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Legal
Disclosure

CONFIDENTIAL INFORMATION

The information contained in this presentation is the confidential and proprietary
information of Synopsys. You are not permitted to disseminate or use any of the
information provided to you in this presentation outside of Synopsys without prior
written authorization.

IMPORTANT NOTICE

This presentation may include information related to Synopsys’ future product or
business plans. Such plans are as of the date of this presentation and subject to
change. Synopsys is not obligated to update this presentation or develop the
products with the features and/or functionality discussed in this presentation.
Additionally, Synopsys’ products and services may only be offered and purchased
pursuant to an authorized quote and purchase order or a mutually agreed upon
written contract.

FORWARD LOOKING STATEMENTS

This presentation may include certain statements including, but not limited to,
Synopsys’ financial targets, expectations and objectives; business and market
outlook, business opportunities, strategies and technological trends; and more.
These statements are made only as of the date hereof and subject to change.
Actual results or events could differ materially from those anticipated in such
statements due to a number of factors. Synopsys undertakes no duty to, and does
not intend to, update any statement in this presentation, whether as a result of new
information, future events or otherwise, unless required by law.



The Heterogeneous Integration Design Process
Integration of Chiplets Also Implies Integration of Workflows

Multi-Die Not Only Integrates Chiplets,
But Also Integrates Historically
Independent Workflows

* Multi-Team

* Multi-Company
« Multi-Die

* Multi-Node

* Multi-Physics
« Multi-Objective

: « System Design 2
PCB Designer Implementation - Signoff

Power/Thermal/
Noise Integrity
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Heterogeneous Integration Requires A New Platform
Multi-Die, Multi-Team, Multi-Node, Multi-Physics, Multi-Objective

FEASIBILITY
LU
PROTOTYPING

3D/2.5D
DESIGN HETERO-

GENEOUS
CONSTRUC-
TION INTEGRATION

STRESS, UNIFIED OPTICAL
WARPAGE, EXPLORATION COUPLING
\ RELIABILITY / -TO-SIGNOFF ANALYSIS
THERMAL
THERMAL
ANALYSIS MODELLING

& COOLING

SIGNAL
INTEGRITY & SIGNOFF \

POWER ANALYSIS
\ INTEGRITY /

MANU-
FACTURING

3D Stacked Design HBM Stacks Adv. Packaging

BE. . B

] PCB Designer
Logic-on-Logic 8-12 Stacks, 12-16 High Wafer-scale Integration,

Memory-on-Logic 1.2 TBs/stack; 1-2 pJ/bit ok,

Power/Thermal/
Noise Integrity

Agentic workflows aids both individual
workflows and cross-domain optimization
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Complexity Increasing From Relentless Scaling

Chip-to-chip bond density using SolC o ]
technology increase|1.74x every 2 years Multi-Die Not Only Integrates Chlplets,
Sonds per square mitiineter But Also Integrates Historically
1,000,000 S Independent Workflows

600,000

300,000 i »  Multi-Team

- o * Multi-Company

60,000 2.7  Multi-Die

3@,@%// - Multi-Node

10,000 ° MUlti-PhySiCS

S * Multi-Objective
Year « System Design =

Source: TSHC Implementation = Signoff

Mark Liu, Philip Wong, How We'll Reach a 1 Trillion Transistor GPU, IEEE Spectrum

* Inter-chiplet connections primarily done manually

« Bond densities growing at exponential rate — O(1.32")

* Reticle limits continue to increase: 3.3X->5.5X-2>8X->50X
*  Number of human fingers O(1)

© 2026 Synopsys, Inc.



Multi-Die

Unified Platform for Analysis Driven Design and
Optimization

FUSION PLATFORM

Fusion 3DIC
‘ \ Ad d
COMPILER COMPILER Pa‘fk’;zee

Synopsys THERMAL

Analysis POWER INTEGRITY (EMIR)

ELECTROMAGNETIC (SI)

Ansys In-Design SIGNOFF THERMAL
Multiphysics SIGNOFF POWER INTEGRITY (EMIR)

SIGNOFF ELECTROMAGNETIC (SI)

Syn opsys SIGNOFF T, POWER, ECO (PrimeTime, PrimePower, PrlmeEC)
SignOff SIGNOFF EXTRACTION & PHYSICAL VERIFICATION (StarRC, ICV)

Common Fusion Data Model - NDM

Synopsys Confidential Information

2D to 3D “Chip Up” Full Stack
Seamless 2D to 2.5D/3D transition
Unified platform for die/package co-optimization

3D Design Exploration
Analysis-driven Feasibility and Prototyping

Automated Implementation
D2D routing, 100M+ bonds, DTC, Adv Package...
Multidie schedule reduction, Improved QoR

System Analysis
Synopsys and Ansys Analysis from within the
design environment

Signoff
STA, Extraction, Power, Physical Verification, ECO

Al-driven Optimization
Al-driven design optimization and exploration.
Automation of expertise-intensive tasks.
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3DIC Compiler Multi-Die Design and Analysis

Full Stack within a Single Design/Analysis Environment

» Representation of full stack including
multi-die system, thermal components,
PCB, package substrate

TIMZ

Heatspreader

« Die representation can be templated
|_ Die stack abstraction through fully specified die

uBump

« System Analysis within a single
environment, rather than separate
environment for each analysis

* Design, implementation capabilities in
same single environment

© 2026 Synopsys, Inc.



3DIC System Exploration and Design ]

3DIC Thermal

Design at the Early Stages with Minimal Inputs '~
High Frequency EM Simulation —X@ |

b g

- )

3DIC Thermal ? =

-
W 3DIC Thermomechanical .
/ ) ) ) -
Static Timing
/
’ Analysis \ .
4 -
7
g Power
Analysis
- - -
IR
————— Drop

Package

3D System
Exploration Die
and Design

\
\

Stacking

N
Power S
Delivery
Design Floorplanning /
J : FETONIe I — — — — — — —
Implementation
Power ---"
Grid
e
”
e
i Bump/TSV /
System Analysis

\
\
\
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EDA Advancements
Design Use Cases

025

@ Building database AMD:' @

Electromigration/IR Drop Prototype

+ Full testcase
— 210Ds, 8 SOCs, 8 HBMs, 4 dummy dies

« Objective

— Understand the IR-Drop characteristics of the multi-die design

Thermal - Overview 0 Meta @

+ PDN (Power Distribution Network) 3D

iyorid Bonds 5';":"
+ Power Profiles/Regions fmie i _‘—v
+ Connectivity

Summary AMDI‘rl Q

Power Density Map

N Micro Bumps b IR Drop Maps
— Hybrid Bumps | e

« 3DIC will continue to grow

10-50um

— Superior scalability, computational throughput, cost balance
— Great potential, but comes with many risks

— uBumps

— C4 Bumps

— BGA (Ball Grid Array)

— TSVs (Through Silicon Vias)

Max IR
drop (V)
0252V |
0.176V |
0.807V_|

+ New IR & thermal feasibility engines in 3DIC Compiler
— Can be used to detect inter-die conflicts
— Our testing on real product matched well with signoff analysis

+ Thermal Components

— Quality of results will depend on quality of power data!
— Lid (Heat sink) . » w o
5 « Both engines are in production release and available for general use
— TIM (Thermal Interface Material) gl pi g i
- Substrate
- PCB

SYNOPSYS

Cunverge : g A . \
3D Odyssey: Navigating
Depths of 3DIC Feasibility
Using the 3Dblox v2.0
Framework -

Synoesys:
@ Users
Group

Multi-Die Partitioning and
Floorplanning Prior to Netlist Using
3DIC Compiler

Sivanandh Ramadass
Gireesh Vijayakumar

Meta, Converge 2026 AMD, SNUG 2025 Best Technical Paper

ynopsys,



EDA Advancements

Thermal Exploration, 3DIC Compiler - A. DeGeus, IMEC Keynote 2025

Exploring Thermal-Mitigation Options

TIM k-value, heat-spreader size, passive vs. forced cooling, ...

2
(=]
E
3
E
=
[}
=

Maximum Die
Temperature, oC

SYNOPSYS

Interposer Die Area vs. Max. Die Temperature
With Thermal Mitigation

Interposer Die (mm2)

Thermal Mitigation Cost vs. Max. Die Temperature
With Thermal Mitigation

10 12 14
Thermal Mitigation

Synopsys Confidential Information

» Many solutions now within
acceptable thermal envelope

Heat spreader,
Thermal Interface
Material

* Tech iCS inplay as
both cost and design layout
play into set of best options

©2024 Synopsys, Inc. 2

ML Design Analysis and Optimization
for Multiphysics - 3DIC Compiler

Y 030950} 0.94170

4 031001 999971 0.97307

-0.83013  -0.80755 4 60 -0.86624

0.03391
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Die-to-Die Interconnect Design

Sl Cross-section Analysis Interposer Layout S| Signoff
"\,
2| :
Physical Spec : .
, Iterative Sl Analysis .
(Slgllegflzr;ts) Manual Layout (SIPI Experts) Final Result
p (Layout Experts)

» “Spec-based” Methodology, ~6 months for a full channel implementation

* Routing typically manual, 3-4 weeks for a single implementation

* Real projects usually have multiple major design changes

» Cross-section Analysis: Sl-based physical spec from simulating net patterns
* Interposer Layout: Based on Sl spec and rules of thumb from PCB design.

» Tedious process, increasingly difficult to converge to spec, and sub-optimal

© 2026 Synopsys, Inc.
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HBMx Channel Routing

Source: GUC

« Synopsys 3DIC Compiler D2D Routing Pattern
— Work at 7.2Gbps through S| simulation
— Shorten channel signal routing runtime by 50%
— Easy for channel routing balance

Origin

; - Lnaa HBM3 6% width increase StatEye opening
HBMx Interposer 8% average timing margin improvement

Custom Automated

HBM3 Design Compare Results

: Layout Routing
Channel Width
: Eye Width@+60mV 59.8 ps 63.6 ps 6% better, for worst channel
HBM3/3e 1024 bits pree AT o E— ‘
o worse, still at good level, no
HBM4 2048 bitS CrOSSta|k (NEXT) '309 dB ‘296 dB h|nder|ng performance
. L. . Insertion Loss (IL) -4.74 dB -4.66 dB 2% better, less attenuation
Increasing bitwidths with HBM4
Intra Channel Skew 6.5 ps 5.5 ps 15% better, less skew, worst case

Source: Synopsys

© 2026 Synopsys, Inc. 12



EDA Advancements

HBMx

UCle

|u|ujujrjuiniujus]uis|
|m|m|mfx]n|n|nfux]n|n|

HOon0 00000 [0
|m|m|mfu|n[n[n|x|u]u|n]
[u/u[uji]ulululx]x]

High-Speed Signal Integrity Al Optimization (ISSCC 2025)

|n|u|ufsu|a|a|x]s]

[mfafu]ufufu]u]
|n|u|ufs]u|a|a|s]s]
|m|w|ufufu|u|n|x]s]
|n|w|ufs|u|u|n|n]s]

Results

Transmission Loss )
High-2s

-25.0
Design 1 (HBM3) -2.58 dB -2.02 dB 0.56dB (-17%)
-25.5

Design 2 (HBM3) -2.11 dB -1.88 dB 0.23dB (-8.7%)

-26.0

Design 3 (UCIe) -0.82 dB -0.81 dB 0.01dB (-1.1%) a6

Design 5 (UCIe) -0.88 dB** -0.77 dB 0.11dB (-11.4%) -2

*3DICC baseline is better than original custom db (6% eye width, 8% timing) Low -0
**3DICC baseline is better than original custom db (2% IL, 17% jitter) crosstalk

26.5

Pareto Design Exploration

N Baseline

. Better ADES
m— Worse ADES
. Best ADES

Too low
transmission

T Hirmks

oorTigir -.I.
Crosstal °
L] -l'!
L]

.

solutions
are here!

-3.0 -25

Inferior
Transmission

-2.0 -15 dB Loss

Higher
Transmission

ISSCC 2025 - Forum 1.6: Chiplet EDA Tools,
Chiplet Based System-Technology Co-Optimization

22 of 25
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Unified Engineering Knowledge
Unified Platform Still Requires Unified Knowledge

A unified platform integrates the engineering capabilities but
doesn’t integrate engineering knowledge.

System Architect
R £

SoC Designer

This is very real.

« Working across silo’ed functions requires engineering
knowledge

« Workflows can stay fragmented even if tooling is unified
« Many handoffs, workflow hits non-technical bottlenecks

« Sub-optimal results, not fully leveraging unified platform :
* High technical and schedule risks, and these are increasing m

Power/Thermal/
Problem->platform—>automation->expertise bottleneck—> Al

© 2026 Synopsys, Inc. 14



Industry Workflow Transitioning Happening
EDA, Design and Manufacturing Inextricably Linked

Complex industry transitions happening:
* Fully Manual - Automation
Many Single Domain Problems - Cross-Domain Problems

Experience Driven - Analysis Driven

Assembly = Automation and System Optimization
Al Assisted Cross-Domain Exploration
Organizational Alignment

How does the industry jointly make these transitions
— Incremental improvements: Are happening. However, complexity is scaling faster than workflow productivity.
— Transformational improvements: Efficiency and Optimality requires new tooling, new methods, automation,
system optimization, cross-domain workflows, Al-frameworks including Agentic. Many of the industry’s leading

design teams are partnering across EDA, design and manufacturing to define this together with overall
semiconductor readiness.

© 2026 Synopsys, Inc. 15



The Progression from Assistive to Agentic Al

Copilot Autopilot
FULL AUTONOMY
ADAPTIVE LEARNING
MULTI-AGENTS
AGENTS

Generative

L1 L3 L4 LS

Assisting Orchestrating Planning Decision Making

Al as an Optimizer Al as an Assistant Al as a Colleague

© 2026 Synopsys, Inc. 16



High Performance D2D Multi-Agent Workflow
Three Compartmentalized Disciplines in One Workflow

Physical Implementation High-Speed Extraction Simulation
(Layout) (Frequency Domain) (Time Domain)

HBM/UCle Routing s HFSS Extraction E—) PrimeSim, Waveview
Layout S-parameters Eye Measurement

Route Extraction Simulation

Agent Agent Agent

» Cross-Domain: Enables domain experts to access cross-domain workflows
* Tedious: Large data sets, error-prone
« Manual Intensive: Design Flow dominated by human time vs machine runtimes

© 2026 Synopsys, Inc.
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Lessons Learned
Technology Partnerships with Customer 3DHI Design Teams

» Al needs rigor on what is “good”
— Formalization of methods — Single Source of Truth
— Deterministic, Codified Objectives
— These are practices that “should” already be in place

» Methodology change is a transformation
— These are not the usual incremental improvements
— Mindset shift
— Agentic and Natural Language democratizes technology

PCB Designer
Power/Thermal/
Noise Integrity

« EDA and Agentic Al will transform the way we do
analysis and design. Scaling demands it.
Agentic workflows aids both individual

— Not “IF” but “WHEN” workflows as well as cross-domain optimization

© 2026 Synopsys, Inc. 18
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