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Biswadeep Chatterjee has 28+ years of industry experience in the domains of VLS| Structural
Design, VLSI CAD, Distributed Computing Software development, HPC Architecture and Global Operations
catering to semiconductor product lines. Currently, he is part of the semiconductor arm of HCLTech driving their

foundry and SOC platforms engagement.

Prior to joining HCL, Biswadeep has worked with companies like Texas Instruments, Intel Corporation and Qualcomm. At Intel, Biswadeep

was an Engineering Director and responsible for leading Physical Design activities in the Ethernet Product Group.

In his spare time, Biswadeep works with select NGOs onlivelihood generation’. He is a passionate educator and is collaborating with multiple

Biswadeep Chatterjee  Universities on enriching the VLSl ecosystem in India.
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Supercharging engineering innovation
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Internet

Manufacturing

Leveraging digital technologies to accelerate
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Semi-chip &
Semi Equipment

Cloud Al/ML Digital Twin 5G

Computer Vision loT Blockchain Additive Manufacturing

AR/VR/XR

Robotics
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Wireless
transmission

Autonomous
vehicle

Internet of
Things (loT)
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Semiconductor Industry Trends

Semiconductor product has become ubiquitous leading to a burgeoning ‘siliconomy’
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Complexity of
the value chain

Cy Productivity
O chasm

® Mounting
= cost
pressure

Challenges
abound

Although the industry holds
significant potential, there are
obstacles to fully achieving it.

HCLTech
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So, what does the future of semiconductor in India look
TR

India will be a leading driver of growth, accelerating at a faster rate as compared to global mark

$27 Bn 2.4X :

Total Market Opportunity YoY Growth In Indian
For Semiconductors In India  Semiconductor Startup
in 2023 Launches Since 2014

24% CAGR

$270 Bn 20%

Total Market Opportunity For  of global semiconductor
Semiconductors in India by Integrated Circuit (IC) Design
2032 Workforce is from India

Semiconductor Indian Market Opportunity ($ Bn)

2023
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Lessons from history of semiconductor industry in India

Growth led by services in specific segments like chip design, thin presence in other areas

* Government initiates semiconductor policy

+ |nauguration of India’s first semiconductor
fabrication plant {fab) by SCL in Mohali, Punjab.

1980s

1990s

* Formation of semiconductor
associations and societies

Source: Inc42, Secondary Sources

*® Increasein
semiconductor design
services companies

Early
2000s Mid-2000

* Entry of multinational
companies into Indian market

« India's first semiconductor
policy

<+ Growth of electronics
manufacturing
clusters

Late
2000s

2020s
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Insight into Indian semiconductor startups

Only one third of Indian semiconductor startups are working on IP development

‘ jerminus clreults \\( 3 { 3 ¢
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Startups that create and design their own

#VASBEAM o

Seimiconductor IP & Service

Semiconductor
Service Startups
In India

Startups that possess their own
semiconductor IP and also offer a range of
semiconductor-related services.

Pure Play Semiconductor Services

Startups that provide
semiconductor-related services without
owning or developing their own IP.

Source: Inc42, Sacondary Sources
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Transition from “service provider” to “product

WAFER
DESIGN /R&D

Architectural Design

P Cores

Front End Design

Back End Design

Design for Testing (DFT)

Clreuit Level Design

Layouting

Verification
(SPICE Simulation)

DESIGN
TESTING

Functional Testing

Timing ardd Power
Analysis

Simulation and Emulation

Physical Verification

Bectrarmagnetic nterfersece (M)
nnd Rackio Fraquency (RF) Yesting

Thermal and
Reliablity Analysis

Interface and Protocol
Testing

WAFER
FABRICATION

QA, TESTING, ASSEMBLY AND

PACKAGING

Water Testing

IC/Performance Testing

Environmental Testing

Control (SPC)

Interconnect
Formation

Outsourced In Fabless Manufacturing the Wafer Fabrication workloads are outsourced to third-party players

Source: Zinnov Research and Analysic
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Pockets of excellence QJQM%IIGQB%rof large number of GCCs

DISTRIBUTION
Package Assembly Hardware Integration Channel Development
VAL Ei et A Channel Partner
Anti-counterfeiting irmware Integration Management
Chip : Device Driver Vehdor Mahas :
Pm \ Development 'endor Managemen
m_ an “ Communication Protocol ;
‘Certification integration mm
Falg-Programmatie Gae Aoy . . A
Post Silicon Validation Order Fulfiment
Current Work done from India 6¢cs: [l e [ meoium LOW/NONE

HCLTech



So how do we
march in the
new era

Synergistic efforts of public and
private sector to address following
barriers to growth

» Capital intensive business with long
gestation period

« Talent availability & retention

« All round product development capability

« Knowledge gap

* Robust supply chain

13 Copyright © 2024 HCL Technologies

Government initiatives

1

Chips to Startup (C2S)

Fostering next generation
capabilities

Design Linked Incentive
(DLI)

financial incentives & design
infrastructure support

National EDA Tool
Grid

Access to EDA tools under
auspices of C-DAC

Production Linked
Incentive (PLI)

Boost domestic
manufacturing

HCLTech



Industry POV: How to accelerate your product journey

What our 27+ years of silicon expertise & turnkey chip development tells us...

Silicon Platform Specs to parts

Accelerate time-to-market, lower
costs and reduce risks.

One stop shop across the entire
silicon life cycle

IP marketplace

Curated IP portfolio combined with
value added services

State-of-the art lab, 24 x 7
accessible over secure VPN

P o

HCLTech
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Industry POV: How to accelerate your product journey

What our 27+ years of silicon expertise & turnkey chip development tells us...
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ATMP Lab — accelerated
path to productization
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P Porting & IP
Migration Services
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Weaving it all together

“Don't be encumbered by history, just go out and do something wonderful.” — Robert Noyce
Emphasize on fundamentals Build complementary industries
not just skills towards end-to-end ecosystem
Grow mult_i-disciplinary Think of a complete system with
engineers path to productization
Nurture a
semiconductor
product
development
|dentify and build competency focused Facilitate product ecosystem

centers in untapped domains ecosystem through favorable policies

Build a synergistic grid with industry

Build special interest groups to :
partnership

incubate new ideas
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Progress™

HCLTech

hcltech.com


https://www.hcltech.com/

