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Introduction

In the intricate tapestry of the global technology landscape, few companies can claim
to have consistently shaped the very bedrock of innovation for over four decades.
Cadence Design Systems is one such entity, a name synonymous with the electronic
design automation (EDA) industry and a quiet titan whose contributions have
profoundly impacted the digital world we inhabit. This book, "A History of Cadence
Design Systems: The Story of an S&P 500 Company," embarks on a comprehensive
journey to chronicle the evolution of this remarkable organization, tracing its origins,
pivotal moments, and transformative influence on the semiconductor industry and
beyond.

From the earliest conceptualizations of electronic design automation to the cutting-
edge frontiers of artificial intelligence and cloud-based solutions, Cadence has been at
the forefront, empowering engineers and designers to push the boundaries of what is
possible. Its story is not merely a corporate history; it is a testament to the relentless
pursuit of innovation, the strategic navigation of technological shifts, and the enduring
power of a vision to simplify the complex. This narrative will delve into the ingenious
minds that laid the groundwork for Cadence, the mergers and acquisitions that forged
its formidable structure, and the technological breakthroughs that solidified its
position as an indispensable partner in the creation of virtually every modern
electronic device.

The journey of Cadence Design Systems to becoming an S&P 500 company is a
compelling tale of resilience, adaptability, and sustained growth within a fiercely
competitive and rapidly evolving industry. It reflects a company that not only
weathered the seismic shifts of the dot-com boom and bust but also continuously
reinvented itself, expanding its portfolio and influence far beyond its initial core
competencies. We will explore how Cadence transitioned from its foundational role in
custom IC design to embracing the digital age, system-level design, and ultimately,
becoming a leader in areas like IP, cloud solutions, and Al-driven design
methodologies.

This book aims to offer readers a multi-faceted perspective on Cadence's journey.
Beyond the technological advancements, we will examine the corporate culture that
fostered innovation, the leadership that steered the company through various
economic cycles, and the strategic partnerships that cemented its ecosystem. It is a
story rich with the insights of key figures and visionaries who shaped Cadence's
trajectory, providing a human element to the company's significant technological
achievements. Understanding Cadence’s past offers invaluable lessons for anyone
interested in the dynamics of high-tech industries, the art of corporate strategy, and
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the power of sustained innovation.

Ultimately, "A History of Cadence Design Systems" is an invitation to explore the
profound impact one company has had on the very fabric of the modern technological
era. It is a story not just for engineers and industry insiders, but for anyone curious
about the unseen forces that drive progress, the intricate processes behind the
devices we use daily, and the remarkable journey of a company that started with a
bold idea and grew to become a global leader, forever etched in the annals of
technological advancement and a proud member of the S&P 500. This book will
illuminate the critical role Cadence has played in enabling the semiconductor
revolution and shaping the digital future that continues to unfold around us.
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CHAPTER ONE: The Genesis of EDA: Setting the
Stage for Cadence

The world before electronic design automation, or EDA, was a vastly different place for
engineers. Imagine designing complex integrated circuits (ICs) by hand, a meticulous
and error-prone process akin to drawing intricate cityscapes with a quill and ink. This
was the reality in the nascent days of semiconductor technology, a time when even a
simple chip could consume countless hours of manual effort. The genesis of EDA
wasn't a sudden flash of insight, but rather a gradual evolution driven by the ever-
increasing complexity of electronic designs and the relentless march of technological
progress.

The story truly begins in the 1950s and 1960s, a period marked by the initial
development of computer-aided design (CAD) tools. Early CAD systems, like IBM's
Automated Logic Diagram (ALD), were primitive by today's standards, but they
represented a crucial first step. Engineers would manually draft logic schematics,
which were then painstakingly transcribed onto standardized templates and converted
into punch cards for digital processing. This early automation, even in its most basic
form, hinted at a future where computers would become indispensable partners in
design.

The 1960s and 1970s saw rapid advancements in semiconductor technology, leading
to integrated circuits with hundreds of gates and thousands of transistors. This surge
in complexity quickly outpaced the capabilities of manual design techniques. The
sheer volume of components made human error almost inevitable, and the time
required for design and verification became a significant bottleneck. It was clear that a
more efficient, accurate, and scalable approach was desperately needed.

A pivotal development during this era was the creation of SPICE (Simulation Program
with Integrated Circuit Emphasis) in the early 1970s at the University of California,
Berkeley. SPICE revolutionized analog circuit simulation, becoming the industry
standard. Its ability to accurately model and analyze circuit behavior allowed
engineers to optimize their designs with unprecedented precision, a critical leap
forward from the days of physical prototyping and guesswork.

Beyond simulation, the need for automating the physical layout of chips became
paramount. Until the 1970s, chip designers literally drew out transistor layouts by
hand. These drawings were then used to create photomasks for fabrication. Sharing
these physical drawings with semiconductor manufacturers was a cumbersome
process. This challenge led to another significant innovation: the GDSII file format.
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Developed by Calma in the 1970s, GDSII became the industry standard for storing
transistor layout information digitally, a format that remarkably remains in use today.
Companies like Applicon and ComputerVision also began developing tools to convert
digital drawings into GDS files, marking the birth of early layout-focused EDA tools.

The academic world played a crucial role in nurturing the early seeds of EDA. The
"Berkeley VLSI Tools Tarball," a collection of UNIX utilities for designing very large-
scale integration (VLSI) systems, included influential tools like Espresso for logic
minimization and Magic, a computer-aided design platform. The formation of MOSIS
(MOS Implementation Service) also provided an inexpensive way for universities and
fabricators to collaborate, offering students practical experience in designing real
integrated circuits.

The late 1970s and early 1980s witnessed a paradigm shift with the publication of
“Introduction to VLSI Systems" by Carver Mead and Lynn Conway in 1980. This
groundbreaking text advocated for chip design using programming languages that
could be compiled into silicon, effectively demystifying the complex process for
system designers. This methodology significantly increased the complexity of chips
that could be designed and improved access to design verification tools through logic
simulation.

By 1981, EDA began to emerge as a distinct commercial industry. Prior to this, larger
electronics companies like Hewlett-Packard, Tektronix, and Intel developed their own
internal EDA solutions. However, managers and developers started to spin out of these
established companies, recognizing the immense potential in specializing in EDA as a
business. This entrepreneurial spirit paved the way for a new generation of EDA
companies.

The early 1980s saw the rise of several pioneering EDA companies. Daisy Systems,
Mentor Graphics, and Valid Logic Systems, often referred to as "DMV," were founded
around this time and initially dominated the burgeoning industry. These companies
provided schematic data capture and simulation capabilities, often running on
dedicated workstations. Daisy and Valid even built their own workstations, adhering to
the earlier model of integrated hardware and software. Mentor Graphics, on the other
hand, adopted a "software-only" approach, utilizing Apollo workstations through an
original equipment manufacturer agreement. Hardware sales were a significant part of
their revenue in these early days.

The growing complexity of chips, fueled by Gordon Moore's observation that the
number of transistors on an integrated circuit doubled approximately every two
years—what became known as Moore's Law—made EDA tools not just helpful, but
essential. Designing chips with billions of transistors, common today, would be
impossible without the sophisticated automation offered by EDA. This relentless drive
for miniaturization and increased computational power became the primary catalyst
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for the EDA industry's rapid growth and innovation.

The manual design process of the past was slow, expensive, and prone to errors.
Engineers struggled with design rule violations, electrical connectivity issues, and the
sheer difficulty of visualizing and verifying intricate layouts. The nascent EDA tools of
the 1970s and early 1980s addressed these pain points by offering automated
drafting, simulation, and basic physical layout capabilities. This transition from manual
to automated design was a critical turning point, significantly improving efficiency,
accuracy, and scalability in chip development.

The development of Hardware Description Languages (HDLs) further propelled the
EDA industry forward. VHDL (VHSIC Hardware Description Language) was funded by
the U.S. Department of Defense in 1981, and Verilog was introduced by Gateway
Design Automation in 1986. These languages allowed designers to describe their
circuits at a higher level of abstraction, moving away from gate-level implementations
and enabling more complex designs to be created and verified. This shift from purely
graphical design to a more programmatic approach opened up new possibilities for
automation, particularly with the emergence of logic synthesis tools in the 1980s,
which could translate these high-level descriptions into gate-level implementations.

In the midst of this dynamic environment, two relatively small startups began to make
waves: ECAD Inc. and Solomon Design Automation (SDA) Systems. ECAD, founded by
Glen Antle and Paul Huang in 1982, distinguished itself by focusing solely on software,
unlike many of its competitors who also sold expensive workstations. Their flagship
product, Dracula, was an IC layout verification suite that ran significantly faster than
existing solutions and quickly gained widespread industry adoption.

SDA Systems, founded in 1983 by James Solomon, a former director of IC design at
National Semiconductor, also embraced a software-only model. SDA focused on
physical design tools and, crucially, offered an integrated "framework" that could
accommodate third-party tools. This foresight into an open and extensible design
environment would prove to be a significant differentiator in the years to come. SDA's
co-founders included notable figures such as Richard Newton and Alberto Sangiovanni-
Vincentelli.

These two companies, ECAD and SDA, though initially distinct in their offerings, were
both on a rapid growth trajectory. In fact, both were preparing for initial public
offerings (IPOs) in 1987. However, fate had a different plan. The infamous "Black
Monday" stock market crash of October 1987 disrupted their plans, causing SDA to
cancel its IPO and ECAD's stock to drop significantly after its recent public offering.
This unexpected turn of events set the stage for a strategic decision that would
irrevocably alter the landscape of the EDA industry. The challenges of the market,
coupled with the complementary nature of their technologies, began to steer them
towards a combined future.
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