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2 A  C o m p r e h e n s i v e  S n a p - S h o t -  P r e l u d e

W h a t  d o e s  t h i s  t a b l e  i n d i c a t e  t o  u s ?

ICS are Typical Semiconductor devices 

❖ Processors, 

❖ Microcontrollers,

❖ Memory Chips (NAND flash and DRAM)

Process Nodes Year

20 µm 1968

10 µm 1971

6 µm 1974

3 µm 1977

1.5 µm 1981

1 µm 1984

800 nm 1987

600 nm 1990

350 nm 1993

250 nm 1996

180 nm 1999

130 nm 2001

Process Nodes Year

90 nm 2003

65 nm 2005

45 nm 2007

32 nm 2009

28 nm 2010

22 nm 2012

14 nm 2014

10 nm 2016

7 nm 2018

5 nm 2020

3 nm 2022

2 nm Beyond 2025 ?

Why doubt at all?

All most all 
ICS are typically CMOS Devices

MOSFET Scaling and Process Nodes over 
the years

What’s EDA?

Moore’s Law

Rent’s rule
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Integrated Chips System Design

CMOS Based Mostly

Semi-Conductor Manufacturing

Metrology

ASIC, SOC, FPGA, CPLDs, Memories..

Electrical, Electronics, Mechanical, 
Computer Science, Industrial, 

Material Sciences, Chemicals …

Analog/Digital/Mixed Signal/RF
High Speed/Power Aware/Low Power

Consumer Electronics, Automotive 
Aerospace Safety Critical

PCS, Servers, GPGPUS, HPC, FPGA 
Boards

Medical, Industrial, Instrumentation, 
Power Systems

IOT, CPS, Edge Devices, Embedded 
Systems, Transducers

Mobile, Telecom Networking, Satellite 
Communication, Positioning Systems

Software, Simulation, Emulation, 
Modeling, Verification, Validation, 
Testing

A n  I n d i c a t i v e  L a n d s c a p e  -  P r e l u d e



4Prelude – Moore’s Law ?

All Electronic Devices and ICs
 

ICS are typically  Semiconductor Devices Summing UP

Ref : https://www.intel.com/content/www/us/en/newsroom/resources/moores-law.html#gs.fnxl6a

https://www.intel.com/content/www/us/en/newsroom/resources/moores-law.html#gs.fnxl6a


5Prelude –  Rent’s Rule – Does it Matter at all?

Ref : https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=3c51d041b2cefe4b5ae7df7ec1ec6ade93bb6b05

This relates to the number of I/Os required for a block 
containing a given number of computing elements

https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=3c51d041b2cefe4b5ae7df7ec1ec6ade93bb6b05
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Ref https://spectrum.ieee.org/what-globalfoundries-retreat-really-means 

Settling Down → No more Semi-Conductor Shrinking [or what] ?? 

Ref https://www.anandtech.com/show/13277/globalfoundries-stops-all-7nm-development

https://spectrum.ieee.org/what-globalfoundries-retreat-really-means
https://www.anandtech.com/show/13277/globalfoundries-stops-all-7nm-development


7The EDA Landscape

➢ System-Level Electronics Design

➢ Chip-Level Electronics Design

➢ Embedded Design

➢ System Modelling

➢ Std Cell Libraries

➢ I.S.A design [Open-Source vs Proprietary]

➢ I/O and Peripherals [Opensource vs Proprietary]

➢ SOC inter and Intra connects [Open-Source vs Proprietary]

➢ Packaging

➢ Reliability and Quality

➢ Timing

➢ Functionality

➢ Synthesis

➢ Verification and Validation

➢ Yield Analysis 

➢ Simulation and Emulation, Modelling

➢ Power Electronics

➢ PCB Designing

➢ RF, Analog, Mixed Signal Modelling, Simulations

➢ ….

There are 1000s of 
books and articles 
written, lectures 

delivered

E n t e r  E D A



8EDA ? 

Ref : https://www.synopsys.com/glossary/what-is-electronic-design-automation.html

https://www.synopsys.com/glossary/what-is-electronic-design-automation.html


9EDA and IC and System Design

What does  EDA mean to
A Theoretical Computer 

Scientist

❖  The complexity of Integrated Circuits (IC) has increased exponentially, 
posing challenges to circuit design's scalability and reliability. 

❖ EDA algorithms and software must be more effective and efficient to 
handle a large search space with low runtime. 

❖ Many problems in EDA, are placement and wiring or scheduling.

❖ Simulation, Emulation, and Modeling are Complex and Resource 
Intensive

IC designs 
are NP-hard. 

Without EDA, Moore’s law would have remained applicable to ONLY satisfy curiosity. 

The world wouldn’t have had a single billion- -million or even a 1000s transistor chip.

Without EDA,  systems could not have been designed, modelled, simulated, debugged, or tested.

Modern Day Computer-Aided Design Tools aids all System Design



10We Do have solutions..

Ref : https://arxiv.org/pdf/2102.03357

E n t e r  M L  M e t h o d s  

https://arxiv.org/pdf/2102.03357


11We Do have solutions – Enter ML Methods 

Ref : https://arxiv.org/pdf/2102.03357

https://arxiv.org/pdf/2102.03357


12We Do have solutions – Enter ML Methods 

Ref : https://arxiv.org/pdf/2102.03357

https://arxiv.org/pdf/2102.03357


13We Do have solutions – ML Methods – But Is That All? 

EDA for QComp

QComp for EDA

❖ C o u l d  w e  d o  A n a l o g / R F  t e s t i n g / P h y s i c a l  d e s i g n ,  w i t h  t h e i r  p e r f o r m a n c e  t i e d  

t o  m a c h i n e  l e a r n i n g  m o d e l s  o r  a n  M L  a n d  C l a s s i c a l  M e t h o d s  e n s e m b l e ?  

❖ H o w  w o u l d  t h i s  m e e t  t h e  i n d u s t r i a l  n e e d s ?

❖ H o w  t o  t r u s t  M L  m e t h o d s ?

❖ D o  w e  h a v e  e n o u g h  t r u s t  i n  c l a s s i c a l  E D A ?  

o Limitations of Semi-Conductor Process Nodes?

o FIN FET and Tunneling effect and other Quantum Effects

o Which QUBIT Manufacturing for Utility QComps?

N i g h t  M a r i s h ?  O r  E x c i t i n g  O p p o r t u n i t i e s ?



14QCOMP – A Gentle Introduction

E n t e r  Q u a n t u m  
C o m p u t i n g

Information is processed based on Binary 
Logic - BITS

Information processed] – based on Logical of Quantum 
Mechanics - QUBIT 

Logic elements that operate with N distinct 
states 

Logic elements that operate with  N states with 
different probability amplitudes simultaneously

Computational Power is based on the 
number of distinct states.

Computational Power is based on a linear combination 
of probability amplitude states.

Super Position

Interference

Entanglement

Based on Binary States

Algorithms

Parallel Operations

The Basis

Quantum Algorithms

To be Harnessed

CMOS Based Transistors Super Conducting, Cold atoms, NV Centre, Photons.. 



15UTILITY QCOMP



16Summing Up

❖  F r o m  t h e  v i e w p o i n t  o f  a  C . S  a n d  a  P o l i c y  a d v o c a t e ,  I  b e l i e v e

❖ U t i l i t y  o f  a  Q C O M P  c o m e s  w h e n  w e  c a n ’ t  s o l v e  a  c l a s s i c a l  p r o b l e m  w i t h  H P

❖ W h e n  w e  h a v e  a n  i n d u s t r y - c o m p a t i b l e  m a n u f a c t u r i n g  p r o c e s s  f o r  Q U B I T  

I m p l e m e n t a t i o n

❖ W h e n  t h e  E n e r g y,  P o w e r,  a n d  O p e r a t i n g  C o s t  o f  Q C o m p  i s  b e t t e r  t h a n  t h e  

p r e s e n t  H P C s  

❖ W h e n  Q C O M P S  a r e  “ Tr u s t a b l e ”

❖  T i l l  t h e n ?

❖  A c c e l e r a t e  a d o p t i o n  o f  M L  / D a t a  S c i e n c e s  m e t h o d s  i n  E D A  a n d  S e m i C o n  

P r o c e s s e s

❖  A s  s t r o n g  c a s e s  o f  u t i l i t y  Q C O M P  d a w n ,  i n t e g r a t e  M L  a n d  Q C O M P

❖  T h a t  t i m e  m a y  n o t  b e  f a r  a w a y  t h o u g h
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Thankyou 

Any Questions?
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