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Quantum Computers

EPIC Technology Meeting on Electronics & Photonics – Two Sides of One Coin

SESSION 3: From Photonic Chips to Quantum Computers
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Change Occurring in Many Markets

Innovation is fueled by 

semiconductor and software 

advances

Demand for                               

Smart Everything                           

seems limitless

Driven by fusion of big data, 

massive compute, 

and machine learning
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Optimized Software 

& Chip Development 

Key to Success

Chips Make This 

Possible

Software Drives 

Differentiation

Macrotrends
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Moore’s Law

Time

Market Ambition
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Today’s Inflection Point

Opportunity to Rethink

SysMoore Era
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Innovation Demand

Balanced with

Technology Supply

Changing Market Dynamics
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Role for Photons

& Qubits ?
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Time

SysMoore Era
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Techonomic Disruptors in SysMoore Era

Moore’s Law

End-to-

End

Energy 

Efficiency

Multi-Die

Design

Multi-Die

Design
AI

Everywhere

Cloud

Increasing

Software

Content

Silicon
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System-of-Chips

Electronics & Photonics

Two sides of the same coin

Digital + Analog + Photonic

Multi-Die

Design
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E X P L O R E
T H O R O U G H L Y

M A N U F A C T U R E
R O B U S T L Y

D E S I G N
R A P I D L Y

PRODUCT 

QUALITY

IN-FIELD
OPTIMIZATION

PRODUCT DEBUG

& TRACEABILITYINTERFACE 

IP
DESIGN 

PLATFORM

System-of-Chips Innovators’ Journey
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E X P L O R E M A N U FA C T U R ED E S I G N

Architectural Analysis

D2D + HSIO IP

Customer IP + Chiplet

Substrate Model

Early DTCO

Implementation

Analysis 

Verification

Homogeneous 

Disaggregation

Heterogeneous 

Integration
Chiplets

Silicon Lifecycle 

Management

Substrate / Package

Test & Debug

Synopsys TechnologyKEY:

D E P L OY M E N T

System-of-Chips EDA Methodology
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Multi-die / Multi-domain System Implementation

D2D Interconnect Planning

D2D Detailed Routing

HBM Routing

Channel Analysis

Full-Wave Analysis

Advanced Package 

Auto-Route, PG Plane, 

Degassing, Interactive Route 

Multi-Die Floorplanning

EMIR Analysis

Thermal Analysis

Multi-Die Rules

Deep Trench Cap

MIM Cap

TSV Planning/Implementation

Bump Planning

Photonic Chiplet / Die

3D Die

Future: 

Photonic Interposer
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3D Design Platform

3D Pathfinding

Thermal Integrity

Place & Route

Test

Extraction

Signal & 
Power Integrity

Timing Analysis

Physical Verification

3D Design
Architecture

Synopsys 3DIC Compiler
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Electronic & Photonic IC Co-Design Platform

Schematic

Simulation

Physical Verification

Extraction

Layout

Device design

Synopsys OptoCompiler, OptSim, PrimeSim, Photonic Device Compiler, 

IC Validator, StarRC
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Quantum Computing based on Photonic ICs



© 2022 Synopsys, Inc. 13

Technology Development and 

PDK Generation

Std. Cell and Custom Design Digital Design

Superconducting Electronics (SCE) TCAD & EDA Flow Developed 

Under The IARPA sponsored SuperTools Program: 
A Comprehensive Flow for DTCO of Superconducting Technologies and Circuits

DTCO flow supports 

scaling of SCE 

technologies to achieve 

higher functionality
+

Provides foundation for 

new solutions to address 

Quantum Computing 

superconducting designs
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Synopsys Activity: Extend SuperTools Flow to Support Optimization 

of Superconducting-Based Quantum Hardware

Design of superconducting 

and cryo-CMOS qubit control 

and read out interface circuits

Krantz et al, 2019

Design, noise modeling and 

manufacturing optimization of 

superconducting qubits

Muller et al, 2019

:

Mukhanov et al, 2019
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