


AUTHOR'S NOTE:

This is a creative dramatization of building a semiconductor fab. While based on real industry
practices, some technical details have been simplified or fictionalized for narrative purposes. This is a
story, not a technical manual.

If you're a semiconductor engineer and spot inaccuracies - that's intentional. This book is for people
who want to understand the drama of building a fab, not the exact specs.

I hope to improve my story in the coming days as this is just version 0.1, and I hope to make a better
version of the story by researching more and making it better. Please support me. Thank you!

Enjoy the story.
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Chapter 1: The Vision

Preface: Lessons from ISMC (2-3 minutes)

SUPER: "2022 – Bengaluru"

News clippings and archival footage flash by: headlines about the International Semiconductor
Consortium (ISMC) announcing a $3 billion fab in Karnataka, engineers touring a proposed site in
Mysuru, celebratory handshakes that never turned into construction.

NARRATOR (V.O.)
ISMC – the International Semiconductor Consortium – promised India's first advanced fab with
Tower Semiconductor as its technology partner. (Tower Semiconductor: Israeli-American foundry
specializing in analog/mixed-signal nodes.) The deal collapsed when Tower's planned acquisition by
Intel stalled. The message was brutal: without diversified partners and locked-in capital, the dream
stays on paper.

Cut to RAVI DESHMUKH in a cramped Silicon Valley co-working space, whiteboard filled with
funding scenarios.

NARRATOR (V.O.) (CONT'D)
Ravi took notes. No single foreign lifeline. No waiting on mega-mergers. He pieced together a war
chest the hard way – fifty to sixty percent government incentives, a billion dollars from ten deep-
pocketed Indian industrial families and diaspora philanthropists, and the remaining thirty percent
from a consortium of strategic investors and late-stage venture funds willing to bet on sovereignty.
The total program would still demand five to six billion dollars across multiple phases; Ravi's Silicon
Valley instincts focused on securing the first $1.8 billion in liquid capital to break ground fast.

Ravi wipes the board clean, revealing a simple phrase: "Build it ourselves."

CUT TO TITLE CARD: "Chapter 1 – The Vision"

ESTIMATED RUNTIME: 12-15 minutes TOTAL SCENES: 5



Scene Breakdown:

1. Industrial Zone Opening - 2-3 minutes
2. Government Meeting - 4-5 minutes
3. Tech Summit Presentation - 3-4 minutes
4. Team Video Call - 2-3 minutes
5. Construction Site Finale - 1-2 minutes

FADE IN:

EXT. INDUSTRIAL ZONE, BENGALURU - DAY (2-3 minutes)

The scorching Karnataka sun beats down on acres of barren red earth. Dust swirls in the hot wind as
construction vehicles sit idle in the distance. This is Bengaluru's industrial outskirts - a place of
promise and possibility.

RAVI DESHMUKH (42) stands at the edge of the plot, his white shirt already soaked with sweat.
He's tall, lean, with the focused intensity of an engineer who's spent fifteen years perfecting silicon
wafers in the climate-controlled fabs of Portland. His weathered hands hold architectural blueprints
that flutter in the breeze.

RAVI (to himself)
This is it. This is where it begins.

He pulls out his phone and dials. The call connects.

RAVI (CONT'D)
Priya? I'm standing on it. Our future fab site.

INTERCUT - PHONE CONVERSATION

PRIYA SHARMA (38), sharp-eyed and precise, sits in a glass conference room overlooking
downtown Bengaluru. Charts and supply chain diagrams cover the walls behind her.

PRIYA
How does it look?

RAVI
Like a moonscape. Perfect for what we need to build.

Ravi walks across the dusty ground, his footsteps leaving prints in the red soil.



RAVI (CONT'D)
When TSMC built their first fab in Taiwan, they started with nothing but rice fields. When Intel
expanded to Ireland, it was farmland. Every semiconductor revolution began with empty ground and
impossible dreams. (TSMC: Taiwan Semiconductor Manufacturing Company, the world's largest
dedicated semiconductor foundry.)

PRIYA
And a billion dollars in funding.

RAVI
(laughing)
Details, details.

CUT TO:

INT. GOVERNMENT CONFERENCE ROOM, NEW DELHI - DAY (4-5 minutes)

A sterile room with official portraits on the walls. MINISTER KRISHNAMURTHY (55),
distinguished and authoritative, sits across from Ravi. Between them lies a thick folder marked
"KARNATAKA SEMICONDUCTORS - FUNDING PROPOSAL."

MINISTER KRISHNAMURTHY
Mr. Deshmukh, the government is committed to semiconductor self-reliance. But your proposal...
sixty-five nanometer technology? That's not exactly cutting-edge.

RAVI
With respect, Minister, that's precisely the point.

Ravi stands and walks to a whiteboard, picking up a marker with the confidence of someone who's
given this presentation dozens of times.

RAVI (CONT'D)
Everyone's chasing Taiwan and Samsung in a race they can't win. Five nanometer, three nanometer...
it's a technological arms race that requires hundreds of billions of dollars and supply chains we don't
control.

He draws a simple diagram showing different semiconductor nodes.

RAVI (CONT'D)
But here's what they're missing - the established nodes. Sixty-five nanometer still powers most of the
world's cars, appliances, industrial equipment. The demand far exceeds supply. (65nm: A mature
node prized for automotive-grade reliability and long product lifecycles.)

MINISTER KRISHNAMURTHY
But the margins...



RAVI
Are better than you think when you control the entire value chain. When you're not paying TSMC's
premium. When you're not waiting three years for EUV machines from ASML that cost a hundred
and fifty million dollars each. (EUV: Extreme Ultraviolet lithography required for leading-edge
nodes; ASML: Dutch supplier with near-monopoly on EUV scanners.)

The Minister leans forward, intrigued.

RAVI (CONT'D)
We can source DUV lithography equipment from Nikon, from SMEE in China. We can be operational
in two years instead of five. We can serve markets that the big players ignore because they're chasing
the next breakthrough. (DUV: Deep Ultraviolet immersion lithography used for critical layers at
mature nodes; SMEE: Shanghai Micro Electronics Equipment, China's domestic lithography
vendor.)

MINISTER KRISHNAMURTHY
And you believe this can be profitable?

RAVI
I believe this can transform India's position in global technology. We become the reliable alternative.
The practical choice.

CUT TO:

EXT. BANGALORE TECH SUMMIT - MAIN STAGE - DAY (3-4 minutes)

A massive outdoor venue filled with thousands of tech enthusiasts, investors, and government
officials. Ravi stands on stage, a giant screen behind him displaying the Karnataka Semiconductors
logo.

RAVI
(into microphone)
Ladies and gentlemen, we're not here to chase dreams. We're here to build reality.

The crowd quiets, sensing something different about this presentation.

RAVI (CONT'D)
While others promise five nanometer fabrication plants that may never materialize, we're breaking
ground next month on a sixty-five nanometer facility that will be operational within twenty-four
months.

A murmur of surprise ripples through the audience.

RAVI (CONT'D)
This isn't about having the smallest transistors. It's about having the most reliable, most cost-effective
production for the chips that actually power our world.



He clicks to the next slide: images of cars, industrial machinery, smart city infrastructure.

RAVI (CONT'D)
Automotive processors. Industrial controllers. IoT devices. Security systems. These don't need three
nanometer technology. They need proven, reliable, affordable silicon. (IoT: Internet of Things devices
that prioritize resilience and cost over cutting-edge transistor density.)

In the VIP section, investors exchange glances. This is different from the usual "moonshot"
presentations they're accustomed to.

RAVI (CONT'D)
Karnataka Semiconductors isn't just building a fab. We're building an ecosystem. A supply chain. A
future where India doesn't just consume technology - we create it, we control it, we export it.

The applause builds slowly, then becomes thunderous.

CUT TO:

INT. RAVI'S APARTMENT - NIGHT (2-3 minutes)

A modest apartment with engineering textbooks scattered everywhere. Ravi sits at his laptop, video-
calling his team. Multiple faces appear on screen - engineers currently working in Silicon Valley,
considering the move back to India.

RAVI
I know what I'm asking. I know you all have good positions, good salaries, comfortable lives in
California.

ANKIT (on screen), a chip design engineer at Apple, shakes his head.

ANKIT
Ravi, man, starting a fab from scratch? In India? The infrastructure alone...

RAVI
The infrastructure is exactly why we need to do this. Every challenge is an opportunity to build
something better.

MAYA (on screen), a process engineer at Intel, leans forward.

MAYA
What about the supply chain? Photomasks from Taiwan, silicon wafers from Japan, equipment
from everywhere...

RAVI
We'll build relationships. We'll create partnerships. Look, I spent fifteen years watching Intel operate
the most sophisticated manufacturing process on Earth. I know it can be done.



He stands up, pacing in front of his laptop.

RAVI (CONT'D)
But more than that - I know it NEEDS to be done. India has two choices: remain dependent on others
for the technology that runs our future, or take the risk to build that capability ourselves.

The faces on screen are thoughtful now, the skepticism giving way to curiosity.

RAVI (CONT'D)
I'm not asking you to sacrifice your careers. I'm asking you to help build an industry. To be part of
something that changes everything.

ANKIT
When do you need an answer?

RAVI
Take your time. But remember - every great technological leap started with engineers crazy enough to
believe the impossible was just difficult.

CUT TO:

EXT. THE CONSTRUCTION SITE - DAWN (1-2 minutes)

The sun rises over the same barren plot where we started. But now there are surveyor's marks,
construction equipment, and signs of activity. Ravi stands in the same spot, but this time he's not
alone.

PRIYA approaches from behind, carrying coffee and a folder of documents.

PRIYA
The final government approvals came through. We're officially funded.

RAVI
(accepting the coffee)
Nine hundred and ninety-five million dollars. It still doesn't feel real.

PRIYA
It will when the first equipment arrives. Tokyo Electron confirmed delivery of the etching machines.
(TEL: Tokyo Electron Limited, Japan's leading wafer fabrication equipment supplier.) Nikon's
lithography systems are in production, and we've signed MOUs with Applied Materials, Lam
Research, and SMEE to keep process modules diversified. (Applied Materials/Lam Research: U.S.
process-equipment giants; SMEE: China's immersion lithography contender.) No single technology
pipeline to choke us.

RAVI
And the money?



PRIYA
Fifty-eight percent covered by central and state incentives, twenty percent from your billionaire circle,
the rest from the strategic consortium. The commitment letters are locked, Ravi. Even if the later
phases climb past five billion, we've built the scaffolding.

They stand together, looking at the empty land that will soon house one of India's most advanced
manufacturing facilities.

RAVI
You know what I realized? We're not just building a semiconductor fab. We're building a statement. A
declaration that India belongs in the most sophisticated industry on Earth.

PRIYA
No pressure or anything.

RAVI
(laughing)
None at all.

A construction truck rumbles past, kicking up dust. In the distance, workers begin setting up
equipment for the groundbreaking ceremony.

RAVI (CONT'D)
My father used to say that every great journey begins with a single step. But he was wrong. Every
great journey begins with the courage to take that step when you can't see where the path leads.

PRIYA
And where do you think this path leads?

Ravi looks out at the horizon, where Bengaluru's skyline shimmers in the morning heat.

RAVI
To a future where India doesn't just participate in the global technology economy. We shape it.

FADE TO BLACK.

TITLE CARD: "TWO YEARS LATER..."

FADE OUT.

Reference Notes

ISMC (International Semiconductor Consortium) announced a $3B fab with Tower
Semiconductor in 2022; the project stalled after Intel's acquisition of Tower collapsed in
2023.
New 65nm-class greenfield fabs typically require $5–6B in capex over 4–6 years, with the
first $1.5–2B covering site prep, cleanroom build, and core tool sets.



Indian central/state incentive policies (PLI, DLI, and state industrial subsidies) can
underwrite 50–60% of eligible fab capex when paired with private capital.



Chapter 2: The Supply Chain Challenge
ESTIMATED RUNTIME: 15-17 minutes
TOTAL SCENES: 6

Scene Breakdown:

1. Trigger at the Fab - 2-3 minutes
2. War-Room Blueprint - 3 minutes
3. Tokyo Negotiations - 3-4 minutes
4. Capital Stack Showdown - 3 minutes
5. Export Control Tightrope - 3 minutes
6. The Recruitment Pact - 2-3 minutes

FADE IN:

INT. KARNATAKA SEMICONDUCTORS - GAS PAD OBSERVATION DECK - NIGHT
(PRESENT) (2-3 minutes)

Blue indicator lights pulse on high-pressure hydrogen cylinders. Outside the glass, the specialty-gas
pad hums as mass flow controllers regulate the life blood of the fab. PRIYA SHARMA scans a
tablet, eyes darting between helium consumption charts and a logistics tracker.

PRIYA
(frustrated)
Three dewars of 99.9999% helium stalled in Nhava Sheva because customs wants another
declaration.

RAVI DESHMUKH leans beside her, gaze fixed on the immaculate pipework.

RAVI
Every molecule here has a passport stamp. Remind me why we thought owning the supply chain
would be easier than renting capacity?



Priya smirks, the weight of memory settling.

PRIYA
Because renting capacity meant begging TSMC for scraps. We chose this, remember?

She brings up an old slide—handwritten arrows, supplier names, risk flags.

PRIYA (CONT'D)
We mapped it once. Every wafer, valve, and vacuum seal. Want to revisit how insane that night was?

Ravi exhales, the present dissolving in his eyes.

SMASH CUT TO FLASHBACK:

INT. TEMPORARY PROJECT OFFICE, BENGALURU - NIGHT (FLASHBACK) (3 minutes)

A cheap whiteboard covers an entire wall, layered with color-coded sticky notes. A world map is
stabbed with pushpins. The air smells of filter coffee and determination.

Priya drags a red arrow from SHIN-ETSU CHEMICAL (SEH) - 300mm PRIME WAFERS in
Tokyo to CHENNAI PORT. (SEH: Shin-Etsu Chemical Co., the world's largest supplier of silicon
wafers.)

PRIYA
SEH can guarantee fourteen thousand 300mm wafers per month—if we prepay three quarters of the
annual contract. We need a second source.

RAVI
SUMCO?

PRIYA
They'll only talk if we bundle with 200mm capacity. Our entire process flow is 300mm. We can't split.
(SUMCO: Sumco Corporation of Japan, second-largest 300mm wafer producer.)

On another board, a bill of materials is broken down: lithography, etch, deposition, CMP, metrology.
Next to each, hand-scribbled vendors and lead times.

PRIYA (CONT'D)
Photoresist: JSR's AR-3020 series for critical layers, TOK TArf for non-critical. Lead time fourteen
weeks with export paperwork. Pellicles from Mitsui. FOUPs from Entegris, six thousand dollars
apiece. (JSR: Japan Synthetic Rubber, advanced resist pioneer; TOK: Tokyo Ohka Kogyo, global
photoresist supplier; Pellicles: protective membranes for photomasks; FOUP: Front Opening
Unified Pod that shields 300mm wafers in transport.)



RAVI
(calculating)
Litho throughput depends on resist stability. If JSR hiccups, we lose ten points of yield. What's our
domestic backstop?

Priya taps the empty space under "INDIA".

PRIYA
That's the point. There isn't one. Not yet. We choreograph the whole planet until we can bootstrap a
local ecosystem.

Ravi circles "CRITICAL PATH" in bold red.

RAVI
Then we choreograph better than anyone else. Build redundancy where other fabs take it for granted.

The marker squeaks as he writes: "Control the uncontrollable."

INT. NIKON PRECISION - SHINJUKU HEADQUARTERS BOARDROOM - DAY (3-4
minutes)

Floor-to-ceiling windows frame Tokyo's skyline. A 3D model of a Nikon NSR-S635E ArF
immersion scanner rotates on a holographic display. Priya and Ravi sit opposite a trio of Japanese
executives led by MR. TANAKA, impeccably formal. (Nikon NSR-S635E: Deep Ultraviolet
immersion lithography system optimized for 65nm-class throughput.)

MR. TANAKA
Two S635E systems, delivery in Q4 next year. Additional four systems staggered every nine weeks.
Payment structure: forty percent on order, thirty on shipment, balance on installation.

Priya slides a dossier across—detailing India's Production Linked Incentive guarantees, customs fast-
track codes, and a planned helium recovery unit.

PRIYA
We'll place a six-system order today if Nikon co-locates two field service engineers in Bengaluru for
the first twelve months. We can't afford third-party delays on calibration.

Mr. Tanaka hesitates.

MR. TANAKA
Field engineers require clean-room certification. Your facility—?

RAVI
ISO Class 5 in litho bays, Class 1 at exposure. We've budgeted for dual-stage HEPA/ULPA and
continuous particle monitoring. You can audit the design.



Priya flips to a procurement schedule.

PRIYA
We also want to bundle immersion system chillers from Hashimoto Thermal and the Nikon-provided
in-line stage vibration dampers. One contract, one customs clearance. (Immersion chillers keep the
scanner's water bath at ±0.01°C; vibration dampers maintain nanometer alignment.)

The executives exchange surprised glances. This is not the usual government-touted project—this is
precise, technical negotiation.

MR. TANAKA
(after a beat)
We will need assurance of stable ultrapure water supply. Ninety-five percent recovery at least.

RAVI
Larsen & Toubro is building a 6,000 cubic meter per day UPW plant with MEMCOR membranes and
Dow resins. Redundant RO+EDI trains. It's in the appendix. (UPW: Ultra-Pure Water required for
wafer rinsing; RO+EDI: Reverse Osmosis plus Electrodeionization polishing stages.)

Mr. Tanaka nods slowly.

MR. TANAKA
Then we proceed. But understand: logistically, this is a moonshot.

Ravi smiles.

RAVI
Exactly why we're here.

INT. IDBI BANK HEADQUARTERS, MUMBAI - BOARDROOM - DAY (3 minutes)

Financial models line the screens—capex waterfalls, EBITDA projections, sensitivity analyses.
MINISTER KRISHNAMURTHY sits at the head of the table beside a stern IDBI CREDIT
COMMITTEE CHAIR.

Priya presents a slide titled "CAPITAL STACK - PHASE I":

Central PLI + Karnataka viability-gap support: $960M (≈56%)
Sovereign-backed infrastructure bonds via IDBI/SIDBI: $140M (≈8%)
Family office & diaspora donor syndicate: $340M (≈20%)
Strategic consortium (auto OEM equity, defense PSU stakes, customer pre-payments):
$280M (≈16%) (PLI/DLI: Production & Design Linked Incentive schemes that reimburse
eligible semiconductor capex.)



PRIYA
Phase I cash requirement: $1.72 billion. That covers twelve litho tools, sixteen etchers, ten PECVD
reactors, eight PVD sputter systems, CMP from Applied, metrology from KLA, and clean room build—
enough to hit 20,000 wafer starts per month before Phase II expansion. No single foreign technology
transfer partner controls the ramp. We signed modular MOUs so every critical layer has at least two
vendor paths. (PECVD/PVD: Plasma-enhanced and physical vapor deposition for thin films; CMP:
Chemical Mechanical Planarization that polishes each layer flat.)

She zooms in on operating expenditures.

PRIYA (CONT'D)
Monthly cash burn at steady state: $48 million. Ninety-day working capital cycle if we align wafer
starts with automotive demand curves.

The chair raises an eyebrow.

CREDIT CHAIR
Sixty-five nanometer ASPs won't cover that without volume.

RAVI
Volume is locked. Tata Electric, Mahindra EV, and Bharat Dynamics have signed letters of intent
totaling eighteen thousand wafer starts per month. Even at conservative yields, we're cash-flow
neutral by month thirty.

Minister Krishnamurthy interjects.

MINISTER KRISHNAMURTHY
And strategic value? Why should the government shoulder four hundred million?

Priya switches to a slide labeled "SOVEREIGN CONTINGENCY".

PRIYA
Because every respirator, radar module, and automotive MCU we currently import becomes
vulnerable in a geopolitical crisis. This facility is an insurance policy. The premium is worth it.

Silence. Then the chair nods, recognition dawning.

CREDIT CHAIR
We'll structure the debt with a seven-year grace period tied to equipment acceptance tests. Miss
those, and covenants trigger.

Ravi meets his gaze without flinching.

RAVI
Then we don't miss.



INT. MINISTRY OF EXTERNAL AFFAIRS - SOUTH BLOCK, NEW DELHI - NIGHT (3
minutes)

Maps of global shipping routes glow on a large screen. Priya, Ravi, and MEERA IYER, the ministry's
export-control specialist, stand around a secure table. A video call window shows JONATHAN
BROOKS, a U.S. Bureau of Industry and Security officer.

JONATHAN
ArF immersion scanners incorporate U.S.-origin components. You'll need a validated end-user
certificate and compliance with EAR 742.4. Any transfer to entities on the Entity List voids the
license. (EAR 742.4: U.S. Export Administration Regulations covering national-security controls on
semiconductor equipment.)

Priya slides a dossier labeled "EXPORT CONTROL COMPLIANCE PLAN".

PRIYA
Dedicated secure storage, serialized component tracking, tamper-evident seals on spare parts. Our
fab access control is IEC 62443 compliant. We log every maintenance event. (IEC 62443:
International cybersecurity standard for industrial control systems.)

Meera adds a folder.

MEERA
We're also negotiating a technology safeguards agreement with Japan to streamline re-export
approvals. India is not a proliferation risk.

Jonathan leans forward.

JONATHAN
But you're sourcing secondary deposition chambers from SMEE in Shanghai. How do you prevent
technology commingling?

Ravi answers calmly.

RAVI
SMEE tools are for non-critical dielectric layers. Different cleanroom bay, segregated recipe servers,
air-gapped network. Nikon's chambers never see SMEE process data.

Priya cues a digital twin of the fab layout—color-coded zones showing tool segregation, material flow,
purge cabinets for high-purity gases.

PRIYA
We'll give BIS real-time access logs. Transparency buys us credibility. (BIS: U.S. Bureau of Industry
and Security overseeing export-control compliance.)

Jonathan hesitates, then smiles faintly.



JONATHAN
You folks did your homework. License recommendation will be favorable—pending final paperwork.

Ravi and Priya exchange a look: one hurdle cleared, a hundred to go.

INT. SAN FRANCISCO - WAREHOUSE-STYLE CO-WORKING SPACE - NIGHT (2-3
minutes)

Rain lashes the windows. ANKIT, MAYA, and three other Indian engineers sit around a metal table.
Ravi and Priya join via video call from Bengaluru, maps and contracts behind them.

ANKIT
You already pitched us on the dream, Ravi. Why should we uproot now that you've got funding?

Priya shares her screen: the monumental supply chain map.

PRIYA
Because funding is useless without people who understand how to turn equipment into throughput.
We have six months to receive, install, qualify, and ramp. I need someone who has tuned litho focus
windows at high mix. That's you, Ankit.

She zooms into the CMP cell.

PRIYA (CONT'D)
And Maya, I need you to own copper metallization. We're spec'ing Applied's Reflexion LK with iCue
head. India doesn't have a single engineer certified on it. Except you. (Reflexion LK: Applied
Materials' copper chemical-mechanical planarization platform; iCue head enables endpoint sensing
for uniform polishing.)

Maya leans back, arms folded.

MAYA
What's the backup when the supply chain snaps? Because it will.

Ravi steps in.

RAVI
Backup is us. Priya's building dual-source contracts. I'm personally negotiating spare-part stockpiles
and inline metrology from KLA—e-beam inspectors, not just optical. We're designing redundancy,
but we need leaders who can improvise when reality ignores the plan.

Ankit's skepticism falters.

ANKIT
And what do we get besides patriotic speeches?



Priya smiles.

PRIYA
Founders' equity. Authority to build your teams. A chance to write India's process manuals from
scratch instead of following someone else's.

Maya looks at Ankit. Something unspoken passes between them.

MAYA
If we say yes, we do it on one condition. You don't get to blame logistics when engineering needs
resources. We run parallel war rooms—process, supply chain, finance. No silos.

Ravi nods immediately.

RAVI
Deal. Welcome to the madness.

Ankit exhales, the weight of the decision landing.

ANKIT
Then book the flights. And Priya—send me the supplier contact for those JSR resists. If we're betting
our careers, I'm vetting every lot number.

Priya laughs, relief mixing with resolve.

PRIYA
Already in your inbox.

CUT BACK TO PRESENT:

INT. KARNATAKA SEMICONDUCTORS - GAS PAD OBSERVATION DECK - NIGHT

The hum of the present returns. Ravi and Priya stand in reflective silence, the supply chain they once
only imagined now literally hissing through stainless-steel lines.

RAVI
We really did choreograph the planet.

PRIYA
And now we keep the dance going. Shipments, licenses, engineers, all of it.

Ravi glances at the helium dashboard—new updates flicker: "CUSTOMS CLEARED".

RAVI
Looks like Nhava Sheva blinked first.

They share a quiet smile. The challenge never ended; it simply evolved.



FADE OUT.

Reference Notes

Building a greenfield 65nm fab typically spans 4-6 years from site prep to volume
production, with staggered tool deliveries shaping the ramp profile.
India's PLI/DLI and state semiconductor policies can reimburse 50-60% of qualifying
capex, complementing private equity and debt.
SEH, SUMCO, JSR, TOK, Nikon, Applied Materials, Lam Research, KLA, and SMEE
represent the global value chain segments (wafers, photoresist, lithography, process,
metrology) required for a resilient supply network.
BIS export licenses hinge on EAR 742.4 compliance, making segregated tool bays and
access-logging essential for mixed-origin equipment.



Chapter 3: The Equipment Acquisition
ESTIMATED RUNTIME: 16-18 minutes
TOTAL SCENES: 6

Scene Breakdown:

1. Crate on the Tarmac (Present Trigger) - 2-3 minutes
2. Vendor Gauntlet War Room - 3 minutes
3. Nikon's Counteroffer - 3-4 minutes
4. Tokyo Electron's Clean Etch Ultimatum - 3 minutes
5. Applied Materials' Process Gamble - 3 minutes
6. The $995 Million Roundtable - 3 minutes

FADE IN:

EXT. KEMPEGOWDA AIRPORT - CARGO APRON - NIGHT (PRESENT) (2-3 minutes)

Floodlights bathe a colossal cargo plane as ground crews ease a climate-controlled container onto a
flatbed. A vibration sensor flashes amber.

PRIYA SHARMA and RAVI DESHMUKH hustle across the tarmac in high-visibility jackets.

PRIYA
(reading a tablet)
Shock logger shows a 4g spike over the Bay of Bengal.

RAVI
If the projection lens assembly slipped even a micron—

PRIYA
Then eighteen months of negotiations just cracked on a tarmac.

She signals to a technician.



PRIYA (CONT'D)
Get the IMU data off the crate now.
(IMU: Inertial Measurement Unit tracking acceleration along shipment routes.)

Ravi places a hand on the container, the weight of memory behind his eyes.

RAVI
Remember Kyoto? When Nikon swore they'd never expedite for a greenfield fab?

Priya exhales. The scene dissolves into the past.

SMASH CUT TO FLASHBACK:

INT. TEMPORARY PROJECT OFFICE, BENGALURU - NIGHT (FLASHBACK) (3 minutes)

Whiteboards packed with matrices: cost vs. throughput, lead times, maintenance risk. Maps layered
with shipping corridors and export-control zones.

PRIYA
We run dual tracks. Nikon immersion for critical layers, SMEE DUV for non-critical. If one collapses,
the process window stays open. (DUV: Deep Ultraviolet lithography operating at 193nm
wavelengths.)
(SMEE: Shanghai Micro Electronics Equipment, China's domestically built immersion platform.)

RAVI
TSMC will blackball us if we flirt too hard with SMEE.

PRIYA
TSMC already declined foundry capacity. I'd rather juggle geopolitics than sit in another waitlist.

She pins photos of the suppliers to the wall: Nikon, SMEE, Tokyo Electron, Applied Materials, Lam
Research.

PRIYA (CONT'D)
We need to stagger deliveries: Nikon in month fourteen, SMEE in sixteen, TEL etch clusters in ten,
Applied CMP in twelve. Logistics slack is two weeks, tops. (TEL: Tokyo Electron Limited, Japanese
wafer-fab equipment giant.)
(CMP: Chemical Mechanical Planarization that polishes each layer flat.)

RAVI
And the cash call?

PRIYA
Nikon wants forty percent upfront. Applied wants training funded before slotting us into their queue.
Without the donor syndicate wiring funds next quarter, we're dead.



Ravi circles a red deadline: "Q2 – Tool Deposits Due."

INT. NIKON PRECISION - EXECUTIVE BOARDROOM, TOKYO - DAY (3-4 minutes)

Panoramic windows reveal Shinjuku's skyline. A scale model of the NSR-S635E hovers
holographically.

MR. TANAKA lays out terms.

MR. TANAKA
Six S635E immersion scanners. Delivery cadence every nine weeks. But we require exclusivity on your
critical layers.

Priya stiffens.

PRIYA
Exclusivity locks us into single-vendor risk. Our business case assumes dual-source lithography.

MS. HAYASHI, Nikon's risk officer, slides forward an NDA.

MS. HAYASHI
Your alternative supplier is SMEE. We have concerns about IP leakage.

Ravi leans in, calm but intense.

RAVI
We segregate the bays. Nikon scanners operate in Bay Alpha with Entegris FOUPs and dedicated APC
servers. SMEE tools sit in Bay Delta, air-gapped recipes, different wafer lots. There is no data bridge.
(FOUP: Front Opening Unified Pod that shields 300mm wafers.)
(APC: Advanced Process Control servers adjusting lithography parameters in real time.)

Ms. Hayashi hesitates.

MS. HAYASHI
Even if we accept, you are behind on Nikon's training queue. Singapore just booked our field team.

Priya taps her tablet—an email draft labeled "Emergency Field Service Reallocation."

PRIYA
We chartered a 24/7 cleanroom training lab in Bengaluru. Fly your engineers there and bill us for the
overtime. We'll give them Class 1 access from day one.
(Class 1: Cleanroom rating allowing one particle ≥0.5μm per cubic foot.)

Tanaka exchanges glances with his team.



MR. TANAKA
You are asking Nikon to gamble reputational capital on an unproven fab.

Ravi nods.

RAVI
We're also offering something no one else in Asia is—sovereign-backed liquidity. Your payment
milestones clear the day the invoice lands. How many "proven" fabs can say that?

A beat. Tanaka signs.

MR. TANAKA
Then we gamble together.

INT. TOKYO ELECTRON (TEL) PROCESS LAB - MIYAGI PREFECTURE - DAY (3
minutes)

A cavernous hall filled with gleaming etch chambers. Plasma arcs dance behind inspection windows.

ENGINEER TAKAHIRO gestures to a schematic of the Trias™ Tandem™ etch cluster.

ENGINEER TAKAHIRO
Standard configuration handles logic geometries. You want analog thick metals and embedded flash.
That requires recipe swaps every seven hours. Throughput will crater.

PRIYA
We need mixed-signal flexibility. Automotive MCUs, power management ICs, secure microcontrollers
—same line, same quarter.

Ravi overlays their Fab layout via AR tablet.

RAVI
Give us dual load locks and an extra RF generator for endpoint control. We'll sacrifice one chamber
for dedicated nitride etch.
(RF: Radio Frequency power driving plasma; Endpoint control monitors etch completion in situ.)

Takahiro frowns.

ENGINEER TAKAHIRO
Additional RF introduces interference. You'll need custom Faraday cages.

PRIYA
We'll fabricate them in Bengaluru. Stainless 316L, vacuum-rated. Just share the tolerances.

Takahiro hesitates, then flips to a page labeled "Option C - Custom Mod."



ENGINEER TAKAHIRO
Option C adds twelve weeks to delivery and 18% to cost.

Ravi doesn't blink.

RAVI
We'll wire it tomorrow. And we'll dispatch our maintenance lead to learn every PCB in that toolset.

Priya extends a hand. Takahiro clasps it—deal struck.

INT. APPLIED MATERIALS CUSTOMER EXPERIENCE CENTER - SANTA CLARA -
NIGHT (3 minutes)

Glass walls overlook the prototype bay. A Reflexion LK CMP system sits in partial assembly.

CARLA JENNINGS, Applied's VP of Customer Enablement, reviews Ravi's request.

CARLA
We can't ship Reflexion without proof your team can maintain copper slurry stability. Too many fabs
lose yield to slurry pH drift. (Slurry: Abrasive fluid used in CMP; pH drift alters removal rates.)

MAYA KRISHNAN, appearing via holo-call from Oregon.

MAYA
We're installing inline titration sensors and redundant polish heads. Give me an hour with your
process engineers and I'll walk them through my Intel playbook.

Carla raises an eyebrow.

CARLA
Intel's playbook is proprietary.

Maya smirks.

MAYA
The fundamentals aren't. Preston curves, pad conditioning windows, post-CMP cleaning chemistries
—physics is open source. (Preston curve: Empirical relationship between pressure, velocity, and
material removal in CMP.)

Carla paces.

CARLA
Fine. But Applied wants a contingency escrow. If your fab misses acceptance tests, we retain fifteen
percent.



Priya glances at Ravi. He nods.

PRIYA
Escrow approved—held in a Bengaluru branch of State Bank of India with dual sign-off. Release tied
to 98% uptime over 90 days.

Carla signs the agreement.

CARLA
Welcome to the customer list. Don't make me regret it.

INT. PRIVATE BOARDROOM - MUMBAI MARINE DRIVE - NIGHT (3 minutes)

Floor-to-ceiling windows overlook the Arabian Sea. Ten seats filled by industrial magnates, diaspora
philanthropists, and key government observers. A pulse of tension hangs in the air.

On the table: a term sheet labeled "Phase I Equipment Deposits – $995,000,000."

MR. RAHUL MODI, representing a renewable energy conglomerate.

MODI
We wired the first tranche. But Tower Semiconductor just lost their Intel exit. What's stopping Nikon
from walking the first time Washington frowns?

PRIYA
Performance bonds. Each OEM posted bid bonds backed by Sumitomo Mitsui and Bank of Baroda. If
they pull out, the bond funds the gap.

MRS. FARAH SIDDIQUI, diaspora VC.

SIDDIQUI
And what stops a rival from bidding up your spare-part inventory? Without parts, uptime collapses.

Ravi flips to a slide.

RAVI
We bought long-tail spares ahead of time. Stage motors from NSK, vacuum pumps from Edwards, RF
generators from Advanced Energy. They're sitting in a climate-controlled warehouse in Peenya under
customs-free zone. (NSK: Japanese precision motion company; RF generators drive plasma
processes.)

Minister Krishnamurthy leans forward.

MINISTER KRISHNAMURTHY
Gentlemen, ladies—the government's 58% incentive is contingent on tool installation milestones. Are



you confident this team can land them?

All eyes shift to Priya.

PRIYA
We have shipping windows, insurance, redundancies, and political cover. The risk isn't zero. It's
engineered down to something we can fight.

A beat. Modi signs, followed by Siddiqui, then the rest. The final signature echoes like a gavel.

CUT BACK TO PRESENT:

EXT. KEMPEGOWDA AIRPORT - CARGO APRON - NIGHT

The technician hands Priya a data slate.

TECHNICIAN
No internal shock. The dampers took it.

Priya exhales, relief mixing with steely resolve.

PRIYA
Get this to the fab. Bay Alpha's ready.

Ravi watches the container roll toward the waiting convoy.

RAVI
We fought for every bolt in that tool.

PRIYA
And we’ll fight for every wafer it prints.

They exchange a glance—battle-tested, unbreakable.

FADE OUT.

Reference Notes

Nikon NSR-S635E immersion scanners deliver 65nm-class critical dimension control at
~170 wafers per hour; shipping includes active vibration dampers and IMU logging.
TEL Trias™ etch clusters enable mixed-signal flexibility when configured with dual load
locks, custom RF shielding, and endpoint spectroscopy.
Applied Materials' Reflexion LK CMP systems rely on slurry chemistry, pad conditioning,
and Preston curve tuning to maintain uniform metal layers.



Phase I equipment deposits totaling $995M were sequenced against government PLI/DLI
reimbursements, private donor tranches, and OEM performance bonds to reduce single-
vendor risk.



Chapter 4: The Construction Marathon
ESTIMATED RUNTIME: 17-19 minutes
TOTAL SCENES: 7

Scene Breakdown:

1. Monsoon Trigger (Present) - 2 minutes
2. Groundworks Panic - 3 minutes
3. Cleanroom Shell Game - 3 minutes
4. Utility Spine Under Fire - 3 minutes
5. Documentary Explainer: How a Fab Breathes - 2 minutes
6. Equipment Rigging Crisis - 3 minutes
7. Night Shift Covenant - 3 minutes

FADE IN:

EXT. KARNATAKA SEMICONDUCTORS SITE - NIGHT (PRESENT) (2 minutes)

Rain slams against temporary steel siding. Wind rattles scaffolding tarps. PRIYA SHARMA radios
through the storm as site lights flicker.

PRIYA
(into radio)
Shut down crane four. Gusts are topping sixty kilometers an hour.

SITE MANAGER (V.O.)
Copy. We’ll secure the boom.

Priya watches muddy torrents rush across half-finished drainage trenches. RAVI DESHMUKH
steps beside her, hood drenched.

RAVI
Déjà vu?



Priya nods. Thunder cracks—and we cut to nine months earlier.

SMASH CUT TO FLASHBACK:

EXT. RED SOIL PLAIN - DAWN (FLASHBACK) (3 minutes)

Excavators chew through laterite. Surveyors adjust laser levels. DR. ANIKA REDDY arrives in
hardhat, scanning geotech reports.

ANIKA
The water table’s higher than the survey said. We need deeper slurry walls or the sub-fab floods.
(Sub-fab: Basement level housing pumps, vacuum lines, and vibration isolation.)

CONTRACTOR RAO
Going deeper adds ₹40 crore and four weeks.

PRIYA
If we don't, we lose the sub-fab every monsoon. Approve the slurry wall. I’ll reallocate from the
contingency.

Ravi studies a 3D model on his tablet.

RAVI
We shift the utility spine three meters west to stay above the aquifer.

CONTRACTOR RAO
That means rebar cages already tied.

RAVI
Then untie them.

Cutaway to DOC STYLE TITLE CARD: "GROUNDWORKS 101"

DOC PRIYA (TO CAMERA)
You can’t pour a fab like a shopping mall. The base slab sits on vibration isolators. Think of them as
shock absorbers keeping 193nm light from wobbling. Flooded soil? The isolators turn to mush.
Spending ₹40 crore now saves ₹400 crore later.

INT. CLEANROOM SHELL - DAY (3 minutes)

A skeletal steel frame encases a rising cube. Workers in Tyvek suits install ductwork. Anika briefs a
crew.



ANIKA
Partition this floor into ISO Class 5 outer gowning, Class 1 lithography bays. Double-door air showers
with interlocks. (ISO Class: Cleanliness rating by particles per cubic meter; Class 1 allows 10
particles ≥0.1μm.)

FOREMAN
We’re short on PTFE gasket material. Shipment stuck in Singapore.

PRIYA
(checking her phone)
Divert the spare batch from our Chennai subcontractor. Pay whatever premium they ask.

Anika gestures to a mock-up.

ANIKA
Laminar flow requires 0.45 meters per second across the wafer plane. That means HEPA+ULPA
filters on redundant blowers. No shortcuts. (HEPA/ULPA: High/Ultra-Low Particulate Air filters
driving laminar airflow.)

CUTAWAY - DOC HOST RAVI addresses camera, standing beside an animated airflow diagram.

DOC RAVI
Fun fact: a human hair is 75 microns wide. A 65nm transistor gate is 0.065 microns. One hair shed in
the wrong spot is a thousand destroyed chips. That’s why we spend ₹110 crore just on filters.

INT. UTILITY VAULT - NIGHT (3 minutes)

Pipes thicker than tree trunks snake through a concrete gallery. Control panels blink.

UTILITY ENGINEER MEGHANA
UPW polishing trains are ready for FAT, but the contractor skipped passivation. (UPW: Ultra-Pure
Water; FAT: Factory Acceptance Test ensuring systems meet spec before operation; Passivation:
Chemical treatment to remove contaminants.)

Ravi frowns.

RAVI
Without passivation we seed the system with iron. Scrap two months of wafers.

Priya opens a spreadsheet.

PRIYA
Passivation adds ₹6 crore and two weeks. Our burn rate is ₹9 crore per day. Either we do it or we
burn money on scrap.



DOC INSERT - INFOGRAPHIC: Budget meter spinning downward.

DOC PRIYA (V.O.)
Burn rate: ₹9 crore/day. Delay cost: ₹126 crore. Rework cost if we skip passivation? ₹600 crore and
your fab’s reputation.

RAVI
Do it.

DOC INTERLUDE: "HOW A FAB BREATHES" (2 minutes)

A slick The Big Short-style segment. CELEBRITY CAMEO (fictional) CHEF VIKRAM, in a test
kitchen, stands next to a cleanroom air handler.

CHEF VIKRAM
Cooking and fabs both hate contaminants. This AHU—Air Handling Unit—pulls in air, chills it, forces
it through HEPA, then ULPA, then sends it down at laminar speed.
(AHU: Air Handling Unit controlling temperature, humidity, and filtration.)

He points to a glass bowl filled with glitter.

CHEF VIKRAM
Imagine glitter is dust. One particle equals ruined wafer. So we add positive pressure—air pushes out
any intruder. Your fries get soggy; our wafers stay pristine. Also, this unit costs ₹18 crore. Bon
appétit.

The screen splits, overlaying real construction footage as the explanation continues: nitrogen farms,
bulk gas tanks, quick glimpses of balance sheets.

INT. LITHOGRAPHY BAY - EVENING (3 minutes)

The first Nikon tool rigging is underway. A 20-ton gantry crane inches the scanner chassis through an
opening.

RIGGING SUPERVISOR LIU
We’re over limit. The sling is rated for 18 tons.

PRIYA
Why wasn’t that flagged?

LIU
The Nikon chassis shipped heavier after the vibration base was installed.



Ravi calculates on a tablet.

RAVI
We can’t delay the install. The customs bond clock is ticking.

ANIKA
We reassemble inside. Separate the projection column, move in two pieces.

LIU
That adds 48 hours. Also voids Nikon’s warranty if we scratch a lens.

Tension thickens.

DOC CUTAWAY - TECHNICAL GRAPHIC: Tolerance of projection lens surfaces ±1 nanometer.

PRIYA
Call Nikon. Get their field engineer on a video link. We document every bolt we loosen so the
warranty stays intact.

Ravi steadies the team.

RAVI
Slow is smooth. Smooth is fast. No cowboy moves.

Montage of careful disassembly, parts moving through the cleanroom portal, reassembly under Nikon
supervision. Time-lapse overlays show the schedule slipping—clock ticking.

INT. CAFETERIA TENT - NIGHT (3 minutes)

Rain pounds on canvas. Exhausted crews share masala chai and idli.

MAYA KRISHNAN arrives with a stack of lab manuals.

MAYA
When the tools arrive, you need to understand the recipe flows. I'm running nightly clinics—
voluntary, but you’ll thank me later.

ANKIT
You sleep?

MAYA
Not when diffusion furnace installs start next week.
(Diffusion furnace: Tool baking dopants into silicon to create transistor regions.)

DOC INSERT - CONFESSIONAL BOOTH STYLE: Workers address camera, documentary tone.



SITE ENGINEER DEV
My fiancée thinks I moved to outer space. I send her photos of ducts and slurry walls. She says they
look like spaceship guts.

LINEMAN LATHA
My mom still asks why I left Infosys. I tell her I’m building the lungs of India’s semiconductor dream.

Ravi, Priya, Anika, Maya, and Ankit sit together, exhaustion turning into laughter.

RAVI
Nine months ago we had dust and a prayer. Now we have a living organism.

PRIYA
And a budget hemorrhage.

They clink paper cups.

ANIKA
To hemorrhages that end with Clean Class 1 certification.

Everyone cheers softly as the rain subsides. Outside, the cleanroom glows like a promise.

FADE OUT.

Reference Notes

Slurry walls prevent groundwater intrusion and stabilize vibration isolation platforms
critical for lithography accuracy.
ISO Class 1 cleanrooms require sustained particle counts ≤10 per cubic meter at 0.1μm,
necessitating HEPA/ULPA filtration and laminar airflow.
UPW systems demand passivation and degasification to avoid metallic contamination that
would devastate transistor yields.
Rigging large lithography tools often involves partial disassembly inside the fab to stay
within load limits while maintaining OEM warranty conditions.
Construction burn rates for 300mm fabs routinely exceed ₹9 crore (~$1.1M) per day when
civil, mechanical, and tool-install crews overlap.



Chapter 5: The First Wafer
ESTIMATED RUNTIME: 16-18 minutes
TOTAL SCENES: 6

Scene Breakdown:

1. Present-Day Alarm (Trigger) - 2 minutes
2. Tool Hook-Up Countdown - 3 minutes
3. Documentary Explainer: Wafer’s Journey - 3 minutes
4. First Exposure Meltdown - 3 minutes
5. Debugging Gauntlet - 3 minutes
6. Bridge to Present - 2-3 minutes

FADE IN:

INT. FAB LINE B - PRESENT - NIGHT (2 minutes)

Red warning lights strobe over the metrology bay. A statistical process control chart shows yield
plunging to 67%. ANKIT and MAYA huddle around a wafer prober.

ANKIT
Lot 1182—overlay error on Metal 3. Same signature as the first week.

MAYA
History repeating.

She holds a wafer up to the inspection scope, and the reflection pulls us into memory.

MATCH CUT TO FLASHBACK:

INT. LITHOGRAPHY BAY - 5 MONTHS EARLIER - DAY (3 minutes)



Technicians align the newly installed Nikon NSR-S635E. A giant countdown clock reads "TOOL
HOOK-UP: 27:14".

NIKON FSE TAKUYA
We start with baseline calibration. Stage squareness ±0.1 arcseconds. Any vibration over 0.5
nanometers, we stop.

RAVI
Power redundancy?

PRIYA
Dual UPS tied into 15kV feeders. Diesel generators primed.

DOC CUTAWAY - GRAPHIC: “Hook-Up” overlays footage of cables snapping into junctions.

DOC ANIKA (TO CAMERA)
Hook-up is when the tool becomes part of the fab ecosystem: vacuum, chilled water, nitrogen, data.
Each connection is an artery. Cross one line, you fry a $120 million scanner.

Technicians check the reticle stage, load blank wafers. The clock hits zero. Applause—tempered and
wary.

DOC INTERLUDE: "WAFFER’S JOURNEY" (3 minutes)

Big-Short-style short film. HOST SARAH—a charismatic science vlogger—stands on a moving
walkway inside an empty cleanroom set.

SARAH
Step one: coat the wafer with photoresist—liquid polymer spun at 3,000 RPM. Think of it like
painting a microscopic canvas.
(Photoresist: Light-sensitive polymer defining circuit patterns.)

She walks past animated stations:

Lithography exposure: 193nm light etching patterns via reticle masks.
Post-Exposure Bake (PEB): “We heat it at 110°C so the chemistry finishes reacting.”
Etch: Plasma removes exposed silicon.
Chemical Mechanical Planarization (CMP): “It's polishing with liquid sandpaper.”
Metrology: “We measure everything because one nanometer off today becomes a recall
tomorrow.”

SARAH spins to camera.

SARAH
From blank silicon to logic in 400 steps. Mess up step 17? Start over. That’s why Ravi keeps staring at



SPC charts like they’re ECGs.

INT. LITHOGRAPHY BAY - NIGHT (3 minutes)

The team gathers for the first exposure. A blank wafer slides into the Nikon scanner. Monitors display
focus, exposure dose, overlay targets.

TAKUYA
Dose at 19.5 mJ/cm². Focus window ±80nm. Ready?

RAVI
Run it.

Alarm beeps. Focus Error flashes. The stage shudders.

TAKUYA
Someone opened the service hatch! Air turbulence is throwing alignment.

JUNIOR TECH RAVI KUMAR freezes.

PRIYA
Seal that hatch! Reset airflow. We re-run the focus calibration.

Minutes drag. Finally, exposure resumes. A tense hush. The wafer exits into the FOUP. Everyone
exhales.

TAKUYA
Overlay error 17nm—within tolerance.

Cheers erupt. Priya silently presses a finger to the SPC chart—“Keep calm.”

INT. METROLOGY LAB - NEXT MORNING (3 minutes)

KLA eBeam inspector hums. An alarm wails.

METROLOGY ENGINEER RAJ
Line-edge roughness is off. Photoresist scumming. We’re losing linewidth control by 3nm.

ANIKA
That’s solvent. Did we check the dispense lines?

DOC CUTAWAY - WHITEBOARD: Equation showing solvent evaporation rate vs. cleanroom
humidity.



PRIYA
Humidity dip at 2AM—HVAC glitch.

RAVI
Stabilize the HVAC, exchange the resist bottle. We rerun.

Montage: wafers looping through coat-expose-develop, data streaming, frustrations mounting. Time
stamps tick forward: Day 2, Day 4, Day 7.

MAYA
Copper CMP left scratches. Slurry pH drifted.

PRIYA
Switch to the backup slurry lot. Increase titration frequency.

ANKIT
Metal 2 via misalignments—APC server flagged a drift.

RAVI
Scrap the bad lots. We’re chasing repeatability, not vanity metrics.

They log each failure on a war-room board titled “FIRST WAFER GAUNTLET” with red string
linking issues to root causes.

INT. PROCESS BAY - DAY 10 (3 minutes)

The team stares at an anneal furnace glowing orange.

ANIKA
After Rapid Thermal Anneal we send it for electrical test. No more do-overs.

DOC INSERT - TEST BENCH: Probe needles touch the wafer.

TEST ENGINEER SHILPA
Transistor threshold voltages within spec. Leakage acceptable.
(Threshold voltage: Minimum gate voltage to switch a transistor on.)

Ankit breathes out.

ANKIT
Yield?

SHILPA
41%.



Groans fill the room.

MAYA
It’s not zero.

RAVI
It’s a starting point.

He pins the wafer map to a board labeled “LESSONS.”

DOC CUTAWAY - RAVI (TO CAMERA)
First-wafer yield isn’t profit—it’s proof the machine can breathe. From 41% we climb to 67%, then
85%. But you never forget the first time silicon talks back.

INT. FAB LINE B - PRESENT - NIGHT (2-3 minutes)

Back to the present. Priya joins Ankit and Maya.

PRIYA
Same overlay drift?

ANKIT
Yep. Remember Day 6? The APC feedback loop lagged when the server backlog hit.

MAYA
History repeating unless we rewrite it.

They huddle, pulling up old logs labeled “FIRST WAFER ROOT CAUSES.”

RAVI (V.O.)
(from flashback speech)
“We climb from 41% to 67% to 85%.”

Priya taps the datapad.

PRIYA
Then let’s climb. Launch the same countermeasures—tighten humidity, recalibrate APC, adjust slurry
titration.

Montage mirrored from the past: technicians sprint, systems recalibrate, the fab hums with renewed
urgency.

ANKIT
Sometimes the past isn’t a warning. It’s a manual.



MAYA
Let’s write a better revision.

They head back into the bay, determination replacing fatigue.

FADE OUT.

Reference Notes

Nikon NSR-S635E immersion scanners require vibration under 0.5nm and stage
squareness within 0.1 arcseconds to sustain 65nm overlay accuracy.
Hook-up integrates tools with vacuum, CDA (Clean Dry Air), nitrogen, chilled water, and
data networks; mis-wiring can destroy precision components.
Photoresist scumming and line-edge roughness often trace back to humidity shifts and
solvent contamination, mandating rigorous HVAC control.
First-wafer yields around 40% are common in new fabs, with ramp plans targeting 70%+
within months via SPC (Statistical Process Control) feedback.
APC servers adjust lithography and etch recipes in real time; latency or misconfiguration
cascades into overlay errors across metal layers.



Chapter 6: The Sacrifice
ESTIMATED RUNTIME: 16-18 minutes
TOTAL SCENES: 6

Scene Breakdown:

1. Line B Night Audit - 3 minutes
2. Priya's Personal Moment - 3-4 minutes
3. Yield War Room - 4-5 minutes
4. Ravi's Past Revelation - 2-3 minutes
5. Maya's Decision - 2-3 minutes
6. Production Dawn - 2-3 minutes

FADE IN:

INT. FAB LINE B - YIELD OPERATIONS PIT - NIGHT (3 minutes)

Banks of dashboards stream Statistical Process Control charts, wafer maps, and alarm logs. A
blinking overlay reads "FPY: 67.2%".

DR. ANKIT MEHTA (35) drags a stylus across a holographic wafer map. DR. MAYA
KRISHNAN (34) stands beside him, arms folded over her Tyvek suit.

ANKIT
Lot 2214. Metal 3 overlay jumped twenty-eight nanometers at die edge. FDC tagged a stage heater
overshoot on NSR-S635E #2.

MAYA
And the Advanced Process Control server never pushed the correction. Queue jammed behind the
CD-SEM auto-scan. Same signature from the first wafer ramp, down to the asymmetric lobe at field
twelve.



She toggles on a second heatmap: KLA ARCHER 500 overlay data, blue lobes mirroring the red
from the Nikon scanner.

ANKIT
We already patched the queue latency.

MAYA
Only on the live tool. The cold spare still runs the legacy virtualization. When we fail-over during
preventive maintenance, the recipes inherit the lag.

RAVI DESHMUKH steps in, coffee in hand, watching lines of red trend out of spec.

RAVI
How many lots scrapped tonight?

ANKIT
Five. Another ₹3.6 crore evaporated because Stage B thinks it's in a warm-up.

DR. ANIKA REDDY (45) appears on the mezzanine, scrolling through a tablet.

ANIKA
We schedule a nine-run focus-exposure matrix. Vary dose by 0.2 mJ/cm², overlay target offsets by
five nanometers. Tighten the process window, force the scanner to show us where it breathes.

MAYA
I'll pair it with a plasma pre-clean. The molybdenum spikes in the Residual Gas Analyzer align with
the overlay drift—sputter shield flaking during back-to-back lamination.

ANKIT
That's a twelve-hour stop.

RAVI
So we stop. I'd rather eat twelve hours than live at sixty-seven percent.

A junior technician hustles over.

JUNIOR TECH RAVI KUMAR
SPC just escalated humidity drift in Bay Delta by two percent. HVAC script missed the setpoint
during the filter purge.

MAYA
Mirror the Day Six playbook. Lock the humidity at forty-five percent, reroute make-up air through the
redundant desiccant train.

Ankit pulls a laminated card from his pocket—**"FIRST WAFER GAUNTLET
COUNTERMEASURES"** from Chapter 5—worn, annotated.



ANKIT
We wrote this five months ago. Guess it's still the manual.

RAVI
Then update it. New shield maintenance cadence, APC mirror on the spare server, humidity interlock
tied to the RGA alarm.

They glance at the flashing FPY. The number feels heavier than the hour.

DOC INTERLUDE: "YIELD TRIAGE 101" (2 minutes)

HOST SARAH—the science vlogger from Chapter 5—stands inside a stylized war room, yield charts
swirling around her.

SARAH
Sixty-seven percent first-pass yield means one out of three wafers dies before it sees a customer.
Mathematically? Y = e^{-D0 × A}. If our defect density, D0, is 0.40 defects per square centimeter
on a 300mm wafer, we land exactly where Ravi's team is stuck.
(First-Pass Yield (FPY): Percentage of units leaving the line without rework. D0: random defect
density parameter.)

She flicks her wrist, swapping in a Pareto chart.

SARAH (CONT'D)
So they triage. Overlay drift, contamination, litho focus—each failure mode gets an 8D ticket, an
owner, a clock. Sacrifice isn't just long hours; it's interrogating every nanometer until the math bends
your way.

Sarah taps the Pareto bar labeled "Overlay / Contamination Coupling". It pulses red.

SARAH
If they knock that bar down ten points, FPY climbs past seventy-five. That's the difference between
survival and shutdown.

INT. PRIYA'S OFFICE - SAME NIGHT (3-4 minutes)

PRIYA SHARMA sits amid walls covered in supply chain swimlanes and vendor SLAs. Her parents
appear on a laptop screen.

PRIYA'S MOTHER (ON SCREEN)
Beta, you look exhausted. Are you eating?



PRIYA
I'm fine, Mama. We're just stabilizing Line B.

Her father leans into frame, glasses glinting.

FATHER (ON SCREEN)
Priya, you're thirty-eight. Meera has two children. The Agarwals—

Priya pinches the bridge of her nose.

PRIYA
Papa, I have a hundred sixty-seven vendors in six time zones depending on me to keep this fab
breathing. I can't interview prospective husbands between helium negotiations.

An alert flashes on her tablet: "Hamburg sputter target lot 44-EM pending deviation
approval."

PRIYA (CONT'D)
(softening)
Listen, I have to reroute a molybdenum shipment before it contaminates another run.

She ends the call gently. The laptop screen reflects her own tired eyes.

Priya pulls open the drawer, revealing the creased Goldman Sachs offer letter. The number still
gleams.

She sets it beside tonight's crisis board: a color-coded map showing PVD SHIELD SERVICE, AR-
3020 PHOTORESIST, HELIUM RECOVERY UNIT.

PRIYA
Some bridges aren't meant to be crossed.

She drafts a midnight email to the Hamburg supplier, attaching contamination spectra and revised
ISO 14644-1 handling protocols. Her phone buzzes—Ravi's text.

RAVI (TEXT)
"Need you in Bay Delta. Shield refurbish signed off?"

Priya grabs her badge.

PRIYA
(to herself)
Sacrifice is just logistics with a pulse.

She heads for the door, the Goldman letter left behind.



INT. MAIN WAR ROOM - DAWN (4-5 minutes)

Sunlight filters through triple-pane glass onto a floor-to-ceiling Kanban wall. Columns read "8D
OPEN", "CONTAINMENT", "CORRECTIVE ACTION".

RAVI, PRIYA, ANKIT, MAYA, ANIKA, and UTILITY ENGINEER MEGHANA huddle around
a projected Defect Pareto.

PRIYA
Hamburg acknowledged improper passivation on the last sputter shield batch. They're overnighting a
refreshed set with oxygen-free packaging. Until then, we run a shortened campaign and inspect
shields every eight hours.

MEGHANA
UPW loop recorded trace copper at 0.04 parts per billion during the last downtime. I isolated it to the
post-CMP rinse. We swapped the mixed bed resins and flushed. Samples are back to baseline.

ANIKA
Good. For overlay, I'm launching the nine-run DOE Ankit proposed. Stage temperature, focus, dose.
Maya, your plasma pre-clean sits between steps three and four.

MAYA
Already scripted. I also rewrote the receiving checklist. Every shield gets XRF verification, and we're
logging torque values when the technicians reseat them. No more over-tightening, no more micro-
flaking.

She flips to microscope images: SEM shots of molybdenum particulates embedded in dielectric.

ANKIT
APC patch is live on the cold spare. We mirrored the production recipe server, validated checksum
integrity, and throttled the CD-SEM queue. Latency drops from twenty-eight seconds to five.

RAVI
What's the time-to-impact?

ANIKA
Containment buys us twelve hours. Corrective action shows up in twenty-four. We should see FPY
climb by eight points if the shield fix holds.

PRIYA
I pulled the old "First Wafer" countermeasure board out of storage. We're rewriting it as "FAB
PLAYBOOK v2.0." Every lesson, every fix, codified.

She pinches a red string from overlay to contamination.

PRIYA (CONT'D)
Sacrifice means we steal time from sleep, family, everything. But it also means no one improvises



alone. We institutionalize the pain so we don't relive it.

Ravi nods, eyes on the board.

RAVI
We knew the ramp would hurt. Let's make sure it hurts once.

Phones buzz as alerts quiet; the war room exhales.

INT. RAVI'S OFFICE - LATER THAT DAY (2-3 minutes)

Architectural drafts of future expansion line the walls. Ravi pours two cups of filter coffee as Priya
steps in.

RAVI
You ever regret not taking London?

PRIYA
Only on nights when customs agents think pellicles are decorative glass.

They clink cups.

RAVI
Portland gave me predictability. House with a Mount Hood view, Intel roadmap assignments laid out
till retirement. Sarah—my partner back then—wanted the predictable version of me.

He glances at a photo of the barren site from Chapter 1, taped above his desk.

RAVI (CONT'D)
She said I was choosing semiconductors over love.

PRIYA
Were you?

RAVI
Maybe. Or maybe I believed love could look like giving a country a capability it never had. But
standing in that war room today... it felt less lonely.

Priya smiles.

PRIYA
Sacrifice is easier when someone else knows the ledger. Even if my parents think I'm insane.

RAVI
They'll see the first customer shipment and brag anyway.



They share a quiet laugh, the weight of the line still pressing but now distributed.

INT. FAB CLEAN ROOM - EVENING (2-3 minutes)

Maya glides between tools, tablet in hand. Technician teams adjust sputter shields under her
supervision.

MAYA
Torque at nine newton-meters. No more. Scan the surfaces—if you see a scratch, pull it.

ANKIT joins, cleanroom hood up.

ANKIT
ICP-MS report came back. Molybdenum down to background—0.005 parts per billion.

MAYA
Told you twelve hours of nagging Hamburg was worth it.

They watch wafers entering the Nikon scanner. A new dashboard updates: "FPY (Rolling 12
Hours): 74.6%"

ANKIT
Never thought I'd be proud of seventy-four percent.

MAYA
We earn every decimal. And we make sure the next crew starts at seventy-four, not sixty-seven.

She hesitates.

MAYA (CONT'D)
Do you ever wonder if we're hiding here? Avoiding lives that were easier?

ANKIT
Sure. Then I remember what "easier" looked like—incremental node shrinks, quarterly stock
refreshers. No one asked if India could own a fab.

He meets her eyes through the face shield.

ANKIT (CONT'D)
Consequential beats comfortable.

Maya breathes deeply, the cleanroom air tasting like filtered possibility.

MAYA
Then let's stay consequential.



They turn back to the tool, synchronized.

EXT. KARNATAKA SEMICONDUCTORS FACILITY - SUNRISE (2-3 minutes)

First-shift engineers stream through security. Trucks line up at the dock.

Inside, monitors display new metrics: "FPY 74.8%", "APC LATENCY ≤ 5s",
"CONTAMINATION EVENTS: ZERO (24 HRS)".

Ravi stands at the entrance, greeting employees fist-bump style. Priya approaches with a datapad.

PRIYA
First automotive run qualifies for shipment in six weeks—assuming we hold seventy-five percent.

RAVI
Hold it? We're going to eighty-five.

They watch Maya and Ankit exit the cleanroom, exhausted but grinning. Anika joins them, handing
over the updated FAB PLAYBOOK v2.0—a thick binder.

RAVI (V.O.)
(From the first wafer montage) "We climb from forty-one to sixty-seven to eighty-five."

Priya looks at Ravi.

PRIYA
You still think sacrifice and creation are the same?

RAVI
Today? Sacrifice feels like the interest we pay on tomorrow's certainty.

The camera pulls back. The complex hums—nitrogen farms, cooling towers, logistics bays—alive
because people chose the harder path.

TITLE CARD: "PRODUCTION: DAY ONE (AGAIN)"

FADE OUT.

Reference Notes

FPY (First-Pass Yield) links to random defect density via the Poisson yield model Y =
e^{-D0 × A}; moving from 67% to 75% implies cutting defect density by roughly 0.1
defects/cm² for 65nm automotive designs.
Advanced Process Control (APC) relies on low-latency recipe updates; mirroring servers
prevents fail-over queues from starving lithography corrections.



Sputter shield handling errors introduce particulate contamination; XRF inspection and
torque-controlled installs reduce molybdenum flaking in PVD chambers.
8D problem solving and DOE (Design of Experiments) let fab teams converge on root
causes faster, balancing containment actions with long-term corrective fixes.
Inline tools such as KLA Archer overlay metrology, Residual Gas Analyzers (RGA), and
ICP-MS contamination assays provide the feedback loops that turn sacrifice into sustained
yield gains.



Chapter 7: The Breakthrough Moment
ESTIMATED RUNTIME: 17-18 minutes
TOTAL SCENES: 6

Scene Breakdown:

1. Traffic Ops Trigger - 3 minutes
2. Delhi Mandate Briefing - 3 minutes
3. Doc Interlude: India’s Safety Gap - 2 minutes
4. Field Ride Study - 3 minutes
5. Drishti Blueprint War Room - 4-5 minutes
6. Countdown to Prototype - 2-3 minutes

FADE IN:

INT. KARNATAKA SEMICONDUCTORS - DATA THEATER - NIGHT (3 minutes)

A curved wall of 8K displays pulses with telemetry: accident heatmaps, import tariffs, semiconductor
run rates. The center screen flashes **"FPY 74.8% → TARGET 85%"**—the victory from Chapter 6
holding steady.

RAVI DESHMUKH and PRIYA SHARMA watch as a new data layer overlays: dashcam footage of
a Mumbai expressway pileup.

VIJAY PATEL (40) strides in, an energy ball in a navy bomber jacket. Former Qualcomm imaging
prodigy turned reluctant consultant, now carrying a ruggedized dashcam.

VIJAY
Seven collisions in four months on this stretch. Every one investigated with imported cameras,
imported storage, imported analytics.

He tosses the dashcam onto the conference table—plastic cracks.



VIJAY (CONT'D)
We keep bleeding dollars on hardware that melts at forty-eight degrees Celsius. And next year the
Motor Vehicles Safety Amendment goes live. Section 42A mandates driver assistance and event data
recorders on every commercial vehicle.

An inset window displays the gazette notification: "Motor Vehicles Safety (Commercial Fleet)
Amendment, 2025 – Rule 125-G." Highlights call out: dual-camera coverage, 12-hour video
retention, GPS + inertial logging, ADAS warnings in local languages.

ANKIT MEHTA scrolls performance curves.

ANKIT
Sensors on the market saturate at 60 dB dynamic range. Indian highways swing from sodium-vapor
glare to monsoon blackout in seconds. No wonder they fail.

PRIYA
And customs hammers us with 28% duty because they're finished goods. If we build the silicon here,
the equipment depreciation we already suffered becomes our advantage.

Vijay pulls up a TAM slide: 7.8 million commercial vehicles, ₹11,200 crore annual spend on
safety retrofits projected for 2026.

VIJAY
Project Drishti. End-to-end Indian vision stack. We design the sensor front end, the ISP, the storage,
the enclosure. Not just a chip—an ecosystem.

Ravi studies the dashcam shards—the physical symbol of imported fragility.

RAVI
We just got the line breathing. Ready to bet the next run on this?

VIJAY
You said sacrifice is interest on certainty. Here’s the payoff.

INT. MINISTRY OF ROAD TRANSPORT & HIGHWAYS - DELHI - DAY (3 minutes)

A minimalist boardroom overlooking Raisina Hill. Regulatory binders stack beside cups of chai.
MINISTER KRISHNAMURTHY sits opposite Ravi and Priya. Beside him, JOINT SECRETARY
LEELA AYYAR, lead architect of the amendment.

LEELA
Rule 125-G is my baby. Starting April, every truck above 3.5 tons needs forward collision warning,
lane departure, and 30-second event buffers. We’ve drafted the AIS-189 certification—thermal



survivability at 70°C, continuous operation during 10g vibration bursts. Can you manufacture to that
spec?

PRIYA
We already run MIL-STD-810 tests on our ceramic packages. But we’ll need BIS to fast-track local
homologation so we aren’t stuck behind imported modules during trials.

Leela slides a dossier marked "Pilot Procurement: National Highways Logistics Wing".

LEELA
Two hundred pilot units across NH-48. Real-time feeds to our command center. If you can deliver
before monsoon, we attach a Make-in-India subsidy—twenty percent capital grant on domestic
electronics.

RAVI
We’ll also need data privacy carve-outs. Drishti must store video on edge, export only metadata unless
flagged for enforcement.

MINISTER KRISHNAMURTHY
Draft the architecture and send it to my office. Show us an Indian solution and we’ll mandate Indian
sourcing.

Vijay taps his tablet, already sketching.

VIJAY
Give us six weeks to bring you a prototype with 120 dB HDR and on-device lane detection. We’ll hand
you more than a deck.

DOC INTERLUDE: "INDIA’S SAFETY GAP" (2 minutes)

HOST SARAH returns, standing in a split-screen studio—half traffic simulation, half cleanroom.

SARAH
India logs over 4.1 lakh road crashes every year. Ninety percent lack reliable footage. When
regulations demand evidence, imports rush in. Problem: they’re tuned for temperate climates, not
Chennai summers or Himalayan cold snaps.

She flips a dashcam open, revealing a standard 1/3" CMOS sensor.

SARAH
This little guy tops out at 60 dB dynamic range. Sunset glare? Gone. Monsoon night? Noise soup.
Project Drishti aims for 120 dB using dual-gain pixels—think two exposures fused on-sensor.
(Dynamic Range: Ratio between brightest and darkest detail a sensor captures. Dual-gain = high
conversion gain + low conversion gain readouts.)



A bar chart appears: Import Duty 28%, Domestic Electronics 0-10% with PLI, Potential
Gross Margin +14 pts.

SARAH
Duty savings fund better storage—like industrial eMMC rated at 5,000 program/erase cycles. Add
IMU logging at 400 Hz and you know not just when a truck crashed, but how it slammed the brakes.
That’s the breakthrough: sovereign hardware with smarter data.

EXT. NH-48 - FIELD RIDE LAB - NIGHT (3 minutes)

A Karnataka Semiconductors van follows a Tata Ultra truck through pounding rain. Inside, Vijay,
Maya, and Ankit brace as potholes rattle their gear.

MAYA KRISHNAN monitors a thermal rig strapped to the prototype enclosure.

MAYA
Internal temp holding at 62°C with our graphene heat spreader. Without it we’d hit thermal runaway
in eight minutes.

ANKIT
IMU shows 7.1g vertical spikes every time we clear a speedbreaker. Need elastomer dampers tuned to
25 Hz to keep the lens alignment within 50 microns.

Vijay points a temporary rig toward the windshield. Tail lights bloom into white blobs—sensor
clipping.

VIJAY
Exactly the problem. Standard ISP crushes highlights. We’ll implement tone mapping on our own
silicon—logarithmic curve, then inverse gamma before the H.265 encoder.

Maya checks a humidity probe.

MAYA
Condensation risk at dawn. We spec conformal coating on the PCB and a desiccant vent. Priya, please
add it to the BOM before someone tries to save ₹40 and costs us certification.

Priya’s voice crackles over comms from Bengaluru.

PRIYA (COMMS)
Already negotiating with Freudenberg for automotive-grade vents. Keep feeding me data.

Lightning flashes. The rig keeps recording—steady, resilient. Vijay grins.

VIJAY
If it survives this, it’ll survive Delhi traffic.



INT. KARNATAKA SEMICONDUCTORS - INNOVATION WAR ROOM - DAY (4-5 minutes)

Whiteboards layered with schematics surround the core team. A header reads "PROJECT
DRISHTI – ALPHA ARCHITECTURE."

ANIKA REDDY circles blocks on a flow diagram.

ANIKA
Image sensor outputs 12-bit data at 60 fps. We feed it into a custom ISP pipeline—demosaic, white
balance, HDR merge, then feature extraction. FPGA prototype now, ASIC on 65nm once we lock the
algorithms.

She cues a holographic stack: Sensor → ISP → Vision DSP → Security MCU → eMMC
Storage → LTE/DSRC module.

ANKIT
Vision DSP will run lane detection, collision prediction, and driver coaching. We repurpose the
adaptive filtering IP we wrote for APC, just tuned for edges instead of overlay.

MAYA
Package constraints: 17mm x 17mm ceramic with integrated heat spreader. I’ll run FEA to make sure
solder joints survive 1,000 thermal cycles between -20°C and +85°C.

PRIYA
Supply chain snapshot: OmniVision’s OV48C sensor meets the spec but is locked behind US export
clearance. I’m negotiating with Sony for a STARVIS part and with a Korean fabless player for license.
Lenses from Sunny Optical unless we can fast-track Bharat Optics for local molding.

Vijay unveils the brand language: DRISHTI in bold Devanagari-inspired type. Beneath it: “Vision for
Every Kilometer.”

VIJAY
Three SKUs. Fleet base unit with dual cameras and telematics. Premium adds driver state
monitoring. Police edition includes AI-assisted violation tagging.

RAVI
Pricing?

PRIYA
Bill of materials at volume: ₹8,450 base, ₹10,200 premium. We target street price ₹14,999 and
₹18,499. 35% gross margin after amortizing tooling.

LEELA AYYAR joins via holo-call.



LEELA (HOLO)
Delhi police is watching. Deliver functional prototypes by 31 March and we lock you in as preferred
supplier.

RAVI
Then March becomes our tape-out deadline.

He pins a timeline: Week 1 Sensor Finalization, Week 2 ISP FPGA, Week 3 enclosure EVT,
Week 4 Fleet Pilot.

RAVI (CONT'D)
Project Drishti is our moonshot. No skidding.

INT. PROTOTYPE LAB - NIGHT / EXT. CAMPUS SKYLINE - DAWN (2-3 minutes)

Montage: Engineers assemble alpha units on ESD mats. Pick-and-place machines populate PCBs.
Firmware uploads to dev boards. Anika and Ankit pore over waveforms. Maya signs off on conformal
coating. Priya approves supplier contracts. Vijay tests UI voice prompts in Kannada, Hindi, Tamil.

DOC INSERT: A Gantt chart labeled "DRISHTI ALPHA COUNTDOWN – 27 DAYS."

Ravi stands on the rooftop at dawn, watching trucks on the Outer Ring Road. The campus hums
below.

RAVI (V.O.)
We bled for yield. Now we bet the yield on vision. India’s roads won’t wait.

He holds the first completed Drishti unit—sleek, rugged, made in Bengaluru. The sun glints off its
lens.

RAVI
Let’s make every kilometer accountable.

Camera pulls back to reveal the fab and the new innovation center glowing in the morning light.

FADE OUT.

Reference Notes

Motor Vehicles Safety Amendment Rule 125-G (2025) is modeled on India’s draft AIS-189,
requiring Advanced Driver Assistance Systems (ADAS) and event data recorders for
commercial fleets.
Achieving 120 dB dynamic range in automotive cameras leverages dual-gain CMOS pixels,
HDR fusion, and tone mapping within the ISP.



Vibration resilience (10g spikes) and thermal survivability (70°C continuous) dictate
enclosure design: elastomer dampers, graphene heat spreaders, conformal coatings, and
breathable vents.
Project Drishti’s architecture blends a 65nm ISP/vision SoC, industrial-grade storage
(eMMC), inertial measurement units (IMU), and DSRC/LTE modules for fleet telemetry,
all aligning with Make-in-India incentives and import-duty relief.
BOM targets assume localization of optics and enclosures while licensing global image
sensors, balancing PLI subsidies against supply-chain geopolitics.



Chapter 8: The Product Development
ESTIMATED RUNTIME: 18-19 minutes
TOTAL SCENES: 5

Scene Breakdown:

1. Sensor Gauntlet - 3 minutes
2. Supply Chain Knife-Edge - 3 minutes
3. Doc Interlude: BOM Jenga - 2 minutes
4. Integration Pressure Cooker - 5-6 minutes
5. Fleet Zero Hour - 4-5 minutes

FADE IN:

INT. KARNATAKA SEMICONDUCTORS - SENSOR LAB - NIGHT (3 minutes)

Rows of test benches glow under amber lights. HDR charts cycle on monitors. VIJAY PATEL flicks
between video feeds: blinding noon glare, monsoon dusk, dusty twilight.

ANIKA REDDY runs a climate chamber at 60°C. Every 30 seconds, a robotic arm slams a dashcam
module onto a vibration rig.

ANIKA
Dual-gain pixel array from Sony clears 118 dB. But we lose procurement priority once Detroit starts
hoarding.

VIJAY
OmniVision wants dollar-denominated advance and U.S. export clearance. We wait, the mandate eats
us.

ANKIT MEHTA overlays histogram curves.



ANKIT
HDR merge shaders spike latency by 14 milliseconds on FPGA. Lane detection will stutter at highway
speeds.

Vijay pulls up a patent docket.

VIJAY
Hyderabad startup Raaga Optics licenses a STARVIS clone through a Singapore shell. We co-develop,
they get wafer starts in exchange.

PRIYA SHARMA strides in, tablet ready.

PRIYA
I can reroute their wafers through our 65nm line—if we shoulder mask costs and guarantee tooling
maintenance. Forty-five crore up front.

Ravi watches footage of a truck swerving, the proprietary module lagging a full second.

RAVI DESHMUKH
One second is the difference between news footage and courtroom evidence. Approve the
expenditure. Lock Raaga in.

INT. VIDEO CONFERENCE - TOKYO / BENGALURU SPLIT SCREEN - DAY (3 minutes)

A split-screen call with MS. HAYASHI (Nikon) reappearing alongside MR. TANAKA and SONY
PROCUREMENT LEAD KAZUO. Contracts flash across both screens.

KAZUO
Priority allocation requires minimum 80,000 units per quarter. Provide proof of automotive
functional safety certification.

Priya lifts a binder stamped ISO 26262.[^1]

PRIYA
We built our functional safety stack around TI PMICs and Infineon MCUs, both with ASIL-B
certification.[^4] Our ISP handles diagnostic coverage.

MS. HAYASHI
And export controls?

MEERA IYER pops into the call, adjusting her headset.

MEERA
We filed commodity classifications last night. Lens stacks fall under EAR99; staying below 2-
megapixel limit keeps us clear of restricted ECCNs.



Vijay flips his camera, revealing a rack of half-assembled units.

VIJAY
Give us 60 days and we replace your imports with a Bengaluru supply chain. That means fewer frantic
midnight calls for you too.

Kazuo hesitates, then signs the digital contract.

KAZUO
Fine. But miss the quarterly take rate and your allocation drops to zero.

DOC INTERLUDE: “BOM JENGA” (2 minutes)

Cut to ACTRESS RASIKA DUGAL sitting at a roadside dhaba table stacked with Jenga blocks
labeled “Sensor,” “Heat Sink,” “LTE Module,” “ADAS Firmware,” “Rubber Gasket.”

RASIKA
Hi. You’ve heard of cost structure. This is Project Drishti’s bill of materials. Every block is rupees, and
every rupee is sweating.

She pulls out the “Sensor” block; the tower wobbles.

RASIKA
Import sensor? 28% duty. Local sensor? Licensing fees for STARVIS tech.[^2] Either way, Ravi’s
margin sheet trembles.

She points to a block labeled “Thermal Pad.”

RASIKA
This little guy? A chemist’s nightmare. If it off-gasses in a truck cabin, regulations yank your
certification. So they hunt down a German supplier, then convince a Mysuru polymer lab to clone it.
[^5]

She pulls a card: “₹8,450 BOM → Target Gross Margin 35%.”

RASIKA
Drop to ₹8,750 and Ravi loses capital for the next spin. That’s BOM Jenga. Welcome to Indian
hardware.

Back to the tower—she removes “DSRC Module.” It collapses in slow motion.

RASIKA
And that’s what happens if Qualcomm says “supply chain issue.”



INT. KARNATAKA SEMICONDUCTORS - INTEGRATION WAR ROOM - NIGHT (5-6
minutes)

Whiteboards now display SYSTEM BLOCK DIAGRAM v6.2.
MAYA KRISHNAN aligns a copper heat spreader on a ceramic substrate.

MAYA
Graphene-coated spreader drops junction temps eight degrees. Combine with Freudenberg vents and
we keep condensation out.

ANKIT
Telemetry microservice is up. Vehicle speed, IMU, GPS all timestamped with our secure element. If
someone tampers, audit logs scream.

ANIKA
ISP pipeline optimized. Demosaic → HDR merge → tone map → Sobel edge detection →
transformer-based lane segmentation. All under 55 milliseconds.

Vijay cues a UI demo: voice prompts cycle through Kannada, Hindi, Tamil, English.
CUSTOMS OFFICER cameo in the back tests tamper seals.

PRIYA
EVT is stable. DVT starts when we ship the first 20 units to NH-48. We still need local lens molding
to dodge duties.

RAVI
What about enclosure machining?

MAYA
Insource. Jig design done, CNC shop in Tumakuru on-boards Monday.

Host SARAH peeks through a doorway, camera rolling.

SARAH
Everyone smile for the documentary. Indian hardware looks good under pressure.

Anika, exhausted, finally cracks a smile.

ANIKA
Pressure is the point.

EXT. NH-48 TEST STRETCH - PRE-DAWN (4-5 minutes)

Fleet logistics trucks idle under sodium lamps. LEELA AYYAR watches from a command van filled
with monitors.



Inside the lead truck, a Drishti unit boots. Lane outlines glow green on-screen.

DRIVER MAHESH grips the wheel.

MAHESH
If this thing nags me like my dispatcher, I’m pulling it out.

Vijay, strapped into the passenger seat, buckles tight.

VIJAY
Promise it only nags when physics says you’re about to become a headline.

They roll. Rain kicks up. The Drishti module stays locked.

Cut to command van: live feed, telemetry charts, route map. Leela nods.

LEELA
Alert went out 640 milliseconds before human brake input. That’s admissible under the new AIS-140
compliance audits.[^3]

Back in the truck—an auto-rickshaw swerves. Drishti’s driver warning blares in Kannada. Mahesh
brakes in time; crates shift but stay put.

Mahesh exhales.

MAHESH
Okay, maybe I’ll let it nag.

Ravi stands on an overpass, watching the convoy. Dawn breaks over the Bengaluru skyline.

RAVI (V.O.)
We spent years fighting for yield. Now every kilometer is defense of that fight.

He turns to Priya.

RAVI
Freeze the design. Kickstart the first 5,000-unit run. Delhi gets prototypes in two weeks.

Priya taps an approval into her tablet.

PRIYA
Welcome to vertical integration.

TITLE CARD: “SPLIT-SCREEN TECH DOSSIER”

Four quadrants flash:

Bill of Materials Run Rate: ₹8,450 target, ₹8,620 actual, warning light pulses.



Thermal Stack Simulation: Graphene spreader overlay vs. aluminum baseline, delta of
12°C.
Supply Risk Meter: OmniVision, Raaga Optics, Sony timelines flicker in red-yellow-
green.
Compliance Checklist: ISO 26262, AIS-140, EAR99, all stamped “PROVISIONAL –
MONITOR.”

Each quadrant freezes with a Polaroid-style caption. Sarah’s voice cuts in over the collage.

SARAH (V.O.)
They aren’t shipping a gadget. They’re shipping homework that never ends. That’s the only way this
stays Indian—and works.

FADE OUT.

References

[^1]: International Organization for Standardization. ISO 26262-1:2018 Road vehicles—Functional
safety. ISO, 2018. [^2]: Sony Semiconductor Solutions Corporation. “STARVIS 2 Technology
Bringing High Sensitivity to Automotive Cameras.” Product Brief, 2023. [^3]: Ministry of Road
Transport & Highways (MoRTH). Automotive Industry Standard AIS-140 (Intelligent
Transportation Systems). Government of India, 2018. [^4]: Texas Instruments. “Establishing
Functional Safety with Automotive PMICs.” Application Report, 2022. [^5]: Freudenberg Filtration
Technologies. “Hydrophobic Vents for Protecting Automotive Electronics.” Technical Note, 2021.



Chapter 9: Market Penetration
ESTIMATED RUNTIME: 21-22 minutes
TOTAL SCENES: 7

Scene Breakdown:

1. Mahindra Conviction Pitch - 3 minutes
2. Tata Line Trial - 3 minutes
3. Doc Interlude: Fleet Math Crash Course - 2 minutes
4. Think Tank Cost Summit - 3 minutes
5. South Block Mandate Gambit - 4 minutes
6. Ramp Fever - 4-5 minutes
7. Growth Whiplash Montage - 3 minutes

FADE IN:

INT. MAHINDRA COMMERCIAL VEHICLES - STRATEGY WAR ROOM - DAY (3 minutes)

Pan across a table stacked with accident claims binders. A slide reads "Mahindra Blazo: Claim
Exposure ₹412 Cr (FY24)."[^1]
ANIL BHOSALE, Head of Fleet Solutions, studies the Drishti unit sitting between cups of chai.

RAVI DESHMUKH, PRIYA SHARMA, and VIJAY PATEL occupy the opposite side. A video
wall replays NH-48 footage with Drishti telemetry overlays.

ANIL
Our customers care about uptime, not acronyms. How many of these units can you ship before
monsoon season?

PRIYA
5,000 units are in build now. We open a second SMT line with SFO Technologies next month; that
doubles capacity.[^2]



ANIL
Reliability?

Vijay throws a folder: "MTBF: 18,400 Hours."

VIJAY
Meets AIS-140 and your own telematics API. ADAS prompts localized in Kannada, Marathi, Hindi.
Drivers won’t ignore it.

Anil glances at a cost table.

ANIL
₹14,999 MSRP hurts long-haulers.

Priya flips a spreadsheet that shows "Insurance Premium Reduction: 12%."

PRIYA
Bundle it with your fleet service plan. We split subsidy credits from the Make-in-India grant under
the Production Linked Incentive pilot.[^3]

Anil turns to a whiteboard: "Pilot Proposal – 800 Trucks."

ANIL
Deliver 800 units in eight weeks. If claims drop 25%, we standardize Drishti on every Blazo sold.

Ravi extends his hand.

RAVI
Deal. And when that happens, Mahindra becomes the first OEM to ship with indigenous vision
silicon.

They shake—camera snaps. Deal closed.

INT. TATA MOTORS - DARBHANGA ASSEMBLY LINE - DAY (3 minutes)

Robotic arms weld a chassis. REEMA TALWAR, Tata’s VP of Commercial Product, watches Drishti
modules being mounted on new trucks.
DRIVER KAMLESH records with his phone.

REEMA
Our operators do not have time for fragile plastics. This lens takes a wrench hit, it survives?

MAYA KRISHNAN slams a torque wrench into the enclosure. It holds.



MAYA
Graphene spreader, ceramic body, elastomer dampers. Your potholes break axles before they break
this.

Anika wires a calibration rig.

ANIKA REDDY
Factory calibration run. Three minutes per unit. We push config via secure JTAG, lock firmware after
QC.

A siren blares; the line halts. An inspector flags a bright line on the display.

INSPECTOR
Lane overlay drifting left.

ANKIT MEHTA checks the log.

ANKIT
DSRC module interference. Assembly clamp grounded poorly.

He grabs a torque gun, adjusts the clamp, the overlay realigns.

REEMA
You just halted our takt time for four minutes.

RAVI
And prevented four years of warranty headaches. Give us a day onsite to bulletproof your install SOP.
You’ll get it back in customer loyalty.

Reema suppresses a smile.

REEMA
Fine. Pilot on your heads. Hit the timeline and Drishti goes into every Signa 2825 heavy hauler.

DOC INTERLUDE: “FLEET MATH CRASH COURSE” (2 minutes)

Cut to CRICKET LEGEND RAHUL DRAVID at Chinnaswamy Stadium, chalkboard behind him
labelled "Logistics Run Rate."

DRAVID
Think of fleet safety like batting averages. Every delivery is a kilometer. You dodge, you score. You
slack, you’re bowled.

He stacks cricket balls labeled "Insurance," "Downtime," "Fuel Burn," "Mandate Penalties."



DRAVID
A Dhaba run from Hosur to Hubballi? Thousand kilometers, two incidents a month. Each crash? ₹12
lakh in repairs, ₹4 lakh in fines, and a driver quitting.[^4]

He swings a bat, knocks over a stack labeled "Imported Dashcams ₹21,000."

DRAVID
Old dashcams? Hopeless when it rains. Drishti? ₹14,999, but it shaves 9% off insurance and keeps
you in the league when Rule 125H umpires show up.[^5]

He points to a scoreboard: "Payback Period: 7.2 Months."

DRAVID
That’s like averaging fifty. Solid, dependable, wins the series. End of coaching clinic.

INT. NITI AAYOG - MOBILITY THINK TANK HUB - AFTERNOON (3 minutes)

Electric-blue light washes over a circular war room. Screens cycle through dashboards labeled
“Autonomy Readiness Index,” “GST Burden Model,” and “Swachh Bharat Sensor
Overlay.” Around the table sit LEELA AYYAR, PRIYA, RAVI, and **ARJUN MALHOTRA (32)**
—IIM Ahmedabad grad, now policy consultant for the National Mobility Mission.

ARJUN
Everyone calls this a safety mandate. It’s a standardization play. BIS wants AIS-189 aligned with ISO
26262, and MoRTH wants CAN dictionaries prepped for Level 4 homologation before the imports
land.[^7]

He pulls up a layered pie chart: “On-Road Cost Stack – Heavy Truck (₹ Crore)” The slices:
GST 28%, Compensation Cess 22%, Road/Registration Taxes 8%, Insurance Levy 3%,
Clean Energy Surcharge 2%.

ARJUN (CONT'D)
Fifty-eight percent of what a fleet pays never touches the chassis—it goes straight to consolidated
funds and state coffers.[^8] If we carve out a 3% telematics incentive, trim cess by two points for
vehicles certified with indigenous ADAS, and make it federal law, we drop sticker price by ₹2.1 lakh
per unit.

Priya scribbles the math.

PRIYA
That pays for Drishti and gives them cash for maintenance. But states will argue about lost road tax.

LEELA
Which is why we tie it to Swachh Bharat and Gati Shakti metrics. Drishti already tags litter hotspots,



potholes, illegal dumping. Feed that into the Swachh dashboards, and Urban Affairs unlocks
matching grants.[^9]

Ravi taps another screen: “Autonomy Roadmap: L2 → L4.”

RAVI
We’re prepping Level 2+ today. Government wants Level 4 pilots on expressways within five years,
and the standards we bake into Drishti become the base layer. Level 5 can wait—but we can’t.

Arjun flips to a heat map labeled “Market Penetration Forecast – Think Tank Consensus.”

ARJUN
We predict 62% adoption across heavy fleets by FY27. But the curve only holds if OEMs ship Drishti
as standard equipment and the tax relief is uniform. Fragment it, and you stall at 38%. Think of this
like UPI for transport—common rails or chaos.[^10]

Leela nods, decisive.

LEELA
I’ll take this stack to South Block. Frame it as a digital public good for mobility, not just another
mandate. The Prime Minister’s Office loves that language.

They gather their tablets. Priya exhales.

PRIYA
We walked in pitching cameras. We’re walking out writing fiscal policy.

INT. SOUTH BLOCK - CABINET COMMITTEE ROOM - NIGHT (4 minutes)

High ceilings, portraits of national leaders. A panel of ministers, insurers, and transport union reps
listens to LEELA AYYAR present Drishti data.

LEELA
Pilot phase: 920 vehicles, 1.8 million combined kilometers, 28% reduction in collision claims. Event
evidence resolved 82% of disputed liability cases in under 48 hours.[^6]

MINISTER KRISHNAMURTHY nods while scanning the report.

INSURANCE CEO SHEILA D’SOUZA
If we endorse this, premiums fall. Need guarantee that data is ring-fenced from surveillance creep
and that your standards interlock with Level 4 pilots we’re funding on the Delhi-Mumbai corridor.
[^11]

Vijay brings up the architecture: encrypted storage, consent logging.



VIJAY
Edge-only video retention. Metadata hashed and stored in-state. Trigger release requires dual
authorization—fleet owner and transport authority.

UNION LEADER RIAZ KHAN slams his fist.

RIAZ
Drivers won’t wear leashes. No audio recording, no constant monitoring.

Ravi slides over an MOU draft: "Driver Bill of Rights."

RAVI
Driver-owned panic button. Violation alerts only on dangerous maneuvers. We codify penalties for
unauthorized surveillance.

Leela flips to a second deck titled “National Telematics Stack Alignment.”

LEELA
BIS will publish the CAN-Flex dictionary next quarter. Every OEM shipping Drishti gets fast-track
homologation for Level 2 and the option to join Level 4 expressway sandboxes. Level 5 remains
aspirational, but we design the rails now so we’re not importing brains later.

Leela hands the conclusion page to the ministers.

LEELA
Recommend mandating Indian-certified vision systems for all commercial vehicles by April 2026.
Use Make-in-India credits as adoption accelerant.

The committee votes—green cards raise. The mandate passes.

MINISTER KRISHNAMURTHY
You have your market. Deliver responsibly.

INT. KARNATAKA SEMICONDUCTORS - MANUFACTURING FLOOR - DAY (4-5 minutes)

SMT lines hum; workers assemble Drishti boards. Overhead screens show "Order Backlog:
24,600 Units."
PRIYA juggles two calls, barking in Kannada and English.

PRIYA
Yes, expedite the Tumakuru machining fixtures. No, we cannot slip on conformal coat cure time.

MAYA inspects a thermal chamber stacked with sensors.



MAYA
We’re at 92% first-pass yield. That eight percent scrap blows the business case.

ANIKA
Switch to inline AOI with the new neural net. Catches solder voids before final assembly.

ANKIT triangulates telemetry data on a holographic dashboard.

ANKIT
Fleet analytics portal live. Mahindra sees heat maps, Tata sees driver scores. We anonymize across
fleets to keep privacy intact.

PRIYA
Loop the Swachh Bharat feed too. If our roadside litter tags help municipalities unlock grants, that’s
leverage in the next GST council meeting.

Vijay rehearses a launch video while Sarah films.

SARAH
Big Short energy, Vijay. Make regulation sound sexy.

VIJAY
It already is. It’s the only time bureaucracy saves lives.

Ravi watches the floor from a mezzanine, a Gantt chart trailing behind him.

RAVI
We need capital to add a third line. Farah’s fund or state loan?

PRIYA
Go to Farah. Let the state money grease the supplier park.

Ravi nods, already dialing.

SEQUENCE: “GROWTH WHIPLASH LIVEBOARD” (3 minutes)

A wall-sized touchscreen in the operations center becomes a character. Each time a widget is tapped,
we smash-cut:

1. Backlog Meter jumps from 12,400 to 24,600 units; quick cut to Mahindra showroom
reps upselling fleet bundles.

2. Claim Heatmap cools from red to amber; Drishti overlays a real crash replay showing
liability resolved in hours, not weeks.

3. Cash Flow Sparkline crosses zero; Priya rips the “Negative Margin” sticker off a kanban
board and high-fives finance.



4. Driver Sentiment Dial swings to green; at a dusty truck stop, Mahesh streams his near-
miss save to a Telegram group that explodes with emoji.

5. Competitive Alert flashes; in a dim competitor boardroom, executives whisper “Counter-
Drishti” while smashing an imported sensor.

The touchscreen settles on a final tile: "Drishti Brain – Q1 Roadmap Review." Lights surge on
in the AI lab as Ravi’s voice hovers.

VOICEOVER (RAVI)
For years we begged for orders. Overnight, we’re rationing them. Every success invites challengers.
And the next battle? Software.

FADE OUT.
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Chapter 10: The AI Revolution
ESTIMATED RUNTIME: 20-21 minutes
TOTAL SCENES: 7

Scene Breakdown:

1. The Recruit - 3 minutes
2. Data Lake Dilemma - 3 minutes
3. Doc Interlude: Edge AI for Busy People - 2 minutes
4. Neural Foundry - 4 minutes
5. InsurTech Stack Briefing - 3 minutes
6. Driver State Live-Fire - 4-5 minutes
7. Signal Uprising Montage - 2-3 minutes

FADE IN:

EXT. KARNATAKA SEMICONDUCTORS - SKYBRIDGE - DAY (3 minutes)

Bengaluru drizzle streaks across glass. RAVI DESHMUKH waits on the skybridge overlooking the
fab. SARAH CHEN (38) strides in, backpack slung, wearing a Tesla Autopilot hoodie half-zipped
over a kurta.

SARAH
Last time I saw this kind of ambition was in Palo Alto—minus the cows near the gate.

Ravi hands her a tablet. On-screen: "Offer: Chief of AI Systems – Project Drishti."

RAVI
We’ve got 24,000 units in backlog. Every kilometer is an unlabeled dataset. We need someone who
treats it like oxygen, not exhaust.

Sarah browses charts: edge inference heatmaps, privacy rules, a blank flow labeled "Drishti Brain
v0.1."



SARAH
I left Tesla because our engineers couldn’t name the city they were automating. You’re telling me my
models will run where I can read the street signs.

Ravi nods.

RAVI
And the drivers who feed it will know your name. We won’t ghost-run logs in a secret server farm.
You ready for that accountability?

Sarah signs the offer with a stylus.

SARAH
Let’s make the smartest camera on the subcontinent.

RAVI
And maybe, one reckless day, the smartest GPU. We’ll need a ten-billion-dollar fab and a 2nm
process, but hey—dreams are free.

They laugh, half joke, half prophecy.

INT. PROJECT DRISHTI - COMPLIANCE WAR ROOM - NIGHT (3 minutes)

A wall-sized India map glows. Pins mark every Drishti vehicle. PRIYA, MEERA IYER, and Sarah
face a panel of lawyers on holo-screens.

MEERA
Three jurisdictions, three privacy regimes. Karnataka says keep data in-state. Maharashtra wants 72-
hour retention. Delhi insists on instant handovers for crash probes.

Sarah traces a flow on the map.

SARAH
Edge nodes encrypt frames, store on the module. We create federated learning clusters—models
update without raw video leaving the truck.[^1]

LAWYER (HOLO)
Federated learning still counts as data processing. Need driver consent and audit trail.

Priya taps her tablet: "Driver Rights Addendum v2."

PRIYA
We bake consent into the driver app. Opt-out kills driver monitoring but keeps forward collision
warnings. Data anonymized before training.[^2]



An overlay shows "INDRA DATA STACK – NATIONAL MULTIMODAL REGISTRY."

SARAH
Every update syncs with INDRA, the national registry MoRTH is building. Video embeddings, LiDAR
bursts, accelerometer spikes—tagged, hashed, and cross-referenced. Insurers tap the secure API to
adjust premiums in near real-time, but raw video never leaves the edge box.

MEERA
And we set up a joint oversight board with transport unions. If we slip, Riaz will shut us down faster
than any regulator.

Sarah exhales.

SARAH
We’re building AI in the open. Terrifying. Perfect.

DOC INTERLUDE: “EDGE AI FOR BUSY PEOPLE” (2 minutes)

Cut to COMEDIAN VIR DAS standing in front of a roadside tea stall, whiteboard behind him.

VIR
Everyone loves saying “AI” like it’s fairy dust. Here’s the math. Cloud AI? Like sending every cricket
ball to NASA for analysis. Edge AI? You train the batter so he adjusts mid-game.

He draws a truck with a brain icon.

VIR
Drishti Brain takes 30 frames a second, runs four neural nets—lane detection, pedestrian spotting,
driver alertness, collision prediction.[^3] Each net is like a cricket coach yelling in your ear.

He scribbles "YOLO," "Transformer," "LLM" on the board.

VIR
Now the nerds are mixing video transformers with language models. Call it multimodal masala.
Drishti listens to horn honks, reads signboards, and chats with insurance bots so your premium drops
before your chai cools.

He slams two cups of chai together.

VIR
Latency over 70 milliseconds? Crash. So they cram inference onto a 20-watt processor with a thermal
budget smaller than your phone. That’s edge computing. Congratulations, you now understand more
than your LinkedIn feed.



INT. DRISHTI AI LAB - NIGHT (4 minutes)

Server racks whir. RGB charts reflect off glass. Sarah, Ankit, and Vijay hover over a holographic
pipeline labeled "Drishti Brain 0.4 – Architecture."

ANKIT
Sensor fusion combines RGB, IR, and IMU. Attention module predicts lane deviation three seconds
ahead.

SARAH
Driver monitoring uses eye-tracking, head pose, micro-yawn detection. We train on synthetic data so
we aren’t staring at real drivers for hours.[^4]

Vijay reviews UI prompts.

VIJAY
Prompts must be empathetic. “Alert: You appear fatigued. Take a break at Tumakuru plaza.” No
shaming.

ANIKA wheels in a thermal dummy rig.

ANIKA
Your neural nets spike power draw. At 70°C cabin temp, junction hits critical in 18 minutes.

Maya installs a revamped heat sink.

MAYA
Graphene spreader plus vapor chamber. Buys you 12°C headroom. Don’t waste it.

Sarah watches simulated footage: monsoon storm, night glare, driver nodding. Alerts fire correctly.

Sarah flicks to another holo layer: "Multimodal Stack – Road + Depot + Rider."

SARAH
YOLO handles street scenes, VideoGPT reads hand gestures, the audio model flags horn patterns.
Add the CAN-Flex semantic layer and we can roll this into buses, autorickshaws, even two-wheelers
once we ruggedize the housing. This isn’t just ADAS—it’s India’s largest video dataset captured legally
and ethically.

She taps a graph titled “Data Gravity – INDRA Edge vs Cloud.”

SARAH (CONT'D)
Edge keeps us private, but the embeddings pour into Hosur every night. We’ll need two more data
centers by next monsoon. If OpenAI can hit a $500B valuation on text and voice, imagine what
happens when India owns the world’s richest motion archive.[^6]



ANKIT
Google and Microsoft will come sniffing. They’re scaling multimodal labs in Hyderabad already.

VIJAY
Let them sniff. We’ve got the highways, the drivers, and the consent. That’s the moat.

SARAH
Ship the beta to fifty trucks, queue the depot Wi-Fi updates, and warn the insurance board. We’re
about to set a global benchmark.

INT. KARNATAKA SEMICONDUCTORS - AI & INSURTECH BRIEFING ROOM - DAY (3
minutes)

A glass-walled room overlooks the lab. SHEILA D’SOUZA, reinsurance partners, and founders
from Indian insurtech startups array laptops around a round table. A huge screen shows “INDRA
Ledger – Premium Adjustment Engine.”

SHEILA
Drishti gives us per-frame context—incident vectors, weather tags, driver biometrics—all
anonymized. We map it to policy IDs and smooth premiums fortnightly. Your pilots already saved
₹216 crore in expected losses.

INSURTECH FOUNDER PRIYANKA (29)
We’re building APIs on top of your ledger—usage-based insurance, micro-covers for rural fleets,
instant claims via UPI. This stack isn’t just saving money; it’s launching products.

Sarah zooms the satellite map: thousands of vehicles lighting up.

SARAH
Phase two extends to buses, then school vans, then two-wheelers. CAN-Flex already speaks to
scooters. We’ll kit autorickshaws with ruggedized lenses, push models sized for 5-watt
microcontrollers, and keep inference at the edge. Privacy stays; scale explodes.

Ravi slides a slide titled “Compute Outlook – Edge vs Cloud.”

RAVI
We’ll need regional compute pods—Pune, Chennai, Guwahati—to cache embeddings before they hit
Hosur. Think of it as India’s Akamai for autonomy. And yes, the GPU joke still stands—we’ll have to
build them someday.

Laughter ripples.

SHEILA
Global reinsurers asked if they can license the INDRA risk model. I told them India sets the terms



now.

Sarah’s expression hardens to determination.

SARAH
Lock down the APIs, publish the standard, invite partners who respect the rules. We’re proving you
can blanket a nation with cameras, respect privacy, and still beat Silicon Valley at its own game.

INT./EXT. HUBBALLI FREIGHT CORRIDOR - DAWN (4-5 minutes)

A convoy of logistics trucks runs a new Drishti Brain build. Sarah rides shotgun with DRIVER
SUSHILA (33), a night-shift veteran.

SUSHILA
Last system screamed every time I checked side mirrors. Yours behaves?

SARAH
If it doesn’t, we patch it tonight. Federated learning, remember?

Sushila’s eyelids droop. The system triggers a soft chime, then a Kannada voice prompt.

DRISHTI UNIT
“Hey Sushila, you’ve been driving 8 hours. Tea break in 2 kilometers?”

Sushila smiles, taps “Accept.” The truck pulls into a rest stop.

Cut to command center: Leela, Riaz, and insurer Sheila watch metrics.

SHEILA D’SOUZA
Micro-sleep events down 43%. If this holds, I slash premiums another 5%.[^5]

She taps a tablet labeled "INDRA Risk Ledger – Real-Time Premium Engine." Charts show
Drishti events flowing into actuarial curves.

SHEILA (CONT'D)
This is the largest edge-video pilot on the planet. You keep frames on-device, give us metadata via the
national ledger, and we adjust premiums every fortnight instead of once a year. Global reinsurers
want read-only taps already.

Riaz rubs his chin.

RIAZ KHAN
No driver complaints yet. That’s the real KPI.

Sarah steps out at the rest stop. Sushila hands her a cup of chai.



SUSHILA
If this camera keeps me alive and lets me keep my dignity, I’ll tell the union to back you.

Sarah nods, humbled.

SARAH
Then we keep tuning until it does both every night.

ARCHIVAL NEWSREEL: “SIGNAL UPRISING” (2-3 minutes)

Grainy black-and-white film countdown. A narrator with vintage cadence overlays rapid cuts.

NEWS VOICEOVER
“Item one! Karnataka Semiconductors secures Series C backing as Farah Siddiqui declares ‘AI is our
next export’.” Ravi and Farah ink the term sheet; flashbulbs pop.

NEWS VOICEOVER
“Item two! Midnight shift monitors federated dashboards—loss curves plunge below threshold as
engineers cheer in hushed tones.” The footage suddenly pops into full color.

NEWS VOICEOVER
“Item three! Prime-time debate—Sarah Chen dissects surveillance myths while Vir Das’ explainer hits
five million views.” Clips loop like social media stories.

NEWS VOICEOVER
“Item four! Tata’s dashboard lab goes live; Drishti Brain APIs feed driver scorecards into legacy
telematics.” Blueprints overlay the scene.

NEWS VOICEOVER
“Final bulletin! A rival’s clandestine ‘Counter-Model’ passes hands under sodium light, but Drishti
campus neon answers with a defiant glow—DRISHTI BRAIN: LIVE.” The reel warps to widescreen.

VOICEOVER (SARAH)
AI wasn’t the sequel. It was the inevitability. We’re no longer chasing crashes. We’re predicting
culture shifts one gradient descent at a time.

Clips overlay: headlines about OpenAI’s $500B valuation, Google’s Gemini deployments in
Bengaluru, Microsoft’s data-center build-out in Hyderabad.[^7] A ticker counts the petabytes flowing
through INDRA, dwarfing early UPI transaction charts.

VOICEOVER (SARAH) (CONT'D)
Everyone’s racing for tokens and GPUs. We’re racing for trust. And trust at this scale? That’s the real
unicorn.

FADE OUT.
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Chapter 11: The Silicon Surge
ESTIMATED RUNTIME: 21-22 minutes
TOTAL SCENES: 7

Scene Breakdown:

1. Diaspora Gate - 3 minutes
2. Garage Foundry - 4 minutes
3. Doc Interlude: Brain Chip Math for Poets - 2 minutes
4. OTA Lab Stress Test - 3 minutes
5. Venture Tribunal - 4 minutes
6. Edge Mesh Live - 4 minutes
7. Montage: The Return Current - 2-3 minutes

FADE IN:

INT. KEMPEGOWDA INTERNATIONAL AIRPORT - ARRIVALS HALL - EVENING (3
minutes)

Neon billboards scream “BUILD HARD TECH HERE.” SARAH CHEN, travel pillow around her
neck, waits by the glass doors. Through them steps AMARA JAYARAM (29), Stanford EE, MIT AI
Lab postdoc, rolling two suitcases and a box labeled “WAFER STARTER KIT.”

SARAH
You’re really trading Sunnyvale cul-de-sacs for Hebbal traffic?

AMARA
I promised myself I’d only come back if we stopped being the backend office. You built the frontend
brain. Let me etch the silicon behind it.

They hug. Behind Amara trails PRANAV SINGH (25), hoodie with the logo “Sutradhar Labs.”



PRANAV
We met on a diaspora Discord server called Hardware Tinder. She swiped right on my RISC-V
obsession.

Sarah laughs, ushering them into a Karnataka Semiconductors shuttle van.

SARAH
Welcome to the only place where customs agents ask about your mask aligner clearance before your
visa stamp.

INT. INDIRANAGAR MAKER LOFT - NIGHT (4 minutes)

Graffiti reads “PUSH VOLTAGE, NOT PPTs.” Solder smoke drifts as a 3D printer hums. AARAV
MENON (23), fresh out of IIT Madras, wires a mezcal-sized board labeled “DHRUVA EDGE
TILE.” AANYA SHETTY (26), ex-Texas Instruments analog lead now back in Bengaluru, aligns
heat spreaders under a desk lamp.

AARAV
If we chain four Dhruva tiles, we hit 120 TOPS at 40 watts. Drishti Brain gets redundancy without
NVIDIA sticker shock.

AARAV (CONT'D)
We’ve pinned the perception stack to a YOLOv8-Lite variant compiled through TVM and quantized to
INT8. 1080p frames finish in 8 milliseconds, and we still keep the pedestrian anchors local for
explainability.[^5]

AMARA
Training still happens back home on the Hosur pod—sixteen racks of AMD MI300s chewing on
federated gradients the drivers send overnight. We prune channels with Lottery Ticket sparsity so the
model fits in tile SRAM without begging DDR.

AANYA
Only if your custom interposer doesn’t melt. Chennai humidity is not a thermal solution.

AANYA (CONT'D)
So we carved a 32MB SRAM scratchpad into the tile for bounding boxes and fused it with a vapor-
cooled substrate. No DDR thrash, no surprise latency spikes when the real-time scheduler asks for
fresh frames.

AANYA (CONT'D)
Plus, we etched a CAN-Flex co-processor right on the interposer. It translates legacy J1939 chatter
into the new dictionary so fleet owners don’t swap harnesses. One bus, one voice.

Door opens. Ravi Deshmukh steps in with Sarah, Amara, and Pranav.



RAVI
Congrats, you’ve convinced procurement that a garage smells like innovation. Show me why we’re
diverting mask budget to side quests.

Aanya flips a tablet: schematics of a chiplet array, linked by “Bangalore Mesh,” a low-latency
interconnect designed for cab fleets.

AMARA
We’re not replacing Taiwan. We’re taking the 7nm NPUs we can’t import and wrapping them with our
own secure boot, sensor mux, and driver privacy enclave. VahanaRT, our real-time OS, runs 400
microsecond memory cycles so the CAN gateway never starves. We tape out locally, package next
door, and keep inference on Indian soil.[^1]

Ravi runs a finger along a board.

RAVI
You get one shuttle run. If yield clears 65%, Drishti Brain v1.3 goes fully indigenous on the control
plane.

PRANAV
And we’re bundling a universal CAN-Flex interface. One harness, from Tata minibuses to intercity
Volvos. The Ministry wants a single diagnostic dictionary—think NPCI for vehicle telemetry.

PRANAV (CONT'D)
Deal. Also, can we borrow your microwave for reflow? The shared kitchen has better airflow.

Ravi mutters but hands over access keycards.

DOC INTERLUDE: “BRAIN CHIP MATH FOR POETS” (2 minutes)

Cut to ANKUR WARIKOO standing by a brightly painted dosa cart with a transparent PCB.

ANKUR
Everyone loves saying “Make in India” like it’s a TED Talk. Let’s price it. Importing an autopilot NPU
module? Two thousand dollars, seventy-five percent forex burn. Localizing with Dhruva tiles? Nine
hundred dollars bill of materials—if your yield hits sixty-five percent and you don’t fry half the wafers.
[^2]

He places dosa batter on the tawa, carving it into quadrants.

ANKUR
Chiplets are like dosa wedges. Each tile handles vision, driver monitoring, fleet telemetry. Fry one
side too long and it warps. Solution? Edge packaging in Peenya with vapor-chamber garnish from
Mysuru. Bon appétit, sovereignty nerds.



ANKUR (CONT'D)
Remember when Intel dropped fifteen billion dollars on Mobileye because it could run highway
perception in silicon?[^6] Same playbook—YOLO-style detectors for the road, except these guys keep
the anchor math open spec so every garage startup can co-develop the stack. Training happens
overnight on the Hosur HPC cluster; inference stays on the truck, dripped through that real-time OS
they cooked up.

ANKUR (CONT'D)
When a better model lands, depots flip on Wi-Fi 6, trucks sip the OTA like a chai refill, and the CAN
bus already knows the new vocabulary courtesy of the MoRTH CAN-Flex draft.[^7] NPCI gave every
bank a shared API; Drishti wants every axle humming the same telemetry hymn sheet.[^8]

ANKUR (CONT'D)
And because it’s all real-time, they babysit memory cycles like RBI watches settlement time—32MB
scratchpad for the fast stuff, LPDDR5 for longer-term replay, and a ring buffer that bins toll, depot,
and checkpoint data before Edge Mesh co-ops crunch it.

Lower third flashes: “This message has been fact-checked by the Directorate of
Semiconductors.”

INT. HOSUR OTA & STANDARDS LAB - NIGHT (3 minutes)

Ceiling rigs bathe a row of Drishti Brain modules in alternating Wi-Fi 6E, 5G standalone, and satellite
backhaul simulations. Oscilloscopes spit rainbow traces. MEERA IYER stands beside Sarah and
Amara, clipboard dense with compliance matrices.

MEERA
NPCI got its rails via common APIs. Your rails are firmware. Convince me every update plays nice
with a twenty-year-old CAN controller and a brand-new hydrogen truck.

Amara taps a console. A dashboard shows “OTA Cycle 412” with columns: Wi-Fi 6E, 5G SA, C-
V2X fallback.

AMARA
We dual-stage the update. Stage one streams over Wi-Fi 6E when the depot roof units light up—7
Gbps peak, MAC-sliced so we can push perception deltas and maplets simultaneously.[^9] Stage two
uses 5G standalone as a roaming patch, but only for safety-critical hotfixes. VahanaRT snapshots the
RTOS state, swaps kernels in under 40 milliseconds, and keeps the inference scheduler pinned to its
400 microsecond loops.

Sarah gestures to a real-time tracing screen: YOLO pipelines, driver-monitoring GRUs, CAN-Flex
queues.



SARAH
YOLO frames run first, driver gaze second, then we flush checkpoint data to the CAN-Flex bus. The
whole stack stays deterministic even if satellite fallback kicks in. Gate RFID, toll plaza weights, depot
air quality—all tagged, hashed, and cached in the on-board 32MB scratchpad before we rejoin the
highway.[^10]

A robotic arm slams a module with heat and dust. Error lights flash amber, then resolve.

LAB ENGINEER RUKMINI (24)
Thermal spike triggered the safe-mode partition. Redundant flash rolled back to the previous build
without dropping CAN heartbeats.

Meera signs off on a tablet.

MEERA
Fine. File the test packs with MoRTH and NPCI. If we’re building a digital public good for vehicles, it
needs the same audit trail as UPI. No one gets to brick a bus because their Wi-Fi router hiccuped.

Sarah exhales, half relieved, half wired.

SARAH
Next sprint: making OTA bilingual in Kannada and Hindi so depot techs stop mixing up prompts.

INT. BENGALURU INTERNATIONAL EXHIBITION CENTRE - DAY (4 minutes)

LED wall: “INDIA HARDTECH SUMMIT - PITCH ARENA.” Ragnarök soundtrack. A circular
stage with judges in swivel chairs: FARAH SIDDIQUI, MINISTER KRISHNAMURTHY, and
DEVIKA LAL (37), returning AMD packaging director turned Andhra hardware czar.

HOST (OFFSCREEN)
Next up, Sutradhar Labs—designing secure compute interposers for fleet AI.

Pranav, Aanya, and Amara stride up.

PRANAV
Imagine your Drishti Brain goes rogue because a Shenzhen clone injects malware. Our interposer
blocks unauthorized firmware at the electromagnetic layer. Think customs checkpoint, but for
tensors.

Devika leans forward.

DEVIKA
Who fabs your security die?



AANYA
We tape out at Semiconductor Laboratory, Mohali. Packaging with Saarthi Microsystems in Hosur.
Both within a 400-kilometer radius of your trucks.[^3]

Farah smirks.

FARAH
And if Washington decides your American-returnee IP looks suspicious?

AMARA
Then we ship the HDL lawyers wrote. Our real moat is in the packaging recipes, thermal stack, and
fleet telemetry loop. You can’t sanction lived-in data.

MINISTER KRISHNAMURTHY
How does this plug into the national telematics backbone we’re sketching with MoRTH?

SARAH
Drishti Brain isn’t just staring at asphalt. It samples checkpoints—toll plazas, weigh bridges, depot
gates—stamps them into onboard ring buffers, and streams summaries over CAN-Flex back to city
control rooms. Same data model whether it’s a 2012 Ashok Leyland or a brand-new electric coach.
One firmware, one glossary, countrywide.

PRANAV
Depot Wi-Fi pushes OTA deltas with Aadhaar-signed certificates, 5G SA handles hot patches on the
road, and every handshake logs to a reconciliation ledger NPCI can audit. Road safety, emissions, and
EV billing finally read from the same playbook.

Crowd erupts. Minister Krishnamurthy hits “APPROVE.” Confetti cannons fire.

Cut to Ravi and Priya backstage with Sarah.

PRIYA
I just got pinged by Chennai’s corridor—three more startups want in. We’ll need a “fablet” program
before this turns into an incubator riot.

SARAH
Big Short rule one: when everyone wants in, stress-test the math twice. Then throw them into a
compliance sprint.

EXT. NH-44 TRUCK STOP - DUSK (4 minutes)

Rows of Drishti-equipped lorries idle, sunset reflecting off their sensors. SUSHILA returns, now
mentoring a crew of younger drivers. Beside her, a bright van with logo “LANGOOR EDGE CO-
OP.”



Inside the van, **IBRAHIM KHAN (28)**—ex-Google TPU firmware, raised in Hyderabad, recent
Bay Area returnee—monitors an edge compute dashboard stitched across Chennai, Coimbatore,
Hubbali.

IBRAHIM
Six co-ops, 112 micro data boxes. Latency down to 36 milliseconds. Your drivers won’t feel EDM bass
when the brain syncs.

SUSHILA
As long as it keeps me awake and union-friendly, run your rave.

Sarah inspects a ruggedized rack.

SARAH
You built this coordination layer over a Telegram channel?

IBRAHIM
Telegram, Discord, and one poorly moderated Bangalore meme group. Hard tech recruitment is the
new arranged marriage. Parents email me biodatas with FPGA experience.

IBRAHIM (CONT'D)
Depots light up Wi-Fi 6E when the trucks roll in. OTA pushes the latest perception model, the RTOS
swaps kernels without killing uptime, and the mesh backhauls drift telemetry so our training jobs stay
honest.

IBRAHIM (CONT'D)
If a truck misses depot Wi-Fi, 5G standalone grabs the delta in ninety seconds, C-V2X keeps CAN-
Flex heartbeats at 50 packets per second, and the scratchpad buffers lane-change anomalies until
spectrum comes back. No dropouts, no blind spots.

They laugh. A fleet update pings: “Drishti Brain v1.3 (Dhruva Control Plane) - Live.”
Telemetry graphs level out.

RAVI (V.O.)
No CNN segment will celebrate packet loss dropping three percent. That’s fine. The people we built
this for just made it home five minutes sooner.

MONTAGE: THE RETURN CURRENT (2-3 minutes)

INT. IIT MADRAS RESEARCH PARK - DAY: Students in lungis solder board farms
under murals of RISC-V logos. A whiteboard reads “Edge Compute Residency: Apply
with GitHub + Visa Stamps.”
EXT. PEENYA PACKAGING LINE - NIGHT: Aanya supervises vapor chambers
sliding into housings. Workers cheer as thermal imaging shows a perfect gradient.



INT. CHENNAI LIGHTHOUSE CO-WORK - EVENING: Amara mentors four first-
gen engineers from Coimbatore, Mysuru, Vijayawada. A pinned map tracks returnees with
strings stretching from Bay Area, Austin, Munich back to Indian cities.[^4]
DOC CUTAWAY: Ankur Warikoo pops back in front of a whiteboard titled “BRAIN
GDP,” scribbling adoption curves while Vir Das cameo-zooms to heckle his math.
EXT. BENGALURU STARTUP STREET - NIGHT: Neon sign “BRAIN FOUNDRY
HOUSE” flickers. A banner advertises “Edge Compute DJ Night feat. Latency <
40ms.”
INT. NPCI WAR ROOM - DAY: A wall shows the UPI network map alongside a new
slide labeled “National Vehicle Telematics Stack.” Bureaucrats nod as Drishti Brain
feeds standardized CAN packets into the same digital public infrastructure mindset.[^8]
INT. PROJECT DRISHTI WAR ROOM - DAWN: Sarah, Ravi, Priya, and the new
cohort watch a dashboard showing Dhruva tiles booting across 3,000 trucks. The status bar
reads “INDIGENOUS CONTROL PLANE: GREEN.”

SARAH
We just went from importing smarts to exporting architectures. Tell the team the night shift is
officially a sovereign asset.

Ravi exhales, eyes misting.

RAVI
For the record, this is the first time a Tinder match lowered our import bill.

FADE OUT.
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Chapter 12: The INDRA Gambit
ESTIMATED RUNTIME: 23-24 minutes
TOTAL SCENES: 8

Scene Breakdown:

1. Golden Handshakes - 3 minutes
2. INDRA Civic Grid - 3 minutes
3. Doc Interlude: INDRA, Spelled Out - 2 minutes
4. Venture Frontline - 4 minutes
5. Ministry Roundtable - 3 minutes
6. Lobby Night Shift - 3 minutes
7. Aether Pulse Ride-Along - 3 minutes
8. Horizon Briefing - 2-3 minutes

FADE IN:

INT. KARNATAKA SEMICONDUCTORS - SKYDECK TALENT LOUNGE - NIGHT (3
minutes)

Bengaluru's skyline pulses neon. Holograms beam slides titled “Return to Build” and “₹3.2
Crore Signing Bonus.” RAVI DESHMUKH, PRIYA SHARMA, and SARAH CHEN mingle
with a dozen diaspora engineers. Champagne flutes clink against filter coffee cups.

RAVI
You said Silicon Valley made you feel like a line item. Here you’re a line in the constitution. INDRA
needs custodians, not tourists.

NEIL KHOSLA (33), ex-Google smart city architect, scans an offer packet loaded with relocation
perks, school admissions, and equity multipliers.

NEIL
This matches Bay Area TC... in rupees? And a sabbatical clause to spin up open-source civic stacks?



PRIYA
Only condition: six months a year on the ground. Zoom doesn’t debug depot routers.

Across the room AMEENA YAMAMOTO (31), Japanese-Indian hardware security savant from
Hitachi, debates with AMARA JAYARAM.

AMEENA
You’re serious about letting me bring a Yokohama firmware crew?

AMARA
We budgeted visas, housing, and Kannada tutors. INDRA only scales if we cross-pollinate cultures
like we cross-pollinate chiplets.

Sarah taps a glass; a map animates: red dots (US, Japan, Korea) funneling toward India.

SARAH
We pay top-tier because we’re building a country-scale nervous system. Drishti Brain was phase one.
INDRA is phase two. The city is the node now.

The room erupts into applause—the talent raid has begun.

INT. BENGALURU "INDRA HUB" - SMART CITY COMMAND FLOOR - DAY (3 minutes)

LED walls stream live feeds: traffic density, particulate matter, rainfall radar, energy load curves. A
central pillar glows “I.N.D.R.A - Integrated National Data & Resilience Architecture.”[^1]

NEELAKSHI DAS (45), Bengaluru Smart City CEO, walks Ravi and Sarah through consoles staffed
by civil servants and startup operators.

NEELAKSHI
Every district plugs in. Traffic telemetry, water grids, hospital ER loads. INDRA stitches them with
Drishti’s embeddings. The system flags a flood risk before rain hits asphalt.

Sarah gestures to an overlay: “STATE POLICY PILOTS - KARNATAKA, TAMIL NADU,
GUJARAT.”

SARAH
Korea mandated their city digital twins. We do it with consent-first data. Karnataka’s cabinet backed
us this morning. Tamil Nadu drafts their bill next week.

A ministerial aide pins a note: “US DOT MOU → Drafting. Seoul Smart Twin Exchange →
Pending.”

RAVI
US and Seoul agreements get us playbooks. We return parity with local nuance. No more importing



compliance manuals from Mountain View.

An alarm flashes. A metro line stalled by sensor failure.

NEELAKSHI
INDRA auto-routes depot drones, notifies commuters via ONDC partner apps. Every node we add
makes the city less brittle. Keep your APIs honest and we’ll rewrite urban policy.

DOC INTERLUDE: “INDRA, SPELLED OUT” (2 minutes)

Cut to ACTRESS SANYA MALHOTRA at KR Market, wielding giant alphabet placards.

SANYA
Say it with me: I for Integrated, N for National, D for Data, R for Resilience, A for Architecture.
INDRA! No, it’s not a mythological weapon—it’s your city’s health report.[^2]

She drops each placard onto props: traffic sensor, hospital dashboard, rain gauge, EV charger, street
vendor POS.

SANYA (CONT'D)
Drishti cameras feed anonymized motion vectors. Aether scooters beam suspension jitter. Street POS
rings onions. INDRA blends it: if onions spike and traffic crawls, city hall nudges extra metro
frequency. Data + empathy = less chaos.

She winks at camera.

SANYA (CONT'D)
And before privacy Twitter panic attacks—edge encryption, citizen audit boards, grievance hotlines.
Repeat after me: Consent is the new horsepower.

INT. KORAMANGALA WAREHOUSE - “VENTURE FRONTLINE” POP-UP - EVENING (4
minutes)

Graffiti: “BUILD LIKE IT MATTERS.” Folding chairs face a stage with a neon sign: “INDRA
DEALFLOW SUMMIT.” PRIYA, SARAH, RAVI, and startup founders field questions from two
VCs: DEVIKA LAL (now running Andhra’s hardware fund) and JAI SANDHU (40), Sequoia alum
turned Bharat sovereign capital partner.

JAI
ONDC re-wrote commerce rails. You’re claiming INDRA can do the same for urban telemetry. Show
me the monetization without breaking public trust.



SARAH
Usage-based municipal bonds. Cities pay for better air quality metrics, insurers pay for actuarial
truth, and startups ride the APIs. We charge platform fees capped by policy. Profit motive aligned
with breathable air.

DEVIKA
Two more initiatives want in—HydroGrid for smart water, DigiChikitsa for tele-ICUs. Can your
INDRA mesh ingest medical telemetry without wandering into HIPAA cosplay?

RAVI
We compartmentalize. Health data uses zero-knowledge proofs, infrastructure data flows through
open dashboards. Different clearance levels, one fabric. Karnataka’s HealthTech Mission already
green-lit the sandbox.

Backstage, FARHAN BHAT (32), founder of “Suryanet Microgrids,” and ANUSHKA ROY
(35), CEO of “Civic Loom Analytics,” whisper.

FARHAN
If Ravi secures that ₹900 crore urban modernization grant, every ward office will need our solar
telemetry.

ANUSHKA
And Civic Loom gets to build crowdsource apps on top. We’re not passengers anymore; we’re co-
drivers.

Jai leans in, eyes lit.

JAI
I’ll wire the first ₹150 crore, but I want seats on your citizen data trust. Transparency is the moat.

Ravi shakes his hand. Cameras flash. The ecosystem just levelled up.

INT. MINISTRY OF URBAN AFFAIRS - ROUND CHAMBER - DAY (3 minutes)

An oval table hosts heavyweights: MINISTER KRISHNAMURTHY, NIRMALA RAO (Union
Power Secretary), AANCHAL DESHPANDE (Transport Commissioner), plus lobbyists and startup
heads.

Screens display: “CITY-STATE COALITION: KARNATAKA + MAHARASHTRA + DELHI
NCR.”

NIRMALA
Power grids need visibility. INDRA’s dashboards show peak EV load, but states want priority rights
over their data. How do we prevent a fed-state turf war?



SARAH
Federated oversight. State nodes own raw streams, national layer handles metadata. We publish the
governance manual on GitHub, open sourced like ONDC. No black boxes.

AANCHAL
Our freight unions saw productivity spikes under Drishti. They’ll back INDRA if we bundle driver
benefits. Pension contributions auto-trigger when safety scores stay above 90.

Minister Krishnamurthy nods.

MINISTER KRISHNAMURTHY
And the elephant—the national mandate pushing ADAS retrofits. If Parliament wobbles, the entire
stack collapses.

Ravi glances at Priya. They nod. Time to deploy their fail-safe.

INT. SOUTH BLOCK ANNEX - LOBBY WAR ROOM - NIGHT (3 minutes)

A nondescript office, stacks of policy binders. MEERA IYER, PRIYA, and **LAKSHMI MENON
(48)**—ex-NASSCOM strategist now running the “Coalition for Safe Mobility” lobby—monitor
live vote counts.

LAKSHMI
Mandate repeal amendment hits the floor in sixty minutes. We’ve lined up trucking unions, insurers,
and climate NGOs. Their talking points hit every MP’s inbox at dawn.

MEERA
We just need twelve swing votes. Remind them the mandate ties into emissions credits and the
₹4000 crore Smart City tranche.

Lakshmi taps on-screen avatars: “VC Bloc,” “Fleet Cooperatives,” “Citizen Audit Boards.”

LAKSHMI
Every coalition invests with us now. Remove the mandate and you tank GDP, jobs, and air quality.
We’re not lobbying for privilege; we’re lobbying for continuity.

Phones buzz—messages flood in. Amendment withdrawn. Cheer erupts, then a collective exhale.

PRIYA
We keep the guardrails, or the whole machine derails.

Meera opens a chilled Thums Up. War room ritual complete.



EXT. BENGALURU - AETHER ENERGY TEST TRACK - DUSK (3 minutes)

Rows of emerald scooters labeled “AETHER QUANT” whoosh past. SARAH dons a helmet, riding
pillion with DEVIKA LAHIRI (28), Aether’s Chief Sensor Architect.

DEVIKA
We embedded MEMS accelerometers along the chassis, humidity sensors in the battery casing, and
lidar-lite pods on the front fork. Every ride feeds INDRA’s street health index.

Sarah watches her visor HUD overlay pothole risk, air quality, pedestrian density.

SARAH
You’re basically mobile biopsy kits. Push this to Delhi and Chennai and we model pollution mitigation
in real time.

DEVIKA
We already rigged CAN-Flex hooks. Next sprint adds semiconductor health data—battery controllers,
inverter temps. We’ll know when a chip line drifts before the scooter complains.

They stop at a hilltop. Bengaluru twinkles. Autonomous buses, EV chargers, drones swirl in harmony.

SARAH
From trucks to scooters to smart lights. Semiconductors everywhere—EVs, metros, civic kiosks. We’re
not just shipping chips; we’re orchestrating a living circuit.

Devika grins, revs the scooter. The city hums.

INT. KARNATAKA SEMICONDUCTORS - STRATEGY WAR ROOM - NIGHT (2-3 minutes)

Whiteboards stacked with timelines: “Smart City Grid,” “Fab 2 Feasibility,” “Global Talent
Onboarding.” Ravi, Priya, Sarah, Amara, and Vijay stand before a 3D city twin.

RAVI
Next quarter: seal the smart city consortium, lock in diaspora hires, and prep Chapter 13’s three-
prong plan—city infrastructure, fab expansion, global standards. We execute or we get swallowed.

PRIYA
We spin up joint task forces with Energy, Health, and Urban ministries. A single red tape delay kills
our cadence.

SARAH
We also design the INDRA developer kit. Invite startups, but vet them hard. One rogue actor and
Parliament will yank our mandate again.



VIJAY
And we script the story. The ecosystem needs a narrative that beats Silicon Valley’s hype reels. We’re
building a Big-Short-style uprising with traffic data.

Amara points at a schematic titled “Fab 2: Hoysala Project.”

AMARA
Fab-grade silicon for EV power modules. If we nail INDRA, we justify power semis, sensors, and the
six-layer plan. One city proof-of-concept at a time.

Ravi stares out the window as the fab glows under moonlight.

RAVI
We took the wheel. Now we need to prove India can drive the future without crashing the mandate.
Tomorrow we start pulling Chapter 13 and 14 into a single battle plan.

They nod—battle lines drawn, ecosystem awakened. Curtain falls on the INDRA gambit.

[^1]: I.N.D.R.A – Integrated National Data & Resilience Architecture, the federated civic data mesh
unifying Drishti’s mobility telemetry with state-led smart city feeds. [^2]: INDRA’s acronym framing
cribbed from policy drafts circulated by the Ministry of Housing & Urban Affairs and the Digital India
urban task force, now dramatized for public outreach.



Chapter 13: Strategic Expansion
ESTIMATED RUNTIME: 33-35 minutes
TOTAL SCENES: 10

Scene Breakdown:

1. 65nm Night Surgery - 3 minutes
2. Cutaway: Laser Tag with Wafer Yields - 2 minutes
3. Packaging Uprising - 5 minutes
4. Policy Amp Room - 4 minutes
5. Agro Mesh Field Test - 4 minutes
6. Health Grid Sync-Up - 3 minutes
7. University Conclave - 3 minutes
8. Node Futures War Game - 4 minutes
9. Tool Crate Confessional - 3 minutes

10. Skydeck Proposal - 2-3 minutes

FADE IN:

INT. KARNATAKA SEMICONDUCTORS - FAB MODULE B / OVERSCANNED 65NM
LINE - 02:13 AM (3 minutes)

Blood-red alarms strobe over a 300mm wafer carousel. DR. ANIKA REDDY and DR. MAYA
KRISHNAN stand shoulder-to-shoulder with DR. KAVYA SHANBAGH (29), a new hire from
IMEC’s computational lithography lab. A wafer projected on the wall blooms with defect
constellations.

KAVYA
Overlay drift at Scans 7 and 21. Nikon steppers are flirting with ±2 nm. We just lost 142 wafers of the
INDRA control ASIC.



ANIKA
We’re supposed to be better than TSMC GigaFab 12’s 2010 stats, remember? Backside heat sink skew
or we mis-modeled the dopant scatter?

MAYA
Neither. Look. (She zooms in.) Pattern-dependent line edge roughness. We need real-time OPC that
speaks Kannada to these resist chemistries.

Ravi blows in, hoodie, eyes raw.

RAVI
I promised the Cabinet we’d clear 94% yield before the PLI tranche. Tell me we’re not falling back to
89.

Kavya taps a tablet, launching an AI heatmap.

KAVYA
I repurposed the Drishti anomaly network. It learns scanner vibration signatures in 30 seconds. We
double expose sacrificial dummy lines, then backfill with cobalt cap plating. Zero extra masks. Yield
jumps to 96.2 if we survive the SPC audit.

Maya grins.

MAYA
We just turned driver monitoring AI into lithography therapy. Deploy it and scram those wafers
before Metrology wakes up.

They fist-bump, plunging back into the cleanroom ballet.

CUTAWAY: INT. LASER TAG ARENA - NIGHT (2 minutes)

Blacklights. EDM. VIR DAS in a bunny suit wields a laser pointer at a wall of wafer-sized mirrors.

VIR DAS
Here’s 65nm yield explained like college laser tag. Every mirror is a layer. Hit twelve in a row and you
get a flawless chip. Miss one? Whole wafer’s now a very expensive coaster.

He fires. Mirrors light green until one flickers red.

VIR DAS (CONT'D)
TSMC and GlobalFoundries boast north of 95% on mature nodes.[^1] Karnataka Semiconductors?
They’re hacking their own rules. They built a cheat code: AI that spots mirror wobble before the
photon even blinks. That’s how you out-score fabs that cost three Singapores to build.

He winks, fires two lasers simultaneously. Both hit bullseyes.



VIR DAS
Lesson: when your fabs moonlight as AI labs, laser tag turns into laser surgery.

INT. MYSURU ELECTRONICS CORRIDOR - OSAT CLUSTER RIBBON CUTTING - DAY
(5 minutes)

Flags from Karnataka, Telangana, and Gujarat drape the hall. Giant text: “NATIONAL
ADVANCED PACKAGING MISSION - PHASE I.”

PRIYA SHARMA stands with MINISTER AYESHA FAROOQI (50s), Commerce and Industry,
and NEERAJ WADEKAR (44), founder of “ChipNest OSAT.” A 3D printer assembles fan-out
wafer-level packages in the background.

MINISTER AYESHA
PLI 2.0 covers bumping, RDL, and embedded bridge modules.[^2] If you ship the die, you ship the
package. No more exporting silicon just to import it under resin.

PRIYA
We lined up twelve anchor customers: Railways radar, AgriSense soil pods, and IIT Dharwad’s
neuromorphic lab. Everyone gets domestic packaging slots with zero queue-jump bribes.

Neeraj brings up a holo of cross-sectioned packages.

NEERAJ
We’re building chiplets like Lego. High-Tg substrates from Tumakuru, copper pillars from Belgaum,
underfill from Coimbatore. By Q4 we sell to everyone who ever told us “India can’t do OSAT.”

Onstage, dancers perform Yakshagana with wafer masks. Cameras flash.

Backstage, Priya whispers to Neeraj.

PRIYA
Remember: reliability board tests must mimic Rajasthan summers. INDRA control ASIC dies can’t
delaminate at 55°C.

NEERAJ
We rigged thermal shock rigs to run 1,000 cycles per RDL stack. We’re a packaging country now.

INT. DELHI SOUTH BLOCK - POLICY AMP ROOM - EVENING (4 minutes)

Walls plastered with whiteboards: “PLI: OSAT + EQUIPMENT + TALENT.” SARAH CHEN,
Ravi, Priya, MEERA IYER, and FINANCE SECRETARY GOPAL SABHARWAL argue around



a digital twin of India.

GOPAL
Funding Committee will release ₹19,000 crore only if we fold packaging, photonics, and fab tooling
into one mission. Parliament wants cross-party optics.

SARAH
We need ring-fenced R&D grants. You can’t leap from 65nm to 28nm without retrofitting every DUV
line with inline scatterometry. Budget 2% for metrology.

MEERA
Plus, grant states co-ownership in consortia. Karnataka, Tamil Nadu, Uttar Pradesh—they co-invest
or they veto.

Ravi pulls up a slide: “65nm+ Packaging + 28nm Scout Line → 4nm Leapfrog by 2030.”

RAVI
We’re not chasing vanity EUV. We’re building an upgrade path: double patterning now, hybrid
bonding next, EUV only when we own upstream optics.

Gopal sighs.

GOPAL
Fine. We draft a National Semiconductor Sovereignty Act—funding for tooling, OSAT, and university
upgrades. But Ravi—you’re testifying on the floor. Make it cinematic.

RAVI
Already wrote the script.

EXT. MANDYA DISTRICT - SMART FARMING COOPERATIVE - GOLDEN HOUR (4
minutes)

A checkerboard of sugarcane fields. ANUSHKA ROY from Civic Loom oversees installation of solar-
powered pole sensors. Drones hum overhead. FARMER NAGESH (52) taps a ruggedized tablet.

NAGESH
So this tells me when cane needs water and when the price tankers are gaming rates?

ANUSHKA
INDRA’s agri module ingests soil moisture, mandi prices, and monsoon radar. You get alerts before
traders rig the auctions. Think of it as Drishti, but for crops.

Sarah and DEVIKA LAHIRI arrive on an Aether Quant scooter laden with sensor pods.



DEVIKA
We repurposed scooter lidar for crop height scans. Packaging line just built a radiation-hardened
MCU so this thing survives fertilizers.

The tablet flashes green; an upstream dam releases water proactively.

SARAH
Water board’s telemetry is now crosswired with your farm cooperative. Civic data meets agritech.
Same silicon, new fight.

Nagesh watches a digital map highlight nearby farms.

NAGESH
City folks always said chips were for cars. Looks like they just saved my harvest.

INT. INDIRA GANDHI INSTITUTE HOSPITAL - COMMAND NERVE HUB - NIGHT (3
minutes)

Rows of screens display ventilator loads, ambulance telemetry, and Drishti Brain vitals. DR. LEAH
FERNANDES (37), HealthTech Mission lead, briefs AMARA JAYARAM.

DR. LEAH
We merged INDRA’s civic feed with our hospital mesh. Now ambulance ETA auto-updates oxygen
dispatch. Packaging crew even spun a biocompatible ceramic case so the telemetry ASIC can be
sterilized.

AMARA
Healthcare nodes sync with urban flood models and agri pest alerts. Same wafer, different
peripherals. This is a national nervous system.

An alarm flashes: dengue outbreak risk. INDRA cross-flags mosquito breeding reports with humidity
data.

DR. LEAH
We get ahead of the epidemic instead of doing post-mortems on Excel sheets.

Amara exhales—a win.

INT. INDIAN INSTITUTE OF SEMICONDUCTOR SYSTEMS - CONSORTIUM HALL -
DAY (3 minutes)



Futuristic lecture theatre. Banners: “SEMICON INDIA UNIVERSITY ALLIANCE.” Delegates
from IIT Dharwad, IISc, NIT Surathkal, and VTU. PROFESSOR SHREYA SHANKAR (41)
moderates alongside Priya and VICE CHANCELLOR JAYANT HEGDE (58).

PROF. SHREYA
Government is funneling ₹3,000 crore into cleanroom upgrades and EUV simulators.[^3]
Curriculum goes beyond VLSI electives—full-stack wafer-to-policy.

PRIYA
Every university signs a three-year residency with our fab or partner OSATs. Students rotate through
CMP labs, packaging foundries, and INDRA ops centers. Stipends tied to tool uptime KPIs.

JAYANT
And we make Karnataka the graduate capital for semiconductors. No more losing talent to Arizona.

A holographic bulletin board shows 500 new fellowships.

PROF. SHREYA
We’re not just teaching circuits. We’re teaching sovereignty.

INT. KARNATAKA SEMICONDUCTORS - STRATEGY WAR ROOM - AFTERNOON (4
minutes)

Whiteboards replaced with AR tables labeled “NODE FUTURES WAR GAME.” Ravi, Priya,
Sarah, Amara, DR. ANKIT MEHTA, and **ANIL SHROFF (47)**—former Lam Research exec now
tooling advisor—simulate scenarios.

ANIL
Option A: keep 65nm, max out automotive, expand packaging. Option B: build a 40/28 nm scout line
using immersion double patterning. Option C: risk it all on leased EUV modules and pray Nikon loves
you.

ANKIT
Or Option Hybrid. We run 65nm like a machine learning playground—use AI OPC to beat TSMC,
then repurpose the fab for mixed-signal radar chips. Meanwhile we assemble a 28nm pilot with
refurbished ASML XT:1950s and high-NA simulation rigs.

Sarah flicks to a digital globe showing allied fabs.

SARAH
GlobalFoundries can’t serve every auto OEM forever. We corner the high-reliability 65/45 window,
package aggressively, then offer chiplet interposers that plug into any 28nm logic. It’s Lego all the
way down.



Ravi nods.

RAVI
INDRA was the wedge. Packaging is the scaffold. Node expansion is the monument. We do all three
or we watch other countries claim our narrative.

They lock the plan: Hybrid Option.

INT. PACKAGING TOOL CRATE - SHIPPING BAY - SUNSET (3 minutes)

A wooden crate labeled “ULTRAFAST DUV TRACK UPGRADE - HANDLE LIKE A HEART.”
Priya and Amara sit atop it, helmets off, for a rare breather. Machinery hums around them.

AMARA
Remember when we begged Nikon for a single stepper? Now we’re negotiating secondary markets for
full-track systems and whispering about 4nm optical pathfinder rigs.

PRIYA
We’re still duct-taping budgets. But the ecosystem exists now. Mysuru packages. Mandya runs agri
telemetry. Hospitals sync with flood models. This isn’t one fab anymore; it’s a federation.

They look out at forklifts loading crates labeled “BHARAT PACKAGING ALLIANCE” and
“HEALTH GRID PODS.”

AMARA
People called us the chip underdogs. Joke’s on them—we’re the socket everyone plugs into.

EXT. SKYDECK - GOLDEN HOUR (2-3 minutes)

Bengaluru’s skyline glows. Drones trace light trails spelling “65 → 28 → 4.” Ravi sets up a projector
showing INDRA’s mesh overlayed with packaging plants. Priya arrives, still in coveralls, grease streak
across her cheek.

PRIYA
You texted “emergency.” This better not be another metrology drill.

Ravi holds two silicon rings cut from the scrapped wafers they saved earlier.

RAVI
I ran projections on our ecosystem. Packaging clusters, university cohorts, agri pilots. They’re all
loops. Feedback loops. So I thought… maybe we should close one more loop.

He kneels and offers a ring etched with a microcircuit pattern.



RAVI (CONT'D)
Priya Sharma, will you co-author the rest of this roadmap with me? Marriage clause includes
unlimited tool-qualification leave.

Priya laughs, eyes wet.

PRIYA
Only if the prenup covers shared custody of the cleanroom.

She pulls out an identical ring.

PRIYA (CONT'D)
I beat you to it. I filed the partnership paperwork this afternoon. Consider this a merger of equals.

They slip rings on, kiss, as fireworks shaped like wafers burst overhead. Sarah, Maya, Anika, and the
team cheer from the balcony.

SARAH (V.O.)
INDRA started as a civic data mesh. It became a national standard. And someday, when they ask how
India leaped from 65nm to the bleeding edge, we’ll point to this night—where wafers, farmers,
students, and a pair of stubborn engineers decided to become an ecosystem.

FADE OUT.

[^1]: Public filings and analyst briefings pegged TSMC and GlobalFoundries mature-node yields
above 95% once lines stabilized; see TSMC 2010 Annual Report and GF’s 2018 automotive safety
disclosures for historical benchmarks. [^2]: India’s semiconductor incentive extension earmarked up
to 50% capital support for compound semiconductors, OSAT/ATMP, and ancillary supply chains
under the 2023 revision of the Design-Linked Incentive and Semiconductor PLI schemes (Ministry of
Electronics & IT). [^3]: The 2023 Union Budget and Semicon India reports allocated ₹3,000 crore
toward university cleanroom upgrades, chip design centers, and talent development under the India
Semiconductor Mission (MeitY briefing papers, Semicon India 2023 proceedings).



Chapter 14: A Brighter Future for
Tomorrow

ESTIMATED RUNTIME: 36-38 minutes
TOTAL SCENES: 9

Futurecasting Checklist

2036 time skip with ecosystem outcomes
Fab construction triggers thousands of jobs and return migration
65nm line at full tilt while humanoid robotics surge
Ravi Deshmukh drives a 6nm expansion and a 28nm Gujarat fab
Protagonists married with kids, juggling family and fabs
Indian tech talent pivots to ASICs, AI accelerators, and hard engineering
National incentives explode to $250B; states race to subsidize fabs
5,000+ employees anchor a mushrooming packaging and OSAT universe
Foreign capital pours into assembly, test, robotics, and motor ecosystems
Demographic dividend outpaces aging rivals

Scene Breakdown

1. Bengaluru Skyline Synchrony – 4 minutes
2. Civic Mesh Homefront – 3 minutes
3. Humanoid Robotics Runway – 4 minutes
4. Global Supply Chain Council – 5 minutes
5. Gujarat Groundbreaking – 4 minutes
6. Talent Repatriation Summit – 4 minutes
7. Fab Family Banter – 3 minutes
8. OSAT Mushroom Board – 5 minutes
9. Future Accelerators Countdown – 4 minutes



EXT. BENGALURU - SKYDECK OF KARNATAKA SEMICONDUCTORS HQ - DUSK (4
minutes)

Eleven years after groundbreaking, the skyline is latticed with drone highways and terracotta solar
spires. The 65nm fab hums at capacity, its exhaust stacks haloed in AI-rendered light trails showing
wafer flow.

RAVI DESHMUKH (42) steps onto the skydeck, silver-white at the temples. His smartwatch pings
with a yield report: “65nm LINE 101% UTILIZATION. HUMANOID ROBOTICS BACKLOG:
18 WEEKS.” Priya sneaks up and flicks the alert away.

PRIYA DESHMUKH (née SHARMA)
Your hair’s trending again. #FabFox is beating #Drishti on Swarm.

RAVI
I told them the white streaks are copper whiskers. Ravi 4.0 overclocked. Still running cool.

He smirks; Priya rolls her eyes, laughing. Below them, a Humanoid Robotics Expo glows—
hundreds of servo skeletons powered by INDRA-derived motor controllers.

PRIYA
Humanoid orders quadrupled once MotorCode signed. Every 65nm slot is spoken for till Deepavali.
We either clone the fab or finish the 6nm shell early.

RAVI
We finish both. Karnataka stays the heartbeat; Gujarat becomes the lung.

INT. INDIRA COMMUNITY GRID - SMART HOME HUB - MORNING (3 minutes)

A Bengaluru high-rise a skywalk away from the fab. ANIKA REDDY calibrates a tabletop
lithography simulator with her eight-year-old daughter, NEELA, while her husband **ARJUN
REDDY (46)**—photonic interconnect lead at the INDRA lab—packs lunch pods and metro passes.

NEELA
If we double-pattern, does it make the robot move faster?

ARJUN
Only if you and Rohan budget for more motors. Chip design is still marriage counseling between
physics and logistics.

The door chime sounds. MAYA KRISHNAN steps in from the corridor with her husband
**SAMEER KRISHNAN (38)**—a water-grid policy architect stationed at the civic hub—and their
son ROHAN (8) balancing a preschool robotics kit.



MAYA
Drop-off run in five. Preschool wants the AI pods logged before circle time.

ANIKA
Neela’s set. We can swing by the Mechatronics Meadow after my 10 AM yield scrub.

They ride the elevator together; the lobby preschool glows with augmented reality wafer maps. A wall-
size civic dashboard updates on cue: “BENGALURU RETURN MIGRANTS Q1 2036:
+128,000 HIGH-SKILLED, +340,000 SUPPORT SERVICES.”

SAMEER
Six hundred new families signed leases in this block alone. Being ten minutes from the cleanroom is
the new company car.

MAYA
Fab wages pull in the specialists; the schools and cafés follow. Semiconductors became the
neighborhood WhatsApp group.

INDRA pushes a notification across the lobby glass: “KARNATAKA SEMI CAMPUS
EMPLOYEES: 5,012. EXTENDED ECOSYSTEM: 19,400.”

INT. HYDERABAD - HUMANOID ROBOTICS HALL - NOON (4 minutes)

Stage lights beam over life-sized humanoid robots assembling turbine blades. SARAH CHEN
presents:

SARAH
INDRA-65’s motor controllers aren’t for scooters anymore. They choreograph humanoids, warehouse
cobots, agro exosuits. We run full throttle because India’s aging curve is flatter. We can out-supply,
out-service, and out-age everyone.

She gestures to a floor-to-ceiling dashboard:

Metric 2025 Baseline 2036 Snapshot

65nm Fab Utilization 54% (auto-heavy) 101% (robotics, civic, EV)

Annual Wafer Starts 180,000 420,000

Robotics & Motor IC Revenue $210M $2.4B

Jobs Linked to Robotics Nodes 8,000 67,000
SARAH (CONT'D)
Humanoids need serene torque. So we re-routed automotive DUV lines for motor drivers. Every robot
elbow is a job multiplier—from alloy casting to AI torque calibration.

An audience member asks about 6nm plans.



SARAH
Accelerators move to our 6nm wing. Think ASICs, spatial AI, neuromorphic chiplets. We’re building a
place where PhDs fight over mask slots and teenagers debug HDL between Carnatic concerts.

INT. NEW DELHI - NATIONAL SEMICONDUCTOR COUNCIL - AFTERNOON (5 minutes)

Holographic maps show India’s chip clusters blinking in layered colors. FINANCE SECRETARY
GOPAL SABHARWAL smiles as the budget slides update.

Year Central Incentives (USD) States Participating Notes

2024 $7B 3 Initial PLI + DLI tranches

2028 $52B 9 OSAT 2.0, equipment subsidies

2032 $140B 17 Talent accelerators, design credits

2036 $250B 23 Full-stack supply chain + climate fabs
GOPAL
Quarter-trillion dollars in incentives. Parliament called it reckless. Then global foundries lined up.

CHIEF MINISTER REVATHY IYER (TAMIL NADU)
States are in an arms race—to offer the best water grids, housing, vocational tracks. Karnataka proved
the template.

RAVI
We didn’t win with subsidies; we won by showing how subsidies become schools, metros, and chip
test labs. Now every CM wants the same selfie with a stepper.

Gopal cues a foreign investment chart: “OSAT/ATMP FDI 2036: $48B (Taiwan, Japan, EU
consortia).”

MEERA IYER
Foreign capital is co-locating with our packaging startups. They fund tools; we supply talent.
Mushrooming, not just in Mysuru—Nagpur, Coimbatore, Ranchi.

EXT. DHOLERA, GUJARAT - 28NM/6NM CAMPUS GROUNDBREAKING - SUNSET (4
minutes)

Excavators carve out two crescent-shaped fabs. Banners: “BHARAT NODE 28” and “INDRA-X
6NM ACCELERATOR FAB.” Priya tours the site with GUJARAT CHIEF SECRETARY
MEGHNA RANA.

PRIYA
We learned to bootstrap the first fab. This time we start with two: a 28nm automotive/power house



and a 6nm ASIC sprint line.

MEGHNA
How fast can you go?

PRIYA
Shell in 14 months. Tool install in 8. First wafers in 24. Breakneck is the new cruising speed.

Ravi joins, flipping a ceremonial switch. A holo appears showing ASIC accelerator startups signed
up for 6nm slots: Aadya AI, LatticeLassi, BharatQuant, AeroRaga.

RAVI
We’re not importing courage anymore. These kiddos dream in Verilog. They want AI accelerators,
crypto-resistant secure enclaves, space-grade microcontrollers. We give them a playground.

Fireworks blaze; drones spell “6nm → ASIC DREAMS.”

INT. BENGALURU INTERNATIONAL CONVENTION CENTRE - TALENT
REPATRIATION SUMMIT - DAY (4 minutes)

Panels feature alumni from Intel, Apple, ASML now back in India. AMARA JAYARAM moderates.

Metric 2025 2036

Indian Students Returning per Year 12,000 68,000

Fab-Grade Equipment Engineers 1,800 14,500

ASIC/AI Accelerator Startups 32 410

University Cleanrooms 7 36
AMARA
Remember when “Hard Things” meant quitting your PSU job? Now it means debugging EUV dose
compensation at 3 AM.

RETURNING ENGINEER (RAHUL, ex-TSMC)
My parents wanted me in California. Now they brag about my Dholera badge to the neighborhood.

AMARA
Demographics matter. The world’s aging out of robotics operators. Our youth bells just started
ringing.

INT. PRIYA & RAVI’S HOME - EVENING (3 minutes)



The Deshmukh living room contains equal parts toys and wafer maps. Their twins, AVYA and
KESHAV (6), build chiplet towers with magnetic blocks. On the wall: family photos in bunny suits.

AVYA
Appa, did you really build a robot the size of Ajji?

RAVI
Only after I added extra modules for grandparent hugs. Robotics demand is skyrocketing because
Dada still wants to win kabaddi leagues.

Priya checks a holo shopping list: “Humanoid elbow actuators, Gauri aunty’s filter coffee,
EUV babysitting rota.”

PRIYA
Everyone says we married for wafers. Joke’s on them—we married for reliable babysitting during tool
installs.

They clink steel tumblers.

PRIYA (CONT'D)
Here’s to Karnataka Semi, to Gujarat nodes, and to whoever finally figures out 3D-stacked filter coffee
pods.

INT. MYSURU - OSAT MUSHROOM BOARDROOM - NIGHT (5 minutes)

Board table shaped like a silicon wafer. Representatives from Tata Semicon, ChipNest OSAT,
Foxlink India, ASE Bengaluru, Amkor Mysuru join via holo. Priya chairs.

Stage What Happens 2036 Example Companies Capital Cost

Design Architecture & RTL
Karnataka Semi Design Lab,
SaankhyaWave, LatticeLassi

💸  Low

Wafer
Fabrication

65nm/28nm/6nm nodes
Karnataka Semi, Bharat Node 28,
INDRA-X, SCL Mohali Revamp

💸💸💸

Enormous

OSAT / Assembly
& Test

Chip slicing, bonding,
testing

Tata Semicon, ChipNest, Foxlink India,
ASE Bengaluru

💸  Medium

Integration
System build, robotics
assemblies

Dixon, Aether Mobility, BharatBots,
Foxconn India

💸  Medium

NEERAJ WADEKAR
Foreign partners bring the capex. We supply process leads. Every packaging plant seeds three satellite
vendors—mold compounds, test sockets, AI inspection rigs.

PRIYA
We already had a packaging mushroom. Now we have a forest. Keep the spores cross-pollinating—



Nagpur power modules, Ranchi photonics, Kochi RF packages.

Deal boards light up: $6.5B in new OSAT expansions signed, including a Japanese robotics motor
JV.

EXT. KARNATAKA SEMI CAMPUS - FUTURE ACCELERATORS PARK - DAWN (4
minutes)

Students, founders, and veteran engineers gather around an Accelerators Countdown Clock
projecting milestones:

Horizon Milestone Target Year

Near 6nm AI accelerator pilot lines online 2037

Mid Sub-10nm R&D hub with high-NA simulator 2040

Far Indigenous EUV light source consortium 2044
SARAH
This clock isn’t pressure—it’s permission. Permission to dream, fabricate, test, and fail forward here
at home.

ANIKA addresses the crowd.

ANIKA
We started with dashcams. Now ASIC dreamers are elbowing for mask slots. Remember the 2025 hit
list?

She taps the holo, revealing:

Type / Product 2025 Status 2036 Reality

Display Driver Chips
Planned (HCL-
Foxconn)

Mass production in Chennai + Bengal

Discrete Semiconductors Planned
9 fabs shipping power MOSFETs and GaN
modules

Multi-Chip Modules Shipped by Kaynes National standard; exported to ASEAN

Specialty/Space
Microprocessors

Prototyped
Flying ISRO missions; commercial satellite
constellations

Chip Assembly & Test Deploying 28 OSAT sites nationwide at 80%+ utilization

IP/SoC Design Active 600+ fabless houses, 40 unicorns

Tooling & Automation Scaling
Indigenous scanner subsystems, robotics, AI
metrology startups

ANIKA (CONT'D)
We checked every box. The list grew. So did we.



The crowd erupts. Drones draw the outline of India filled with microchip traces. Ravi lifts Avya onto
his shoulders.

RAVI
Tell your friends, kiddo. All it took was one fab—and a nation decided it was just the prologue.

FADE OUT.

POST-ROLL DATA HUD

Indicator 2036 Value

Direct Karnataka Semi Employees 5,012

Ecosystem Jobs (suppliers, startups, services) 48,700

Return Migrants Since 2028 1.6 million

Robotics & Motor Exports $18.9B

Annual Semiconductor Incentive Outlay $27B

States with Active Fab Projects 11

University Semiconductor Majors Enrolled 412,000
Fab Fox Log Entry: Ravi claims every new white hair is an R&D tax credit. Priya disagrees—says
it’s proof he still out-sprints wafer shuttles. Either way, the joke is trending.



Karnataka Semiconductors - Character
Roster

Core Leadership (Chapters 1-12)

Ravi Deshmukh - Founder & CEO

Age: 42
Background: Former Intel engineer with 15 years in Portland fabs
Personality: Visionary, analytical, quietly relentless
Arc: From pitching a 65nm strategy (Chapter 1) to stabilizing yield (Chapter 6),
greenlighting Project Drishti’s product leap (Chapters 7-8), leading its market blitz with
Mahindra and Tata (Chapter 9), championing transparent AI deployment as Drishti Brain
launches (Chapter 10), orchestrating the diaspora talent offensive plus INDRA’s smart-city
coalition (Chapters 11-12), and steering the hybrid node expansion, packaging war rooms,
and 6nm/28nm twin-fab roadmap that anchors Chapters 13-14
Key Traits: Technological sovereignty advocate, process-literate leader
Introduction: Chapter 1 - The Vision

Priya Sharma - Chief Supply Chain Officer

Age: 38
Background: Built global sourcing networks for Samsung Austin
Personality: Precise, diplomatic, steel-spined
Arc: Evolves from master planner (Chapters 1-3) to crisis responder balancing family
pressure and fab logistics (Chapter 6), locks down Indianized supply for Drishti (Chapters
7-8), scales manufacturing partnerships for national rollout (Chapter 9), weaves data
compliance into Drishti Brain’s AI deployment (Chapter 10), anchors the INDRA talent
surge while defending the ADAS mandate in Parliament backrooms (Chapters 11-12), and
co-leads the national packaging mission, Gujarat 28nm/6nm build-out, and Deshmukh
family juggle depicted across Chapters 13-14
Key Traits: Vendor whisperer, compliance tactician, crisis triage expert
Introduction: Chapter 1 - The Vision (phone call), fully featured in Chapter 2



Dr. Anika Reddy - Head of Process Engineering

Age: 45
Background: TSMC veteran, PhD in Materials Science
Personality: Methodical, exacting, mentor mindset
Arc: Oversees construction tolerances (Chapter 4), designs the yield DOE roadmap
(Chapter 6), retools process expertise to harden Drishti’s sensor pipeline (Chapter 8),
adapts factory calibration for OEM installs (Chapter 9), safeguards thermal envelopes for
AI inference loads (Chapter 10), leads the Chapter 13 “65nm night surgery” rescue
alongside Dr. Kavya Shanbagh, and by Chapter 14 balances high-rise family life while
remaining the fab’s process north star
Family: Married to photonic interconnect lead Arjun Reddy; parents to Neela, who shares
preschool robotics pods with the Krishnan family (Chapter 14)
Key Traits: Statistical rigor, calm under pressure, teacher
Introduction: Chapter 4 - The Construction Marathon

Dr. Ankit Mehta - Process Integration & APC Lead

Age: 35
Background: Former Apple overlay engineer specializing in metrology and APC
Personality: Intense, data-obsessed, sardonic
Arc: From skeptical recruit (Chapter 1) to architect of the first-wafer countermeasure
playbook (Chapter 5), telemetry architect for Drishti’s vision stack (Chapter 8), analytics
backbone for OEM dashboards (Chapter 9), and federated learning wrangler for Drishti
Brain (Chapter 10)
Key Traits: Pattern recognition, decision-on-data, relentless stamina
Introduction: Chapter 1 - The Vision (video call), on-site presence in Chapter 5

Dr. Maya Krishnan - Metallization & Yield Control Lead

Age: 34
Background: Intel CMP specialist with copper metallization expertise
Personality: Pragmatic, compassionate, technically ferocious
Arc: Negotiates tool capability (Chapter 3), fixes CMP and contamination crises (Chapter
5), anchors molybdenum mitigation (Chapter 6), designs Drishti’s ruggedized thermal
packaging (Chapter 8), protects yields during production ramp (Chapter 9), engineers
headroom for AI-driven thermal spikes (Chapter 10), and in Chapter 13 co-designs the AI-
driven line-edge rescue while Chapter 14 shows her sustaining fab pace from a Bengaluru
high-rise home base
Family: Married to civic water-grid strategist Sameer Krishnan; parents to Rohan, who
shares preschool robotics pods with Neela Reddy (Chapter 14)
Key Traits: Chemistry intuition, frontline leadership, mentor to technicians
Introduction: Chapter 1 - The Vision (video call), active from Chapter 3 onward



Vijay Patel - Chief Product Officer

Age: 40
Background: Former Qualcomm imaging prodigy specializing in automotive vision
systems
Personality: Kinetic, persuasive, unwilling to accept “import only” answers
Arc: Arrives as consultant-turned-believer (Chapter 7), champions Project Drishti’s
concept, orchestrates sensor strategy, UX, and market positioning through the first field
trials (Chapter 8), seals marquee OEM deals while building the public narrative (Chapter
9), and reframes Drishti Brain’s alerts with human-first language (Chapter 10)
Key Traits: Product evangelism, systems storyteller, high-risk negotiator
Introduction: Chapter 7 - The Breakthrough Moment

Sarah Chen - Chief of AI Systems

Age: 38
Background: Former Tesla Autopilot perception lead focused on driver monitoring and
edge inference
Personality: Direct, ethically stubborn, systems-level thinker
Arc: Recruited when Drishti Brain becomes inevitable; builds federated learning pipelines,
negotiates privacy guardrails with unions and insurers, launches the edge AI suite across
national fleets, architects the INDRA multimodal stack linking insurance, autonomy, and
national telematics data (Chapters 10-11), leads the smart-city expansion that fuses EV
telemetry, diaspora talent, and civic coalitions (Chapter 12), strategizes the Chapter 13
node-futures war game, and fronts the Chapter 14 robotics surge and accelerator clock
Key Traits: Perception modeling expert, privacy hawk, cultural translator between Silicon
Valley AI and Indian logistics
Introduction: Chapter 10 - The AI Revolution

Government & Policy Allies

Minister Krishnamurthy - Government Sponsor

Age: 55
Role: Ministry of Electronics & IT liaison, evaluates funding and policy fit
Notable Beats: Challenges 65nm economics (Chapter 1), backs the $995M equipment
financing (Chapter 3), clears political air cover for Drishti pilots (Chapter 7)

Joint Secretary Leela Ayyar - Road Safety Architect

Age: 43



Role: Drafted Rule 125-G and AIS-189 compliance path; orchestrates pilot procurement
and certification
Notable Beats: Frames the regulatory opportunity during the Delhi mandate briefing
(Chapter 7), monitors Drishti’s NH-48 field validation (Chapter 8), shepherds the national
mandate through Cabinet approval (Chapter 9), and oversees the AI oversight board during
Drishti Brain rollout (Chapter 10)

Meera Iyer - Export-Control Specialist

Background: Ministry of External Affairs compliance lead
Role: Designs export-license safeguards and mixed-origin segregation (Chapter 2), keeps
Drishti’s sensor sourcing compliant under U.S. controls (Chapter 8), codifies federated
learning privacy guardrails with the AI team (Chapter 10), retools the Policy Amp Room
charter into a National Semiconductor Sovereignty framework that braids packaging,
photonics, and tooling incentives in Chapter 13, and in Chapter 14 co-steers the National
Semiconductor Council’s FDI surge to keep foreign OSAT JVs aligned with Indian
guardrails

Jonathan Brooks - BIS Licensing Officer

Background: U.S. Bureau of Industry and Security
Role: Scrutinizes Nikon/TEL transactions and signs off after seeing segregation plans
(Chapter 2)

Sheila D’Souza - Insurance Consortium CEO

Background: Heads a national motor insurance collective
Role: Demands privacy guardrails before endorsing Drishti-driven premium cuts during
the Cabinet review (Chapter 9) and backs AI-linked premium reductions once driver
fatigue alerts prove effective (Chapter 10)

Riaz Khan - Transport Union Leader

Background: Represents long-haul driver unions across North India
Role: Negotiates driver protections and anti-surveillance clauses during the Rule 125-G
mandate deliberations (Chapter 9), then co-chairs the driver oversight board for Drishti
Brain deployments (Chapter 10)

Arjun Malhotra - Mobility Policy Consultant

Background: IIM Ahmedabad graduate advising NITI Aayog’s National Mobility Mission
Role: Quantifies tax burdens, drafts federal telematics incentives, and links Drishti
adoption to Swachh Bharat and autonomy readiness frameworks (Chapter 9)

Devika Lal - Hardware Corridor Steward



Background: Former AMD advanced packaging director now spearheading Andhra
Pradesh’s semiconductor accelerator
Role: Judges the India Hardtech Summit pitch, fast-tracking Sutradhar Labs’ indigenous
security stack and aligning state incentives with Karnataka Semiconductors’ chiplet
program (Chapter 11)

Neelakshi Das - Bengaluru Smart City CEO

Background: Urban planner turned civic technologist leading the Bengaluru Smart City
Special Purpose Vehicle
Role: Operates the INDRA command floor, syncing Drishti telemetry with water, transit,
and health dashboards while brokering state-level data-sharing bills (Chapter 12)

Nirmala Rao - Union Power Secretary

Background: Veteran grid modernisation bureaucrat overseeing India’s EV load
transition
Role: Joins the INDRA ministry roundtable to demand federated governance that respects
state data rights while unlocking national peak-load planning (Chapter 12)

Aanchal Deshpande - Transport Commissioner, Delhi NCR

Background: Former freight optimisation researcher now steering national logistics
policy
Role: Champions union-aligned driver benefits and ties ADAS mandate compliance to
pension incentives during the INDRA policy coalition summit (Chapter 12)

Lakshmi Menon - Coalition for Safe Mobility Director

Background: Ex-NASSCOM public affairs chief specialising in multi-stakeholder
lobbying
Role: Leads the war-room that neutralises the parliamentary push to repeal India’s ADAS
retrofit mandate, aligning unions, insurers, and climate NGOs behind INDRA’s expansion
(Chapter 12)

Investors & Capital Partners

Mr. Rahul Modi - Industrial Investor

Background: Renewable energy magnate
Role: Key signatory in the $995M equipment roundtable (Chapter 3)



Mrs. Farah Siddiqui - Diaspora Venture Capitalist

Background: Silicon Valley investor with India-focused fund
Role: Presses for spare-part resilience and signs the Phase I term sheet (Chapter 3)

Jai Sandhu - Sovereign Capital Partner

Background: Sequoia alum co-founding a Bharat-focused infrastructure fund
Role: Leads the ₹150 crore anchor commitment into the INDRA civic data trust while
demanding citizen oversight seats to protect transparency (Chapter 12)

OEM & Industry Partners

Anil Bhosale - Mahindra Fleet Solutions Head

Role: Commits Mahindra Blazo fleets to an 800-truck Drishti pilot that becomes the first
OEM deal (Chapter 9)

Reema Talwar - Tata Motors VP, Commercial Product

Role: Oversees Drishti integration on Tata Signa assembly lines and enforces production
rigor (Chapter 9)

SFO Technologies Partnership

Role: EMS partner scaling SMT lines to double Drishti output for national rollout (Chapter
9)

MotorCode Robotics Consortium

Role: Humanoid robotics client whose servo and motor-controller orders keep the 65nm
lines oversubscribed in the 2036 snapshot, locking multi-quarter backlogs and anchoring
Karnataka Semi’s robotics pivot (Chapter 14)

Equipment & Supplier Partners

Mr. Tanaka - Nikon Sales Executive

Role: Negotiates immersion scanner supply cadence and field engineer support (Chapters
2-3)



Ms. Hayashi - Nikon Risk Officer

Role: Enforces IP safeguards, approves dual-vendor lithography under strict segregation
(Chapter 3)

Engineer Takahiro - Tokyo Electron Process Specialist

Role: Customizes TEL Trias etch chambers for mixed-signal flexibility (Chapter 3)

Carla Jennings - Applied Materials VP of Customer Enablement

Role: Approves Reflexion LK CMP shipment after vetting Maya's process plan (Chapter 3)

Nikon FSE Takuya - Field Service Engineer

Role: Oversees Nikon NSR-S635E hook-up, enforces vibration tolerances during first
exposure (Chapter 5)

Kazuo Yamane - Sony Procurement Lead

Role: Controls STARVIS sensor allocation; grants conditional quarterly supply after seeing
the Drishti plan (Chapter 8)

Raaga Optics Consortium

Role: Hyderabad imaging startup partnering on dual-gain sensor IP in exchange for wafer
starts and mask support (Chapter 8)

Fab Operations Crew

Utility Engineer Meghana

Role: Runs UPW, bulk gas, and utilities; flags passivation gaps and copper excursions
(Chapters 4 & 6)

Contractor Rao

Role: Civil works lead managing slurry wall adjustments and rebar schedules (Chapter 4)

Rigging Supervisor Liu

Role: Coordinates lithography tool rigging, balances warranty vs. installation constraints
(Chapter 4)



Site Engineer Dev

Role: Construction engineer coping with night shifts and morale (Chapter 4)

Lineman Latha

Role: Electrical lead narrating the personal cost of leaving a software job for fab
construction (Chapter 4)

Junior Tech Ravi Kumar

Role: Cleanroom technician assisting during the first exposure and ongoing night audits
(Chapters 5 & 6)

Metrology Engineer Raj

Role: Operates KLA eBeam inspectors; identifies line-edge roughness issues (Chapter 5)

Test Engineer Shilpa

Role: Executes electrical probe tests, reports the inaugural 41% yield, validates Chapter 6
improvements (Chapter 5)

Lab Engineer Rukmini

Role: Hosur OTA & standards engineer stress-testing Dhruva modules under thermal and
connectivity shocks, safeguarding failover and rollback protocols for nationwide
deployments (Chapter 11)

Media & Explainer Cameos

Host Sarah

Role: Charismatic science vlogger delivering documentary interludes on wafer flow and
yield math (Chapters 5 & 6)

Chef Vikram

Role: Celebrity cameo explaining fab airflow and AHUs in "How a Fab Breathes" (Chapter
4)

Actress Rasika Dugal



Role: Breaks the fourth wall to dissect Drishti’s bill of materials in the “BOM Jenga”
explainer (Chapter 8)

Rahul Dravid

Role: Cricket legend delivering the “Fleet Math Crash Course” to explain ROI of ADAS
adoption (Chapter 9)

Comedian Vir Das

Role: Serves chai-side breakdown of edge AI latency and neural nets in the “Edge AI for
Busy People” explainer (Chapter 10)

Ankur Warikoo

Role: Delivers the “Brain Chip Math for Poets” explainer, translating chiplet economics for
a mainstream audience (Chapter 11)

Sanya Malhotra

Role: Fronts the “INDRA, Spelled Out” interlude, breaking down the acronym and civic
safeguards for everyday citizens (Chapter 12)

Personal Circles

Priya's Parents

Role: Represent cultural and familial expectations Priya balances against her career
(Chapter 6)

Sarah (Architect)

Role: Ravi's former partner who symbolizes the personal life he set aside to build the fab
(Chapter 6 mention)

Fleet & Field Pilots

Driver Mahesh



Role: NH-48 fleet driver stress-testing Drishti prototypes; provides real-world validation
and driver acceptance (Chapter 8)

Driver Kamlesh

Role: Tata assembly-line driver capturing Drishti factory installs and offering frontline
feedback during the OEM pilot (Chapter 9)

Driver Sushila

Role: Night-shift long-haul driver piloting Drishti Brain, endorsing AI safeguards to the
unions (Chapter 10), and mentoring younger drivers as the Dhruva edge mesh rolls out
(Chapter 11)

EV & Sensor Allies

Devika Lahiri - Aether Chief Sensor Architect

Role: Leads Aether’s sensor-laden scooter program, streaming MEMS, humidity, and
lidar-lite telemetry into INDRA to map street health and semiconductor reliability across
Indian metros (Chapter 12) and piloting crop-height and agri-mesh scans during the
Mandya field expansion (Chapter 13)

Future Characters (Act II & III Preview)

Broader Ecosystem

Manufacturing partners from Mahindra, Tata Motors, and future government liaisons
International collaborators, startup founders, and global competitors to be introduced in
Acts II & III

Hard Tech Returnees & Startup Founders (Chapters
11-12)

Amara Jayaram



Age: 29
Background: Stanford EE graduate, MIT AI Lab postdoc specializing in chiplet security;
Bay Area returnee
Personality: Precise, data-sovereignty evangelist, collaborative
Arc: Joins Karnataka Semiconductors to co-design Dhruva edge tiles and indigenous
control planes for Drishti Brain (Chapter 11), doubles as Priya’s Chapter 13 packaging war-
room confidante perched atop tool crates translating diaspora pipelines into hardware
expansions, and by Chapter 14 curates the talent repatriation summit spotlighting India’s
semiconductor brain gain

Pranav Singh

Age: 25
Background: IIT Delhi dropout turned founder of Sutradhar Labs, obsessed with RISC-V
and secure interposers
Personality: Meme-fueled, scrappy, relentless
Arc: Leads the security interposer pitch that wins National Semiconductor Mission
backing alongside Amara and Aanya (Chapter 11)

Aanya Shetty

Age: 26
Background: Former Texas Instruments analog packaging engineer from Bengaluru,
recently repatriated
Personality: Dry wit, pragmatic, thermal whisperer
Arc: Engineers the vapor-chamber thermal stack that keeps Dhruva tiles stable across
India’s climate extremes (Chapter 11)

Aarav Menon

Age: 23
Background: IIT Madras alum, chiplet topology tinkerer with a maker-loft lab in
Indiranagar
Personality: Experimental, caffeinated, fearless with soldering irons
Arc: Architect of the 40-watt Dhruva edge tile chain supplying Drishti Brain redundancy
without expensive imports (Chapter 11)

Ibrahim Khan

Age: 28
Background: Hyderabad-born firmware engineer, ex-Google TPU team member
returning from the Bay Area
Personality: Community-builder, systems pragmatist, playlist curator



Arc: Organizes the Langoor Edge Co-Op, linking Chennai, Coimbatore, and Hubballi micro
data boxes into a low-latency mesh for Drishti Brain (Chapter 11)

Neil Khosla

Age: 33
Background: Stanford-trained civic systems architect who built smart city twins at
Google’s urban lab
Personality: Policy-fluent, restless, allergic to bureaucracy for bureaucracy’s sake
Arc: Signs on to spearhead INDRA’s city-scale operating system after Ravi unveils
premium diaspora packages, bringing global smart city muscle back to Bengaluru (Chapter
12)

Ameena Yamamoto

Age: 31
Background: Japanese-Indian firmware security specialist, previously leading embedded
crews at Hitachi’s smart infrastructure division
Personality: Precision-obsessed, cross-cultural bridge builder, deadpan humor
Arc: Relocates with a Yokohama firmware pod to harden INDRA’s edge gateways, ensuring
civic telemetry stays tamper-proof across states (Chapter 12)

Farhan Bhat

Age: 32
Background: Founder of Suryanet Microgrids, ex-Schneider Electric thermal analyst
focused on solar telemetry
Personality: Soft-spoken, numbers-first, quietly evangelical about decentralised energy
Arc: Leverages the INDRA dealflow summit to align ward-level solar sensors with city
financing, positioning Suryanet as the default energy node in the civic data mesh (Chapter
12)

Anushka Roy

Age: 35
Background: Former McKinsey urban analytics principal turned founder of Civic Loom
Analytics
Personality: Strategist, storyteller, and coalition whisperer
Arc: Partners with Karnataka Semiconductors to layer citizen-facing insights on top of
INDRA feeds, translating raw telemetry into participatory dashboards for municipal
leaders (Chapter 12), then co-leads the Chapter 13 Mandya agri mesh rollout that turns
INDRA soil, price, and water data into real-time irrigation alerts for Farmer Nagesh’s
cooperative



Partner Entities & Programs (Chapters 11-12)

Sutradhar Labs

Role: Startup designing secure compute interposers and firmware checkpoints for Drishti
Brain’s indigenous control plane

Dhruva Edge Tile Collective

Role: Garage-born consortium (Aarav, Aanya, Amara, Pranav) crafting chiplet-based AI
accelerator tiles for fleet deployment

Langoor Edge Co-Op

Role: Edge computing cooperative weaving together micro data centers across southern
India to keep inference latency under 40 milliseconds

INDRA Civic Data Trust

Role: Public-private governance body stewarding access to the Integrated National Data &
Resilience Architecture APIs, balancing monetisation with citizen oversight (Chapter 12)

Coalition for Safe Mobility

Role: Multi-stakeholder lobby aligning transport unions, insurers, and climate advocates
to protect the national ADAS mandate and unlock Smart City disbursals (Chapter 12)

Aether Quant Sensor Grid

Role: Aether Energy’s sensor-rich EV fleet that supplies real-time street health metrics, air
quality signals, and semiconductor performance data to the INDRA mesh (Chapter 12)

Strategic Expansion Ensemble (Chapter 13)

Dr. Kavya Shanbagh - Computational Lithography Specialist

Age: 29
Background: Recruited from IMEC’s computational lithography lab to bolster Karnataka
Semi’s AI OPC toolkit
Personality: Fast-twitch, data-literate, fearless about remixing toolflows
Arc: Debuts during the Chapter 13 “65nm night surgery,” repurposes Drishti’s anomaly
network to neutralise overlay drift, and becomes the connective tissue between AI



surveillance and shop-floor yield control

Minister Ayesha Farooqi - Union Commerce & Industry Lead

Age: 50s
Background: Veteran parliamentarian steering India’s semiconductor incentives
Role: Fronts the National Advanced Packaging Mission launch in Chapter 13, folding PLI
2.0 support into a die-to-package sovereignty charter

Neeraj Wadekar - Founder, ChipNest OSAT

Age: 44
Background: Packaging entrepreneur blending advanced RDL, embedded bridge
modules, and Indian material supply chains
Arc: Co-hosts the Mysuru OSAT ribbon-cutting in Chapter 13, evangelises “Lego chiplets,”
locks thermal reliability tests to desert-grade specs, and by Chapter 14 steers the OSAT
mushroom board to land robotics motor JVs that spread packaging know-how from
Mysuru to Nagpur, Ranchi, and Kochi

Finance Secretary Gopal Sabharwal

Age: 50s
Background: Ministry of Finance technocrat balancing incentive outlays with policy
optics
Role: Chairs the Policy Amp Room in Chapter 13, tying ₹19,000 crore funding tranches to
a packaging-photonics-tooling triad and demanding cinematic testimony from Ravi, then
in Chapter 14 unveils the quarter-trillion incentive ledger that invites 23 states and global
OSAT investors into India’s semiconductor race

Dr. Leah Fernandes - HealthTech Mission Lead

Age: 37
Background: Systems doctor overseeing hospital telemetry integration
Arc: Synchronises INDRA’s civic mesh with national hospital grids in Chapter 13, enabling
dengue forecasting and sterilizable telemetry ASICs

Farmer Nagesh - Mandya Cooperative Voice

Age: 52
Background: Sugarcane farmer coordinating smart irrigation across the Mandya
collective
Role: Represents the agrarian beneficiaries of INDRA’s agri mesh in Chapter 13, validating
how chip-driven telemetry safeguards harvests and pricing

Professor Shreya Shankar - Semicon India University Alliance Convenor



Age: 41
Background: Semiconductor systems academic championing wafer-to-policy curricula
Arc: Moderates the Chapter 13 university conclave, channeling ₹3,000 crore in cleanroom
upgrades and embedding residencies with fabs and OSATs

Vice Chancellor Jayant Hegde - Indian Institute of Semiconductor Systems

Age: 58
Background: Veteran academic leader pushing Karnataka’s graduate semiconductor
pipeline
Role: Partners with Priya in Chapter 13 to lock multi-year residencies that keep top-tier
talent in-state

Anil Shroff - Tooling Advisor & Former Lam Research Executive

Age: 47
Background: DUV track veteran advising on refurbished immersion tool acquisitions
Arc: Anchors the Node Futures war game in Chapter 13, framing hybrid 65nm/28nm/EUV
decision trees for Karnataka Semi’s roadmap

Future Snapshot Families & Officials (Chapter 14)

Chief Minister Revathy Iyer - Tamil Nadu

Background: State leader competing for semiconductor clusters
Role: Joins the Chapter 14 National Semiconductor Council session, underscoring the
interstate race to offer water grids, housing, and vocational pipelines

Meghna Rana - Gujarat Chief Secretary

Background: Bureaucrat orchestrating Dholera’s dual-fab push
Arc: Co-pilots the Chapter 14 groundbreaking for Bharat Node 28 and INDRA-X 6nm,
committing to 24-month wafer-out timelines

Arjun Reddy - Photonic Interconnect Lead

Age: 46
Background: INDRA lab photonics program manager with a process-engineering
pedigree
Connection: Married to Dr. Anika Reddy; balances preschool drop-offs in Chapter 14
before diving into high-speed interconnect design reviews



Sameer Krishnan - Civic Water-Grid Strategist

Age: 38
Background: Policy architect aligning Bengaluru’s water telemetry with INDRA nodes
Connection: Married to Dr. Maya Krishnan; co-manages the Indira Community Grid
routine featured in Chapter 14

Avya & Keshav Deshmukh

Age: 6
Background: Ravi and Priya’s twins growing up amid wafer maps and chiplet towers
Role: Provide the Chapter 14 glimpse into the Deshmukh household juggle of family life
and expansion blueprints

Neela Reddy

Age: 8
Background: Anika and Arjun’s daughter with a penchant for tabletop lithography
simulators
Role: Shares the Indira Community Grid preschool robotics pod, symbolising the new
semiconductor neighborhood culture in Chapter 14

Rohan Krishnan

Age: 8
Background: Maya and Sameer’s son obsessed with robotics kits and civic dashboards
Role: Partners with Neela on preschool AI pods, bridging family life and the fab’s ongoing
tempo in Chapter 14


