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About C-DAC

e Premier R&D organization of the
Ministry of Electronics and
Information Technology (MeitY)
for carrying out R&D in |IT,
Electronics and associated areas

)

C-DAC Centres
Bengaluru | Chennai | Delhi | Hyderabad | Kolkata | Mohali | Mumbai | Noida | Patna | Pune | Silchar | Thiruvananthapuram
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Health
Informatics

C m DAC B rance

Computing

Thrust Areas

Our focus spans key technological areas: High
Performance  Computing enhances  processing  Education & IProfessional
capabilities, Health Informatics improves healthcare | &t jeiectronics
through data, VLS| & Embedded Systems advances
integrated circuit design, Professional Electronics
supports specialized applications, Cyber Security
protects digital assets, and Software Technologies B are Cyber
drives innovation in software development. Technologies Security

C-DAC Centres
Bengaluru | Chennai | Delhi | Hyderabad | Kolkata | Mohali | Mumbai | Noida | Patna | Pune | Silchar | Thiruvananthapuram
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High
Performance

Microprocessor
Design

Expertise
Hardware Design Group ‘andFPCA § High speed

implementation

Our expertise in cutting-edge microprocessor design,

ASIC and FPGA implementations, and high-speed PCB Er R edc et Analog and deployment

design. We bring together expertise in analog and System Mixed Signal IC of products
: : : development design and ToT

mixed-signal IC  design, embedded systems

development, and precision assembly, ensuring top-

quality solutions from development to field deployment.

Ergonomics,

tooling and

mechanical
design
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Digital India RISC-
Program(DIR-V)

"Atmanirbhar Bharat”, MeitY launched Digital India RISC-V Microprocessor
(DIR-V) Program with an overall aim to enable creation of
Microprocessors for the future, in India, for the world and achieve
industry-grade Silicon.

\

RISC-V (DIR-V) Program will offer opportunities to students, startups &
entrepreneurs, further catalysing the semiconductor ecosystem in India

This program will make India not only a RISC-V Talent Hub for the World
but also supplier of RISC-V SoC (System on Chips) for Servers, Mobile
devices, Automotive, loT & Microcontrollers across the globe.
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Why Digital India RISC-V
Program ?
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Mission Goals

Our Mission is to make India
Self-reliant in Microprocessor
Development using Indigenous
Design, Advanced Technologies
& Components, with the
requisite Hardware/Software
products with special emphasis
on Strategic Sector.

VEGA Processor

Fabricate 2GHz
Quad Core SoC
and Product
Demonstrators

To develop
RISC-V
architecture
based Indigenous
Single, Dual and

Quad-core
Processors

Resource centre-
Microprocessor &

IP Core
development

To develop
Development of Ecosystem —
Reusable IP Board Support
Cores Packages,
Drivers, IDE



DIR-V \W EGA Processors

The VEGA series is India's first indigenous family of
RISC-V-based microprocessors, designed by the Centre
for Development of Advanced Computing (C-DAC). It is
part of the DIR-V Program funded by the Ministry of
Electronics and Information Technology (MeitY).

C-DAC has successfully developed VEGA series of
microprocessors and related IPs and the complete
ecosystem to enable fully indigenous product
development that meets various requirements in the
strategic, industrial and commercial sectors

These high performance processors are based on the
open source RISC-V Instruction Set Architecture
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VEGA Processors

—5—6—0—6—6—0—

VEGA ETI1031 VEGA ASI106] VEGA ATIO51 VEGA ASI16] VEGA AS216] VEGA AS416]
e 32-bit Single Core e B4-bit Single Core e 32-bit Single Core i g‘\*/;j ;L‘\”Fg[')e Eiolie s g‘\*/%bliltﬁ:;'[fore i g‘\*/sbllltﬁ:lfg oS
e RV32IM * RVB4IMAFDC e RV32IMAFC ’ T ) = ) e
o . e e 16 Stage Pipeline e 16 Stage Pipeline e 16 Stage Pipeline
* 5-Stage Pipeline * o oagcnipeling * 5-Stage Pipeline e Qut-of-Order e Qut-of-Order e Qut-of-Order
e In-Order *.In=Crder e In-Order Superscalar Superscalar Superscalar
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VEGA SoC Roadmap

ol THEJAS64
A [:G/\ 64 bit
THEJAS64 @

Single Core 100MHz
180nm

TEGA §

THEJAS32

\/=GA

DHANUSH64

THEJAS32
32 -bit
Single Core 100MHz
S DHANUSH64 @
| 64 bit
. Quad Core 2 GHz .
- 28 nm .
DHRUV64
@ Low Speed -SPI, UART,I2C etc. 64 bit @
Dual Core 1 GHz ‘
@ High Speed -USB, MIPI, HDMI etc. o

‘ Hardware Level Security Features — Crypto Accelerators, TRNG, OTP etc.
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VEGA Processor

Single Core SoC

Upto

100 MHz

CPU Performance
Low powered embedded & IoT

Single Core

PWM | GPIO- INTeRRueT .-,,;w

UART
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THEJAS32 SoC ASIC

Key features
Processor : VEGA ETI0J3]

RAM : 256KB
UART - 3 Nos Applications:
SPI : 4 nos .

: oz Sensor fusion
Timer 9 NOS Smart Meter
PWM : 8 nos System supervisors
[2C : 3 nos Remote sensors
GPIO - 32 nos Small IoT devices

: Wearable devices

Core voltage },)2:,)\\// Toy and electronic education equipment
10 voltoge ; Legacy 8/16-bit applications
Frequency : upto 125MHz Industrial networking and many more.
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ARIES v3

Development Platform
Key features

Processor . VEGA ETI1031

RAM : 256 KB AT N EEERT 7 5 )1 ,
Flash : 2 MB gt il
UART . 3 nos e e ESD
SPI : 3 NOS b/ o
Timer : 3 NosS =
PWM : 8 nos e
[2C : 2 NOS el argrEet, irEinig
ADC : 4 channel = tle Ty 55552353 BA00RN
GPIO : 32 nos

IO voltage TV A
Supply Voltage : 7-12 V
Frequency : 100 MHz

VEGA Processor




ARIES ALPHA \\
Development Platform

Key features

B e A 5 MRIES T
0. 2 O

Processor : VEGA ETI1031 —s R
RAM : 256 KB G )
Flash : 2 MB
UART : 2 NOS (x CAN,Ix ETHERNET,Ix SD -Card)
SPI : d NOS
Timer - 3 nos
PWM : 8 nos
[2C . 2 NOS On board interfaces:
ADC : 4 Channel SD- card Reader
GPIO : 32 NOS Stand-Alone Ethernet Controller (IEEE 802.3™
I O I ’ Compatible and Fully Compatible with
VO tage : 3.9V 10/100/1000Base-T Networks )
Supply Voltage: 7-12 V Stand-Alone CAN Controller (CAN V2.0B at 1Mb/s )

Frequency : 100 MHz
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ARIES loT

Development Platform
Key features

Processor . VEGA ET1031

RAM . 256 KB

Flash . 2 MB

UART : 3 nos

SPI : 2 NOS

Timer : 3 nos

PWM : 8 nos

IZC : ] Nos On board Sensors:

ADC - 4 Channel Digital Proximity, Ambient Light and Gesture Sensor

GPIO - 25 nos 6 Axis Digital Accelerometer, Gyroscope Sensor
i Gas, Humidity, Pressure, Temperature Sensor

IO VOIthe . 33V WiFi/Bluetooth/Piezoelectric Buzzer

Supp|y VO|tClge . 7-12 V Potentiometer for Analog ADC input

Freq uency : ]OO MHZ 2 Push button switches, 2 LED indicators

VEGA Processor




Reference
boards

Applications

performanc
e embedded

e

The VEGA Processor is versatile and can be applied in

various fields, including high-performance embedded Pg:gtézsesclir:;
systems, loE, smart meters, reference boards, AR/VR
tablets, multimedia processing, AR/VR, POS systems,

low-power embedded devices, and GNSS Low power

; ' embedded
applications.

High
performanc

e embedded GNSS
'\

POS
Applications
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Key Benefits

Silicon based deliverables, directly
deployable in products

Strategic advantage - India will own the IP for
high-end microprocessors

Comprehensive hardware and software

<
implementation by interaction with academic & g&g ecosystem for microprocessor based
industry —— product design

o\
Mission Mode project dedicated for total
@
& Self-reliance, with clear financial and strategic
advantages

-~ Pave the way to Indian-designed and manufactured
HH. electronics chips and hardware - leading to

2= gyccess in MAKE IN INDIA initiative
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VEGA Based Produc

Advik—VEGA embedded CPU card for Urban Traffic Industrial-grade autopilot system
development kit Control Equipment for drones

Indigenous ultrasonic liquid level Display interface unit in E- Lagori rapid prototyping
sensor rotational speed sensor platform DL Ay G §

%
VEGA Processor 21/25



Comparison

ot o o o e o o e e

THEJASS32

DAA45501. 14

ET1037

VEGA Processor

WLLLLLLLLLL LU UL UL LV LA S S S
I N R

Board Arduino UNO R3 ARIES V3
Processor ATmega328P THEJAS32
Data Bus : .
Width 8-bit 32-bit
Clock speed Main Processor |16 MHz 100 MHz
Built-in LED 1(13) RGB (22,23,24)
Digital GPIOs 14 32
Bl Analog inputs 6 4
PWM output 6 8
UART 1 2
Communication 1
Interfaces 12¢ 2
SPI 1 3
I/0 Voltage 5V 3.3V
HOLCL Input voltage
(nominal) 7-12V 7-12V
Memory 2KB SRAM, 32KB FLASH, 1KB EEPROM | 256KB SRAM, 2 MB FLASH
Timer Timer 3 (2x 8-bit Timer,1x 16-bit Timer) 3 (32 bits)
USB connector USB-B USB-C

22/25
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Feel the VEGA...

VEGA Processors & ARIES Development Boards are designed and developed by C-DAC as part of the Digital India RISC-V
(DIR-V) Program by MeitY, Govt. of India.
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Thank You

Prantiin S
‘g’ groups.io/g/vegaprocessors

VEGA Processor

C-DAC, Vellayambalam, Thiruvananthapuram, Kerala,
India. Pin:695033
04712723333 Ext: 243
vega@cdac.in

. 3 WWW.Vegaprocessors.in
‘C“ G‘)“b ARIED w'

Nov ‘(@S




