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Agenda

e About NIELIT Calicut
¢ Remote Lab Overview
e Demo
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Industry Oriented Training Programs

Non- Formal Training Programs

PG Dip
PG Dip
PG Dip

oma in Embedded Systems and loT.
oma in VLSI SoC Design and Verification.
oma in Industrial Automation

M.Tech in Embedded Systems

M.Tech in Electronic Design Technology

M.Tech in VLS| and Embedded (Joint program with Defence Institute of
Advanced Studies (DIAT- Pune), Ministry of Defence, Govt. of India)




Introducing Remote Hardware Labs:
The innovation arm of Remote Hardware Access
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Why Remote Lab? '( CNaﬁch!-IT

e A paradigm shift from offline to online instruction mode was resulted due to COVID-19
o Software courses were suiting to the online mode
o Hardware courses needed access to physical devices and was a challenge to provide
online.
= Centralized positioning
= Affordability
= Long procurement lead time | ks

s  COVID-19  ope

This necessitated looking for innovative solutions to offer lab-based courses
efficiently and conveniently to all students regardless of their location and time.
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What is a Remote Lab ?
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Remote Lab Access requirements Calicut

o Laptop/ Desktop/ iPad/ Smart TV/ Smart Phone with any OS
o Login Credentials
e« Any web browser

&« » C A Notsecure | smartlab.nielit:40000/connect.html o Q © w PN
N wpgsita
oz A3
@nieLr

Welcome

Remote Hardware Lab

NIELIT Calicut Remotehardware Lab
Client



User Inputs via GUI

Analog Sgnl

Serial Data

SMART Lab GUI

02 August 2022
06:07:02

r/- { Digital Sig nal} “\\

G Digital Switch (PC7) )

0/P: Onboard LED (PAS5) )
\ﬁ: 'l' vy

{- Serial Data 1}

'/_(EBTi“““: 72ADC:2.72ADC:2.73ADC:2.72ADC:2.74ADC:2.68ADC:2.75

(5ﬂrii| Qut: Enter Serial Data here

l PWM Signal }

Designed &

Developed @ NIELIT Calicut
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Live view of Hardware Targets

Remote Hardware Lab
Peripheral Interfacing
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Beneficiaries

- Engineering College students
- Faculty

- R&D scholars

- Industry professionals

- Startup Companies



Remote Lab outcomes
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e NIELIT Calicut offers various online training programs targeting students/Faculties/startup companies and provide hardware
access through the remote lab infrastructure

o Benefits for the students

o

o

o

o

o

Enhances their skills and inculcates a Practical oriented approach in them

Enables them to earn Credits through practical oriented training

Exposed to the latest Industry standard design practices and tools

Gets a practical exposure of the various subjects of industry relevance which increases placement
chances

Can attend these workshops according to the student’s convenience as well as enhance the
knowledge and skills

Can result in better ideas and better projects

o Benefits for the Industry & startups

O

O

Embedded/ 10T/ VLSI companies can get skilled students which reduces their training
expenditure
There will be profound impact on the product turnaround time.
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e Embedded Systems
o Embedded Microcontrollers
o Embedded Software development
m Embedded Firmware development, Embedded Linux

m Embedded Linux Device Driver Development
m Embedded OS & RTOS

Internet of Things

VLSI
o RTL Design & Verification
VLS| Physical Design
Circuit Design & Characterisation
RTL to GDS Design Flow
FPGA based SoC Design
Scripting Language for Electronic Design Automation
Cyber Physical Systems
® Industrial loT

Robotics

O O O OO0
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Past Remote Lab based Trainings

e Conducted Remote Lab based Courses
o Online Lab Workshops Jointly with ARM and NPTEL
o Embedded Training Program - IEPs sponsored by MeitY, Govt. of India, jointly
with IIT Madras & CDAC Trivandrum.
o Joint Training programs with ITM & |ITM.

o VLS| & Embedded training
s NIT Meghalaya
s VIT

o Online hardware access trainings supported by industries.
o More than 1350 people utilized this training within 1 year
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User Experiences

Success Stories ...

George Thottan
Anclog Engineer
Texos instruments Pt.Lrd

“Courses In NIEUT Collowt are more focused an seveloping talents
02 desired by the demanding IT industry. Proctically incied chursework helps

In bettar understonding of care conceptr.

Guldance from wel informed ond wpporting saff mﬂk.'dhwmhoﬂ trom o
wudent 1o @ profemional swifs and efforti

Compinted Miash b imbesind Denige Tochoology during 30142014
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profampomey

I had an enriching and pleassnt
experience ot NIELIT, Professors with their
Incredible sills provided students with clear

and deep knowledge. The quakity and way of
teoching were an inspiration 1o ettend every
class and grasp as much as we can from the
foculty. We were provided with ample facikties
for proctical experence which helped i
improving our sl set

I thank NIELIT for guding me fowards the
right dicection cad would recommend if to
oll groduates looking for @ career
in VLS

Ruchika Chandron
techsciop e

Poced In HCL Ty

Roteh - Augirt 3914 - Tamery 3017

e Ity €8 5
Wik s ot b gty s preien! Inevindps !
v rees omiocin e a1 crven. T oy

¥ the e s a0

1 think NIEUT is the only ploce where we get the equipment
10 try any thing logical. Wi learn by doing™

Listen what our students soy about our courses

SojanR Thomas

It has been truly an invaluable leaming experience at NIELIT Calicut.
Over the duration of course, | have enhanced my knowledge through
tha constructive inputs from teaching staff. Teachars ara very
supportive and always ready 1o solve our problems with their
incredible knowledge. The theory classes as well as the lab classes
have improved my programming skiis. The course has excasded my
exgectations significantly,

I had a great fime doing my project with the gudance and support of
staff using the latest technologles. This is the best institute that offars
opportunity to make potential career in the field of VLSI Design.
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National Institute of Electronics &
Information Technology, Calicut

industry. The infrastructare and the lab facilities sre

fabulows aed hands-oa sessions are really aseful ln

developlag (he right techaical kil The tesching

faewlty are very knowledgesble, experienced and
i s learning

Hardware:
1. REMO ROY KAVANAL
2 GIMMI GURUPRASAD ENGOOR

FPGA
1 AKMILESH V.

Completed PG Diploma in YLSI Design from NIELIT, Caficut in 2009

Geethu Mohandas

Visit us at calicut.nielit.gov.in [wa. facebook . com/NIELITC

Placed in MCL Technologies

Completed PG Diploms in VLS| and mbedded Hardware
desiga from WIELIT Cabicut

Vorma Guvtem Joram
ASIC Tost Enginees
Cypros Semicanduror Corporation

Samgaiors.
& ;'# Emoll.povamrar 25 @omet com
Cowrve in NIEUTVLS! & Embededd Hardware Design- VLS00

“NIEUT Calieut is ane of he best instiutes 20 learn VLS! hardware design
with well equipped lab fociities and very heiphul faculties.
Most of the closs Himing we spend in LAS for doing prociical works related
1o digital devigns. This helps me = iof in my indvetry.

LAS facllity is very good cnd well exparienced aad frieadly faculties
always there 1o help.

NIELIT Colicut Provided o proper interview trainings and tests,

which helps me o lof In STiending interviews in industries with full confidence”

Hi, | got placed in Dexcel Electronics Designs Pvt Ltd,

Nations! Institute of Electronics and Information Technology, Calicut ‘i,‘.ﬂlﬁ
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Embedded Microcontroller Lab Access
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o All Microcontrollers with access to following peripherals to users

O

GPIO
ADC
PWM
DAC
Timer
Serialport
USB

Source:

ARM mbed

loT Device Platfo

mbed Ecosystem

+ Partners

« Developers

+ Enabled Services
« Enabled Products

https://www.st.com/en/microcontrollers-microprocessors/stm32q474re.html
https://os.mbed.com

mbed Device Server

* Free for development
* Licensable for commercial use
« Application data and device

management

mbed OS

* Free on ARM architecture
» Energy-efficiency,
productivity, connectivity, ARM Cortex®-M

3 -based MCU
security ase

ARM


https://www.st.com/en/microcontrollers-microprocessors/stm32g474re.html
https://os.mbed.com
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Embedded ARM Cortex Microcontroller Lab Dem
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Embedded ARM Cortex Microcontroller Peripheral Lab

NUCLEO-F103RB

CMNT CM6 CN5 CHN10
PC1T PCI
PO2 D15 PB8
ESV D14 PB9
GND AVDD AVDD

- GND GND
NG sl 013 PAS
IOREF IOREF D12 PAG
RESET RESET
- 011 PAT
+3V3  +3W3
= 010 PB&
+5\ +5V
- Ds PCT
GND GHD D& PAG
GND GHD
VIM VIN D7 PAS
NC D& PB10
PAD AD D5 PB4
PA Al D4 PBS
Pag A2 D3 PB3
FBO A3 0z PA10
PC1 A4 D1 PA2
PCO AS o PA3

B Aoduine B Mompho




STM32 NUCLEO SHIELD - Developed by NIELIT Cal'cut

Nucleo Shield

Schematic

ST Nucleo Board
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Interfacing Sensors and Actuators

7 Remote Hardware Lab e GPIO
|| : o Onboard LED - PA5
. f\ | Peripheral Interfacing o o Relay - PA9
it | o RGB - LEDs - PA8, PA10, PB5
e UART
o  WiFi Module
o Bluetooth
o |2C
o LCD
o RTC
o Light Sensor
® Analog
o Light Sensor
o Temperature - PBO
o Humidity - PBO
e PWM
o Brightness Control - PB3

o Motor Speed Control - PB3
Sp| m Direction - PB4, PB10

O Pressure Sensor

-
2
o
o
e
-
©
<
-

segeos
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Real-Time OS (RTOS) Lab access

e Keil RTX Real-Time OS
e FreeRTOS

e ChibiOS/RT

e Real-Time Linux

COMPLIANT

Sftw Itl‘f Stdd

¢RTOS

ChibiOS$/RT

A compact and fast
real-time operating
system



H:/2022/nptel/freertos_example/freertos_example.mp4
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loT Lab Access

e |oT Node setup

e Interfacing with sensors and actuators
o |loT Gateway setup

e Cloud connectivity

e |loT dashboard & user access

(Processing)

ARM mbed

loT Device Platform

008 OO0

Productivity Security Connectivity Management Efficiency

Imagine a Smart Thing
STM32L4 Discovery kit loT node

The end-to-end software ecosystem for the Internet of Things


H:/2022/nptel/iot/iot.mp4

Wireless Communication Lab Access

e Wireless PAN
e WSN setup
e Contiki OS

e Wireless Modem based Labs
o GSM
o Bluetooth
o BLE
o Zigbee/ Zwave
o SublGHz

Wireless Sensors Nodes
NUCLEO-L152RE
X-NUCLEO-IDS01A4/5 (sub-1 GHz)
X-NUCLEO-IKS01A1 (sensors) [optional]

IPv6/6LoWPAN
Network

CoAP REST Access
to the Wireless Nodes Resources

——
-

6LoWPAN Border Router
NUCLEO-L152RE
X-NUCLEO-IDS01A4/5 (sub-1 GHz)
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LoRaWAN & Industrial loT Lab Access

e LoRaWAN node setup

e LoRaWAN Gateway setup

e LoRaWAN cloud based solutions
e Industrial loT Nodes

e Industrial loT Gateway

$STM32 NUCLEO BOARD

P/N: NUCLEO-WL55JC1
EU/US/APAG (868/915/923)

P/N: NUCLEO-WL55JC2

-
il

CN (433/470)

(81

s &
L

= P
e P
@ o T
@I
5
|
pa™ il 1 T
Shinie
$STM32 NUCLEO PACK: END-NODE + GATEWAY STM32 NUCLEO PACK: END-NODE + GATEWAY
P/N: P-NUCLEO-LRWAN2 P/N: P-NUCLEO-LRWAN3
EU/US/APAC (868/915/923) CN (433/470)
(ST and USI®) (ST and RisingHF®)
arm a L @
s «.’:35’ :
oo
DISCOVERY KIT i EXPANSION BOARD
P/N: B-L072Z-LRWAN1 P/N: |I-NUCLEO-LRWAN{1
(ST and Murata®) (ST and USI®)

STM32 NUCLEO PACK
P/N: P-NUCLEO-LRWAN1
(ST and Semtech)
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e VLSI — 3
o RTL Design — e
o RTL Verification
o VLSi Physical Design
o  Circuit Design & Characterisation
o RTL to GDS Design Flow
o FPGA based SoC Design
o Scripting Language for Electronic Design Automation

o
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Embedded Linux Lab Access S——
e Linuxinternal programming . Linux )\
o Linux Kernel Module Programming - M &4

e Linux Device Driver Development
e Embedded Linux Customisation and porting to hardware targets
e Real Time Linux




Upcoming Trainings through Remote Hardware Lab



NIELIT, ARM & NPTEL Joint Lab Workshops

Embedded Stream starting from September 2022 onwards

Embedded C and ARM Cortex Microcontrollers
Embedded Linux

Internet of Things

Real Time OS

Industrial loT

Embedded Product Design

o vk w N oe

PG Diploma in Embedded Systems and loT

@

A3JutE
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Calicut
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NIELIT, ARM & NPTEL Joint Lab Workshops Calicut

VLSI Stream next batch starting from September 2022 onwards

Embedded C and ARM Cortex Microcontrollers

VLSI Fundamentals

FPGA Architecture and Programming using Verilog HDL
ARM based SoC Design

Advanced ARM SoCs and OS Porting

ARM based SoC Verification

o v ok w N E

PG Diploma in VLSI SoC Design and Verification
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Remote access for Startup companies

EMI/EMC test setup

Logic Analyser

DSO/MSO

High-end development boards / Software Tools
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MEITY FUNDED PROJECTS (R & D)

0 Indigenous Color Doppler Ultrasound Scanner with PNDT Compliance.

vIndigenous design is First time in India
vHigh Social relevance by making the system PNDT Compliance.
vHuge Money savings for the Nation, by import substitution.

vPlethora of Applications and very few researchers in India.
vUltrasound research platform, enables high end research ,First time in India.

vHigh quality manpower development in Electronic Product design, R & D in Medical Imaging etc.

0 Special manpower Development Program for Chips to System Design (C2SD )

v  Design and Development of Array Signal Processor ASIC (Single chip solution for
under water acoustic CAMERA/SONAR and medical imaging) .

v  Training of Minimum 180 candidates in VLSI/Electronics System Design and
Manufacturing area.

v Training of candidates at Doctoral level (PhD)

v  Tointroduce new PG Programme in VLS| Design

v  Capacity building in ASIC Design & Verification , Manufacturing and Chip to
System Design.

Array Signal Processor ASIC For NPOL Cochin



R&D PROJECTS - DRDO s Frea
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I
Analog | AFE VO[] Beamformer [P SR PC
Input : "

0 Study on Analog Frontend (AFE) and design of hardware
field beamformer for Imaging Sonar.

v Supports up to 128 Channels

v Parallel beam formation up to 28 beam:s.
v Field of View up to 90 Degree

v High Speed SERDES Interface

v Gigabit Eth Interface

v Delay Tables in External DDR3 Mem

v Porting on Custom Designed Board

0 Development of a new scheduling algorithm for Multi-Core architectures in Real-time
Linux platform

v  Development of application specific scheduling algorithm for Embedded Linux 33
Platform for multi-core architecture.
v  Targeted application — Sonar Signal Processing
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R & D Projects

0 Indigenous Portable Ventilator-SAMIRA

FIO2:21% - 80%

RN URNRN

0 loT Trainer Kit

. Power supply Socket

. Power On switch
.Power on USB/UART2
R Proximity Sensor
.Poweron LED

. Tactle Switch

.User LED

Touch switch

.ESP32 module

N B WN -

O o N

Invasive Closed Loop Ventilator
BLDC Blower based Air Source
CPAP, BIPAP, CMV and SIMV Modes.

LCD/TFT display and remote access display with loT connectivity to laptop / Mobile app

e Japand § 0
iNRuunnn !

e Fialll g
10. LoRa .
11. OLED
12. Digital Light sensor
13. Temperature & humidity
14. Buzzer
15. CAN bus
16. DC motor 1/PWM1
17. DC motor 2/PWM2
18. Neo pixel LED

AFZOH
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http://www.vegaprocessors.in

