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Each SKU below is a standalone handout. It answers nine questions in the same order: what the part is,
what it replaces, how big the market is, what share we need and whether that is realistic, what we earn
per unit, who buys it, the policy driver, why this process node, and where the FPGA prototype ends
and the chip begins.

HOW THE NUMBERS ARE WORKED OUT

For each SKU we estimate two things: how many units India could buy each year, and the price
range. Everything else is simple arithmetic on those two, at ₹95.4 per US dollar and a 60–75 %
gross margin, shown so it can be checked. The plan line for each SKU is its yearly revenue once its
approvals have landed; together the eleven lines make a ₹1,000 Cr plan. Volumes, prices and the
split are our own estimates; where a figure comes from published data, the SKU page says so.

What the numbers say about the portfolio
The table applies the same arithmetic to all eleven SKUs.

SKU
Addressable
units / yr

Price
range Addressable market

Plan line
(full rate)

FY31
(ramp)

Share
at mid

Share
at top
of both
bands Verdict

SKU-1
BLDC Motor Controller

25 M – 78 M $0.5 – 12 ₹337 Cr – ₹2,719 Cr ₹320 Cr ₹256 Cr 26 % 12 % PLAUSIBLE

SKU-2
Smart-Meter SoC

16 M – 45 M $0.8 – 10 ₹273 Cr – ₹1,794 Cr ₹250 Cr ₹175 Cr 29 % 14 % PLAUSIBLE

SKU-3
Hi-Rel PMIC

162 K – 560 K $8 – 1,500 ₹22 Cr – ₹358 Cr ₹40 Cr ₹12 Cr 29 % 11 % PLAUSIBLE

SKU-4
Lockstep MCU

3 M – 10 M $4 – 12 ₹114 Cr – ₹1,145 Cr ₹40 Cr ₹4 Cr 8 % 3 % CONSERVATIVE

SKU-5
Interface Transceiver

20 M – 60 M $0.4 – 1.5 ₹76 Cr – ₹859 Cr ₹45 Cr ₹14 Cr 12 % 5 % CONSERVATIVE

SKU-6
Voltage Supervisor

30 M – 80 M $0.2 – 50 ₹58 Cr – ₹658 Cr ₹40 Cr ₹16 Cr 14 % 6 % PLAUSIBLE

SKU-7
4D Radar RF

1 M – 5 M $8 – 25 ₹76 Cr – ₹1,192 Cr ₹35 Cr ₹4 Cr 7 % 3 % CONSERVATIVE

SKU-8
Display Driver

0.5 M – 2 M $3 – 12 ₹14 Cr – ₹229 Cr ₹20 Cr ₹8 Cr 22 % 9 % PLAUSIBLE

SKU-9
SDV Zonal Gateway

1 M – 4 M $6 – 20 ₹57 Cr – ₹763 Cr ₹60 Cr ₹6 Cr 19 % 8 % PLAUSIBLE

SKU-10
DG32-Max Secure
MCU

8 M – 25 M $3 – 8 ₹229 Cr – ₹1,908 Cr ₹110 Cr ₹110 Cr 13 % 6 % CONSERVATIVE

SKU-11
SOH-Aware BMS
Controller

3 M – 10 M $2 – 6 ₹57 Cr – ₹572 Cr ₹40 Cr ₹4 Cr 16 % 7 % PLAUSIBLE

How to read the table. “Share at mid” is the part of the market we need to win, using the middle of both
estimates. “Share at top” uses the high end of both. “Plan line” is each chip’s yearly revenue once its
approvals have landed; “FY31 (ramp)” is what the approval times give in FY31. We plan no single SKU
to win more than 30 % of its market — our own planning rule, not an industry benchmark; the verdicts
are our judgement.

Every SKU is within that limit. The largest asks are the smart-meter SoC and the hi-rel PMIC, at 29 %
each. Both sell to buyers who purchase only from approved suppliers — electricity-board tenders, the
defence approved-vendor list, railway approval and ISRO’s qualified parts. Once a part is approved, it
tends to stay in use for many years.

The large markets come from one chip serving many uses. The BLDC motor controller sells into EVs,
industrial drives, ceiling fans, home appliances, drones and robots — 25 to 78 million controllers a year
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in India. The smart-meter SoC covers household meters, transformer and industrial meters, rooftop
solar, EV chargers and building submeters. The PMIC covers military, railway and space power.

There is room to grow. At a 30 % share, the eleven SKUs could reach about ₹1,611 Cr a year, against a
plan of ₹1,000 Cr. The plan needs about 62 % of what these markets allow.

Timing. On the approval times in this book, FY31 revenue is about ₹610 Cr, and the eleven chips
approach the ₹1,000 Cr level by FY33 (₹950 Cr). ₹1,000 Cr in FY31 is the stretch target. At a 10 % share
in every market the eleven chips would earn about ₹540 Cr a year. Page 5 shows the ramp chip by chip.

Two SKUs carry most of the plan. The motor controller and the smart-meter SoC make up 57 % of the
₹1,000 Cr. The most unused room is in DG32-Max (SKU-10, ₹150 Cr), lockstep MCU (SKU-4, ₹109 Cr)
and radar chip (SKU-7, ₹107 Cr), which is where we would grow next.

DG32-Max and the BMS controller share one platform. The BMS controller reuses the DG32-Max
processor, bus, CAN-FD and security blocks, so the second chip builds directly on the first.
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Path to revenue
RTL is ready for ten of the eleven chips; only the BMS controller is still at specification. Six chips also
have their analog circuits designed and simulated — the motor controller, smart meter, PMIC,
transceiver, supervisor and display driver; their layout and silicon proof follow on the prototypes. The
radar front end is still to be designed. Nine chips go on the ChipFoundry December shuttle, deadline 26
December 2026 — SKU-1 to SKU-6 and SKU-8 to SKU-10, about ₹2.6 Cr of prototypes — so a design
that fails, fails in 2027. The table shows the planned path from first silicon to volume for each chip.

SKU 2026–27 2028 FY29–FY31

SKU-10 DG32-Max Dec 2026: Prototype on the
ChipFoundry December shuttle
(deadline 26 Dec)
2027: Silicon brought up on our
own prototype boards before
tranche 2 (May)

2028: Industrial and drone design
wins, first production orders

SKU-1 Motor
controller

Dec 2026: Prototype on the
December shuttle

2028: Industrial, drone and robot
design wins; EV qualification
starts

FY29–FY31: Industrial ramp from
FY29; EV from FY30; cost-down
chip for fans and appliances

SKU-2 Smart meter Dec 2026: Prototype on the
December shuttle

2028: BIS IS 16444 meter
certification with a meter maker

FY29–FY31: Utility tenders

SKU-3, 5, 6, 8 Dec 2026: Prototypes on the
December shuttle (SKU-3 tests its
low-voltage part)

2028: Military screening of
SKU-6 starts — the pathfinder for
every defence part

FY30–FY31: Defence, railway
and industrial approvals; SCL
production grades

SKU-9 Zonal gateway Dec 2026: Prototype on the
December shuttle

2029–2030: Automotive approval
FY31: First volume

SKU-4 Lockstep MCU Dec 2026: Prototype on the
December shuttle

2029–2030: Automotive approval
FY31: First volume

SKU-7 Radar 2027: Front end on an IHP
silicon-germanium run

2029–2030: Automotive approval
FY31: First volume

SKU-11 BMS
controller

2027: RTL on the DG32-Max
platform

2028: Prototype with an AFE
partner

FY30–FY31: Pack-maker design
wins

How long approval takes
Each market approves new chips differently. These are typical times from working silicon to first
volume order, based on industry practice; they are our planning estimates.

Market Approval Typical time

Industrial, consumer, drones customer qualification 6–12 months

Smart meters BIS IS 16444 + utility tender 12–18 months

Automotive AEC-Q100 + carmaker design-in 18–36 months

Defence MIL screening + approved-vendor listing 18–36 months

Railways RDSO approval 12–24 months

Space radiation testing + ISRO qualification 18–36 months

What this means for FY31. DG32-Max and the motor controller’s industrial, drone and robot markets
can earn revenue from FY29; the motor controller’s EV market follows automotive approval, from FY30.
Smart meters follow certification in 2028. Defence, railway, automotive and space approvals take 12–36
months after silicon, so their FY31 lines depend on first silicon in 2027 and on approvals landing on
time. That timing, not market size, is the main risk in the plan.
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What the funding buys
The mature-node chips are funded in two tranches. Tranche 1, ₹10 Cr, takes nine chips to tape-out.
Tranche 2, ₹40 Cr in May 2027, is raised after the silicon is working on our prototype boards, and
carries the chips to production. Our PCB engine generates a board in a day, so boards are ready about
15 days later and are built while the wafers are still in the fab: bring-up starts the week the silicon
arrives.

Tranche 1 milestones:
1. Nine chips taped out on the December 2026 shuttle by 26 December (every SKU except the radar and
the BMS controller).
2. Prototype boards built while the wafers are in the fab, and the silicon brought up on them before May
2027 — if a design fails, we learn it in weeks, not quarters.
Tranche 2 milestones:
1. A design partner signed for the motor controller and for the smart-meter SoC by Q4 2027.
2. The voltage supervisor entered into military screening by Q1 2028, opening the path for every defence
part.
3. Production masks and qualification under way for the lead chips; radar (IHP) and BMS controller
prototypes in 2027–28.

Team capacity. The team is kept lean until tranche 2 — ₹1.0 Cr to March 2027, then ₹1.5 Cr over the next
12 months — so that tranche 1 can hold ₹2.5 Cr for respins. It carries the nine December prototypes
through layout and bring-up; tranche 2 grows it for production, qualification and customer support.
Customer evidence: this book claims no purchase orders or letters of intent; signing design partners is a
tranche 2 milestone.

Proposed use of tranche 1 (₹10 Cr)
Use ₹ Cr What it delivers

Nine prototypes, December 2026 shuttle 2.6 SKU-1 to SKU-6 and SKU-8 to SKU-10 at about ₹0.29 Cr each ($15 K slot +
$15 K IP and other costs)

Bring-up and evaluation boards 0.1 Respins come from contingency

First approvals 1.0 Military screening of SKU-6; meter certification work with a partner

Respin reserve 2.5 About eight prototype re-runs at ₹0.29 Cr each, held inside tranche 1

Engineering team 2.5 ₹1.0 Cr to March 2027, ₹1.5 Cr for the following 12 months; tranche 2 grows
the team

Design tools and lab 1.0 EDA licences, test equipment

Contingency 0.3 General contingency

Total 10.0 Production masks for the lead chips come from tranche 2 (and the DLI
scheme, if approved)

Financing path
Round When Funds Gated by

Tranche 1, ₹10 Cr 2026–27 Nine December prototypes, first approvals, team Raise

DLI reimbursement, up to 50 % of
design cost

2027–28 Part of production masks for the lead chips Scheme approval

Tranche 2, ₹40 Cr May 2027 Production masks and qualification for the lead chips;
radar and BMS prototypes; respins; team growth

Silicon working on
prototype boards

Track B round, ₹50 Cr after
mature-node
revenue

D100 drone chip at 28 nm Revenue

The DLI scheme was announced for 2021–26; its extension and DeepGrid’s application are still to be
confirmed, so the plan does not depend on it; tranche 2 covers the gap if it is not available. Development
cost excludes engineering salaries, which sit in the team line, and assumes no respin; each analog respin
adds about ₹0.29 Cr, one more prototype run.
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Government support. Under MeitY’s Design Linked Incentive scheme, up to 50 % of eligible design
cost is reimbursed (capped at ₹15 Cr per application), and 4–6 % of net sales is paid for five years after
deployment (capped at ₹30 Cr).

Development cost per chip
Each chip needs a prototype run — about ₹29 lakh per chip: a $15,000 shuttle slot plus about $15,000 for
IP and other costs — then a production mask set and qualification for its markets. The prototype cost is
our figure; the ChipFoundry shuttle and licensed blocks are quoted ($23–50 K for DG32-Max); mask
and qualification costs are our planning estimates.

SKU Development cost SKU Development cost

SKU-1 BLDC Motor Controller ₹5.2–11.1 Cr SKU-7 4D Radar RF ₹6.4–12.8 Cr

SKU-2 Smart-Meter SoC ₹2.2–4.6 Cr SKU-8 Display Driver ₹2.4–5.3 Cr

SKU-3 Hi-Rel PMIC ₹5–11.1 Cr SKU-9 SDV Zonal Gateway ₹3.8–8.8 Cr

SKU-4 Lockstep MCU ₹3.4–7.8 Cr SKU-10 DG32-Max Secure MCU ₹2.1–4.3 Cr

SKU-5 Interface Transceiver ₹3.9–9.3 Cr SKU-11 SOH-Aware BMS Controller ₹3.4–7.8 Cr

SKU-6 Voltage Supervisor ₹3.9–8.3 Cr All eleven ₹41.7–91.2 Cr

Cost item Estimate per chip Applies to

Prototype run ₹0.29 Cr every chip; a second for the SKU-1 cost-down chip

Licensed IP blocks ₹0.1–0.5 Cr most chips; ₹0.5–1.5 Cr for SKU-9 (Ethernet, security)

Production mask set, 130/180 nm ₹1.5–3 Cr every chip; a second set for SKU-3 and SKU-6 (SCL)
and the SKU-1 cost-down chip

Industrial qualification ₹0.2–0.5 Cr SKU-2, 10

AEC-Q100 + ISO 26262 process ₹1.5–4 Cr SKU-1 (EV), 4, 5 (cars), 7, 9, 11

MIL screening ₹0.5–1.5 Cr SKU-3, 5, 6, 8

RDSO / EN 50155 ₹0.3–0.8 Cr SKU-3

Radiation testing (TID/SEE) ₹0.8–2 Cr SKU-3

BIS meter certification ₹0.1–0.3 Cr SKU-2

SiGe mm-wave tape-outs and test ₹3–5 Cr SKU-7

Capital to FY31. Beyond development cost, the plan needs working capital for wafers and stock —
roughly ₹40–60 Cr by FY31, about three months of the cost of goods at FY31 revenue — plus the team,
sales and support. Tranche 2 covers development and qualification through FY28; from FY29 gross
profit carries most of it, as the table shows.

₹ Cr FY27 FY28 FY29 FY30 FY31

Development 4–9 13–27 10–23 8–18 6–14

Working capital (cumulative) — — 4–7 18–30 38–61

Equity raised 10 40 — — —

Gross profit from sales — — 42–52 177–222 365–456

Need covers development (spread over the years each chip is built) and working capital at about three
months of the cost of goods; it excludes team, sales and support costs. Gross profit is at a 60–75 %
margin on the ramp. Tranche 1 holds a ₹2.5 Cr respin reserve, about eight prototype re-runs at ₹0.29 Cr
each.

Across all eleven chips the development cost is ₹42–91 Cr, which is why the chips are funded in stages:
tranche 1 covers the prototypes, tranche 2 the production masks and qualification, the incentive scheme
up to half of design cost if approved, and early revenue the rest.

Unit cost at volume
Estimated cost to make each chip, assuming a 200 mm wafer at $1,500–2,500 and typical yields. These
are assumptions until we have a volume quote.

Chip Die Package Cost to make Price Gross margin
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Voltage supervisor ~1 mm² SOT-23 $0.09–0.17 $0.2–0.8 66–82 % at $0.50

Interface transceiver ~2 mm² SOIC-8 $0.17–0.30 $0.4–1.5 68–82 % at $0.95

Motor controller, fan cut ~3 mm² QFN-24 $0.27–0.47 $0.5–1.5 53–73 % at $1.00

DG32-Max ~15 mm² QFN-64 $1.3–2.3 $3–8 58–76 % at $5.50

Fans run below the 60 % margin target at the low end, which is why they follow the higher-margin
markets. Production: 130 nm chips at SkyWater (US), 180 nm chips at SCL Mohali, and the radar front
end at IHP (Germany). SkyWater’s automotive (AEC-Q100) readiness is still to be confirmed;
automotive chips move to a qualified foundry if needed. Competition: Chinese suppliers price metering
and motor-control chips aggressively, so we start where approved-vendor lists and country-of-origin
rules favour local supply.

Revenue ramp
Each chip’s revenue starts after its first silicon, its approval time from the table above, and the
customer’s own design-in time. Automotive chips start last. The table shows the result, chip by chip,
grouped.

₹ Cr FY29 FY30 FY31 FY32 FY33

DG32-Max, motor controller ₹70 ₹210 ₹366 ₹430 ₹430

Smart meter, transceiver, display — ₹82 ₹196 ₹302 ₹315

Supervisor, PMIC (defence first) — ₹4 ₹28 ₹60 ₹80

Automotive: SKU-4, 7, 9, 11 — — ₹18 ₹52 ₹122

Total ₹70 ₹296 ₹608 ₹844 ₹948

Plan and stretch. On these approval times FY31 revenue is about ₹610 Cr, rising to ₹950 Cr in FY33 as
the automotive chips ramp. The ₹1,000 Cr line split is the level the eleven chips reach once every
approval has landed; reaching it in FY31 is the stretch target.

Lower cases. If only the four lead chips (DG32-Max, motor controller, smart meter, supervisor) ship, at
60 % of their lines, FY31 revenue is about ₹430 Cr. At a 10 % share in every market instead of the
planned shares, the eleven chips would earn about ₹540 Cr a year once approved.

Where the numbers come from
Smart meters: Ministry of Power, July 2026 — 20.33 crore meters sanctioned under RDSS, 5.73 crore
installed by June 2026, deadline extended to March 2028. Ceiling fans: 44 million made in India in 2025
(IMARC). Air conditioners: 12–15 million a year, over 75 % inverter (ICRA). Kavach: fitted on 6,290
locomotives, with 7,190 more and 1,200 EMU/MEMU trains in progress (July 2026). EVs: 24.5 lakh
registered in FY26 (Vahan). Incentives: MeitY DLI scheme. Shuttle cost: ChipFoundry quote, October
2026. All other unit and price ranges are our estimates.
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SKU‐1 ∙ BLDCMotor Controller

ARCHITECTURE DIAGRAM BLDC Controller

HOST · CONTROL PLANE MIXED SIGNAL POWER PATH

FIELD-ORIENTED CONTROL DATAPATH SENSOR + FEEDBACK

Speed (rpm) · Torque · Halt · Brake · Ramp up / down

I2C slave

UART x4

SPI

CAN-FD x2

JTAG

1 MHz / 3 Mbps / 50 MHz / 5 Mbps

DGridRiscV
custom 32-bit RISC-V

timers WDT + CCU

SRAM
32 KB

up to 256 KB

ReRAM

16-bit ADC
phase / bus / temp

DAC x4
reference out

TEMP SENSE
on-die

-40 .. +125 C

CSA x3
current-sense amp

iR iY iB

5 V - 120 V rail

B-B CONVERTER
buck-boost

PWM-pin driven

PWM x7
up to 200 kHz

6 bridge + 1 aux

PRE-DRIVERS R / Y / B
3 half-bridges

clock gating per phase

PROTECTION
thermal · overcurrent · overvoltage

fault -> gate shutdown, latched

STAR / DELTA
winding configuration

runtime selectable

PID TUNER
hardware-integrated

<1 us tuning latency

RECT -> POLAR
cordic

magnitude + angle

D,Q -> 3-PHASE
inverse Park + Clarke

rotor-frame to stator

SINE / TRAPEZOID
lookup tables

sinusoidal or 6-step

commutation datapath: torque command in, phase drive out

HALL / QUAD / ENC
sensor interfaces

sensored or sensorless

ANGLE (omega)
rotor position + speed

iR iY iB REBUILD

transfer fn (p/c)

INSTANT CURRENT

amplify + digitise

current + angle feedback closes the PID loop

COMMUTATION · Hall sectors to phase drive

Hall A

Hall B

Hall C

sector

PWM R

iR

60 deg commutation

PID update <1 us

CHARACTERISTIC ( i l lustrat ive  shapes;  targets  f rom the product  br ief )

torque vs speed

N
·m

0 -> rated rpm

efficiency
target

%

10 -> 100% load

95% PID settling
target

i_
q

0 -> 200 us

<1 us tune ReRAM endurance
target

cy
cl

es

10k -> 1 M writes

1 M+

PROTOTYPE Artix-7 FPGA · 81.25 MHz · validation only -> PRODUCT

DeepGrid Semi Pvt Ltd ⋅ CIN U62099TS2024PTC183631 ⋅ T‐Hub Phase 2, Hyderabad

SKU Blueprint

130 nm ∙ 100 MHz ∙ RTL + analog schematics ready ∙ MPW cycle 1 ∙ plan line ₹320 Cr

130 nm ASIC ∙ SkyWater SKY130 open PDK ∙ 100 MHz

SKU 1 · targets AEC-Q100, UL94, ISO 26262 ASIL-B/C · 130 nm CMOS

1 kbit

+ ext. flash

100 MHz ∙ no licence fee

AXI BUS ∙ memory­mapped register file ∙ 100 MHz

Figure 1. BLDC Motor Controller — 130 nm CMOS.

7

MARKET ·  VOLUME ·  INDIA ·  6  MARKETS

2-6 M · $4-8
e-2W/3W traction

3-9 M · $3-7
pumps, industrial drives

5-20 M · $0.5-1.5
BLDC ceiling fans

15-40 M · $1-3
inverter AC, fridge, washer

0.2-2 M · $2-6
drones, 4-8 per airframe

0.1-1 M · $4-12
robot actuator joints

TOTAL  25-78 M controllers/yr  ·  Rs 337-2,719 Cr India addressable  ·  FY31 line needs 26 % at mid

EV traction, e-pumps and thermal management Ceiling fans, appliance compressors and fans (cost-down cut)

Drones — high-RPM efficiency and fast boot Robotics — precision torque in every actuator joint

volumes: internal estimate
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SKU-1 · BLDC Motor Controller the nine questions

What it is
A single chip that runs a brushless motor: a DGridRiscV processor, a hardware speed and torque
control loop that reacts in under a microsecond, seven PWM outputs, and control of the motor’s supply
from 5 V to 120 V (with external power switches above 20 V). Secrets are stored on-chip and firmware
in external flash. A full version serves traction, drives, drones and robots; a smaller, cheaper version
serves fans and appliances.

What it replaces
DRV83xx-class gate driver plus an external MCU — a two-chip set collapsed onto one die, with runtime
star/delta selection. In fans and appliances it displaces the imported motor-control MCU that every
BLDC board carries. Main competitors: TI, Infineon and ST, and low-cost Chinese motor-control chips.

What the market is worth
Every brushless motor needs a controller, and India is moving whole product groups to brushless
motors: ceiling fans under the BEE star rating, inverter air conditioners, refrigerators and washing
machines, and the motors in every drone and robot joint. We count six markets.

Market Controllers / yr Price range Addressable market At mid

EV traction 2 M – 6 M $4 – 8 ₹76 Cr – ₹458 Cr ₹229 Cr

Industrial drives 3 M – 9 M $3 – 7 ₹86 Cr – ₹601 Cr ₹286 Cr

Ceiling fans 5 M – 20 M $0.5 – 1.5 ₹24 Cr – ₹286 Cr ₹119 Cr

Home appliances 15 M – 40 M $1 – 3 ₹143 Cr – ₹1,145 Cr ₹525 Cr

Drones 0.2 M – 2 M $2 – 6 ₹3.8 Cr – ₹114 Cr ₹42 Cr

Robotics 0.1 M – 1 M $4 – 12 ₹3.8 Cr – ₹114 Cr ₹42 Cr

All six 25 M – 78 M ₹337 Cr – ₹2,719 Cr ₹1,243 Cr

Together that is ₹337 Cr – ₹2,719 Cr a year, on 25–78 million controllers. Fans and appliances bring the
volume at a low price; drones and robots are small today but growing fastest. All figures are our
estimates.

What share we need, and whether that is realistic
The plan line for this SKU — its yearly revenue once its approvals have landed — is ₹320 Cr. At the
middle of the estimates the markets are worth ₹1,243 Cr a year, so we need 26 % of the market.

 PLAUSIBLE  — a realistic target for a qualified supplier, and the plan does not depend on any one market.

At the high end of the estimates we would need only 12 %.

At a 30 % share, the most we plan any SKU to win, this part could reach ₹373 Cr a year — ₹53 Cr more
than the plan.

What it earns

Unit economics EV traction Industrial drives Ceiling fans Home appliances Drones Robotics

Price, middle of range $6.00 $5.00 $1.00 $2.00 $4.00 $8.00

Gross profit per unit $3.60 – 4.50 $3.00 – 3.75 $0.60 – 0.75 $1.20 – 1.50 $2.40 – 3.00 $4.80 – 6.00

Units to pay back development121 K – 323 K 145 K – 388 K 727 K – 1,939 K 363 K – 970 K 182 K – 485 K 91 K – 242 K

Gross margin target 60–75 %. Development cost for this chip, including masks and qualification: ₹5.2–11.1 Cr.
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At plan volume the development cost (excluding engineering salaries) is recovered within the first year
of sales in every market. Fans and appliances need the most units to pay back — up to 1,939 K —
because their price is lowest, and they need the cost-down version of the chip. The larger risk is how
quickly the appliance and EV design wins arrive.

Who buys it
Captive: every ASWA actuator joint and every D100 module. Commercial: wherever a brushless motor
turns — EV and industrial drives, BLDC ceiling fans, inverter appliances, drones and robot actuators,
25–78 M controllers a year in India. Target buyers include EV makers (Ather, TVS, Bajaj), fan makers
(Atomberg, Crompton, Havells) and drone makers (ideaForge) (no engagement claimed).

Policy and demand
The defence procurement list (PIL-5) names a BLDC motor with encoder for the ATGM programme.
BEE star rating is moving ceiling fans to BLDC, and inverter compressors are already the norm in new
air conditioners. Drone and robotics programmes add country-of-origin rules on top.

Why this node
Up to about 20 V the gate drive, regulator and processor share one die; higher motor rails, up to 120 V,
use external power switches the chip drives. An advanced node would push even the gate drive back
onto the board. The fan-and-appliance cut drops the buck-boost and most of the memory to reach its
price.

Status
RTL ready, and the analog gate-drive and sensing circuits are designed and simulated (schematic and
SPICE). FPGA prototype on Artix-7 at 81.25 MHz is validation only. Product is a 130 nm chip at 100
MHz, the speed DG32-Max is built for on SKY130. Secrets are kept in on-chip ReRAM and firmware in
external flash. First MPW: cycle 1. The cost-down cut for fans and appliances is a second tape-out on the
same RTL.
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SKU‐2 ∙ Smart‐Meter SoC

ARCHITECTURE DIAGRAM Smart Meter SKU 2 · Class 0.5S metrology

METROLOGY COMPUTE + SECURITY ALWAYS-ON

PERIPHERALS

DG-AFE6
6-ch 24-bit delta-sigma

DECIM
sinc3 · OSR 256

24b

METRO
P Q S · THD-15

24b

V/I sense · 6 channels

DGridRiscV
RV32IM_Zicsr

DMA
4-ch

DG-SE
AES-256 · SHA-256

PMU + RTC
32.768 kHz XTAL

brownout 2.0 V · <2 uW

24b

24 -> 32

32b 32b 32b 32b 32b 32b

RTC
tamper log

32b

TIMER
capture/compare

32b

LCD
4x40 seg

32b

UART
DLMS/COSEM

32b

TAMPER
case · magnet

32b
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relay + LED

32b

analog digital / memory compute security movement interconnect

CHARACTERISTIC ( i l lustrat ive)

accuracy vs load
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%

0.05 -> 10 I_b
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target

%

harmonic 3 -> 15

always-on power

target

uW

run -> RTC-only

<2 uW

PROTOTYPE Artix-7 FPGA · 81.25 MHz · validation only -> PRODUCT

Figure 2. Smart‐Meter SoC — 130 nm CMOS.
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SKU Blueprint

130 nm ∙ 100 MHz ∙ RTL + analog schematics ready ∙ MPW cycle 1 ∙ plan line ₹250 Cr

130 nm ASIC ∙ SkyWater SKY130 open PDK ∙ 100 MHz

AHB­Lite MULTILAYER ∙ 32­bit ∙ 4 masters / 9 slaves ∙ 100 MHz
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MARKET ·  VOLUME ·  INDIA ·  5  MARKETS

8-14 M · $2-5
household smart meters

1-4 M · $4-10
transformer, feeder, C&I

2-6 M · $2-5
rooftop-solar net meters

0.2-1 M · $3-8
EV charger metering

5-20 M · $0.8-2
submeters, smart plugs

TOTAL  16-45 M parts/yr  ·  Rs 273-1,794 Cr India addressable  ·  FY31 line needs 29 % at mid

USE CASES

Single- and three-phase prepaid meters for DISCOMs Transformer, feeder and C&I energy accounting

Rooftop-solar net metering and inverter energy measurement EV charger billing and building submetering

Tamper detection is a hard requirement — a silicon differentiator Same die, five billing points

volumes: internal estimate
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SKU-2 · Smart-Meter SoC the nine questions

What it is
A single chip for an electricity meter: a six-channel, high-precision converter that measures voltage and
current, logic that computes energy and power quality, encryption to protect billing data, and a clock
domain that runs on under 2 µW during power cuts. One chip for every point where energy is billed or
measured.

What it replaces
ADE9153 / V9203-class metering AFE plus a separate meter MCU — one chip instead of two. Main
competitors: Renesas, ST, Analog Devices and Chinese metering chips such as Vango.

What the market is worth
The same metering chip sits wherever electricity is billed or measured: in household meters, on
distribution transformers and feeders, in commercial and industrial meters, in rooftop-solar net meters,
inside EV chargers, and in building submeters and smart plugs. We count five markets.

Market Units / yr Price range Addressable market At mid

Household 8 M – 14 M $2 – 5 ₹153 Cr – ₹668 Cr ₹367 Cr

DT, feeder, C&I 1 M – 4 M $4 – 10 ₹38 Cr – ₹382 Cr ₹167 Cr

Rooftop solar 2 M – 6 M $2 – 5 ₹38 Cr – ₹286 Cr ₹134 Cr

EV chargers 0.2 M – 1 M $3 – 8 ₹5.7 Cr – ₹76 Cr ₹31 Cr

Submetering 5 M – 20 M $0.8 – 2 ₹38 Cr – ₹382 Cr ₹167 Cr

All five 16 M – 45 M ₹273 Cr – ₹1,794 Cr ₹866 Cr

Together that is ₹273 Cr – ₹1,794 Cr a year, on 16–45 million parts. The RDSS deadline is March 2028,
but 14.6 crore of the 20.33 crore sanctioned meters were still to be installed in June 2026; at the 2025–26
pace of about 1.1 crore a year, installation runs well past 2028. After the rollout, demand comes from
replacing meters, new connections and rooftop solar. Household meters are the core. Transformer and
industrial meters carry a higher price, and rooftop solar and submetering add volume. All figures are
our estimates.

What share we need, and whether that is realistic
The plan line for this SKU — its yearly revenue once its approvals have landed — is ₹250 Cr. At the
middle of the estimates the markets are worth ₹866 Cr a year, so we need 29 % of the market.

 PLAUSIBLE  — electricity boards buy only BIS-certified meters through approved tenders, and tamper
detection is a tender requirement. Once a metering chip is approved, it tends to stay in use for many
years.

Downside case. Without household meters, the other four markets are worth ₹499 Cr a year at mid, and
the line would need 50 %. The plan depends on household meter demand continuing after RDSS.
Signing a meter-maker design partner is a tranche 2 milestone.

At the high end of the estimates we would need only 14 %.

At a 30 % share, the most we plan any SKU to win, this part could reach ₹260 Cr a year — ₹9.9 Cr more
than the plan.
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What it earns

Unit economics Household DT, feeder, C&I Rooftop solar EV chargers Submetering

Price, middle of range $3.50 $7.00 $3.50 $5.50 $1.40

Gross profit per unit $2.10 – 2.62 $4.20 – 5.25 $2.10 – 2.62 $3.30 – 4.12 $0.84 – 1.05

Units to pay back development88 K – 230 K 44 K – 115 K 88 K – 230 K 56 K – 146 K 220 K – 574 K

Gross margin target 60–75 %. Development cost for this chip, including masks and qualification: ₹2.2–4.6 Cr.

At plan volume the development cost is recovered within the first year of sales. The larger risk is time:
BIS certification and the utility tender cycle.

Who buys it
Household meters 8–14 M/yr at $2–5; transformer, feeder and C&I 1–4 M at $4–10; rooftop solar 2–6 M;
EV chargers 0.2–1 M; submetering 5–20 M at $0.8–2 — 16–45 M a year in India. Target buyers include
meter makers Genus Power, HPL Electric, Secure Meters and Landis+Gyr India (no engagement
claimed).

Policy and demand
Tamper detection is a tender requirement, not a feature — which makes it a silicon differentiator. RDSS
funds the national prepaid smart-meter rollout; PM Surya Ghar targets one crore rooftop-solar homes,
each needing a net meter; every public EV charger bills by energy.

Why this node
A 24-bit ΔΣ needs precision poly resistors, MiM caps and real device matching. 130 nm has all three;
fine nodes trade them away.

Status
RTL ready and FPGA-validated, and the analog front end (the six-channel converter) is designed and
simulated (schematic and SPICE); 130 nm chip at 100 MHz. Firmware sits in ROM, error-corrected
SRAM and encrypted external flash, with an SCL eNVM variant for sealed meters. Cycle-1 MPW
alongside SKU-1.
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SKU‐3 ∙ Hi‐Rel PMIC

ARCHITECTURE DIAGRAM Power Management
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LDO
3V3 · 2.0 A

PMOS pass · 60 dB PSRR
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CHARACTERISTIC ( i l lustrat ive)
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Figure 3. Hi‐Rel PMIC — sky130 20 V devices → SCL 180 nm.
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SKU Blueprint

130 nm first, 180 nm production ∙ power ∙ RTL + analog schematics ready ∙ plan line ₹40 Cr

PROTOTYPEsky130 test chip ∙ validation only First silicon on sky130 (130 nm, 20 V devices), production on SCL 180 nm

SKU 3 · 28 V avionics rail tree · sky130 first, SCL 180 nm production

poly resistors + MiM caps: 180 nm is a good analog node
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MARKET ·  VOLUME ·  INDIA ·  3  MARKETS
internal estimate · total ₹22-358 Cr

Military  10-50 K/yr  ·  $50-200
avionics + vetronics LRUs · MIL-883 screened

Railways  150-500 K/yr  ·  $8-25
Kavach · interlocking · loco + coach · metro

Space  2-10 K/yr  ·  $300-1,500
ISRO + NewSpace satellites, launchers · rad-tolerant
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SKU-3 · Hi-Rel PMIC the nine questions

What it is
A power-management chip for harsh environments: it takes a 28 V supply that meets aircraft and
military noise standards, steps it down, and produces four sequenced supply rails with current limits.
Its control logic is hardened against radiation upsets. One chip, made in three screened grades: military,
railway and space.

What it replaces
TI and ADI QML power sockets in avionics and vetronics LRUs; imported EN 50155-grade power parts
in Indian rolling stock and signalling; imported radiation-tolerant PMICs on Indian satellites and
launchers. Main competitors: TI, Analog Devices and Renesas (Intersil) radiation-tolerant parts.

What the market is worth
One chip, made in three screened grades, serves three markets: military (avionics and vetronics LRUs,
screened to MIL-883), railways (about 1,900 locomotives and 6,300 coaches built a year, Kavach fitted
on 6,290 locomotives with 7,190 more in progress, and 1,009 stations, and metro signalling, with tens of
power rails each) and space (ISRO and NewSpace satellites and launch vehicles, about 20–50 a year
with 100–200 power parts each, radiation-tolerant).

Market Units / yr Price range Addressable market At mid

Military 10 K – 50 K $50 – 200 ₹4.8 Cr – ₹95 Cr ₹36 Cr

Railways 150 K – 500 K $8 – 25 ₹11 Cr – ₹119 Cr ₹51 Cr

Space 2 K – 10 K $300 – 1,500 ₹5.7 Cr – ₹143 Cr ₹52 Cr

All three 162 K – 560 K ₹22 Cr – ₹358 Cr ₹138 Cr

Together that is ₹22 Cr – ₹358 Cr a year. Railways bring the volume; space brings the price, with a
space-grade part selling for about seven times the military one. All figures are our estimates.

What share we need, and whether that is realistic
The plan line for this SKU — its yearly revenue once its approvals have landed — is ₹40 Cr. At the
middle of the estimates the markets are worth ₹138 Cr a year, so we need 29 % of the market.

 PLAUSIBLE  — all three markets buy only from approved suppliers: the defence approved-vendor list,
railway approval and ISRO’s qualified parts. Few suppliers qualify, and an approved part stays in use
for many years.

At the high end of the estimates we would need only 11 %.

At a 30 % share, the most we plan any SKU to win, this part could reach ₹42 Cr a year — ₹1.5 Cr more
than the plan.

What it earns

Unit economics Military Railways Space

Price, middle of range $125.00 $16.50 $900.00

Gross margin target 60 – 75 % 60 – 75 % 60 – 75 %

Implied cost of goods $31.25 – 50.00 $4.12 – 6.60 $225.00 – 360.00

Gross profit per unit $75.00 – 93.75 $9.90 – 12.38 $540.00 – 675.00

Units to pay back development 5,590 – 15,514 42,352 – 117,527 776 – 2,155
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At plan volume the development cost, ₹5–11.1 Cr including both mask sets and qualification (but not
engineering salaries), is recovered within the first year of sales. The risk is time: the railway grade needs
EN 50155 and RDSO approval and the space grade a radiation test campaign, which take 12–24 and
18–36 months.

Who buys it
Military: 10–50 K/yr at $50–200, AVL-locked for decades once listed. Railways: 150–500 K/yr at $8–25,
the volume tier. Space: 2–10 K/yr at $300–1,500, the value tier. Target buyers include BEL and HAL,
Kavach suppliers such as HBL and Medha, and ISRO and private satellite makers (no engagement
claimed).

Policy and demand
Military: SRIJAN NSG-5962 class; PIL-5 lists two Tank DC-DC converters (16–40 V in, 4 A) from BEL,
due Dec 2026 and Dec 2028. Railways: Kavach, India’s own train-protection system, is being fitted
across locomotives and route kilometres, with RDSO approval as the gate. Space: the Indian Space
Policy 2023 and IN-SPACe opened launch and satellite building to private firms, and radiation-tolerant
power parts are almost all imported and often export-controlled.

Why this node
LDMOS and thick-oxide options put a 28 V front end and a 0.9 V rail on the same die. The same front
end fits a spacecraft’s 28 V bus and sits behind a train’s isolated 110 V converter. Radiation hardening
comes from the design: hardened latches and triple redundancy in the control logic.

Status
RTL ready for the digital sequencer and telemetry, and the analog power circuits are designed and
simulated (schematic and SPICE). The sky130 prototype tests the control logic and low-voltage rails;
the 28 V front end and power stage arrive on SCL 180 nm. 883 screening flow. SEU hardening by design
— DICE latches and TMR on the sequencer FSM. No rad-hard claim beyond that: the space grade is
radiation-tolerant for LEO and launch vehicles, proven by a TID/SEE test campaign. The railway grade
needs EN 50155 and RDSO approval. Both are included in its ₹5.1–11.2 Cr development cost.
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SKU‐4 ∙ Lockstep MCU

ARCHITECTURE DIAGRAM Microcontroller
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CHARACTERISTIC ( i l lustrat ive)
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PROTOTYPE Artix-7 FPGA · 81.25 MHz · validation only -> PRODUCT

MARKET ·  VOLUME ·  INDIA

3-10 M/yr
India functional-safety MCU sockets

$4-12
ASIL-D MCU ASP band India addressable

USE CASES

EV battery management and motor-control safety supervision

Braking, steering and airbag controllers

Industrial safety PLC and robot joint control

Drone flight-critical redundancy — feeds the D100 roadmap

ROUGH INTERNAL ESTIMATE - not third-party researched

Figure 4. Lockstep MCU — 130 nm CMOS.
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SKU Blueprint

130 nm ∙ 100 MHz ∙ RTL ready ∙ plan line ₹40 Cr

130 nm ASIC ∙ SkyWater SKY130 open PDK ∙ 100 MHz

SKU 4 · targets ISO 26262 ASIL-D

~$12­120 M

external QSPI

AHB­Lite ∙ 32­bit ∙ ECC end­to­end ∙ 100 MHz

16
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SKU-4 · Lockstep MCU the nine questions

What it is
Two DGridRiscV processors run the same code two cycles apart, and a checker compares them; any
mismatch raises a fault signal within two cycles. Memory and bus carry error-correcting codes end to
end.

What it replaces
Functional-safety microcontrollers from Microchip and Renesas. Main competitors: Infineon AURIX, TI
Hercules and NXP.

What the market is worth
3 M – 10 M units a year are addressable in India — about 5 million cars and commercial vehicles a year,
each with one or two braking, steering or motor-safety controllers, plus industrial safety controllers and
robot joints (battery management is counted under SKU-11). At $4–12 a chip, that is a market of ₹114 Cr
– ₹1,145 Cr a year, or $12 M – $120 M. Both bands are our estimates.

What share we need, and whether that is realistic
The plan line for this SKU — its yearly revenue once its approvals have landed — is ₹40 Cr. At the
middle price of $8.00 that is 524 K units a year, or 8 % of the middle volume estimate of 6.5 M units.

 CONSERVATIVE  — the plan needs well under a fifth of the market, so there is plenty of room.

At the high end of the estimates we would need only 3 %.

At a 30 % share, the most we plan any SKU to win, this part could reach ₹149 Cr a year — ₹109 Cr more
than the plan.

What it earns

Unit economics

Price, middle of range $8.00

Gross margin target 60 – 75 %

Implied cost of goods $2.00 – $3.20 per unit

Gross profit per unit $4.80 – $6.00

Development cost, incl. qualification ₹3.4 – 7.8 Cr

Units to pay back development 59 K – 170 K

Share of one year’s plan volume 32.5 % of 524 K units

At plan volume the development cost (excluding engineering salaries) is recovered within the first year
of sales. The larger risk is the time it takes to qualify the chip and reach that volume.

Who buys it
EV battery management, motor-safety supervision, braking and steering controllers and robot joints —
and the safety processor beside SKU-1 and inside the D100 drone chip.

Policy and demand
The design targets the ISO 26262 ASIL-D automotive safety level. The lockstep checker has been
fault-injection tested in RTL simulation.
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Why this node
Running two processors costs chip area, not speed. A mature node makes that redundancy, and
radiation-hardened latches, affordable.

Status
RTL ready; prototype on the December 2026 shuttle. Validated on FPGA at 81.25 MHz; the product is a
130 nm chip at 100 MHz. The first version uses ROM, SRAM and encrypted external flash; an
embedded-flash variant follows on SCL 180 nm.
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SKU‐5 ∙ Interface Transceiver

ARCHITECTURE DIAGRAM Transceiver
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MARKET ·  VOLUME ·  INDIA

20-60 M/yr
India industrial + automotive transceiver units
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ROUGH INTERNAL ESTIMATE - not third-party researched

Figure 5. Interface Transceiver — 130 nm, thick‐oxide ring.
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SKU Blueprint

130 nm ∙ thick‐oxide interface ∙ RTL + analog schematics ready ∙ MPW cycle 2 ∙ plan line ₹45 Cr

PROTOTYPEsky130 test chip ∙ validation only 130 nm ASIC ∙ SkyWater SKY130 with thick­oxide I/O

SKU 5 · RS-485 + CAN-FD · 130 nm · SKY130 thick-oxide I/O
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SKU-5 · Interface Transceiver the nine questions

What it is
Line drivers and receivers for industrial and vehicle buses (CAN and RS-485 class): 5 V thick-oxide
output stages, noise-tolerant receivers, a safe idle state if a wire breaks, and ±15 kV ESD protection.

What it replaces
Interface chips from TI, ADI and Renesas — many of which defence platforms can no longer buy. Main
competitors: TI, NXP and Microchip.

What the market is worth
20 M – 60 M units a year are addressable in India — about 5 million CAN-equipped cars and
commercial vehicles a year with 5–20 bus nodes each, plus industrial networks; we count the 20–60
million nodes that use a separate transceiver chip. At $0.4–1.5 a chip, that is a market of ₹76 Cr – ₹859 Cr
a year, or $8 M – $90 M. Both bands are our estimates.

What share we need, and whether that is realistic
The plan line for this SKU — its yearly revenue once its approvals have landed — is ₹45 Cr. At the
middle price of $0.95 that is 5.0 M units a year, or 12 % of the middle volume estimate of 40 M units.

 CONSERVATIVE  — the plan needs well under a fifth of the market, so there is plenty of room.

At the high end of the estimates we would need only 5 %.

At a 30 % share, the most we plan any SKU to win, this part could reach ₹109 Cr a year — ₹64 Cr more
than the plan.

What it earns

Unit economics

Price, middle of range $0.95

Gross margin target 60 – 75 %

Implied cost of goods $0.24 – $0.38 per unit

Gross profit per unit $0.57 – $0.71

Development cost, incl. qualification ₹3.9 – 9.3 Cr

Units to pay back development 574 K – 1710 K

Share of one year’s plan volume 34.4 % of 5.0 M units

At plan volume the development cost (excluding engineering salaries) is recovered within the first year
of sales. The larger risk is the time it takes to qualify the chip and reach that volume.

Who buys it
20–60 M a year: one ships with every node on every bus, at $0.4–1.5 commercial, with screened grades
priced far higher.

Policy and demand
Replacing obsolete parts is the quickest sale to defence PSUs: the part is already designed into a
platform that can no longer buy it.
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Why this node
Fine nodes are worse for this kind of part. A 5 V-tolerant thick-oxide output stage is exactly what a line
driver needs, and only mature nodes offer it.

Status
RTL ready for the digital logic, and the analog line drivers are designed and simulated (schematic and
SPICE); layout and silicon proof follow on the second MPW cycle. Designed to the ISO 11898-2 bus
standard; a high-voltage bus-fault version can follow on SCL or IHP. Planned for the second MPW
cycle.
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SKU‐6 ∙ Voltage Supervisor

ARCHITECTURE DIAGRAM Voltage Supervisor

SENSE CHAIN · one per rail FAULT LOGIC OUTPUT STAGE

REFERENCE + TIMEBASE WATCHDOG

VIN 1
5V0

ESD 2 kV

DIVIDER
poly R ladder

0.1% match

COMPARATOR

chopper-stabilised

+/-1% · 8 mV hyst

DEGLITCH
digital counter

8 us @ 8 MHz

VIN 2
3V3

ESD 2 kV

DIVIDER
poly R ladder

0.1% match

COMPARATOR

chopper-stabilised

+/-1% · 8 mV hyst

DEGLITCH
digital counter

8 us @ 8 MHz

VIN 3
1V8

ESD 2 kV

DIVIDER
poly R ladder

0.1% match

COMPARATOR

chopper-stabilised

+/-2% · 8 mV hyst

DEGLITCH
digital counter

8 us @ 8 MHz

VIN 4
1V2

ESD 2 kV

DIVIDER
poly R ladder

0.1% match

COMPARATOR

chopper-stabilised

+/-2% · 8 mV hyst

DEGLITCH
digital counter

8 us @ 8 MHz

FAULT MATRIX

maskable · latched
PRIORITY ENC

MASK REG

LATCH

I2C REGS

RESETn
open-drain

200 ms delay, trimmed

FAULTn
open-drain

asserts before RESETn

MR / manual
push-button in

BANDGAP
curvature-corrected

1.20 V · 10 ppm/C

PTAT

CTAT

TRIM
OTP 5-bit

+/-0.5% after trim

OSC
RC 8 MHz

+/-2% over -40..125 C

REF CURRENT

bandgap + trimmed poly resistors are what make the threshold accuracy claim possible on 130 nm

WINDOW LOGIC
open + close

1 ms / 10 ms window

WDI
kick input

TIMEOUT
counter

-> RESETn

FAULT RESPONSE · threshold crossing to reset release

VIN 3

comp

deglitch

FAULTn

RESETn

rail droops

+8 us deglitch

fault latched

+200 ms release

the deglitch counter is what stops a switching-noise spike from resetting the board

CHARACTERISTIC ( i l lustrat ive)

threshold drift

%

-40 -> +125 C

+/-1% response time

target

us

overdrive 5 -> 200%

<8 us quiescent current

target

uA

4 -> 1 rails

<12 uA

-> PRODUCT

MARKET ·  VOLUME ·  INDIA

30-80 M/yr
India board-level supervisor sockets supervisor ASP band one or more on nearly every PCB

ROUGH INTERNAL ESTIMATE - not third-party researched

Figure 6. Voltage Supervisor — sky130 → SCL 180 nm.

DeepGrid Semi Pvt Ltd ⋅ CIN U62099TS2024PTC183631 ⋅ T‐Hub Phase 2, Hyderabad

SKU Blueprint

130 nm first, 180 nm production ∙ analog ∙ RTL + analog schematics ready ∙ MPW cycle 1 ∙ plan line ₹40 Cr

PROTOTYPEsky130 test chip ∙ validation only First silicon on sky130 (130 nm), production on SCL 180 nm

SKU 6 · quad-rail, latched fault · sky130 first, SCL 180 nm production

$0.2­0.8 | $5­50 ~$7­70 M
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SKU-6 · Voltage Supervisor the nine questions

What it is
Watches a board’s supply voltages and resets the system if any drifts out of range: precise comparators,
matched resistor ladders, an 8 µs filter against switching noise, a temperature-stable reference and a
windowed watchdog.

What it replaces
Supervisor chips from TI and Maxim, which sit on almost every circuit board. Main competitors: TI,
Analog Devices (Maxim) and low-cost Asian suppliers.

What the market is worth
A voltage supervisor sits on nearly every circuit board. We sell it in two grades: a screened defence
grade in small volumes at a high price, and a commercial grade in large volumes at a low price.

Market Units / yr Price range Addressable market At mid

Defence grade 0.02 M – 0.1 M $5 – 50 ₹1.0 Cr – ₹48 Cr ₹16 Cr

Commercial grade 30 M – 80 M $0.2 – 0.8 ₹57 Cr – ₹611 Cr ₹262 Cr

Both grades 30 M – 80 M ₹58 Cr – ₹658 Cr ₹278 Cr

Together that is ₹58 Cr – ₹658 Cr a year, on 30–80 million parts. The defence grade sells first, through
military screening; the commercial grade follows on a second, cheaper version. Both bands are our
estimates.

What share we need, and whether that is realistic
The plan line for this SKU — its yearly revenue once its approvals have landed — is ₹40 Cr. At the
middle of the estimates the markets are worth ₹278 Cr a year, so we need 14 % of the market.

 PLAUSIBLE  — the defence grade wins on approval and local supply; the commercial grade needs only a
small share of a very large market.

At the high end of the estimates we would need only 6 %.

At a 30 % share, the most we plan any SKU to win, this part could reach ₹83 Cr a year — ₹43 Cr more
than the plan.

What it earns

Unit economics Defence grade Commercial grade

Price, middle of range $27.50 $0.50

Gross profit per unit $16.50 – 20.62 $0.30 – 0.38

Units to pay back development20 K – 53 K 1,090 K – 2,900 K

Gross margin target 60–75 %. Development cost for this chip, including masks and qualification: ₹3.9–8.3 Cr.

At plan volume the development cost is recovered within the first year of sales. Of the ₹40 Cr line, about
₹4 Cr comes from the defence grade and ₹36 Cr from the commercial grade, which ramps later.

Who buys it
Target buyers include BEL and other defence PSUs for the defence grade, and Indian electronics
manufacturers for the commercial grade (no engagement claimed). Defence grade: every defence
electronics unit and every D100 module, 20–100 K a year. Commercial grade: one or more on nearly
every circuit board, 30–80 M a year — the highest unit count in the range.
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Policy and demand
The simplest chip in the range, so it goes through military screening first and sets up the qualification
flow for the parts behind it.

Why this node
Accurate thresholds from −40 to +125 °C come from a trimmed reference and matched resistors — a
strength of mature nodes.

Status
RTL ready for the digital logic (watchdog, filters, fault latch), and the analog comparators and reference
are designed and simulated; layout and silicon proof follow on the sky130 prototype, with production
on SCL 180 nm.
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SKU‐7 ∙ 4D Radar RF

ARCHITECTURE DIAGRAM Radar SKU 7 · 2 TX / 4 RX MIMO · SiGe HBT front end + 130 nm CMOS baseband

SiGe HBT DIE · IHP SG13G2 · ft 350 / fmax 450 GHz
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CHIRP SYNTHESIS + TRANSMIT

RECEIVE ARRAY · 4 channels

SIGNAL PROCESSING

DETECTION + OUTPUT

XTAL
40 MHz

RAMP GEN
chirp profile

sawtooth / triangle

PLL
fractional-N

1 MHz loop BW

VCO
38.5 GHz
SiGe HBT

x2
77 GHz

4 GHz sweep bandwidth -> 3.75 cm range resolution

PA
13 dBm

TX1

PA
13 dBm

TX2

RX1

LNA
3.5 dB NF

MIXER IF AMP AAF

10 MHz LP

ADC

12-bit 40 Msps

12b

RX2

LNA
3.5 dB NF

MIXER IF AMP AAF

10 MHz LP

ADC

12-bit 40 Msps

12b

RX3

LNA
3.5 dB NF

MIXER IF AMP AAF

10 MHz LP

ADC

12-bit 40 Msps

12b

RX4

LNA
3.5 dB NF

MIXER IF AMP AAF

10 MHz LP

ADC

12-bit 40 Msps

12b

LO distribution

beat frequency carries range; phase across RX carries angle of arrival

RANGE FFT
1024-pt radix-4
26 us per chirp

DOPPLER FFT
128-pt across chirps

velocity bins

RANGE-DOPPLER
map buffer

SRAM 512 KB

WINDOWING
Hann / Blackman

CFAR
cell-averaging

constant false-alarm

ANGLE EST
digital beamform

4 RX -> 15 deg res

TARGET LIST
range · velocity · angle · RCS

up to 64 tracks per frame

to ECU · CAN-FD / Ethernet

FMCW FRAME · chirp, echo, beat frequency, capture window

TX chirp

RX echo

beat f

ADC en

frame

t_chirp 40 us

128 chirps / frame

frame 20 ms

CHARACTERISTIC ( i l lustrat ive)

range profile

dB

0 -> 150 m

3.75 cm res angular response

dB

-60 -> +60 deg

15 deg chirp linearity

kH
z

0 -> 40 us sweep

<50 kHz rms NF over temp

target

dB

-40 -> +125 C

3.5 dB

-> PRODUCT

FPGA prototyping covers the CMOS baseband only. The SiGe front end has no FPGA equivalent and is proven on silicon or not at all.

MARKET ·  VOLUME ·  INDIA

India automotive + security radar units

$8-25
77 GHz front-end ASP band India addressable

USE CASES

Automotive blind-spot, cross-traffic and automatic emergency braking

Perimeter security and intrusion detection

Level and presence sensing in industrial plant

Drone altimetry and obstacle detection — feeds the D100 roadmap
ROUGH INTERNAL ESTIMATE - not third-party researched

Figure 7. 4D Radar RF — IHP SG13G2 SiGe + 130 nm CMOS.
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SKU Blueprint

SiGe front end + 130 nm CMOS ∙ digital RTL ready ∙ plan line ₹35 Cr

PROTOTYPEArtix­7 FPGA, baseband only ∙ validation IHP SG13G2 SiGe front end + 130 nm CMOS baseband

~$8­125 M1­5 M/yr

CMOS DIE ∙ 130 nm ∙ 100 MHz
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SKU-7 · 4D Radar RF the nine questions

What it is
A 77 GHz radar chipset (with a 24 GHz variant) with 2 transmit and 4 receive channels: a
silicon-germanium radio front end and a CMOS signal-processing chip.

What it replaces
Imported 77 GHz radar front ends and the processing chips that go with them. Main competitors: TI,
NXP, Infineon and Calterah.

What the market is worth
1 M – 5 M units a year are addressable in India — about 5 million cars a year in India, a radar attach rate
rising to 10–30 % with one to five radars per car by FY31, plus security radar, and defence radar from
FY30. At $8–25 a chip, that is a market of ₹76 Cr – ₹1,192 Cr a year, or $8 M – $125 M. Both bands are
our estimates.

What share we need, and whether that is realistic
The plan line for this SKU — its yearly revenue once its approvals have landed — is ₹35 Cr. At the
middle price of $16.50 that is 222 K units a year, or 7 % of the middle volume estimate of 3 M units.

 CONSERVATIVE  — the plan needs well under a fifth of the market, so there is plenty of room.

At the high end of the estimates we would need only 3 %.

At a 30 % share, the most we plan any SKU to win, this part could reach ₹142 Cr a year — ₹107 Cr more
than the plan.

What it earns

Unit economics

Price, middle of range $16.50

Gross margin target 60 – 75 %

Implied cost of goods $4.12 – $6.60 per unit

Gross profit per unit $9.90 – $12.38

Development cost, incl. qualification ₹6.4 – 12.8 Cr

Units to pay back development 54 K – 136 K

Share of one year’s plan volume 61.0 % of 222 K units

At plan volume the development cost (excluding engineering salaries) is recovered within the first year
of sales. The larger risk is the time it takes to qualify the chip and reach that volume.

Who buys it
1–5 M radars a year in India at $8–25, plus defence radar from FY30, after approval.

Policy and demand
Defence procurement lists name radar warning receivers for the Su-30 MKI and Mi-17, weapon-locating
radar, battlefield surveillance radar and shipborne and precision-approach radar.



DEEPGRID SEMI | SKU Blueprint CONFIDENTIAL

DeepGrid Semi Pvt Ltd · CIN U62099TS2024PTC183631 · T-Hub Phase 2, Hyderabad 27

Why this node
The one SKU where the process is a hard limit: 130 nm CMOS cannot reach 77 GHz. Fine-node
RF-CMOS (40–45 nm) can, but at a much higher mask cost, so the front end uses IHP’s
silicon-germanium process.

Status
RTL ready for the CMOS signal-processing chip, validated on FPGA. The silicon-germanium front end
can only be proven on silicon, on IHP SG13G2.
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SKU‐8 ∙ Display Driver

ARCHITECTURE DIAGRAM Display Driver

VIDEO INPUT PIXEL PIPELINE TIMING + TEST

COLUMN (SOURCE) DRIVERS · high-voltage ROW + BACKLIGHT

LVDS · MIPI DSI · parallel RGB

LVDS RX
4 lanes + clk

SXGA 1280x1024 @ 60 Hz

DSI RX
2 lanes

1.5 Gbps/lane

LINE BUFFER
dual-port SRAM

4 lines x 1280 x 24 bit

DE-GAMMA
input linearise

COLOUR
3x3 matrix + WP

GAMMA LUT
10-bit per channel

DITHER
temporal + spatial

24b

temperature-compensated gamma: LCD response shifts with panel temperature

TCON
H/V timing gen

programmable porches

PLL
pixel clock

108 MHz SXGA

TEST PATTERN
colour bars

BIST + SAFETY

frame freeze det

ASIL-B capable

DAC BANK
10-bit, 1 per column

resistor-string + buffer

OUTPUT AMPS
rail-to-rail, HV

0 - 12 V swing, thick oxide

COLUMN OUTPUTS x 12803 sub-pixels x 1280 -> 3840 outputs

charge-sharing precharge cuts driver power ~40%

10b

GATE DRIVER IF
row scan

up to 24 V level shift

VCOM
common electrode

BACKLIGHT
PWM + LED string

local dimming, 8 zones

AMBIENT
light + temp sense

to panel · source / gate / VCOM / LED

FRAME TIMING · SXGA 1280 x 1024 @ 60 Hz, 108 MHz pixel clock

VSYNC

HSYNC

DE

row scan

source out

front porch

1024 active rows

frame 16.7 ms

CHARACTERISTIC ( i l lustrat ive)

luminance uniformity
target

%

corner -> centre

>90% gamma error

target

LS
B

trim steps

<1 LSB sunlight contrast
target

:1

0 -> 100k lux

readable driver power

target

m
W

precharge off -> on

-40%

-> PRODUCT

MARKET ·  VOLUME · INDIA

India rugged + industrial panel driver sockets

$3-12
TCON + source driver ASP band

PIL-5 item
BEL: 17in rugged SXGA display, due Dec 2027

USE CASES

Defence displays — cockpit, console, vehicle MFD (PIL-5, BEL)

Industrial HMI panels and medical monitors

Rail and metro passenger information displays

Automotive cluster and centre-stack panels
volumes: ROUGH INTERNAL ESTIMATE · the PIL-5 item is cited from DDP's 5th list

Figure 8. Display Driver — 130 nm high‐voltage CMOS.
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SKU Blueprint

130 nm high‐voltage CMOS ∙ RTL + analog schematics ready ∙ plan line ₹20 Cr

PROTOTYPEsky130 test chip ∙ validation only 130 nm high­voltage CMOS

SKU 8 · rugged TFT source driver + TCON · 130 nm high-voltage CMOS

0.5­2 M/yr

CONTROL BUS ∙ SPI / I2C register file ∙ 100 MHz
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SKU-8 · Display Driver the nine questions

What it is
Drives rugged and industrial LCD panels: takes LVDS or MIPI video in, corrects colour, and drives the
panel columns through high-voltage amplifiers. We count one chipset per panel: a timing chip plus its
column drivers, priced together.

What it replaces
Imported timing-controller and column-driver chipsets in rugged and industrial displays. Main
competitors: Novatek and Himax.

What the market is worth
0.5 M – 2 M units a year are addressable in India — rugged and industrial displays assembled in India
for defence, railways, industrial panels and medical equipment, about 0.5–2 million panels a year. At
$3–12 a chip, that is a market of ₹14 Cr – ₹229 Cr a year, or $2 M – $24 M. Both bands are our estimates.

What share we need, and whether that is realistic
The plan line for this SKU — its yearly revenue once its approvals have landed — is ₹20 Cr. At the
middle price of $7.50 that is 280 K units a year, or 22 % of the middle volume estimate of 1.25 M units.

 PLAUSIBLE  — a realistic target for a qualified supplier in a market that buys from approved vendors.

At the high end of the estimates we would need only 9 %.

At a 30 % share, the most we plan any SKU to win, this part could reach ₹27 Cr a year — ₹6.8 Cr more
than the plan.

What it earns

Unit economics

Price, middle of range $7.50

Gross margin target 60 – 75 %

Implied cost of goods $1.88 – $3.00 per unit

Gross profit per unit $4.50 – $5.62

Development cost, incl. qualification ₹2.4 – 5.3 Cr

Units to pay back development 45 K – 123 K

Share of one year’s plan volume 44.2 % of 280 K units

At plan volume the development cost (excluding engineering salaries) is recovered within the first year
of sales. The larger risk is the time it takes to qualify the chip and reach that volume.

Who buys it
0.5–2 M rugged and industrial display drivers a year in India at $3–12.

Policy and demand
The defence procurement list names a 17-inch rugged SXGA display from BEL, due December 2027.

Why this node
Panel columns need a 0–12 V swing — a high-voltage, thick-oxide job that mature nodes do best.
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Status
RTL ready for the digital logic (video input, colour, timing controller), and the high-voltage column
amplifiers are designed and simulated; layout and silicon proof follow on the first prototype. A
cockpit-display version is the same chip with a wider temperature range.
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SKU‐9 ∙ SDV Zonal Gateway

ARCHITECTURE DIAGRAM Software Defined Vehicle

SCOPE

SAFETY ISLAND · ASIL-D SECURITY REAL-TIME CONTROL

IN-VEHICLE NETWORK · gateway ZONAL POWER + I/O

DGridRiscV x2
RV32IM_Zicsr, lockstep

PMP ECC

COMPARATOR
bus + retire

mismatch -> safe state

FREEDOM FROM INTERFERENCE
MPU + bus firewall

HSM
hardware security module

EVITA-full class

AES-256 ECC-256

SECURE BOOT
root of trust

OTP key store, A/B slots

OTA ENGINE
signed image verify + rollback

TSN SWITCH
802.1Qbv

time-aware shaper

PTP
802.1AS clock

sub-us sync

SERVICE ROUTER
SOME/IP + DoIP

100BASE-T1
x2

1000BASE-T1
x1

CAN-FD
x8

CAN-XL
x2

LIN
x8

FlexRay
x2

gateway routes and rate-limits between domains; TSN gives bounded latency

SMART FUSE x16
eFuse + sense

replaces relay box

HS DRIVER x8
load control

ADC 12-bit
24-ch sense

PWM x12
actuator drive

to zone harness · loads, sensors, actuators

GATEWAY TIMING · CAN to Ethernet with a time-aware shaper

CAN frame

TSN window

ETH egress

safety tick

HSM verify

gateway hop

bounded latency window

OTA image checked

CHARACTERISTIC ( i l lustrat ive)

gateway latency

target

us

best-effort -> TSN

<50 us fault reaction

target

m
s

detect -> safe state

<10 ms smart-fuse trip
target

I/I
n

1x -> 10x overload

I2t curve OTA verify

target

s

image size 1 -> 8 MB

<2 s

PROTOTYPE Artix-7 FPGA · 81.25 MHz · validation only -> PRODUCT

MARKET ·  VOLUME ·  INDIA

India zonal / gateway controller sockets

$6-20
zonal controller ASP band India addressable, zonal layer only

USE CASES

Zonal controllers replacing the relay-and-harness architecture

Central gateway — CAN/LIN/FlexRay to automotive Ethernet

Secure OTA root of trust for software-defined platforms

EV zonal power distribution with electronic fusing
volumes: ROUGH INTERNAL ESTIMATE · central SDV compute explicitly out of scope

Figure 9. SDV Zonal Gateway — 130 nm CMOS.
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SKU Blueprint

130 nm ∙ 100 MHz ∙ digital RTL ready ∙ plan line ₹60 Cr

130 nm ASIC ∙ SkyWater SKY130 open PDK ∙ 100 MHz

SKU 9 · zonal controller + gateway · 130 nm · SKY130

1­4 M/yr ~$6­80 M

130 nm at 100 MHz owns the ZONAL layer: gateway, smart I/O, safety and security edge. Central SDV compute (multi­GHz cores, GPU, NPU, LPDDR5) is a sub­10 nm part and is NOT claimed here.

100 MHz ∙ +2 cyc skew

AXI4 CROSSBAR ∙ 64­bit ∙ 100 MHz (130 nm ASIC)
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SKU-9 · SDV Zonal Gateway the nine questions

What it is
The network hub for a software-defined vehicle zone: a lockstep safety processor, a full hardware
security module, secure boot with two firmware slots, over-the-air updates, a time-sensitive Ethernet
switch, six vehicle network types and 16 electronic fuses.

What it replaces
Imported zonal controllers and CAN/LIN/FlexRay-to-Ethernet gateways. Main competitors: NXP
(S32G), Renesas and Infineon.

What the market is worth
1 M – 4 M units a year are addressable in India — about 5 million cars a year in India, 10–30 % moving
to zonal design by FY31, about three zone and gateway controllers per car. At $6–20 a chip, that is a
market of ₹57 Cr – ₹763 Cr a year, or $6 M – $80 M. Both bands are our estimates.

What share we need, and whether that is realistic
The plan line for this SKU — its yearly revenue once its approvals have landed — is ₹60 Cr. At the
middle price of $13.00 that is 484 K units a year, or 19 % of the middle volume estimate of 2.5 M units.

 PLAUSIBLE  — a realistic target for a qualified supplier in a market that buys from approved vendors.

At the high end of the estimates we would need only 8 %.

At a 30 % share, the most we plan any SKU to win, this part could reach ₹93 Cr a year — ₹33 Cr more
than the plan.

What it earns

Unit economics

Price, middle of range $13.00

Gross margin target 60 – 75 %

Implied cost of goods $3.25 – $5.20 per unit

Gross profit per unit $7.80 – $9.75

Development cost, incl. qualification ₹3.8 – 8.8 Cr

Units to pay back development 41 K – 118 K

Share of one year’s plan volume 24.4 % of 484 K units

At plan volume the development cost (excluding engineering salaries) is recovered within the first year
of sales. The larger risk is the time it takes to qualify the chip and reach that volume.

Who buys it
1–4 M zonal and gateway controllers a year in India at $6–20.

Policy and demand
Zonal design replaces the relay-and-harness box, saving cost and weight — the carmaker makes the
case for us.
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Why this node
A gateway needs many channels and predictable timing, not a fast clock. The Ethernet switch bounds
the delay, not the processor.

Status
RTL ready; prototype on the December 2026 shuttle. A 130 nm chip at 100 MHz for the zonal layer.
Central vehicle computers need sub-10 nm chips and are not part of this plan.
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SKU-10 · DG32-Max Secure MCU
130 nm · 100 MHz · ChipFoundry OpenFrame, December 2026 · plan line ₹110 Cr

ARCHITECTURE DIAGRAM DG32-Max Secure MCU SKU 10 · SKY130 open PDK · OpenFrame, Dec 2026

LOCKSTEP DOMAIN ·  RV32IMF PAIR

DGridRiscV core 0
RV32IMF · Zb · Zkn

main · 4 KB 2-way I-cache

FPU PMP x8

I-CACHE AES / SHA ISA

DGridRiscV core 1
RV32IMF · Zb · Zkn

checker · same stream

FPU PMP x8

I-CACHE AES / SHA ISA

COMPARATOR
retire compare -> fault flag

ROOT OF TRUST

SECURE ROM
ECDSA P-256 · SHA-256

309 ms to app

KEY LADDER
derive · lock · rollback

locks debug TAP

TRNG
ring-oscillator entropy

ReRAM 1 kbit
secrets + counter
Neuromorphic X1

CLOCK · POWER · SENSE

ADPLL
100 MHz all-digital

RC OSC
24 MHz

POR SEQ
staged resets

TSENS + VMON
temp · supply

SLEEP + RTC
wake sources

CLK DELAY
QSPI capture taps

32b 32b 32b

AXI4-Lite crossbar · 32-bit · 33 slaves · 100 MHz

32b 32b

MEMORY

SRAM 128 KB
SECDED ECC

32 compiled macros

BOOT ROM
secure loader

images up to 120 KB

QSPI XIP
external flash

3 sample modes

DUAL-PORT RAM
CAN RX FIFO

14 frames

PERIPHERALS ·  44 PADS, PIN-MUXED

CAN-FD
ISO CAN FD · 64 B
bit-exact vs model

UART x2
UART2 via pinmux

SPI x2
SPI1 via pinmux

I2C
master

pins shared with SPI1

GPIO
14 pins

IRQ + wake

ADC
9-bit SAR · sun_sar9b

20 MS/s class

DSHOT
motor ESC output

CRC
CRC-32 engine

ATTENTION
inference engine

DEBUG
JTAG debug module

+ boundary scan

lockstep core root of trust clock / power memory peripheral interconnect

CHARACTERISTIC (measured in RTL simulation, 1 Oct 2026)

secure boot, reset to application 309 ms

core and ROM revision

m
s

619

410
309

fetch CPI, perf loop 3.4x

cacheless -> 4 KB I-cache

C
P

I

4.30

1.25

reading a slow (12 ns) flash two new modes fix it

old default
rising clock edge

FAILS

new mode 1
delayed sample

BOOTS

new mode 2
falling clock edge

BOOTS

PROTOTYPE Arty A7-100T FPGA · validation only -> PRODUCT 130 nm ASIC · SkyWater SKY130 open PDK · ChipFoundry OpenFrame · 100 MHz

M A R K E T  ·  V O L U M E  ·  I N D I A

8-25 M/yr
India secure 32-bit MCU sockets, non-ASIL

$3-8
secure MCU ASP band

~$24-200 M
India addressable

USE CASES

Industrial controllers and PLC I/O that must boot only signed firmware
Drone flight controllers and ESC supervisors — DShot and CAN-FD on one die
EV body and charger controllers on CAN-FD
The host platform inside SKU-1 and SKU-11 — one core, three products

volumes: ROUGH INTERNAL ESTIMATE · ASIL-D sockets stay with SKU-4

Figure 10. DG32-Max Secure MCU — SkyWater SKY130, 130 nm CMOS.
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SKU-10 · DG32-Max Secure MCU the nine questions

What it is
A secure general-purpose microcontroller: two DGridRiscV processors running in lockstep, with
built-in instructions for encryption and a 4 KB instruction cache, 128 KB of error-corrected memory, and
a boot ROM that checks the firmware’s digital signature before running it (309 ms from reset). It adds
CAN-FD, a 9-bit ADC, on-chip clocks, temperature and supply monitors, and debug access — 44 signal
pins in a 64-pin package.

What it replaces
MAX32655-class imported secure MCUs, and the separate secure element a board adds when it must
boot only signed firmware. One die replaces the MCU-plus-secure-element pair. Main competitors: ST,
Microchip, Analog Devices and GigaDevice.

What the market is worth
8 M – 25 M units a year are addressable in India — secure 32-bit MCU sockets on industrial, drone, EV
sub-controller and IoT-gateway boards, counted outside the ASIL-D sockets SKU-4 already claims so
that no unit is counted twice. At $3–8 a chip, that is a market of ₹229 Cr – ₹1,908 Cr a year, or $24 M –
$200 M. Both bands are our estimates.

What share we need, and whether that is realistic
The plan line for this SKU — its yearly revenue once its approvals have landed — is ₹110 Cr. At the
middle price of $5.50 that is 2.1 M units a year, or 13 % of the middle volume estimate of 16.5 M units.

 CONSERVATIVE  — the plan needs well under a fifth of the market, so there is plenty of room.

At the high end of the estimates we would need only 6 %.

At a 30 % share, the most we plan any SKU to win, this part could reach ₹260 Cr a year — ₹150 Cr more
than the plan.

What it earns

Unit economics

Price, middle of range $5.50

Gross margin target 60 – 75 %

Implied cost of goods $1.38 – $2.20 per unit

Gross profit per unit $3.30 – $4.12

Development cost, incl. qualification ₹2.1 – 4.3 Cr

Units to pay back development 53 K – 137 K

Share of one year’s plan volume 6.5 % of 2.1 M units

The development cost is recovered well inside the first year of sales. Part of it is already known: the
December shuttle costs $23–50 K (₹0.22–0.48 Cr): the $15,000 slot plus memory, ReRAM and other
licensed blocks. The rest is qualification. The main risk is winning customer designs, not the margin.

Who buys it
Industrial controllers, drone flight controllers and ESCs, EV body and charger controllers, IoT gateways
— 8–25 M/yr India at $3–8. Captive: the host platform inside SKU-1 and SKU-11. Target buyers include
industrial controller, drone and EV-charger makers (no engagement claimed).
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Policy and demand
Country-of-origin rules for defence and drone procurement (the D100 sheet cites them) bar
land-border-nation components; an indigenous secure MCU built on an open PDK, with every layer
auditable, answers that directly. Verified boot is the first security requirement buyers ask for, and here it
is in mask ROM rather than in a second chip.

Why this node
SKY130 through ChipFoundry’s OpenFrame is a $15,000 shuttle slot with 44 pads, and 100 MHz is
enough for the control and crypto load. The node has two costs, both designed around: 128 KB of SRAM
needs 32 ChipFoundry compiled macros (3.76 mm²), and SKY130 has no OTP or eFuse, so the root key
lives in mask ROM and the device secrets and rollback counter in a 1 kbit ReRAM macro
(Neuromorphic X1, $5,500, on the December shuttle).

Status
RTL feature-complete on 1 Oct 2026: lockstep core, root of trust, I-cache, QSPI capture on the delay line,
CAN-FD receive FIFO in dual-port RAM, and UART2 and SPI1 pin-muxed onto existing pads. Every
bench and firmware test passes, including secure boot on all three test images. Next: synthesis and the
Arty A7-100T FPGA proof, oscillator characterisation by the end of October, then place-and-route for
the December 2026 OpenFrame shuttle. The OpenTitan root-of-trust subset follows in January.
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SKU-11 · SOH-Aware BMS Controller
130 nm · 100 MHz · MPW slot not yet assigned · plan line ₹40 Cr

ARCHITECTURE DIAGRAM SOH-Aware BMS Controller SKU 11 · AIS-156 · EU Battery Passport · 130 nm CMOS

PACK SIDE ·  BOUGHT

AFE
BQ76952 / ADBMS

3-16 cells · balance FETs

ISOLATION
isoSPI / daisy-chain

HV packs only

CONTACTORS
main + precharge

SHUNT + NTC
pack I · cell T

CAN PHY
transceiver

ESTIMATE ·  THE DIFFERENTIATOR

NN ACCEL
AxCIM-AI · CIM

SOC · SOH · RUL

FEATURE DSP
∫I·dt · dQ/dV

coulomb baseline

EIS ENGINE
impedance spectrum

strategic

NN output goes to the CPU only — never to a cutoff
models 4-100 kB · 10k-50k parameters

PROTECT ·  DETERMINISTIC ·  SKU-6 HERITAGE

COMPARATORS
OV · UV · OC · OT

hardwired

FAULT FSM
latched · safe state

hardware wins

WINDOW WDT
too early / too late

CONTACTOR / BALANCE IF
precharge sequencing
per-cell bleed enables

BIST + ADC MONITOR
trip injection · ECC

diagnostic coverage

hardware trip · CPU and NN bypassed

AXI4-Lite · 32-bit · 100 MHz · DG32-Max platform

32b 32b 32b 32b

HOST ·  DG32-MAX PLATFORM

DGridRiscV
RV32IMF · lockstep pair

state machine · CCL / DCL

SRAM + ReRAM
keys · log anchor
weights in QSPI

TIMERS + DMA
PLIC · cadence

AFE bursts

COMMUNICATE

CAN-FD
vehicle + charger
DG32-Max block

AFE LINK
SPI/I2C · isoSPI
config per tier

DEBUG · UART · JTAG
field service · passport readout

security-gated

SECURE

PUF
device key

no stored key

CRYPTO
SHA · AES · keys

secure boot

POWER

LDO / DC-DC
rails + sequence

SLEEP / WAKE
wake-on-CAN / fault

CLK / RST
PLL · brown-out

V I T

CAN

host estimate protect communicate secure power

CHARACTERISTIC (i l lustrative; targets from the block specification)

SOH estimate error over pack life stays flat

cycles ->

%

coulomb count

NN + EIS

protection trip latency hardwired

firmware loop -> watchdog -> comparator

us

target

quiescent current pack shelf life

active -> idle -> sleep -> ship

uA

PROTOTYPE Artix-7 FPGA + AFE EVM · validation only -> PRODUCT 130 nm ASIC · DG32-Max platform + AxCIM-AI + SKU-6 protection · AFE bought

M A R K E T  ·  V O L U M E  ·  I N D I A

3-10 M/yr
India lithium BMS controller sockets

$2-6
controller SoC ASP band

~$6-60 M
India addressable

USE CASES

e-2W and e-3W centralised packs — AIS-156 makes a microprocessor BMS mandatory
Cars, buses and grid BESS — master controller over isolated daisy-chains
Second-life sorting and EU Battery Passport SOH, from 18 Feb 2027
Inverter, UPS and telecom lithium packs

units: FY26 Vahan registrations · price: internal estimate

Figure 11. SOH-Aware BMS Controller — 130 nm CMOS, AFE and isolation bought.
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SKU-11 · SOH-Aware BMS Controller the nine questions

What it is
A battery-management controller: the DG32-Max processor and security, an AI accelerator that
estimates a battery’s charge, health and remaining life, an optional circuit that measures each cell’s
impedance, and hardwired over-voltage, under-voltage, over-current and over-temperature protection
that works even if the processor stops. The cell-measuring front end and the isolation chip are bought,
not built.

What it replaces
The MCU that sits beside a TI BQ769xx or ADI ADBMS AFE today, the separate neural accelerator a
pack needs to run SOH inference at the edge (Eatron used a Syntiant NDP120), and the authentication
chip — three parts become one. Main competitors: TI, Analog Devices, NXP and Infineon controller and
AFE sets.

What the market is worth
3 M – 10 M units a year are addressable in India — one controller per lithium pack across e-2W, lithium
e-3W, cars, e-buses and CVs, plus grid BESS, inverter/UPS/telecom and swap packs. The floor is today’s
base — about 2 M lithium EV packs in FY26 from 24.5 lakh EV registrations (lead-acid e-rickshaws
carry no BMS and are excluded) plus stationary packs; the top is that base after five years at the 22–28 %
growth the market deck reads. At $2–6 a chip, that is a market of ₹57 Cr – ₹572 Cr a year, or $6 M – $60
M. Both bands are our estimates.

For scale: DeepGrid’s BMS market study (September 2026, citing IMARC and Vahan) puts India’s
whole BMS market at ₹2,200 – 2,700 Cr a year bottom-up, close to IMARC’s $327.9 M (about ₹3,130 Cr)
top-down. The top of our controller band is about a fifth of that system value, which is what the digital
controller is worth on a BMS board. The unit base and the system market come from published figures
in that deck; the controller band and ASP are ours.

What share we need, and whether that is realistic
The plan line for this SKU — its yearly revenue once its approvals have landed — is ₹40 Cr. At the
middle price of $4.00 that is 1.0 M units a year, or 16 % of the middle volume estimate of 6.5 M units.

 PLAUSIBLE  — a realistic target for a qualified supplier in a market that buys from approved vendors.

At the high end of the estimates we would need only 7 %.

At a 30 % share, the most we plan any SKU to win, this part could reach ₹74 Cr a year — ₹34 Cr more
than the plan.

What it earns

Unit economics

Price, middle of range $4.00

Gross margin target 60 – 75 %

Implied cost of goods $1.00 – $1.60 per unit

Gross profit per unit $2.40 – $3.00

Development cost, incl. qualification ₹3.4 – 7.8 Cr

Units to pay back development 119 K – 341 K

Share of one year’s plan volume 32.5 % of 1.0 M units
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The development cost is recovered well inside the first year of volume production. Most of the design is
reused — the DG32-Max platform, protection and power circuits ported to 130 nm from SKU-6 and
SKU-3, AxCIM-AI and the PUF IP — so the new design is the feature DSP, the EIS engine, the contactor
interface and the AFE bridge. The risk on this SKU is the AFE partner and the field dataset, not the
margin.

Who buys it
Lead tier: centralised e-2W and e-3W packs on a single AFE (BQ76952), the highest volume and the
furthest from the state of the art. Second tier: master controller for cars, buses and grid BESS, where the
isoSPI bridge is switched in. 3–10 M/yr India at $2–6.

Policy and demand
AIS-156 has required a microprocessor-based BMS on every L-category EV since December 2022, and its
Phase-2 thermal-propagation test makes protection safety-critical. The EU Battery Passport, mandatory
from 18 February 2027 (Article 77), requires state-of-health data for batteries over 2 kWh sold in the EU
— it binds Indian exporters wherever the pack is made. No verified Indian design runs on-chip EIS or
on-board SOH inference in production.

Why this node
The AFE stays bought: India has no automotive-grade analog fab, and those parts carry 26–40-week
lead times and NDA-only pricing. What we build is digital plus protection. At 130 nm the protection
comparators, ported from SKU-6, and the DG32-Max platform share a die, and a 4–100 kB SOH model
does not need a smaller node — it needs its own memory, away from the safety path. On-die
non-volatile memory is ReRAM, the only kind the shuttle offers: a 1 kbit macro holds the device keys,
the rollback counter and the hash chain that makes the Battery-Passport log in external flash
tamper-evident; firmware and model weights stay in that flash and are verified at every boot.

Status
Block specification issued September 2026: twenty blocks in six groups. Reused from DG32-Max RTL,
which is feature-complete: the DGridRiscV host, CAN-FD, crypto, sleep and wake, PLL and POR, and
the root of trust. New work is the feature DSP, EIS, contactor interface and AFE bridge. Next: freeze the
AFE partner, then the register map. The Indian-condition dataset — 45 °C ambients, stop-start duty,
monsoon humidity — starts in parallel; it is the moat the models depend on. No MPW slot assigned yet.
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Track B ∙ D100 Drone SoC
28 nm ∙ Track B ∙ funded by a separate ₹50 Cr round

ARCHITECTURE DIAGRAM Drone SoC D100

FLIGHT CONTROL · hard real-time VISUAL-INERTIAL ODOMETRY AI · variant 2 only

FAILSAFE ISLAND · the wedge PLATFORM

DGridRiscV x2
lockstep · DO-254 DAL path

PX4 / ArduPilot loop

FC core NAV core

IMU / MAG / BARO
SPI x3 · 8 kHz

ESC OUT
DShot600 · 8-ch

RC + TELEMETRY
SBUS · CRSF · MAVLink over UART

MIPI CSI-2
2 lanes x2

stereo 720p60

ISP
rectify + LSC

FEATURE
FAST + BRIEF

2k pts/frame

POSE ENGINE
EKF · IMU pre-integration · sliding-window BA

30 Hz pose, 6-DoF

geometry, not learned perception

NPU
transformer-native

attention + softmax in silicon~70% less power vs NPU

MAC array

SRAM 2 MB

DMA

YOLO-family
object detection

SEG
obstacle avoidance

AXI4 CROSSBAR · 128-bit · TSMC 28 nm · Track B

128b 128b 128b 128b 128b

LINK MONITOR
RC loss · GPS loss · IMU fault

hardware, not firmware

SAFE-STATE FSM
return-to-home / land

isolated power + clock

INDEPENDENT PATH
direct to ESC

bypasses FC, VIO and AI

failsafe path is independent of the mission stack

LPDDR4
2 GB · 32-bit

eMMC / NAND
logging

PMU
5 domains

SEC
secure boot

ETH / USB3
payload + ground link

CAN-FD x2 · SPI · I2C
gimbal, payload

JTAG
debug

DGCA type certification path

TRACK B

MARKET ·  VOLUME ·  INDIA

$1.2-1.3B
India drone market 2025 -> $2.7-3.2B by '30-34

$100-800
SoC ASP band: FC+VIO $100-300, +AI $500-800

340-450
ideaForge units guided, Q4 FY26 alone

USE CASES

Military ISR under GPS jamming — VIO is the only nav that survives (LoC / LAC)

Warehouse inventory — GPS-denied indoors; IKEA/Verity run 250+ drones over 73 sites

Urban surveillance and infrastructure inspection — canyons, tunnels, power lines

Country-of-origin mandate: no critical sub-components from land-border nations

No indigenous FC+VIO SoC exists — VyomChakra is FC-only, C-DAC VEGA is exploration

D100 Drone SoC — TSMC 28 nm.

DeepGrid Semi Pvt Ltd ⋅ CIN U62099TS2024PTC183631 ⋅ T‐Hub Phase 2, Hyderabad

SKU Blueprint

sources: published drone market reports, 2025–26

TRACK B · separate Rs 50 Cr round, after mature-node revenue

TSMC 28 nm ∙ transformer­native ∙ <$3 die ∙ tape­out after the Rs 50 Cr institutional round, which follows mature­node revenue

Not part of the mature-node tranches (Rs 10 Cr + Rs 40 Cr). Funded by a separate Rs 50 Cr round, raised once the eleven chips earn revenue.

Figure 12.

40
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Track B · D100 Drone SoC the nine questions

What it is
Flight control, visual navigation and optional AI on one chip. Attention and softmax run in hardware,
using about 70 % less power than a general AI accelerator. A lockstep RISC-V pair runs flight control on
a DO-254 certification path. Target die cost under $3.

What it replaces
Qualcomm’s QRB5165, the closest comparable chip, which is imported. Most chips in this class do AI or
flight control, not both.

What the market is worth
India’s drone market was $1.2–1.3 billion in 2025 and is forecast to reach $2.7–3.2 billion by 2030–34. Our
chip sells into the compute board: $100–300 for flight control and navigation, $500–800 with AI.

Where it sits in the plan
The D100 is not part of the FY31 ₹1,000 Cr plan. It is funded by a separate ₹50 Cr round that follows
revenue from the eleven mature-node chips. The question here is not market share but whether an
Indian flight-control-plus-navigation chip exists at all — and today none does. VyomChakra does flight
control only, C-DAC VEGA is a research programme, and country-of-origin rules bar components from
land-border nations.

What it earns

Unit economics

Target die cost < $3

Price, flight control + navigation $100 – 300

Price, with AI $500 – 800

Gross margin at the lower price > 95 %

Development cost 28 nm masks and IP, from the ₹50 Cr round

Reference volume ideaForge: 340–450 units in Q4 FY26

A die under $3 against a $100–800 price gives a very high gross margin. The real hurdles are the 28 nm
mask cost and DO-254 certification, which is why this chip waits for mature-node revenue.

Who buys it
India drone market $1.2–1.3 B (2025), rising to $2.7–3.2 B by 2030–34. ideaForge alone guided 340–450
units in Q4 FY26.

Policy and demand
No Indian chip combines flight control and visual navigation today, and country-of-origin rules bar
components from land-border nations.

Why this node
The vision and AI blocks need tens of millions of transistors running within a drone’s power budget,
which only a fine node such as 28 nm delivers. The failsafe island — hardware that brings the drone
home if the main computer fails — is the moat: no chip vendor sells it as a feature, and it can be built at
130 nm, linking the two tracks.
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Status
Funded by a separate ₹50 Cr round, raised once the eleven mature-node chips earn revenue; it takes
nothing from their budget. The lockstep safety core is shared with SKU-4.
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Glossary
Short explanations of the technical terms used in this book.

AEC-Q100 The stress-test standard a chip must pass to be used in cars.

AFE Analog front end: the circuit that measures real-world signals such as cell voltages.

ASIL-B/C/D Automotive safety levels under ISO 26262; D is the strictest.

ASP Average selling price of one chip.

AVL Approved vendor list: the suppliers a defence or utility buyer may purchase from.

BLDC Brushless DC motor, used in EVs, fans, drones and robots.

CAN / CAN-FD The data bus used inside vehicles and machines.

DICE / TMR Ways to harden logic against radiation: special latches, and three copies that vote.

DLI scheme MeitY’s Design Linked Incentive for Indian chip-design companies.

DPSU Defence public-sector undertaking, such as BEL.

ECC / SECDED Error-correcting codes that fix single-bit memory errors.

EIS Electrochemical impedance spectroscopy: measuring a battery cell’s health with a
small AC signal.

FOC Field-oriented control: the standard way to drive a brushless motor efficiently.

FPGA A reprogrammable chip used to test a design before it is made in silicon.

Lockstep Two processors running the same code; a mismatch signals a fault.

MPW / shuttle A shared wafer run that makes small numbers of prototype chips cheaply.

PIL-5 The defence ministry’s published list of items to be made in India.

RDSO Indian Railways’ standards body, which approves equipment for railway use.

RDSS The government scheme funding India’s smart-meter rollout.

ReRAM Resistive memory that keeps data without power; here used for keys and counters.

RTL The chip’s design written in a hardware language, ready for synthesis.

SiGe Silicon-germanium: a process for very high-frequency circuits such as 77 GHz radar.

SKY130 / SCL 180 nm The SkyWater 130 nm open process (US) and SCL’s 180 nm process (Mohali, India).

SOC / SOH A battery’s state of charge and state of health.

Tape-out Sending the finished design to the foundry for manufacture.

Zonal architecture A car layout where a few zone controllers replace many separate control boxes.

ESC Electronic speed controller: the board that drives a drone motor.

HSM Hardware security module: on-chip block that stores keys and runs encryption.

isoSPI An isolated serial link between battery-measurement chips in high-voltage packs.

LDMOS A transistor type for high-voltage, high-current power stages.

LEO Low Earth orbit, where most small satellites fly.

LRU Line-replaceable unit: a sealed box of electronics in an aircraft or vehicle.

PUF Physically unclonable function: a chip fingerprint used as a secret key.

QML Qualified manufacturers list for military and space parts.

TID / SEE Radiation tests: total ionising dose and single-event effects.

TSN Time-sensitive networking: Ethernet with guaranteed delivery times.

VIO Visual-inertial odometry: working out position from a camera and motion sensors.
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ΔΣ converter Delta-sigma: a high-precision analog-to-digital converter used in meters.
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