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Every advanced chip on earth is designed using Electronic Design Automation (EDA)
software from three companies. Synopsys, Cadence, and Siemens EDA bridge the gap
between what a chip needs to do and what a foundry can manufacture, translating
billions of transistors into manufacturable silicon.

The Big-3 hold over 85% combined market share (Ansys now part of Synopsys), and the
industry has posted positive revenue growth every single year for over a decade.
Synopsys generated $8B in CY2025 (including Ansys), Cadence $5.30B, and Siemens
EDA an estimated $2.2-2.5B, putting Big-3 combined revenue at around $16B across
EDA tools, semiconductor IP, emulation hardware, and simulation software. The
broader EDA+IP industry totals $18B when including smaller vendors and Chinese
EDA companies.

EDA grows at 13% CAGR while semiconductor R&D grows at 7%. That 6-point spread
widened after 2018 as hyperscaler AI chip programs, emulation hardware economics,
and advanced node verification costs created EDA demand that outgrew the
traditional R&D base.

EDA software tools represent roughly 9-12% of total semiconductor R&D spending,
depending on how both the numerator and denominator are defined. When including
semiconductor IP licensing revenue from EDA vendors (Synopsys IP at $1.7B, Cadence
IP at $0.7B+), EDA vendor revenue as a share of semiconductor R&D rises to 12-15%.

Synopsys CEO Sassine Ghazi noted in early 2025 that semiconductor R&D intensity is
rising from roughly 6% of industry sales toward 9%, driven by AI workload complexity.
EDA vendors benefit twice from this shift. The R&D budget they sell into is growing
as semiconductor companies spend more on design, and their share of that budget is
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expanding through verification intensity, AI tool premiums, and node transition
pricing.

Part 1 of our EDA Primer explained the journey from RTL to signoff. Part 2 follows the
businesses behind the tools that make that journey possible. Part 3 will examine how
AI is beginning to reshape the entire chip design stack.

In this Part 2, we cover:

Market sizing (~18B today, $28-31B expanded TAM), share, and tool-level
dominance

The licensing model: seats, tokens, ELAs, hardware, geographic pricing, and M&A
impact

Synopsys deep dive: $35B Ansys bet, near-term headwinds, 100% advanced node
share

Cadence deep dive: near-death to 44.6% margins, three-horizon strategy, 2026
outlook

Siemens EDA: Release 8.0 lesson, Calibre blocking position, Altair acquisition

Competitive dynamics: Cadence vs Synopsys in 2026, simulation arms race, IP
battleground

The competitive moat: lock-in architecture, franchise tools, design starts, and
PDK advantage

Design costs from 28nm to 3nm, with customer case studies (NVIDIA $100M+,
Apple $170-260M)

Financial profile: margins, growth math, and cycle resilience

The $3B+ IP business of EDA companies: licensing models, ARM CSS, and
turnkey ASIC houses

China: vendor financials, export control timeline (2019-2025), capability gap
assessment

R-squared lock-in intensity by customer

Disruption risks

What EDA Exists to Do
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Reduce time to market. A chip designed in 18 months instead of 24 captures 6 months
of protected revenue. For a $200M product, that’s $100M+ in value, because EDA
automates placement, routing, and verification tasks that would take human engineers
10-100x longer.

Optimize PPA (performance, power, area). Every chip design is a three-way trade-off
between how fast it runs, how much power it consumes, and how much silicon area it
occupies. EDA tools run thousands of automated iterations to find the optimal balance
across these dimensions for a given process node. A 5% improvement in area means
5% more chips per wafer and millions in manufacturing savings at scale. A 10%
reduction in power determines whether a mobile SoC fits within its thermal envelope.
PPA optimization is the core technical value proposition of EDA.

Manage complexity that exceeds human capacity. A modern flagship chip contains 50
to 200 billion transistors, and more in multi-die packages. At 3nm, foundries impose
25,000+ design rules, each representing a manufacturing constraint that must be
satisfied simultaneously. The number of process-voltage-temperature corners
requiring signoff has grown from 5-7 at 28nm to 20-30+ at 3nm. Manual design
stopped being possible at 65nm, and automated optimization is the only path to
functional silicon at leading-edge nodes.

Prevent silicon failure. A single respin at leading-edge nodes costs $50-100M and
delays the product 6-12 months. Proving correctness before committing to a $40M
mask set is the highest-ROI activity in the design cycle.

Seven categories of customers account for the ~$18B EDA+IP market.

Fabless chip designers (NVIDIA, Qualcomm, AMD, Broadcom, MediaTek) are the
largest traditional segment, spending $80-150K per engineer annually on tools, IP, and
verification. These companies design chips but own no fabs, making EDA their core
technical infrastructure.

Systems companies now account for 45% of EDA demand according to Cadence. This
is the fastest-growing and most consequential category. Hyperscalers (Google,
Amazon, Microsoft, Meta) each run multiple custom silicon programs with full EDA
tool stacks at advanced nodes. Apple employs 8,000+ chip designers across the M-

Who Buys EDA Tools



series, A-series, and modem programs. Tesla designs its own FSD and Dojo chips.
Automotive OEMs and Tier-1s (Continental, Bosch, Denso) are entering chip design
for the first time. These companies arrived as EDA customers within the last decade,
and their spend is incremental to the traditional semiconductor R&D base.

IDMs (Intel, TI, Analog Devices, Infineon, STMicroelectronics) spend less per
engineer ($40-80K) but run larger teams across both design and manufacturing. They
negotiate enterprise-wide agreements covering thousands of seats and develop some
internal IP, reducing external licensing costs.

Memory companies (Samsung, SK Hynix, Micron, Kioxia) use specialized tools for
DRAM, NAND, and HBM design. HBM verification now approaches logic-chip
complexity as stacking and interposer routing requirements grow with each
generation.

Foundries (TSMC, Samsung Foundry, Intel Foundry, GlobalFoundries, Rapidus) are
both customers and partners. They co-develop PDKs with EDA vendors 24 months
before production and specify which tools their customers must use for tape-out,
effectively mandating specific signoff software for the entire ecosystem.

Turnkey ASIC design houses (Broadcom ASIC Group, Marvell Custom Silicon,
Alchip, GUC) are among the largest per-customer EDA spenders. They hold EDA
licenses on behalf of hyperscaler clients and run multiple concurrent tape-outs at
advanced nodes. Broadcom’s ASIC group alone is estimated to spend $200-500M
annually on all-in EDA tool, IP licensing, and emulation hardware.

IP companies (ARM, Rambus, Alphawave) license EDA tools to design IP blocks that
ship inside other companies’ chips. Their per-engineer spend is lower because they
design once and license repeatedly.

Four structural forces push EDA revenue above semiconductor R&D growth rates.

Node transitions. Each new process node adds design rules, verification corners, and
tool requirements. 3nm tools cost 3-5x more than 28nm tools, and customers pay
because they have no alternative path to leading-edge silicon.

What Drives EDA Revenue Growth



Verification intensity. Proving chips work before manufacturing consumes 60-70% of
design time and grows 15%+ annually. Hardware emulation alone is a $1.5B+ market.
Every new protocol (PCIe Gen6, HBM4, UCIe) adds verification surface area that
compounds on existing workloads.

AI accelerator proliferation. Hyperscaler custom silicon created $15B-$20B in new
chip design activity that barely existed five years ago. Google TPU, Amazon Trainium,
Microsoft Maia, Meta MTIA, each requires a full EDA tool stack at advanced nodes,
incremental to traditional R&D budgets.

Pricing power from lock-in. 95%+ customer retention combined with 3-7% annual
contractual escalators means EDA vendors grow revenue from existing customers
every year without adding seats. $10M ELAs signed in 2020 renew at $12-14M in 2025
without adding engineers.

The divergence started in 2018. Before that, EDA revenue tracked fab R&D spend 1:1.
Hyperscaler AI chip development, emulation hardware economics, and advanced node
verification costs all grew faster than design complexity, pulling EDA revenue above
R&D trendlines. With Synopsys’s $35B Ansys acquisition, the addressable market
expands to $31 billion ($18B EDA+IP + $10B simulation + $3B systems software),
meaning the oligopoly just absorbed its only adjacent market.

Source: SemiAnalysis, Company Reports

https://substackcdn.com/image/fetch/$s_!ba5U!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fb957535a-34b7-417b-a2a2-74ad5ccaba2f_1600x835.png


Synopsys and Cadence revenue (2012-2025). Synopsys: $1.76B to $7.05B (~11% CAGR).
Cadence: $1.15B to $5.30B (~12% CAGR). Thirteen years of unbroken growth through every
cycle.

EDA tools transform abstract hardware descriptions into manufacturable silicon
through a sequential pipeline. Engineers write RTL code (Verilog or VHDL), which
synthesis tools (Synopsys Design Compiler, 84-85% share) map onto foundry-optimized
standard cells. Place and Route (Synopsys Fusion Compiler or Cadence Innovus)
positions gates and routes billions of wires through dozens of iterations over 2-3
months.

Signoff analysis (Synopsys PrimeTime 90%+ share, StarRC, Redhawk) validates timing,
parasitics, and power integrity across all PVT corners. Physical verification (Siemens
Calibre, 85%+ share) checks DRC against foundry rules and LVS to confirm layout
matches the circuit. Foundries mandate these signoff and verification tools for tape-
out, as detailed in the competitive moat section. Tape-out delivers GDSII files to the
foundry.

What EDA Tools Actually Do: RTL to Silicon in 12-24
Months
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Source: SemiAnalysis, Company Reports

Chip design pipeline from RTL to tape-out. Each stage feeds the next; changing one tool re-
runs all downstream steps. 12-24 months for 7nm/5nm/3nm.

Verification is where the majority of design time and budget goes, as described in the
growth drivers section above. Functional simulation (Synopsys VCS 45-50% share,
Cadence Xcelium 40-45%) runs billions of test vectors. Hardware emulation (Cadence
Palladium 55-60% share, Synopsys ZeBu 35-40%) maps designs onto physical hardware
for full-SoC validation, and a flagship AI chip requires 6-12 months of continuous
emulation. The sequential dependency matters more than any individual tool’s merits.
Change your synthesis tool and you must re-run place-and-route, signoff, and physical
verification. The flow itself is the lock-in.

Source: SemiAnalysis, Company Reports

Design time breakdown. Verification: 65% (8-15 months). Implementation: 30% (4-7 months).
Physical verification: 5%. A 7nm chip requires 10-50X more verification compute than a 28nm
chip of equivalent gate count.
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Total Market: $18B (2025), growing to $28-30B by 2030

The remaining 10-15% is fragmented across dozens of vendors, with Ansys pre-
Synopsys), Keysight ($1.5B, partially overlapping), and Zuken ($500M, PCB/IC
packaging) as the largest independents. No vendor outside the Big-3 holds more than
5% in any core EDA category.

Renesas acquired Altium ($5.9B, 2024) to use Altium’s PCB design software for
promoting its component portfolio and BoM optimization. Altium generates $280M in
annual revenue from PCB design, placing it among the larger independent EDA
players in that specific category.

Tool-Level Market Share (Advanced Nodes, 7nm and Below)

The EDA Market: Sizing, Share, and Structure
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These shares have been roughly stable for a decade. The only category with
meaningful movement is Place & Route, where Cadence Innovus gained 10-15pp
against Synopsys ICC2 (IC Compiler II, Synopsys’s flagship place-and-route tool)
between 2015-2020, then stabilized as Synopsys launched Fusion Compiler. Everything
else is locked.

Source: SemiAnalysis, Company Reports

SNPS+CDNS combined market share trending upward as complexity drives consolidation
toward the two largest vendors.

How EDA Licensing Actually Works: Seats,
Tokens, Hardware, and the Renewal Machine
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EDA pricing is opaque by design. Vendors don’t publish price lists, and every deal is
negotiated individually.

One license equals one engineer running one tool at a time, and seat-based pricing is
still used for small customers and specific tools.

Seat-based pricing scales linearly with headcount, which is simple but limits vendor
upside to headcount growth alone.

Tokens decouple licensing from individual seats. A customer buys a pool of compute
capacity, any engineer can use any tool drawing from the shared pool, and peak usage
gets throttled or billed at overage rates.

Token licensing is the growth model for EDA vendors, and four dynamics explain why.

1. Higher total spend - Customers buy tokens expecting peak usage, but average
utilization runs 60-70%. The 30-40% slack is pure vendor upside.

Model 1: Seat-Based Licenses (Traditional)

Model 2: Token/Capacity-Based Licenses (Modern)
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2. Usage expansion is frictionless - No procurement approval to add seats.
Engineers just use more tokens, and finance sees the bill quarterly.

3. AI tools consume tokens fast - Synopsys DSO.ai and Cadence Cerebrus run
hundreds of automated design iterations, each burning tokens. AI features can 3-
5x token consumption per design project.

4. Cloud amplifies consumption - Cloud EDA (Synopsys on AWS, Cadence on
Azure) meters by compute-hour. Burst workloads during tape-out crunch generate
spikes that seat licenses would never capture.

The shift from seats to tokens is the most important pricing dynamic in EDA.
Synopsys stated at its 2024 Investor Day that AI-enhanced tool renewals generate
~20% revenue uplift over baseline contract values. That uplift comes from token
consumption growth while headcount stayed flat.

For the top 50-100 customers, the actual unit of sale is the ELA, a multi-year contract
bundling broad portfolio access.

These licensing structures are reconstructed from vendor disclosures, customer
interviews, and quarterly earnings call commentary, as neither Synopsys nor Cadence
publishes pricing details.

ELAs create four dynamics that entrench the oligopoly.

5. Bundling power - Free access to secondary tools eliminates incentive to evaluate
competitors. If synthesis, P&R, and signoff are in the Synopsys ELA, there is no

Model 3: Enterprise License Agreements (ELAs)
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reason to evaluate Cadence Genus.

6. Usage opacity - Finance sees one annual payment, making per-tool ROI analysis
impossible. Nobody knows what synthesis “costs” inside a $50M ELA.

7. Switching cost amplification - Leaving an ELA means disaggregating a bundle
and re-negotiating 20+ individual tools. The administrative burden alone
discourages it.

8. Information asymmetry - Vendors track detailed per-tool, per-engineer usage
data while customers usually don’t. The vendor knows exactly which tools are
critical, and the customer’s procurement team doesn’t.

ARM uses a similar model with its Flexible Access program, offering customers all-
you-can-evaluate access to the full ARM IP portfolio for an annual fee, with per-chip
royalties only triggered at production. This model has been adopted by 70%+ of ARM’s
new license agreements since 2019.

Emulation hardware (Cadence Palladium, Synopsys ZeBu) follows capital equipment
economics, with physical systems that have depreciation schedules, installation teams,
and cooling requirements.

Once a customer installs $50M of Palladium systems, four forces lock them in for the
life of the hardware. Testbenches written to Palladium APIs run millions of lines.
Engineers specialize in Palladium-specific debug workflows. The 5-7 year depreciation
schedule creates a financial commitment. And $3-5M annual software/maintenance
fees per system reinforce the vendor relationship. Every Palladium system pulls $2-3M
in annual software licensing on top of the hardware investment.

Hardware Licensing: Emulation Is a Different Business
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The combined entity has two ELAs that get consolidated at renewal. The larger
company negotiates better per-seat pricing through volume discounts, and total spend
usually declines 10-20% from the sum of the two standalone agreements. This
outcome is bad for the EDA vendor in the short term.

The acquirer standardizes on its preferred platform, the target’s engineers get
retrained, and the losing vendor’s contract gets run off over 2-3 years because teams
can’t switch mid-project. The winning vendor gains seats, the losing vendor loses
them, and total spend stays roughly flat.

When AMD acquired Xilinx ($49B, 2022), the combined entity had overlapping EDA
agreements and the merger forced rationalization. Both Synopsys and Cadence
competed aggressively for the combined contract, and the result was that the winning
vendor got a larger deal at compressed margins from competitive pricing to win the
consolidation.

Geographic Pricing Differences

What Happens When Customers Merge: The EDA
Licensing Windfall (and Risk)

Scenario 1: Same primary vendor (e.g., both use Synopsys)

Scenario 2: Different primary vendors (e.g., acquirer uses Synopsys,
target uses Cadence)

Scenario 3: The transition creates evaluation opportunity

Recent examples:
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The net effect of semiconductor consolidation on EDA revenue is slightly negative,
since fewer independent customers means fewer separate ELAs. But the surviving
entities are larger, design more complex chips, and spend more per engineer.
Historically, the complexity growth has more than offset the consolidation discount.

EDA revenue grows at 12-15% CAGR while global semiconductor design headcount
grows at 3-5%. The delta comes from six sources.

This breakdown explains a critical point. EDA vendors are selling genuinely new
capabilities at each node transition - multi-patterning aware routing at 7nm, backside
power delivery at 2nm, 3D-IC integration at advanced packaging nodes. Customers get
new functionality and also pay more for it. The pricing is justified at the tool level, but
the monopoly dynamics determine how much of the value the vendor captures versus
the customer.

Under the old perpetual model, customers paid 15-20% annual maintenance for
updates, and they could skip updates and coast on old versions (many did during

What Drives Revenue Growth Beyond Adding Seats

Do Customers Pay for Updates?
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downturns). Under the current time-based model, updates are included in the annual
fee with no separate charge. Customers always run the latest version, and stopping
payment means losing access entirely. This is why the perpetual-to-TBL transition was
so important for vendors, because it eliminated the “maintenance holiday” that
customers used during downturns.

Both Synopsys and Cadence now generate 70-83% of revenue from time-
based/subscription arrangements, with the remainder from upfront hardware
deliveries, IP milestones, and perpetual licenses. The upfront share has actually
grown in recent years as emulation hardware sales expanded. The transition from
perpetual to time-based took a decade (roughly 2005-2015) and permanently improved
business quality.

EDA revenue is a self-reinforcing renewal engine, and the renewal math is
straightforward.

$11.4B Synopsys backlog / $7.05B annual revenue = 1.6 years of revenue already
booked (FY2025)

$7.8B Cadence backlog / $5.30B annual revenue = 1.5 years already booked
(FY2025)

Customer retention: 95%+ annually for core tools, 99%+ for signoff and analog

Contractual escalators: 3-7% per year

Renewal uplift from AI tools: ~20% on top of escalators

A customer who signed a $10M/year ELA (Enterprise License Agreement) in 2020
renews at $12-14M in 2025, driven by contractual escalators, AI premiums, and
verification expansion. A customer renewing a $10M ELA in 2025 pays $12-14M for

The Renewal Machine
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the same headcount but upgraded tools, AI features, and expanded verification
capacity. Management frames it as value creation while procurement teams see annual
inflation, and both are correct.

Source: SemiAnalysis, Company Reports

EDA pricing power index. Contractual escalators, AI premiums, and verification expansion
compound on a captive base.

Most EDA competitive evaluations serve as negotiating leverage rather than genuine
switching attempts. The typical pattern is that a customer announces an evaluation,
the incumbent responds with a 15-25% discount offer, and the customer accepts
without completing the evaluation. Sales teams at both Synopsys and Cadence have

Competitive Pricing Dynamics

https://substackcdn.com/image/fetch/$s_!V-h5!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Faf73600f-2185-4968-81a9-10748aee707c_1600x917.png
https://substackcdn.com/image/fetch/$s_!X-Mh!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F0e65f091-f7a3-49a0-a477-c9c47a99955f_783x265.png


learned to distinguish real evaluations, where the customer allocates a dedicated
engineering team and provides actual design data, from pricing negotiations disguised
as technical assessments.

“Fusion Compiler is the embodiment of what happens when you break down the walls between
synthesis, place and route, and signoff. That unified data model is what gives us structural
advantage. Competitors can bolt tools together, but they can’t replicate a unified architecture.”
- Sassine Ghazi, President & CEO, Synopsys Investor Day 2024

Synopsys’s strategy is platform maximalism, owning every tool in the design flow,
cross-selling IP, and expanding into adjacent simulation domains. The $35B Ansys
acquisition (completed July 2025) extends this logic from chip design into system-level
simulation covering thermal, structural, electromagnetic, and CFD (computational
fluid dynamics, for cooling analysis) analysis.

Retention Rates by Tool Category

Synopsys: The $35B Platform Bet

https://substackcdn.com/image/fetch/$s_!C0Mh!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Ffc4f321d-cbcd-4669-b314-0a9a27d295f1_881x331.png
https://substackcdn.com/image/fetch/$s_!U1_5!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F1ef7bbd2-8690-4d7b-8467-3e987cca8662_1352x372.png


Modern chips don’t exist in isolation. A 700W datacenter GPU must dissipate heat
through complex cooling, and an automotive SoC must meet EMC (electromagnetic
compatibility) requirements on a vibrating engine block. Traditional EDA stops at the
package boundary. The Synopsys-Ansys combination creates a device-to-system
simulation stack covering TCAD (Technology Computer-Aided Design, for device
physics simulation) for device physics, EDA for chip design, Ansys for package
thermal, system EMC, CFD, and structural stress. No competitor offers this breadth.

The synergy math (from the 2024 Investor Day) projects $400M run-rate cost synergies
by year 3 and $400M run-rate revenue synergies by year 4, with long-term revenue
synergies of $1B+ annually. At the Morgan Stanley TMT Conference in March 2026,
Ghazi indicated synergy realization is tracking ahead of the original plan. Combined
company targets include non-GAAP operating margins in the mid-40s%, unlevered
free cash flow margins in the mid-30s%, and high-teens EPS growth. Ansys adds end-
market diversification at 31% semiconductor/high-tech, 22% aerospace, and 18%
automotive.

Risks include integration complexity (different customers, sales motions, cultures),
leverage (~3.9x at close, targeting <2x within two years), valuation ($35B is 12x revenue),
and management distraction from core EDA competition.

This is the financial proof of deepening lock-in.

The Margin Staircase: From 14% to 37.3% (FY2006-
FY2024)
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The pattern is consistent across two decades. Major acquisitions (Magma, Coverity,
Black Duck) temporarily compress margins by 100-200bp, followed by systematic
recovery. Management told analysts in 2011 that “If we see the opportunity to grow the top
line a little bit more, we want to do that. If we see that, for whatever reason, the top-line
growth is more difficult, we will immediately revert to a higher pressure on the operating
margin.”

23pp of margin expansion came from four structural factors: (1) shift from perpetual to
time-based licenses, (2) verification/IP mix shift toward higher-margin products, (3) AI
tools commanding 15-25% premiums with minimal incremental cost, (4) platform
cross-selling reducing customer acquisition costs.

Aart de Geus (CEO 1986-2023, now Executive Chair) handed the company to Sassine
Ghazi (CEO from January 2024), and the tone shift is subtle but material.

De Geus spoke in vision statements. “I see our purpose to be a key catalyst enabling
the smart everything world.”

Ghazi speaks in financial frameworks. “We position the company’s portfolio with one
strategic end in mind, maximizing the value that we deliver to customers in the era of
pervasive intelligence.”

Two major moves in Ghazi’s first year demonstrate the pivot. The Software Integrity
Group was divested for $2.1B (“compelling investment opportunities in design automation
and Design IP with much higher expected growth and return profiles”), and Ansys was
acquired for $35B. The “tale of two markets” framework, distinguishing AI
infrastructure customers from traditional semis, is distinctly Ghazi’s analytical
approach, signaling operational rigor over visionary expansionism.

The CEO Transition: Founder to Operator
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Source: SemiAnalysis, Company Reports

Synopsys acquisition timeline. The buy-over-build strategy accelerated with Ansys ($35B) in
2024.

$11.3B in backlog provides extraordinary forward revenue visibility for a software
company.

The Backlog Fortress
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Source: SemiAnalysis, Company Reports

Synopsys vs Cadence backlog. $11.4B and $7.8B respectively (FY2025 year-end), providing 1.5-
1.6 years of forward revenue visibility.

The historical arc from quarterly earnings transcripts shows steady accumulation over
more than a decade.

2013Q1: “Synopsys has been investing in FinFET enablement for half a decade, and we
have at least 1 year head start.”

2014Q3: 150+ FinFET designs, >95% share

2016Q1: 286 active FinFET designs, 95% share. “100% of the 10nm and 7nm tape-
outs completed thus far utilized Synopsys design tools.”

2019Q2: “100% market share at 12nm and below.”

2023Q1: 3nm. “roughly two-thirds of designs exclusively using Synopsys flows.” Still
claimed 95% by design starts.

2025Q1: 2nm. “a U.S. hyperscaler tape out a 2-nanometer test chip exclusively using
Synopsys design flow.”

The full design start data supporting these claims is presented in the competitive moat
section below. The absence of post-2019 design start disclosures doesn’t signal share

100% Advanced Node Market Share, Verified
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loss. The data became an antitrust liability, and the consistent revenue growth since
then supports the same conclusion by different means.

Source: SemiAnalysis, Company Reports

Synopsys Revenue by Segment. IP revenue grew from $200M (2011) to $1.91B (2024), a 9.5x
increase in 13 years. The IP business now represents 31% of FY2024 revenue pre-Ansys,
dropping to ~25% of the larger FY2025 base.
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Source: SemiAnalysis, Company Reports

Synopsys revenue by segment. IP revenue grew from $200M (2011) to $1.91B (2024), IP share
fell from 31% (FY2024) to ~25% (FY2025) as Ansys revenue diluted the denominator.

Underneath the Ansys-inflated headline numbers, Synopsys’s organic business is
decelerating. The Ansys merger masked a slowdown in the standalone EDA+IP
business in FY25, with organic revenue growing only ~3% YoY ex-Ansys compared to
15% reported. In FY26, the same dynamic persists, with organic growth of roughly 7-
8% ex-Ansys versus 36% reported. The gap between reported and organic growth rates
is the widest it has ever been.

The primary drag is IP. Design IP revenue declined quarter-over-quarter for 3 of the 4
quarters in FY25, breaking from a historic 13% CAGR (FY20-FY24). Two specific gaps
drove the decline. First, Synopsys lacked foundry-ready IP for Intel 18A during the
critical ramp window, missing early design wins that went to Cadence. Second, the
company had a coverage gap in HPC IP titles that it expects to fill in 2HFY26.

Management guided IP growth as “muted” (low-single-digit %) in FY26 with
sequential improvement, far below the company’s mid-teens long-term IP target. The
processor IP solutions business is being divested to GlobalFoundries, sharpening
focus on interconnect and foundation IP but creating a near-term revenue air pocket.
Design IP adjusted operating margin dropped to 16.2% in 4QCY25, well below the
30%+ margins IP generated at scale.

China compounded the organic weakness. Excluding Ansys, China revenue declined
22% in FY25 as export restrictions tightened and local EDA companies captured share
at mature nodes. Management acknowledged directly that “the companies we cannot sell
to are looking for alternatives, and these alternatives are typically local EDA or IP
companies.” China exposure dropped from 16% of revenue in FY24 to 12% in FY25, and
management expects further deceleration below corporate average growth in FY26.

Core EDA (ex-IP, ex-Ansys) grew 8% in FY25, below the company’s long-term double-
digit targets. Management guided core EDA for only 9% growth in FY26. Hardware
(ZeBu/HAPS) posted a record year driven by AI silicon demand, but this business

Near-Term Headwinds: The FY2026 Transition Year



remains well behind Cadence’s Palladium in both market share and revenue scale.
Cadence also continues gaining traction at Intel, historically a Synopsys stronghold.

Synopsys is attempting to restructure its IP business model from flat NRE-plus-usage
charges to a model that includes royalties, responding to hyperscaler customers who
increasingly demand custom IP. This model transition creates near-term revenue
headwinds as legacy contracts roll off and royalty streams take time to build. The first
joint Synopsys-Ansys physics solutions are expected in 1H26, which could drive
pricing upside, but the integration risk remains real. The key catalysts to watch
through FY26 are IP revenue stabilization by mid-year, evidence of the royalty-based
IP model gaining traction with hyperscaler customers, and organic EDA growth re-
accelerating toward the double-digit target.

Intel has been Synopsys’s largest customer for over two decades. At peak
concentration in FY2017, Intel represented 17.9% of total revenue ($363M on a much
smaller revenue base). By FY2024, Intel’s share had moderated to 12.6% ($772M),
reflecting Synopsys’s revenue diversification more than any reduction in Intel
spending. In FY2025, for the first time in Synopsys’s history, no single customer
exceeded 10% of revenue, though this milestone owes more to Ansys dilution
expanding the denominator than to Intel spending declining.

Intel remains the single largest account. Cadence is gaining traction at Intel, a
historically weak position for Cadence relative to its strength at TSMC. Intel
Foundry’s restructuring and leadership turnover have created evaluation opportunities
across the EDA stack that did not previously exist. Every foundry transition opens a
window for competitive re-evaluation, and Intel’s current transformation is the largest
such window in a decade.

Intel Customer Concentration: A Two-Decade
Dependency
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Source: SemiAnalysis, Company Reports

Synopsys Intel customer concentration over 20 years. Intel peaked at 17.9% of revenue in
FY2017 and declined to below 10% in FY2025 as Ansys expanded the revenue base.

The IP segment is the growth engine. SDA growth includes the BETA CAE
acquisition ($1.24B, Q2 2024), which brought structural analysis to top 10 global
automakers and F1 teams. Hardware backlog entering 2026 is at record levels.

Cadence: From Near-Death to the Highest
Margins
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Record backlog of $7.8B (+11% q/q) covers 67% of FY26 revenue before a single new
booking. Hardware is derisked with H2-weighted delivery schedules locked in. China
is guided at 12-13% of revenue with H2 prudence baked in, the same conservative
framing that proved overly cautious in FY25 when China grew above guidance. The
Hexagon Design & Engineering acquisition (~$150M annualized revenue) is excluded
from the $5.9-6.0B guide entirely. Incremental margins are guided at 51%, well below
the 59% Cadence actually delivered in FY25. Every assumption embedded in guidance
tilts conservative, creating multiple paths to upside.

System companies now account for 45% of EDA demand at Cadence, up from 40% two
years ago. A marquee hyperscaler adopted the Cadence digital full flow for its first full
COT (Customer-Owned Tooling) AI chip tape-out, a milestone that validates
Cadence’s digital competitiveness at the most demanding customers. Cadence added
25 new digital full flow logos in 2025, extending the trajectory from 10 wins per year in
2014 to consistent double-digit annual additions. The IP portfolio hit critical mass
with HBM4, 224G SerDes, and LPDDR6 as key titles. IP revenue grew nearly 25% in
2025, now in its third consecutive year of strong growth. The multi-foundry dynamic
across TSMC, Samsung, Intel, and Rapidus is a structural tailwind that Cadence is
better positioned to capture than Synopsys, which has acknowledged FY26 IP will be a
muted year.

Hardware posted another record year with 30+ new customers and substantially higher
repeat demand from AI and hyperscaler programs. Seven of the top 10 hardware
customers were Dynamic Duo (emulation + prototyping) customers, embedding
Cadence across the verification workflow. Management stated they are taking share in
all major product segments. CFO John Wall laid out the agentic AI monetization
framework in three tiers. Subscriptions serve as the anchor revenue base, usage-based
pricing captures AI-driven compute intensity, and a virtual engineer tier prices agents

2026 Outlook: Implied Upside Across the Board
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as additive headcount equivalent. Full monetization takes two contract renewal cycles,
making this an FY27-28 revenue story, but the architecture is already in place.

The Hexagon Design & Engineering acquisition (~$200M annualized revenue) closed
in February 2026, adding physical AI and automotive simulation capabilities that
compete directly with Synopsys-Ansys in the systems simulation space. Cadence also
expanded its TSMC collaboration for N2 and A16 process flows, deepened its
partnership with Broadcom on agentic AI workflows, and formalized a new
partnership with Rapidus, the Japanese government-backed foundry. Each foundry
relationship adds IP porting revenue, tool certification fees, and long-term design
ecosystem stickiness.

Source: SemiAnalysis, Company Reports

Cadence revenue by segment. SDA grew from $500M (2019) to $1.5B+ (2024), driven by
Palladium hardware and BETA CAE.

Under CEO Mike Fister (2004-2008), Cadence pursued aggressive adjacencies and
attempted a hostile bid for Mentor Graphics, and the result was catastrophic.

The Near-Death Experience That Defines Everything
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Revenue fell 36% in a single year, producing a GAAP loss of $6.57 per share and a
$200M goodwill writedown. Earnings transcripts from 2008Q3 through 2011Q1 are
missing from public records, a gap that speaks volumes about the severity of the crisis.

Lip-Bu Tan became CEO in January 2009 at the absolute trough. In 2014 he summed it
up on the earnings call. “From 2009 to 2013, revenue grew 71%. Non-GAAP operating
margin expanded from near zero to 24%, and operating cash flow grew from just $26 million to
$368 million.”

The margin staircase from -11% to 42.5% took 15 years.

53pp of margin expansion in 15 years, powered by Tan’s operating rule that “50% of
incremental revenue drops through to operating income.” Cadence achieved that target for
7+ consecutive years.

The Lip-Bu Tan Turnaround (2009-2024)

Virtuoso: The Tool No One Can Kill
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Cadence owns analog design through Virtuoso, a tool with no credible competitor
because analog methodology evolved inside Virtuoso over four decades. The tool
embeds tribal knowledge about matching, noise, and linearity that can’t be replicated
by writing better algorithms, because it requires decades of customer feedback layered
into the product.

2008Q4: 45 customers in production, 70 tapeouts, ALL top 50 semiconductor
companies using Virtuoso

2016Q3: 100+ customers at FinFET nodes

2024Q4: 450+ total customers, the largest analog customer base in the industry

2024Q1: Virtuoso Studio launched; 18 of top 20 semiconductor companies
migrated within first year

450+ customers, and no major customer defection on record. The absence of
competitive losses over decades of public earnings disclosures confirms what the
market share numbers suggest.

2007Q3: “Yet to have a competitive loss.” 100M gates shipped in upgrades in a single
quarter.

2012: Palladium XP installed base 4x prior two generations combined

2014Q3: 15 of top 20 semiconductor companies, 9 of top 10 application processor
companies

2020: Record year. 40% of hardware business from system companies
(hyperscalers, automotive OEMs)

2024Q1: Palladium Z3 launched. 48 billion gate capacity, custom ASIC, liquid-
cooled. Management said the “nearest competitor is Palladium Z2”

2024: Almost 200 repeat customers. 30 new logos.

2025: “Well over 1,000 AI-enabled tapeouts.” Cadence claims a “10-year lead in custom
emulation silicon.”

200 repeat customers annually, with a custom ASIC architecture that creates a
development moat requiring a competitor roughly a decade to cross.

Palladium: The 10-Year Hardware Lead

The Digital Gap That Keeps Closing



2014: 10 digital full-flow wins per year

2015: Innovus launched. “10-20% PPA improvement, 10x turnaround time reduction.”
ARM Cortex-A72 endorsement.

2019: 50 wins, a major inflection, 2x prior year

2022Q4: ALL top 20 semiconductor companies using Cadence digital software

2024: 36 new digital full-flow customers (17 in Q4 alone)

2025Q1: Core EDA revenue grew 16% YoY

From 10 wins in 2014 to 36 wins in a single year by 2024. Cadence never directly
counters Synopsys’s “95% advanced node” claim, and instead cites TSMC Partner of
the Year awards while letting the revenue numbers carry the argument.

2023Q1: 180 tapeouts

2024Q4: 750 tapeouts (300 in Q4 alone)

2025Q1: 1,000+ tapeouts. “Nearly 50 new logos in Q1.”

5.6x increase in under 2 years with 100% penetration of top 10 digital customers.
Cadence focuses on proliferation first and pricing capture later through ACV growth.

Named customer results tell the technical story. MediaTek achieved 5% die area
reduction and 6%+ power reduction. Renesas saw 75% improvement in total negative
slack on advanced-node CPU. Samsung SARC got 4x productivity boost, and Samsung
India (SSIR) achieved 8-11% PPA improvement. IBM is deploying Cadence AI-enabled
digital implementation. The JedAI (Joint Enterprise Data and AI) Platform underneath
Cerebrus aggregates waveforms, coverage reports, timing analyses, and physical
layouts into a unified training data repository, creating a compounding data moat that
makes Cadence’s AI tools improve with each deployment.

Cerebrus AI: 1,000+ Tapeouts in 8 Quarters
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Source: SemiAnalysis, Company Reports

Cerebrus AI tapeout trajectory. 180 to 1,000+ in 8 quarters, with 100% penetration of top 10
digital customers.

Anirudh Devgan became CEO in December 2021 and reframed Cadence as a
“computational software company” with three expansion horizons.

Horizon 1 (present - 3 years): Datacenter AI. Core EDA, IP, and emulation for AI
accelerator designs, already the largest revenue driver.

Horizon 2 (3 - 7 years): Automotive and “Physical AI.” BETA CAE ($1.24B, Q2 2024)
brought structural analysis serving top 10 global automakers and F1 teams. MSC
Software ($3.25B, September 2025) added mechanical simulation. Combined with
Cadence’s existing CFD capability (NUMECA, acquired 2021) and Pointwise (mesh
generation, 2021), Cadence now has a full multi-physics stack for automotive. The
acquisition sequence was deliberate, with small bets first (NUMECA $189M,
Pointwise $31M) followed by scale when proven (BETA CAE $1.24B, MSC $3.25B).

Horizon 3 (5 - 10+ years): Life Sciences. OpenEye Scientific ($500M, September 2022)
provides computational molecular modeling used by 19 of the top 20 global
pharmaceutical companies. The thesis is that the same algorithms that optimize

CEO Transition and the Three-Horizon Strategy
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transistor placement can optimize molecular docking, with TAM estimated at $2B
growing at ~15% CAGR. This is Devgan’s most non-consensus bet, and if it works,
Cadence transcends the EDA category entirely.

When Lip-Bu Tan explored returning to the company in 2024, the board confirmed
Devgan, and Lip-Bu departed to become CEO at Intel. The transition was unusually
public, signaling governance strength and conviction in Devgan’s strategy.

Source: SemiAnalysis, Company Reports

Cadence acquisition timeline. NUMECA, Pointwise, OpenEye, BETA CAE, MSC Software -
systematic expansion beyond core EDA.
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Source: SemiAnalysis, Company Reports

The Margin Reversal. Cadence: from -11% (2009) to 42.5% (2024). Synopsys: from 14% (2006)
to 37% (2024). Cadence is now the more profitable company despite being smaller. The
turnaround story is one of the great comebacks in enterprise software.

The Blocking Position: Siemens EDA
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Calibre physical verification is the industry standard. TSMC specifies “Calibre-clean”
DRC/LVS for tape-out, Samsung and Intel do the same, and this single tool ensures
Siemens EDA’s permanent relevance in the market regardless of what happens in
other tool categories.

Mentor Graphics was the largest EDA vendor in the late 1980s with $380M revenue in
1989 and $44.8M net income. Then management attempted a complete ground-up
rewrite of the entire software suite (”Release 8.0”), and it spiraled out of control. The
project missed deadlines by years, and Cadence surged past Mentor in software
revenue during the chaos. Mentor reported its first quarterly loss in April 1991,
followed by a $61.6M annual loss and 15% workforce cuts. When Release 8.0 finally
shipped in 1992, it was slow and riddled with bugs.

This is the canonical cautionary tale in EDA, and it explains three enduring realities.
First, it explains why Mentor fell from #1 to #3 and never recovered. Second, it
explains why all three Big-3 vendors acquire rather than build from scratch (Synopsys-
Ansys, Cadence-BETA CAE, Siemens-Altair). Third, it explains why no startup can
replicate an EDA platform by rewriting from zero. The codebase complexity defeats
clean-sheet approaches every time.

CEO Wally Rhines (1993-2017) rebuilt Mentor through M&A instead, assembling
Calibre, PCB tools, embedded software, and automotive electronics into a coherent
portfolio. Activist pressure from Carl Icahn (2011) and Elliott Management (2016)
eventually pushed Mentor toward a sale, and Siemens acquired it for $4.5B in 2017
before rebranding it as Siemens EDA in 2021.

Advantages include cross-subsidization from an industrial conglomerate, bundling
EDA with Teamcenter PLM and Opcenter MES, and the fact that Siemens supplies
automotive OEMs while Siemens EDA serves the chip designers who supply those
OEMs.

Disadvantages are real. EDA is <5% of Siemens revenue, there is no independent stock
for acquisitions, reporting is opaque because it’s buried in Digital Industries Software,

How Mentor Became #3: The Release 8.0 Catastrophe

The Siemens ownership is double-edged.



and investment competes against automation, healthcare, and energy priorities for
parent company capital.

All three Big-3 vendors simultaneously acquired simulation/CAE companies in 2024-
2025 in a move-for-move escalation.

The EDA-CAE boundary is permanently dissolving, and Siemens’ Altair deal is the
third leg of a three-way race to own the “silicon to systems” simulation stack.

At DAC 2025, Siemens launched three AI product families: Aprisa AI for digital
implementation, Calibre Vision AI for DRC violation clustering (cutting debug time in
half), and Solido AI for custom/analog design. These target Siemens’ 85%+ Calibre
installed base and represent the company’s first serious AI-driven push into domains
that Synopsys and Cadence have led. A partnership with NVIDIA uses NIM
microservices for EDA-specific AI inference.

Siemens’ differentiated response to chip-level competition is PAVE360, which
provides full vehicle simulation, software-hardware co-verification, and production
vehicle integration testing. Partnerships with AMD, Elektrobit, KPIT, TIER IV, and Qt
create an end-to-end workflow from system requirements to production validation.

The TAM for system-level automotive verification sits adjacent to EDA ($800M-1.2B
opportunity by 2030) but targets different buyers, specifically vehicle integration teams
and Tier-1 suppliers. Siemens can capture this adjacent opportunity without directly
competing for chip-level sockets against Synopsys and Cadence.

The Simulation Arms Race: Siemens Acquires Altair

Siemens AI Products: Catching Up

PAVE360: The System-Level Digital Twin Play
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Siemens’s Digital Industries software business grew 11% in Q1 FY2026, with EDA and
simulation specifically driving healthy double-digit growth within that segment. The
Altair integration is progressing well, and the NVIDIA partnership for chip design
software continues to expand. PLM (excluding simulation) grew 7%, meaning EDA and
simulation are outgrowing the broader Siemens software portfolio by a meaningful
margin. This bifurcation matters because it signals that semiconductor design
complexity and automotive simulation demand are pulling Siemens EDA faster than
the industrial PLM base, reinforcing the strategic rationale behind both the Altair and
Mentor acquisitions.

Source: SemiAnalysis, Company Reports

R&D Intensity: Synopsys at 34%, Cadence at 30%, Siemens EDA estimated at 25-28%. The
spending gap explains the technology gap, but Siemens’s lower intensity reflects Calibre’s
entrenched position requiring less R&D to defend.

In the full report, subscribers get access to competitive dynamics analysis (Cadence pulling
ahead of Synopsys organically in 2026), the six-layer lock-in architecture with franchise tool

Q1 FY2026 Update (February 2026): EDA Outgrowing
the Portfolio
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and PDK moat evidence, design cost breakdowns for NVIDIA Blackwell and Apple Silicon,
China vendor financials and export control forensics from earnings transcripts, our proprietary
R-squared lock-in intensity matrix ranking 20+ fabless companies by EDA dependency, AI
disruption risk assessment with CEO quotes from February 2026 earnings calls, and catalysts.
All data is available in our interactive EDA Dashboard, updated quarterly.

The competitive balance between Cadence and Synopsys shifted meaningfully in 2025,
and the gap is widening into 2026. Cadence organic revenue grew ~14% in FY25 versus
Synopsys organic growth of ~7-8% ex-Ansys. Cadence IP grew nearly 25% while
Synopsys guided FY26 IP as a muted year. Cadence is taking share in hardware
(Palladium Z3 with 30+ new customers), IP (HBM4, 224G SerDes, LPDDR6), and digital
(25 new full-flow logos).

Cadence is gaining traction at Intel, historically a Synopsys stronghold where Cadence
had minimal presence. The narrative has shifted from “Synopsys leads everywhere
except analog” to “Cadence competitive across the board.” Synopsys remains the larger
company with deeper advanced-node certification history, but Cadence currently looks
like the cleaner execution story with better organic momentum and less exposure to
foundry restructuring headwinds at Intel.

The simulation arms race is the largest structural change in EDA competitive
dynamics in a decade. Synopsys acquired Ansys for $35B, Cadence acquired BETA
CAE ($1.24B) and MSC Software ($3.25B), and Siemens acquired Altair for ~$10B. All
three are targeting the same expanded TAM in automotive digital twins, industrial
simulation, and system-level physics modeling. Cadence’s Hexagon Design &
Engineering acquisition (~$200M annualized) adds physical AI capabilities that
compete directly with Synopsys-Ansys in the systems simulation space.

The total simulation TAM across these three acquisitions exceeds $15B, and the
winners will be determined by integration execution over the next 3-5 years. Synopsys
has the broadest portfolio with Ansys, Siemens has the deepest industrial customer
base with Altair, and Cadence has the most targeted approach with smaller, sequential
acquisitions that reduce integration risk.

Competitive Dynamics: Cadence Pulling Ahead
in 2026



IP has become the new competitive battleground. Cadence IP grew 25% in 2025, now
in its third year of strong growth, while Synopsys acknowledged IP will be muted in
FY26 with low-single-digit growth. Synopsys is restructuring its IP business model to
add royalties, a transition that creates near-term revenue air pockets as legacy
contracts roll off.

Cadence has a structural tailwind from the multi-foundry dynamic, with IP validated
across TSMC, Samsung, Intel, and Rapidus, while Synopsys missed the Intel 18A IP
window during its critical early ramp. Synopsys is divesting its processor IP solutions
business to GlobalFoundries, sharpening focus but creating another near-term
revenue gap. The IP divergence is the single clearest indicator of competitive
momentum in 2026.

Synopsys retains decisive leads in several categories that Cadence cannot easily
challenge. PrimeTime and Design Compiler hold blocking positions in timing signoff
and synthesis, reinforced by the foundry certification requirements covered in the
moat section. The Ansys acquisition expands Synopsys’s addressable market by $10B+
in simulation and creates cross-selling opportunities that Cadence cannot match at
comparable scale.

Synopsys’s AI tool pricing power, with ~20% uplift on renewals, is validated across
700+ tapeouts. The Synopsys-Ansys device-to-system simulation stack, covering
TCAD through chip design through package thermal and system EMC, has no
equivalent competitor offering. Synopsys also has deeper advanced-node certification
history, documented in the design starts section below. The competitive picture is
more nuanced than “Cadence winning everywhere,” but the direction of travel in 2026
favors Cadence on organic growth, IP momentum, and hardware share gains.

Most monopolies weaken over time. EDA switching costs compound in the opposite
direction, because every year a customer uses Synopsys makes departure more
expensive than the year before.

The Competitive Moat: Lock-In, Franchise
Tools, and PDK Advantage

Six Layered Barriers to Switching

Layer 1: Data Format Lock-In



A chip design contains 50 to 200 billion transistors encoded in vendor-specific file
formats. Synopsys uses Milkyway/ICC2, Cadence uses OpenAccess/Innovus, and these
formats are not interoperable. Switching vendors means re-encoding terabytes of
design data. For a flagship 7nm SoC, that process takes 18-24 months, costs $30M+ in
engineering, and introduces tape-out schedule risk that no design team accepts
willingly.

Design flows encode ten years of accumulated best practices, including where to place
clock buffers, how to handle multi-voltage domains, and synthesis strategies for
specific cell libraries. This tribal knowledge lives in Tcl scripts, constraint files, and
engineer expertise. Changing tools means recreating this methodology from scratch,
and the learning curve spans years.

TSMC specifies Synopsys PrimeTime for timing signoff and Siemens Calibre for
physical verification at 7nm/5nm/3nm as tape-out requirements. A customer using
alternative tools must still run Synopsys/Siemens as final validation, and there is no
escape clause.

Third-party IP (processor cores, memory controllers, PHYs) ships pre-verified with
specific EDA tools. A $5M ARM Cortex core comes with Liberty timing models (.lib)
optimized for Synopsys synthesis. Switching synthesis tools means re-characterizing
every IP block, paying the IP vendor for re-verification, and extending the timeline by
6+ months.

Emulation systems are capital assets with 5-7 year depreciation schedules. A company
that buys Palladium in 2023 will use Cadence simulation tools through 2030 to
maximize ROI on the hardware purchase, effectively locking in software subscriptions
for a decade.

When synthesis fails at 3am before a Monday tape-out deadline, customers call their
EDA vendor’s dedicated support engineer who knows their project history. This

Layer 2: Methodology Lock-In

Layer 3: Foundry Certification Lock-In

Layer 4: IP Integration Lock-In

Layer 5: Emulation Hardware Lock-In

Layer 6: Support and Escalation Lock-In



relationship takes years to build. Switching vendors means training new support
teams on proprietary design methodologies during the most schedule-critical phase of
a project, which is a risk few engineering managers will accept.

Each Big-3 vendor owns a tool category where market share exceeds 80% and
displacement risk approaches zero.

Design Compiler holds 70-75% market share in synthesis, and every TSMC reference
flow is optimized for it. Switching means re-qualifying synthesis recipes, re-
characterizing cell libraries, and accepting PPA (performance, power, area) regression
risk that no tape-out schedule can absorb. PrimeTime holds 85%+ share at advanced
nodes for static timing analysis. As covered in the foundry certification discussion
above, TSMC mandates PrimeTime-signed timing reports for tape-out at
7nm/5nm/3nm. Customers literally cannot tape out without Synopsys signoff.

Virtuoso holds 80%+ market share in custom analog/mixed-signal design, built on
forty years of methodology lock-in. Every analog engineer trains on Virtuoso in
university, and the learning curve for alternatives spans years. Palladium holds 55-60%
market share in hardware emulation, but the customers who bought Palladium are
locked for 7-10 years due to capital depreciation and testbench portability. Switching
emulation platforms means rewriting millions of lines of testbench code.

Calibre holds 85%+ market share in DRC/LVS. TSMC, Samsung, and Intel Foundry all
specify “Calibre-clean” as tape-out criteria, making this the ultimate blocking
position. Customers must run Calibre regardless of which tools they use for
implementation.

The competitive equilibrium is stable because no vendor can eliminate another’s
franchise while protecting their own. Synopsys won’t displace Cadence in analog,
Cadence won’t displace Synopsys in synthesis, and Siemens won’t lose physical

Franchise Tools: Where Competitive Escape is
Impossible

Synopsys: Digital Synthesis and Signoff

Cadence: Analog Design and Emulation Hardware

Siemens: Physical Verification



verification. The oligopoly persists because attacking a competitor’s franchise creates
mutual destruction.

Synopsys disclosed quarterly design starts by process node from 2004-2019, and these
numbers validate the “95%+ advanced node share” claim with project-level empiricism.

65nm peak (Q4 2007): 551 design starts against an estimated industry total of ~700-
800, implying 70-75% Synopsys share.

FinFET peak (Q4 2017): 320 design starts against an estimated industry total of ~350-
400 (fewer companies can afford advanced nodes), implying 80-90% Synopsys share.

Source: SemiAnalysis, Company Reports

Design starts by node (2004-2023). Each node follows an identical adoption curve: early ramp,
peak volume, decline. Synopsys captures the early ramp at every transition - the 12-18 month
window when customers commit to tools for multi-year projects.

The adoption pattern repeats identically at every node. Phase 1 (0-12 months)
produces 50-150 designs as lead customers (Apple, NVIDIA, AMD, Qualcomm) tape
out first and vendor selection locks the tool stack for 3-5 years. Phase 2 (12-36 months)

The Design Start Evidence: 95%+ Market Share
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produces 300-550 designs as mainstream adoption follows validated flows. Phase 3
(36+ months) brings decline as early adopters migrate to the next node.

Synopsys stopped disclosing design start data in 2019 because the numbers became a
competitive liability, exposing antitrust risk, customer leverage for price concessions,
and regulatory scrutiny. The absence of data doesn’t signal share loss. Advanced-node
revenue grew 15-20% annually from 2019-2024, and foundry partnerships deepened
across the same period.

TSMC Fab 18, the Tainan N5/N3 megafab, shows how fast leading-edge tape-out
activity is scaling at a single site. Customers using the fab grew from 4 in 2020 to 45 in
2024, an 11x expansion, while annual product tape-outs jumped from 8 to 262, a 33x
increase in four years. Phase 1 (2020-2021) was the Apple-anchored N5 ramp. Phase 2
(2022-2024) is the mainstream wave of hyperscaler custom silicon, turnkey ASIC
houses (Broadcom, Marvell, Alchip, GUC), and a long tail of AI accelerator startups all
qualifying on N3 and derivatives.

Every one of those 262 tape-outs ran the foundry-mandated signoff stack, including
Synopsys PrimeTime for timing and Siemens Calibre for DRC/LVS, plus a Synopsys
Fusion Compiler or Cadence Innovus implementation flow. Across the mix of mobile
SoCs and leading-edge HPC and AI accelerators that share the fab, Fab 18 has very
likely propelled more than $10B of cumulative EDA-related spend between 2020 and
2025, with the year-over-year rate still rising. That makes tape-out volume at the
largest leading-edge sites a better leading indicator for Big-3 revenue than per-
engineer seat counts.
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PDKs are the foundry-EDA interface, the “API” that translates design intent into
manufacturable silicon.

180nm PDK: approximately 2 GB, 500 design rules, 12-18 months development

7nm PDK: approximately 100 GB, 15,000 design rules, 30-36 months development

3nm PDK: approximately 200 GB, 25,000+ design rules, 36-42 months development

PDK size and complexity estimates are based on SemiAnalysis analysis of foundry
documentation, EDA vendor presentations, and customer interviews. Exact figures
vary by foundry and are not publicly disclosed.

TSMC develops PDKs in partnership with Synopsys and Cadence, and the co-
development timeline spans years before production.

The PDK (Process Design Kit) Moat: Why New Entrants
Can’t Even Start
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By the time TSMC declares a node production-ready, Synopsys and Cadence have
already spent 24 months optimizing tools and certifying flows. Smaller vendors
receive PDKs at v0.9 or v1.0, arriving 18 months behind. This gap compounds at every
node because the treadmill accelerates faster than catch-up engineering allows. When
smaller vendors achieve 7nm capability, the industry has already moved to 3nm.

The OIP (Open Innovation Platform) ecosystem itself is measurable. TSMC’s Silicon
IP (SiP) library, the catalog of pre-validated, foundry-certified design blocks that
customers drop directly into a tape-out, grew 31x from roughly 3,000 items in 2010 to
93,000 in 2025, with year-over-year additions accelerating to a 33-45% range during the
2022-2023 AI accelerator wave as hyperscaler ASIC programs pulled in SerDes, HBM,
PCIe, UCIe, and chiplet interface IP. This library is the most quantifiable form of the
foundry-EDA lock-in, because every additional 10,000 items raises the cost of porting a
flagship design to Samsung Foundry or Intel Foundry, where the equivalent
ecosystems are an order of magnitude smaller. The Synopsys and Cadence IP
businesses scale with this library, not with their own R&D pace, since OIP-resident
titles are what customers actually license at tape-out. Even if a competing foundry
matches TSMC on PPA at N2 or 14A, the ~90,000-item ecosystem gap will take the
better part of a decade to close.

https://substackcdn.com/image/fetch/$s_!E7zK!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F56276729-a66d-41b3-a6ee-e7ff2ae7063d_1313x328.png
https://substackcdn.com/image/fetch/$s_!La1t!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F16467b91-08ea-40f3-a8d4-9985f2e932fb_3876x2195.png


SemiAnalysis EDA Dashboard for Institutional Subscribers

All the data behind this report is available in our interactive EDA Dashboard,
updated quarterly with financials, design starts, AI adoption metrics, foundry
mention intensity, lock-in R-squared rankings, and Chinese EDA vendor tracking
for Synopsys, Cadence, and Siemens EDA.

Institutional Subscribers can access the EDA Dashboard here

“To develop a 5-nanometer chip today costs about $550 million. And the verification portion
of that, making sure it works before you commit to silicon, is where most of that money goes.” -
Sassine Ghazi, Synopsys Investor Day 2024

Industry averages ($550M at 3nm, $650M+ at 2nm) obscure massive variance. The
useful framework is cost components and how they scale.

What Chips Actually Cost to Design: The
$550M 3nm Price Tag
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These figures represent a moderate-complexity SoC with ~200 engineers over 3 years.
Flagship programs (Apple M-series, NVIDIA datacenter GPU, Qualcomm flagship
SoC) run 2-5x higher due to larger teams, longer cycles, and more extensive
verification. The $550M industry average cited above is skewed upward by these
flagship programs.

Apple M-series: 500+ engineers, 4+ year cycles, estimated $1B+ per generation

NVIDIA datacenter GPU: 1,000+ engineers, $1B+ per major architecture

Qualcomm flagship SoC: 400+ engineers, $500M+ total investment

The cost escalation from 7nm to 2nm is 2.6x in two process generations. Software’s
share of total cost grows significantly from mature nodes to leading edge, reflecting
how verification intensity scales faster than every other cost component.

EDA tools represent 8-12% of total design cost at advanced nodes, but EDA is the only
non-substitutable input in the entire design process. Engineers can be hired, compute
rented, IP sometimes developed in-house, and masks sourced from multiple vendors.
There is no alternative to EDA tools. A 20% EDA price increase adds 2% to total design
cost, which is painful but far from project-killing.

NVIDIA Blackwell: The $100M+ Verification Program

EDA’s Small Share Masks Enormous Pricing Power

The Customer Economics
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Datacenter GPUs cannot fail in production, and the $100M+ verification investment is
insurance against billion-dollar consequences from silicon failures in deployed
systems.

Apple Silicon: $170-260M Annually

Per-seat costs are among the lowest due to volume discounts, but absolute spend is
among the highest. Vertical integration (designing both hardware and software)
increases verification requirements beyond what merchant chip vendors face.

AMD MI300: Chiplet Complexity Multiplier

13 chiplets in the MI300A configuration (3 CPU compute dies, 6 GPU compute dies, 4
I/O dies, plus 8 HBM3 memory stacks on the package) on a single package, with
estimated EDA spend of $75-105M. Each die is verified independently, then die-to-die
interfaces, then the complete system, then package-level interactions. More dies
means more independent design flows, which means more EDA spend at every stage.

The Startup Floor: $5M

A well-funded AI chip startup at 7nm faces a minimum EDA spend of $3.5-9M over 2-
3 years. Below $1.5-3M annually, a team cannot access tools necessary for advanced-
node tape-out. Cloud EDA shifts this from capex to opex but doesn’t reduce the total
cost.

EDA Intensity: The Big-5 Divergence
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The EDA duopoly revenue represents ~20% of Big-5 aggregate R&D to EDA tools, IP,
and verification systems (from our proprietary R-squared analysis), while the industry
average is far lower at 3-4%. This 5.8x concentration ratio (up from 4.9x in 2012)
explains why EDA revenue growth is driven by a handful of leading-edge customers,
and why that concentration keeps increasing over time.

Synopsys FY2024/FY2025:

Revenue: $6.13B in FY2024 (+15%), $7.05B in FY2025 (+15%, includes Ansys from
July 2025)

Non-GAAP Operating Margin: 37.3% in FY2024, 42.1% in Q1 FY2026

Backlog: $8.1B in FY2024, $11.4B in FY2025 (record, includes Ansys contracts)

Customer retention: >95% annually

Cadence FY2024/FY2025:

Revenue: $4.64B in FY2024 (+13.5%), $5.30B in FY2025 (+14%)

Non-GAAP Operating Margin: 42.5% in FY2024, 44.6% in FY2025 (highest in
EDA; full margin staircase in the Cadence deep-dive)

Backlog: $6.8B in FY2024, $7.8B in FY2025 (record)

Emulation (Palladium/Protium): $550M+ revenue

Siemens EDA 2024:

Revenue: ~$2.2-2.5B (estimated, Siemens does not disclose EDA revenue separately
from Digital Industries Software)

Operating Margin: 25-30% (estimated)

Calibre market share: 85%+ for DRC/LVS physical verification

The margin expansion story is the lock-in story in financial form. Synopsys and
Cadence negotiate like utilities, and the customer’s choice is to pay or to stop
designing chips entirely. There is no middle path.

Financial Profile: Margins, Growth, and Cycle
Resilience
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Source: SemiAnalysis, Company Reports

Margin staircase (2012-2024). Synopsys: 23% to 37.3%. Cadence: 21% to 44.6%. Acquisitions
temporarily compress margins 100-200bp, followed by systematic recovery.

Source: SemiAnalysis, Company Reports

15+ year margin trajectory for Synopsys and Cadence. Lock-in converts directly to profit.

The Growth Math: Why EDA Outgrows Its Own Market
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Traditional semiconductor R&D: 7% CAGR (2018-2024)

EDA+IP revenue: 13% CAGR (same period)

The 6-point spread persists across cycles, and three drivers explain the divergence.

At 7nm, EDA spend per tape-out reaches $180M, with the verification-intensive
economics described above driving the majority of that cost. Hardware emulation
represents $40-60M per flagship design. Cadence’s Palladium Z3 (48 billion gate
capacity) costs $15M per system, and a hyperscaler AI chip requires 3-6 systems
running 24/7 for 12 months, putting emulation hardware alone at $45-90M before
software licensing.

The ROI equation is straightforward. $50M in emulation spend prevents $500M in
failure costs from mask respin, schedule slip, and market window loss. At that ratio,
the purchase decision makes itself.

Google, Amazon, Microsoft, Meta, and Apple collectively employ 8,000+ chip
designers with $200M+ EDA spend per flagship AI accelerator. This demand is
incremental to traditional semiconductor R&D budgets. NVIDIA’s revenue grew 11x
from FY2019 to FY2025 ($11.7B to $130.5B) while R&D grew 5.4x ($2.4B to $12.9B).
EDA spend tracks R&D at R-squared=0.944, so NVIDIA’s EDA budget roughly
quintupled over this period. AI accelerator complexity from HBM integration, custom
interconnect, and chiplet architecture requires far more verification compute per
design than traditional GPUs.

28nm design: $40M total cost, $7M EDA/IP/Emulation (>10% of total)

7nm design: $250M total cost, $50M EDA/IP/Emulation (15-20% of total)

3nm design: $550M total cost, $115M EDA/IP/Emulation (>20% of total)

EDA’s share of design cost escalates with node advancement because the design rule
complexity described earlier grows by orders of magnitude, signoff corners multiply
from ~5-7 to 20-30+, and verification compute increases 10X per node generation.

Driver 1: Verification Economics (15%+ CAGR)

Driver 2: Hyperscaler Incremental TAM

Driver 3: Advanced Node Cost Escalation



Source: SemiAnalysis, Company Reports

EDA spend per tapeout by node. 180nm: $2M. 28nm: $12M. 7nm: $70M. 3nm: $180M.
Projected 2nm: $250M+.

EDA didn’t decline in absolute terms during the worst semiconductor downturn in a
decade. It slowed from 17-21% growth to 15% growth. Growth deceleration in a sector
where peers see 7-39% revenue drops is a categorically different financial experience.

1. Design Spending Stickier Than Manufacturing Spending. Memory companies
slashed capex -40% immediately in 2022, but they did not fire design teams. Design

Cycle Resilience: Why EDA Never Crashes

2022-2023 Semiconductor Downturn:

Five Structural Reasons
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cycles take 2-3 years, and exiting downturns without new products means permanent
market share loss.

2. Time-Based Licenses Create Revenue Backlog. 90%+ of revenue comes from multi-
year subscriptions. Synopsys backlog sits at $11.4B (1.6 years), Cadence at $7.8B (1.5
years). Revenue recognition smooths across quarters regardless of booking volatility.

3. Signoff Tools Are Non-Discretionary. Foundries mandate specific signoff tools for
tape-out, as detailed in the competitive moat section. Customers can delay tape-out
during downturns, but when they tape out, they must use those tools. Revenue shifts in
time but doesn’t disappear.

4. Leading-Edge R&D Is Counter-Cyclical. TSMC’s N2 development wasn’t affected
by 2022-2023 downturn, and neither was Intel 18A or Samsung SF2. Foundries invest
counter-cyclically because process leadership determines next-decade market share.

5. Hyperscaler Budgets Are Uncorrelated. Google TPU, Amazon Trainium, and
Microsoft Maia development didn’t pause during semiconductor downturns. These
programs represent $300-500M+ annually in EDA spend uncorrelated with traditional
semiconductor demand.

“Once you develop the IP, the incremental cost to deliver it to the next customer is minimal.
That’s 10x operating leverage versus developing it yourself.” - John Koeter, VP of IP Marketing,
Synopsys Investor Day 2019

The EDA tool vendor IP market hit $3B+ in 2025. The composition shifted since 2015
in important ways. Unlike Arm, which focuses on processor IP, EDA companies focus
on interface (PCIe Gen5/Gen6 controller/PHY, HBM3E/4 PHY, LPDDR5x/6
controller/PHY, UCIe, USB4 etc.) and foundation IP (standard cell libraries, memory
compilers, I/O pad cells etc.). The shift reflects the bandwidth gap, where CPU core
counts grow faster than memory bandwidth per core, driving relentless demand for
faster interfaces.

Other key distinction is EDA vendors’ IP licensing doesn’t include royalty payments
though that is beginning to change as they pursue more and more custom ASIC

The IP Business: $3B+ and Growing Faster
Than Tools



engagements with hyperscalers.

IP licensing follows three models with different economics. Per-design licenses charge
a one-time fee ($0.5-10M depending on IP type) for use in a specific chip design, with
the fee covering integration support and verification collateral. Royalty models,
pioneered by ARM, collect a per-unit fee on every chip manufactured (typically 1-3% of
chip ASP), generating massive revenue from successful designs. ARM’s FY2025
(ending March 2025) revenue of approximately $4.0B split roughly 55% royalties ($2.2B)
and 45% licensing ($1.8B). IP subscriptions are an emerging model where customers
pay annually for portfolio access, mirroring EDA’s ELA structure with bundled access
and annual escalators. EDA vendors (Synopsys, Cadence) almost never collect royalties,
instead selling per-design licenses that capture value upfront.

9.5x increase in 13 years at 18% CAGR, materially faster than the EDA tools business
(12-14% CAGR). 6,300 engineers now develop IP across 30+ foundries, 380 process
technologies, 8,100+ unique IP titles, and 10,000+ design wins in five years.

A single flagship AI chip now consumes $10-15M in interface IP licensing (PCIe
Gen5/Gen6, UCIe, HBM3/HBM4, 800G/1.6T Ethernet), compared to $2-5M for a
traditional datacenter CPU. The AI infrastructure buildout creates multiplicative IP
demand.

How IP Licensing Works

Synopsys’s IP Scaling

ARM CSS and the Platform Shift
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ARM’s strategic shift is CSS (Compute Sub-Systems), which bundles CPU cores +
interconnect (CMN) + memory controllers + system IP into a pre-integrated, pre-
verified subsystem. CSS economics for ARM include higher ASPs ($10-30M license vs.
$1-5M for individual cores) and deeper lock-in because customers using CSS are
locked into ARM’s interconnect topology, memory architecture, and verification
methodology.

For EDA vendors, CSS reduces the amount of custom RTL a customer writes,
shrinking the implementation tool TAM per design. But verification TAM stays
constant or grows because system-level integration testing still requires full
emulation. The net effect shifts EDA spend composition from implementation toward
verification, benefiting Cadence (Palladium) and Synopsys (ZeBu) over pure
synthesis/P&R revenue.

Turnkey ASIC houses design, verify, and tape out chips on behalf of customers. They
own the EDA licenses, employ the design engineers, and manage the foundry
relationship.

These companies are among the largest EDA customers. Broadcom’s ASIC group
alone is estimated to spend $200-500M annually on all-in EDA tool, IP licensing, and
emulation hardware, and Alchip, GUC, and Marvell Custom Silicon add another $200-
400M combined. The hyperscaler preference for turnkey ASIC over building internal
design teams concentrates EDA spend at a smaller number of very large customers,
increasing customer concentration risk for EDA vendors while also increasing total
EDA TAM because ASIC houses run more aggressive verification campaigns than in-
house teams.

Turnkey ASIC Houses

Hyperscaler ASIC / Customer-Owned Tooling (COT)
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The next leg of EDA demand sits in Customer-Owned Tooling (COT). Hyperscaler
ASIC EDA spend reaches $1.3-2.3B by 2027, roughly 8% of the $20B EDA TAM and 3x
the 2025 base, contributing about $1.1B of incremental EDA between 2025 and 2027, or
roughly 25% of total market growth. Bottom-up: 50 active hyperscaler ASIC programs
at $25-45M of EDA spend per program per year.

About 99% of hyperscaler ASIC silicon today runs in Hybrid COT, where the customer
owns architecture and IP selection while a vendor handles physical implementation, at
a 1.2x EDA premium over pure vendor-designed ASIC because of premium IP attach
and chiplet complexity. Full COT, where the customer licenses the Synopsys or
Cadence stack directly (Apple M-series, Tesla AI4-AI6, Google moving Axion in-house
last quarter), carries an estimated 1.6x premium. The Vendor to Hybrid to Full COT
mix shift is the structural tailwind, because EDA intensity per program rises at every
step.

Hyperscaler share of EDA rises faster than the 13% blended CAGR because these
programs overweight the fastest-growing sub-segments. Core EDA tools (front-end,
place-and-route, sign-off) grow 11-13%, multiphysics roughly 10-12%, and PCB design
5-8%. Hyperscaler programs lean instead on semiconductor IP at 14-17% (HBM PHY,
UCIe, PCIe Gen6, 224G SerDes) and emulation hardware at 15-20%, with a flagship AI
chip requiring 6-12 months of continuous Palladium or ZeBu time. That mix is the
mechanical reason Cadence IP grew nearly 25% in 2025 and Synopsys ZeBu/HAPS
posted a record year on AI demand. None of these 50 active hyperscaler ASIC
programs existed in their current form in 2020; all of them run on TSMC N3 or N2
with chiplet packaging and full HBM stacks, so the EDA bill scales with both program
count and per-program complexity at the same time.

China: $1.5B at Risk, 1.8% Competing

Geographic Revenue: Where EDA Money Comes From
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U.S. dominance reflects fabless and hyperscaler concentration, with 35-45% of revenue
from <25% of global design engineers, driven by heavy verification/emulation users.
Taiwan punches above GDP weight at 17% of Big-3 revenue from <2% of global GDP,
entirely a TSMC ecosystem effect. Korea is essentially Samsung + SK Hynix, with 90%+
of Korean EDA spend concentrated in two companies. Europe skews Siemens (30%
share vs 13% globally) due to automotive focus at Infineon, STMicro, and NXP. Japan
is Sony CIS + Kioxia memory + Renesas automotive, with long vendor relationships
and low churn.

The U.S.-Taiwan-Korea triad represents 65-70% of Big-3 revenue, and no alternative
geography offers comparable semiconductor design density.

Geographic Insights and Concentration Risk
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China as percentage of Big-3 revenue. Structural decline from 2022 peak as export controls
tighten and domestic alternatives emerge at mature nodes.

May 2019: Huawei added to Entity List. The first time EDA exports were
weaponized. Synopsys immediately zeroed out Huawei revenue in guidance,
unable to ship products, deliver updates, or provide support.

August 2022: Initial GAAFET EDA controls (ECCN 3E905), targeting software for
3nm+ gate-all-around design

September 2024: BIS Interim Final Rule expanding GAAFET restrictions with
additional technical specificity

December 2024: Empyrean added to Entity List

May 2025: BIS requires licenses for all China EDA exports (ECCNs 3D991, 3E991),
expanding from advanced-node targeting to entire product portfolios

July 2025: Restrictions rescinded after China restricts rare earth permanent
magnet exports

The entire episode lasted six weeks. Broad EDA restrictions triggered immediate
retaliation via rare earth export controls, proving that EDA was important enough to
weaponize but too entangled with counter-retaliation costs to sustain.

The Export Control Timeline (2019-2025)
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Synopsys: ~$1B China revenue (16% of total), guided flat for FY2025

Cadence: ~$550M China revenue (12% of total), already declined $100M+ from 2023

Both companies: Chinese customers stockpiled licenses during restriction
windows, creating quarter-to-quarter lumpiness that masks the underlying
deceleration trend

The tone shifted steadily across Synopsys earnings transcripts over a decade.

2014Q4: “The adoption of the most advanced silicon technologies has progressed more
rapidly in China than other places.”

2022Q4: “Our assessment showed that it was not material in financial terms.”

2023Q4: “More pragmatism in our 2024 China forecast is appropriate.”

2024Q4: “Our revenue and growth in China has absolutely decelerated...The days of
dozens of start-ups popping up every quarter in China, that changed.”

2025Q1: “China by itself will be decelerating below the corporate average.”

“Not material” became “pragmatism,” then “absolutely decelerated,” then “below
corporate average.”

China’s semiconductor self-sufficiency push spawned three publicly-traded EDA
vendors: Empyrean Technology, Primarius Technologies, and Semitronix Corporation.
Their combined 2024 revenue reached $308M (1.8% global market share) at deeply
negative combined operating margins.

Revenue Impact and Language Progression

Chinese EDA Vendor Financials
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The Profitability Chasm: Chinese EDA Revenue Growth vs Operating Margins. Top panel:
Revenue trajectories. Empyrean: $36M (2019) to $172M (2024), 37% CAGR. Primarius: $9M
to $59M, 45% CAGR. Semitronix: $9M to $77M, 53% CAGR. Bottom panel: Operating
margins. Empyrean: -22%. Primarius: -2%. Semitronix: -6%. Reference lines show Synopsys
+37.3%, Cadence +44.6%.

Revenue: $172M (+37% CAGR 5-year)

Operating margin: -22% (-$37M loss)

R&D expense: $122M (71% of revenue)

Revenue per employee: $172K

Revenue: $6,200M (+15% CAGR 5-year)

Operating margin: +37.3% ($2.3B profit)

R&D expense: $1,920M (31% of revenue)

Empyrean (2024):

Synopsys (FY2024) for comparison:
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Revenue per employee: $413K

China can build 7nm chips despite equipment restrictions. SMIC proved this with
multi-patterning on DUV lithography, and while it’s inefficient and low-yield, it
works. China cannot build competitive EDA tools because software complexity has no
physical ceiling.

Hardware scaling faces physical limits, and the difficulty curve eventually flattens.
Software complexity has no such ceiling. Each process node adds DRC rules, parasitic
extraction requirements, and verification corner cases, meaning the leading edge
accelerates away from followers. The “10% self-sufficiency” metric widely cited for
Chinese EDA is vanity accounting. The relevant question is advanced-node logic EDA,
where domestic capability is essentially zero.

Capability Gap
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The 1.8% Reality. Big-3: $13.9B (83% share). Other Western: $2.6B (16%). Chinese: $308M
(1.8%). The chart overstates competitive threat because: (1) 80%+ of Chinese revenue comes
from China-domiciled customers, (2) Chinese vendors serve primarily 28nm and mature nodes,
(3) Advanced-node (7nm/5nm/3nm) revenue is negligible.

Empyrean spends 71% of revenue on R&D (more than 2X Synopsys’s 31%), yet
generates only $122M absolute R&D spend compared to Synopsys’s $1.92B. That’s a
16X budget gap while burning cash. Three strategic choices remain, and none are
attractive.

9. Maintain 71% R&D intensity, which is impossible to sustain without continuous
equity raises

10. Reduce R&D to reach profitability, permanently conceding the technology gap

11. Remain unprofitable indefinitely, viable only if government/SOE capital is
unlimited

Assuming 30% revenue CAGR and eventual 30% margins (matching Synopsys), the
timeline extends far out.

2030: $1.2B combined revenue, still unprofitable

2035: $4.5B combined revenue, approaching Cadence’s current scale

The R&D Intensity Trap and Timeline to Parity
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2040: Potentially competitive globally if technology gap closes

The more likely scenario is that Chinese vendors stabilize at $500M-1B revenue
serving China’s mature-node market. By the time Chinese vendors achieve 7nm
capability, the industry will be on 2nm/1.4nm, and the node leadership gap compounds
with each generation.

The Memory EDA Exception

Empyrean’s August 2025 announcement of a full-process memory EDA platform
targets a domain where domestic capability is more feasible. Memory designs are
repetitive, with bit cell arrays replicating identically and enabling different
optimization approaches than random logic. DRAM and NAND layout tools can be
simpler than logic implementation tools. But memory EDA success does not translate
to logic EDA capability, because they are different technical problems with different
complexity curves.

Intel developed internal P&R tools in the 1990s-2000s and gradually abandoned them
for advanced nodes (10nm+) as transistor complexity outpaced internal software teams.
Samsung developed internal synthesis/P&R for internal divisions, but external foundry
customers required industry-standard Synopsys/Cadence flows. TSMC never
developed competitive EDA, instead investing in Open Innovation Platform
partnerships with the Big-3. Even companies with $20B+ R&D budgets cannot
maintain competitive tools across the full stack. If Intel and Samsung failed with
unlimited internal resources, policy-driven development faces even steeper odds.

The software complexity moat is fundamentally different from the hardware
complexity barrier. Each process node adds DRC rules, parasitic extraction
requirements, and verification corner cases that accelerate the leading edge away from
followers. Chinese EDA is a 10+ year strategic concern with $1.5B+ in Western EDA
revenue at risk. The most likely outcome is bifurcation: China develops capable tools
for trailing nodes (28nm+) while the leading edge stays Western.

The Internal EDA Development Lesson

China’s Software Moat Problem

The Customer Lock-In Intensity Matrix: Which
Customers Drive EDA Growth?



EDA spending varies enormously across fabless companies. An AI accelerator
company requires very different EDA investment than an analog IP licensing business.

We calculated R-squared correlations between individual fabless company R&D spend
(2019-2024) and aggregate EDA industry revenue. High R-squared (approaching 1.0)
means a company’s R&D growth predicts EDA growth with high reliability.

Customer Lock-In Intensity: The R-squared Scorecard. Top 20 fabless companies ranked by
EDA dependency. Color-coded by intensity: Orange (R-squared>0.95) = “Extreme Lock-In”,
Blue (R-squared>0.85) = “Strong Lock-In”, Gray (<0.85) = “Moderate.”

Top 10 Lock-In Intensity:

What Drives High R-squared (Extreme Lock-In)?
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Three factors explain the tightest correlations. First, a design-from-scratch mentality,
where every product generation requires ground-up design because memory
controllers must redesign for each DDR generation and AI/GPU companies create
new architectures annually. Second, mixed-signal complexity, because analog/power
blocks can’t be ported across nodes and require full custom flows. Third, leading-edge
adoption, where companies at 7nm/5nm/3nm pay premium EDA prices that amplify
the correlation.

What Drives Low R-squared (Weaker Lock-In)?

IP licensing models (Rambus R-squared=0.427): Design once, license broadly.
R&D supports portfolio expansion rather than continuous design activity.

High design reuse (Synaptics R-squared=0.334): Touch controllers and
biometrics; variants require minimal EDA work.

Lock-In by Customer Segment. Memory Controllers: R-squared=0.96 (highest). Mixed-
Signal/Power: 0.97. AI/GPU/HPC: 0.94. Mobile/Compute SoC: 0.92. IP Licensing: 0.38
(lowest).
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EDA growth is segment-specific. A 20% increase in NVIDIA R&D (R-squared=0.944)
contributes more to EDA TAM than a 20% increase in Broadcom R&D (R-
squared=0.773), making total semiconductor R&D the wrong denominator for
forecasting EDA revenue.

Customer concentration is structural. Top-20 companies generate 60%+ of EDA
revenue because they’re the most design-intensive, and diversifying away requires
pursuing lower-value customers with weaker lock-in.

R-squared is increasing for AI/GPU companies over time. NVIDIA went from 0.91
(2019) to 0.94 (2024), AMD from 0.91 to 0.93. Architectural complexity and node
advancement intensify lock-in with each product generation. The fabless R&D
correlation serves as a lock-in intensity scorecard, identifying which customers drive
EDA pricing power and explaining why concentration keeps increasing.

Intel Foundry’s viability depends on EDA ecosystem development. Synopsys’s Intel
18A certification (February 2024) was a prerequisite for Intel Foundry’s existence as a
third-party manufacturing option.

Intel Foundry’s surge to 6 mentions (2025Q1) validates ecosystem development
progress. For historical context, Intel averaged 0-1 mentions quarterly for 18 years.
EDA vendors are foundry kingmakers, and a foundry that doesn’t generate EDA

Strategic Implications

What Happens Next: Five Forces Reshaping
EDA

1. The Intel Foundry Wild Card
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vendor discussion through PDK development, IP validation, or customer design
activity is not a viable manufacturing option.

DSO.ai adoption grew from 4 logos (2021) to 35 (2024), and from 50 tapeouts to 700+.
Each customer generates ~20% revenue uplift over baseline contract value, adding
approximately 2% incremental CAGR to EDA TAM.

DSO.ai adoption curve. 4 logos (2021) to 35 (2024). Each customer generates ~20% revenue
uplift over baseline.

2. The AI Tool Premium: 20% Uplift, Compounding
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Synopsys expects organizations to deploy “AgentEngineers” within 12-24 months,
progressing from design space optimization (2018) through generative assistants (2023-
2024) to autonomous agents (2026-2027). The revenue model shifts from per-seat
licensing to capacity-based consumption, where revenue scales with design
complexity rather than headcount. A forthcoming SemiAnalysis report will cover the
technical architecture of DSO.ai, Cerebrus, and AgentEngineers in detail.

Cloud EDA lowers barriers to entry for startups but doesn’t reduce total spend.

Cloud shifts costs from capex to opex, and over a 3-year cycle total costs converge. The
real advantage is speed, since a startup can begin design work days after
incorporation.

Cloud doesn’t disrupt incumbents because it’s the same tools on different compute
infrastructure. Data gravity (100GB+ design databases), security concerns, foundry
certification, and support requirements all persist. Cloud is additive revenue through
new customers, burst compute, and geographic expansion. By 2030, cloud could
represent 25-30% of total EDA revenue.

A 2015 car contained $300-400 in semiconductor content. A 2025 EV with Level 2+
ADAS contains $1,500-2,500. By 2030, autonomous vehicles could reach $3,000-5,000,
representing 7-15x content growth in 15 years.

For EDA, automotive creates differentiated TAM with premium pricing. ISO 26262
functional safety adds 20-40% to tool costs. Extended temperature simulation covers

3. The Agentic AI Inflection

4. Cloud EDA: Business Model Evolution

5. Automotive and Edge AI: $5-7B TAM by 2030
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-40C to 155C. 15-20 year lifetime reliability models go far beyond consumer electronics
requirements. Full design provenance and traceability is required. AEC-Q100
qualification flows add verification stages.

Modern automotive SoCs approach datacenter complexity. NVIDIA Drive Thor has
77B transistors and 2000 TOPS. Tesla FSD HW4 is on 5nm with 3x HW3 performance.
EDA spend per automotive flagship now matches mid-tier datacenter chips.

Total automotive + edge AI TAM stands at $2.5-4.0B today, growing to $5.0-7.0B by
2030, incremental to datacenter and smartphone TAM. The combined effect expands
baseline EDA TAM from $17B (2024) to $28-32B (2030), implying 9-11% CAGR before
AI premiums.

Open-source EDA works for hobbyists and 130nm tape-outs. TSMC will never certify
open-source tools for N3/N2 because the liability exposure is unacceptable. The gap
from OpenROAD’s 45nm capability to 3nm is 10,000+ additional DRC rules, and
academic projects never receive early PDK access.

Foundry vertical integration hasn’t happened because TSMC, Samsung, and Intel all
tried internal EDA in the 1990s-2000s and abandoned it. The opportunity cost of
diverting engineers from process development to software is too high.

AI disruption of EDA software is the most frequently asked investor question in 2025-
2026. Both CEOs addressed it directly in their February 2026 earnings calls.

Sassine Ghazi (Synopsys, Q1 FY2026): “Our deep tech solutions power the world’s most
complex engineering efforts. Synopsys’s decades of deep domain expertise, proprietary code

Disruption Risks: An Assessment
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bases and solvers, and native foundry design technology co-optimization deliver optimal
deterministic silicon-proven results that probabilistic AI models do not replicate. AI isn’t
disrupting our business. It’s amplifying our strategic advantage.” He added that EDA agents
“cannot hallucinate. They have to be 100% accurate as you move to the next phase of the
workflow.”

Anirudh Devgan (Cadence, Q4 2025): “There are different kinds of software. Our software is
engineering software, doing very complex physics-based mathematical operations. Any AI
tools that we are developing or our customers are using basically in the end call our software to
get the job done properly. We have seen absolutely no discussion with customers of reducing
usage. On the contrary, all these AI tools are increasing the usage of our tools.”

Three structural reasons explain why AI strengthens EDA incumbents rather than
displacing them. First, EDA requires deterministic, silicon-proven correctness, and
probabilistic AI models cannot guarantee that a chip will work across all PVT corners.
Second, the training data moat is decades deep, with Synopsys and Cadence having
accumulated design data across thousands of tapeouts, including failed experiments
that teach AI what to avoid. Third, AI tools increase EDA consumption rather than
reducing it, with agentic workflows running hundreds of automated design iterations,
each consuming tokens and compute cycles from the same EDA vendors.

Chiplets expand EDA TAM rather than compress it. AMD MI300’s 13 chiplets each
require full design flow execution, meaning more dies equal more designs equal more
EDA spend, plus new TAM in die-to-die interfaces, package verification, and thermal
co-simulation.

Customer concentration is a persistent reality, as the R-squared analysis above
quantifies. A single large customer consolidation event (e.g., AMD acquiring another
fabless company) can create near-term revenue pressure through ELA rationalization.

Antitrust remains a low-probability, high-impact scenario. Synopsys’s documented
advanced-node dominance and Siemens’s physical verification blocking position invite
regulatory scrutiny, particularly if pricing escalators significantly outpace inflation.

China is the primary concern over a 10+ year horizon. $1.5B+ in Western EDA revenue
sits at risk. The most likely outcome is that China develops capable EDA for trailing
nodes (28nm+), creating a bifurcated market where the leading edge stays Western.



EDA vendors are the enabling layer of every advanced chip, and no substitute exists.
Switching costs exceed any plausible discount a competitor could offer. Foundry
certifications assume incumbent vendors. Lock-in deepens over time rather than
eroding, which is the opposite of most technology markets.

Growth drivers are durable and include AI accelerator proliferation, verification
economics (15%+ CAGR), advanced packaging ($1.5B+ new TAM), hyperscaler ASICs,
and node transitions. Financial characteristics include 85%+ recurring revenue, 35%+
operating margins, negative working capital, and high R&D barriers to entry.

Risks that could break the thesis include permanent China restrictions (-$1.5B
combined), hyperscaler ASIC consolidation, semiconductor recession, AI provng to be
disruptive to EDA software, and antitrust forced unbundling.

“Synopsys has execution DNA that is rare in technology. Thirty-seven consecutive quarters of
meeting or exceeding guidance.” - Shelagh Glaser, Board Member, Synopsys Investor Day 2024

EDA is the most defensible business model in semiconductors. ASML faces High-NA
adoption risk, and TSMC faces geopolitical concentration. EDA’s software moats
widen with each node transition, meaning every year of accumulated switching costs
makes the next year’s barriers higher.

The compounding lock-in thesis, validated by R-squared data showing that the most
design-intensive customers are becoming more locked in over time (NVIDIA R-
squared increasing from 0.91 to 0.94 between 2019 and 2024), is the structural
argument for premium EDA multiples.

Four catalysts in 2026 will test this thesis. The Ansys integration must demonstrate
revenue synergy traction, with the first joint physics solutions expected in 1H26.
Cadence’s IP inflection, growing 25% in 2025, must sustain momentum to validate the
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multi-foundry tailwind. Intel Foundry’s ecosystem development, surging from 0-1 to 6
quarterly earnings mentions, will determine whether a third foundry meaningfully
expands EDA TAM or remains a perpetual aspiration.

And China export control policy, after the six-week May-July 2025 episode proved that
broad EDA restrictions carry unacceptable retaliation costs, will establish the stable
regulatory framework that both vendors and investors can underwrite. EDA multiples
are justified to the extent that lock-in is permanent, growing, and expanding into
adjacent markets. The data in this report supports all three conditions today, and the
2026 catalysts will determine whether the compounding thesis accelerates or meets its
first real friction.
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