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General-Purpose Chips
(Standard, High Volume)

Volume von Neumann (P+M) Energy Crisis
=1 Munits/mont

Competition in

ﬁpital Investment
Flash

Started by device
innovation, ended
by intense

competition in GPU
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Specialized Chips
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Source: T. Kuroda, ISSCC 2010 Panel Discussion, “Semiconductor Industry in 2025".

Predicted in 2010 about Semiconductor Industry in 2025
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http://www.dlab.t.u-tokyo.ac.jp/en/message/chapter01.html

General Purpose to Specialization

General Purpose

Rapidus Corp. K. Ishimaru

Custom chip for Edge Al

8th EUV-FEL Workshop

Al for smart appliances

Al for autonomous fab

Al for autonomous car

Al for natural language

Al for art creation
Al for code generation
Al for robotics

Al for material science



Conventional Design for Manufacturing (DFM)

Cost

Flexibility/Cost

Flexibility

Design Prot.

Rapidus Corp. K. Ishimaru 8th EUV-FEL Workshop
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Focusmg on Speed — ANew Foundry Mbdel
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World's Shortest Total Cycle-Time
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“RUMS” — A New Foundry Model for the Age of Al




Co-optimize both Design & Manufacturing
DFM

Design for Manufacturing

AN

DMCO Manufacturing

Design-Manufacturing
Co-Optimization Sp dce

N

MFED

Manufacturing for Design
with Al ana Advancead Sensors




“RUMS” — True Requirement for the Age of Al
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Start Point of Innovative Idea
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. . . Rapidus is building a fab with
CYC'E Time Simulation all single wafer processing.

6 0% of reduction

40% of reduction

Frequency

Full Single Batch x Single mixed
(25wafers/lot) (25wafers/lot)

Source : 1SSM2000 “A New Fab Concept in the 300mm Wafer Era” AKoike (,VC[ e -l i me




Si-tramed PDK and Al models

MEFD

Manufacturing for
Design

Technology

Spice models
Design rules

Enablers Design

< Standard cells < Fast design
PDKs convergence!

Apply such insights
to characterization

with Al & Advanced Sensors

Find new/better
correlations

X100 volume silicon data

High-precision correlations / characterization

Innovational
Integrated
Manufacturing

All Single Wafer Processing
—— Fast!

Process
window

Design
variation

Design
convergence

PDK vs. PDK
w/o MFD with MFD
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Raads: Rapidus Al- Assisted Design Solutions

Jawolsn)

3 key components of Raads
o Raads.Generator

e Generate machine readable codes from
specifications in natural languages e Raads Navigator/ Manager

e Learn design cases with fast PPA
convergence from the historical design,

Jawoisn)

usisaQg 3/4

Jawoisn)

<

@ Raads.Optimizer then accompany designers to navigate.
_ _ o * Learn and optimize hierarchical layout
* Find the optimal combination of blocks to achieve short-TAT.

parameters under given constraints.
v' Ex. Achieve least leakage while
maintaining clock freq. XX GHz.
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1. Design Cycle Time < x %2 of conventional
2. Replicate experts w/ Raads.Navigator for parallelism
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