge size

22



Quote from Recommendation Letter by Prof. Kuh

Prof. Goto i1s one of the very few researchers that have made
profound impacts both in industry and academia. He had a very
successful career at NEC working there for 33 years and was Vice
President and General Manager of C&C Media Research.

After leaving NEC in 2003 he has served as a Professor and Director
of the System LSI Laboratories and Ambient Laboratories of Waseda
University. In his time at Waseda University he has continued to
make significant contributions in the circuits and systems area and
graduated many Ph.D. and M.S. students with nine of his Ph.D.
graduates serving as faculty members at prestigious Universities in
China and Japan. He also serves as visiting and/ or guest Professor
at Tsinghua University, Shanghai Jiao Tong University, and Sun Yat-
Sen University.

23




V. Dr. Goto: An illuminating example

. Values scholarship, inspiration and wisdom with deep
appreciation to his advisors.

. Translated research into products. E.g.: one of the first layout
design automation systems in the late 1970s. Note that NEC held
a major market share of semiconductor industry during his
leadership as vice president and general manager.

. Serviced the community.

* Technical Program Chair and General Chair of IEEE/ACM ICCAD (1988-89),
* Technical Program Chair of ACM/IEEE DAC 1992,

* General Chair of ASPDAC 2001.

. Sent his colleagues to UC Berkeley. E.g.: Yashimura and Kuh
channel router.

. Made NEC C&C Prize awards to EDA field twice.

24



Letter for the IEEE CAS Kirchhoff Award by Prof. Kuh

To IEEE Awards Committee

This is an endorsement letter for Prof. Satoshi Goto for the IEEE Gustav Robert Kirchhoff Award. |
have known Prof. Goto for almost forty years and we are close professional colleagues. Prof. Goto was
a visiting researcher in my lab at the University of California, Berkeley from 1977 to 1979 and we have
collaborated and remained in close contact since then. As a past recipient of the IEEE Gustav Robert
Kirchhoff Award in 2009 I give my highest recommendation that Prof. Goto receive this award. He has
made very significant contributions to the design, automation, and application of circuits and systems.

Prof. Goto is one of the very few researchers that have made profound impacts both in industry and
academia. He had a very successful career at NEC working there for 33 years and was Vice President
and General Manager of C&C Media Research. While at NEC he made important technical
contributions in the Electronic Design Automation (EDA) area by leading a team that developed one of
the first layout design automation systems in the world in the late 1970s. After leaving NEC in 2003 he
has served as a Professor and Director of the System LSI Laboratories and Ambient Laboratories of
Waseda University. In his time at Waseda University he has continued to make significant contributions
in the circuits and systems area and graduated many Ph.D. and M.S. students with nine of his Ph.D.
graduates serving as faculty members at prestigious Universities in China and Japan. He also serves as
visiting and/ or guest Professor at Tsinghua University, Shanghai Jiao Tong University, and Sun Yat-Sen
University.
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Letter for the IEEE CAS Kirchhoff Award by Prof. Kuh

| have been very impressed by the quality of Prof. Goto’s technical work. His classic sole authored
paper on ~"An Efficient Algorithm for the Two-Dimensional Placement in Electrical Circuit Layout™
IEEE Trans. on Circuits and Systems, Jan. 1981 was a groundbreaking piece of research that help start
the physical design automation area. The paper made important impacts for floor planning and
placement on design automation for both industry and academia. Prof. Goto was also one of the
leading researchers in promoting knowledge based methods to EDA including "A Rule Based and
Algorithm Based Approach to Logic Design,” IEEE/ACM International Conference on Computer-Aided
Design (ICCAD), pp. 162-165, Nov. 1986 and "A New Knowledge Based Approach to Circuit Design,”
IEEE/ACM ICCAD, pp. 156-159, Nov. 1987. These papers were important in introducing rule based
approaches for logic design and routing problems. More recently Prof. Goto has made nice
contributions by applying low power circuit designs to multimedia (video decoders) and
communications areas. Prof. Goto has been recognized for his outstanding work with many best paper
awards and circuit design awards.

Prof. Goto’s has also played an important leadership role in the development of EDA. Over the years |
observed Prof. Goto in his positions at NEC and Waseda University promoting and advancing EDA not
only with his technical achievements, but also through his leadership service. He has been very active
in both the IEEE CAS and the IEICE Information Society. Through his work he has also provided
strong links between Circuits and Systems and the Communications and Multimedia areas. He has also
served on government committees and on advisory boards for many top Universities.

In summary, Prof. Satoshi Goto is a well deserving recipient of the IEEE Gustav Robert Kirchhoff
award for his outstanding technical, educational, and leadership roles in development, implementation,
and application of EDA. He receives my highest recommendation.
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Quote from Mrs. Kuh, Jan. 18, 2017

Dear C.K.,

| am glad Tony was able to help you. Ernest had
high regard of Dr. Goto and through the years

he became a good friend.

Wishing you and Jenny a healthy, happy and
prosperous New Year!

Bettine Kuh



Quote from Dr. Goto

Prof. Hiroshi Hirayama, Waseda University, was
my advisor. He is a playboy (Night and Day) and
taught me how to enjoy the life, not only
research but life itself.

Prof. Ernie Kuh Is considered to be my second
advisor. He taught me a lot on my research and
career as a professional.

Without their help, | don’t think that | can be
successful in Academic and Business.



Thank you
for your attention!
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