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OBJECTIVE.:
Prof. Smita Pawar from Electronics and Telecommunication department had
organized a workshop on “Next Generation Wireless Network” under XIE ISF.

The objective was to have hands-on session on

1) Software Defined Radios and SoC RF Transceiver IC and its design
considerations.

2) Discussion on Low cost SDR setup creation using commercially available
components.

SCOPE:

Introduction to SDR.

Applications of SDR.

Commercially available SDR.

Most Commonly used SDR by hobbyists.

RTL-SDR and Introduction to SDR#.

Possibilities of RTL-SDR.

Introduction to SoC, SoB, CoB, SoM.

Commonly used RF SoC and SoM used in 10T applications. (ESP,
STM32, NRF24).

Introduction to LoRa.

Commonly used RF Sub-GHz SoC Transceivers.

ISM Band RF Transceivers.

Selection of RF-Microcontroller for a Specific Application.
Design Considerations.

RESOURCE PERSONS:
Mr. Rahul Dhebri, Associate Hardware Design Engineer, Aumnatic Systems.

OUTCOME:

The workshop was an interactive session, where students asked their doubts,
queries, questions about the technologies of Wireless network and career
scope.

Students understood the concept of SDR, LoRa, ISM bands, commercially
available hardware, Software to simulate, Research and application area. 162

students registered for the workshop and 104 attended.




IETE Students members from BE EXTC were the students co-ordinator for the workshop and responsibilities shared
by them are:

Event Poster: Ms. Serena Matla

Event Messgae: Ms. Sanjana Khairnar and Divij Pawar
Event Certificate design: Mr. Armaan khan

Vote of Thanks: Mr. Preetam Lobo

Overall it was a good co-ordination and a successful event.
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* A software-defined radio (SDR) system is a radio communication system RAISED HANDS
which uses software for the modulation and demodulation of radio signals.
+ Software is used instead of using traditional hardware components like o RRMANTRERER ok

mixers, filters, amplifiers, modulators/demodulators, detectors, etc.
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+ Significant amounts of signal processing is done on a general purpose

computer, or a reconfigurable piece of digital electronics. (e.g. FPGA, a Simia Pawar Yo ¢ o
Microcontrollers, SBCs like Raspberry Pi,etc.)
* The hardware of a software-defined radio consists of a superheterodyne RF @ 1oorab brore ¥
front end which converts RF signals from and to analog RF signals, and A/D
. L . a,
converters and D/A converters which are used to convert digitized IF signals o ADITYA Sagavekar ®
from and to analog form, respectively.
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Advantages of Software Defined Radios S
* One equipment for all needs.

» Able to achieve very high levels of performance.

» Software-defined radios can be reconfigured “on-the-fly,”

* Provides flexibility It could be a cordless phone one minute, a cell phone
the next, a wireless Internet gadget the next, and a GPS receiver the next.

* Software-defined radios can be quickly and easily upgraded with enhanced
features.

* They Support OTA Updates.

« Software-defined radios can talk and listen to multiple channels at the
same time.
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Applications of Software Defined Radios

* Smart radios or cognitive radios (CRs)

* Spread Spectrum

* UWB Communication

* Software defined antennas

* Wireless mesh network

* Military

* Amateur Radio Operators and Hobbyists
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Commercially available SDRs

* HackRF One

* YARD Stick One

* SDRPlay

* KiwiSDR

* NESDR Mini

* NESDR Nano

* NooElec NESDR

* RTL-SDR R820T2 RTL2832U
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HackRF

HackRF One
GREAT SCATT GADGETS'
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System-In-A-Package (SiP)

+ A system in package (SiP) contains several ICs (chips).

* An example SiP can comprise several chips—such as a specialized
processor, DRAM, flash memory—combined with passive
components—resistors and capacitors—all mounted on the same
substrate.

* An example SiP can comprise several chips—such as a specialized
processor, DRAM, flash memory—combined with passive
components—resistors and capacitors—all mounted on the same
substrate. b
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Package-On-A-Package (PoP)

* A Package-on-a-Package stacks single-component packages vertically,
connected via ball grid arrays.

+ Packages can be discrete components (memory, CPU, other logic) or a
System-in-a-Package stacked with another package for added or
expanded functionality.
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System-On-A-Chip (SoC)

« SoC is equivalent to a computer package inside a chip

= A System-on-a-chip (SoC) is a microchip with all the necessary electronic
circuits and parts for a given system, such as a smartphone or wearable
computer, into a single integrated circuit (IC).

« An SoC integrates a microcontroller (or microprocessor) with advanced
peripherals like graphic processing unit (GPU), Wi-Fi module, or
coprocessor. I+

* It may contain digital, analog, mixed-signal, and often radio-frequency
functions — all on a single substrate.

+ Advantages of an SoC is that it is usually cheaper, smaller, easy to scale, and
even more energy efficient

. A good example of an SoC is the Raspherry Pi
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Single Board Computers (SBCs)

%) ROHIT Prasad

* A single-board computer (SBC) is a complete computer built on a
single circuit board, with a microprocessor(s), memory, input/output
(1/0) and other features required for a functional computer.

* Single-board computers were made as demonstration or
development systems, for educational systems, or for use as
embedded computer controllers.

* Examples of popular SBCs are Raspberry Pi boards, Nvidia Jetson, B
Beaglebone, and several others.
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Common RF transceiver IC/Modules

+ NRF24L01 SoC (2.4Ghz)

« ESP8266 (2.4GHz Wi-Fi)

+ ESP32, (2.4GHZ Wi-Fi Bluetooth)
+ STM32WL5X(150-960MHz)

* AX-SFAZ(900MHz)
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NRF24L01+ 2.4GHz ISM Band

%) ROHIT Prasad

4*4mm QFN Package

Wireless Mouse, keyboards and remotes
Advanced Media center remote controls
VolIP headsets

Game controllers
Sports watches and sensors

= RF remote controls for consumer electronics
Home and commercial automation

Ultra low power sensor networks

Active RFID

Asset tracing systems

.
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ESP32 2.4GHZ WiFi+BT

« Xtensa® single-/dual-core 32-bit LX6 microprocessor(s)

+ 802.11 bfg/n L
« 802.11 n (2.4 GHz), up to 150 Mbps

* 4 x virtual Wi-Fi interfaces

« Bluetooth 4.2 BR/EDR BLE dual mode controller

* Synchronous Connection-Oriented/Extended (SCO/eSCO)
* CVSD and SBC for audio codec

* Bluetooth Piconet and Scatternet

* Multi-connections in Classic BT and BLE

« Simultaneous advertising and scanning
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ESP32 2.4GHZ WiFi+BT

% ROHIT Prasad
* Xtensa® single-/dual-core 32-bit LX6 microprocessor(s)
* 802.11 b/g/n
* 802.11 n (2.4 GHz), up to 150 Mbps
* 4 x virtual Wi-Fi interfaces
* Bluetooth 4.2 BR/EDR BLE dual mode controller
* Synchronous Connection-Oriented/Extended (SCO/eSCO)
* CVSD and SBC for audio codec
* Bluetooth Piconet and Scatternet ) AMAN
* Multi-connections in Classic BT and BLE
« Simultaneous advertising and ls"canning
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‘ The world's
= ,’ first LoRa®
STM32WL SaC

STM32WLESX ~ LORaWAN

Fo- % ROHIT Prazsad

* Ultra-low power multi-modulation wireless STM32WLES5x
microcontrollers

« Based on an Arm® Cortex®-M4 core running at 48 MHz, and a sub-
GHz radio based-on Semtec HX12€

* Open platform supporting LoRa®, SK, (G)MSK and BPSK
modulations.

) Raghuveer
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What is LoRa

* Long Range, Low Power, Low Data Rate

* PHY Radio Protocol for loT

« Derivative of Chirp Spread Spectrum Modulation
* Proprietary to Semtech. Internet

« Standards defined by the Lo-Ra Alliance.

10T-Device
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Low Power y\lide Area Network = LPWAN

Bandwidth

Wide Area ” Low Power
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What is LoRaWAN
 ROHIT Prasad

* LPWAN for loT

* Open, non-proprietary standard

¢ Adaptive data rate scheme

. Multib\e levels of encryption

= Supports time slot scheduling of device transmission
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LoRaWAN comparison

L) Smita Pawar | - %) ROHIT Prasad

802.11n 4G LoRaWAN

Throughput| <300 Mbfs
Range| 100 ... 200
Battery life Days Days Years!

0 Mb/s imho <1 Mbls

0km 20 km and more!
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LoRaWAN

Infrastructure Overview

nita Fawar | g ...  ROHIT Prasad

- NOC, GRM, billing, 3
- v\ 4 Y
~ Application [P @
2 - ST - 7
g — -
3 . Network
2 .
= Server
@

RN ppiication RN @
router
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LoRa Freguency Allocation
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RF Transceivers for Projects
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FEEDBACK:

Meet Kevadiya: It was an informative session

Swarashree Salvi: Would like to attend more such workshops
Rohit: would have been better to have a physical session

Elvis Dsilva: Pretty cool lecture would like to attend an actual offline workshop which could be more informative
and fun

Vanraj Pardeshi: Session was overwhelming. Thank you for giving such an amazing knowledge

Howe was the overall organization of the session?

104 responses

@ E:xcellent
@ very Good
Good
@ Fair
& Foor




How relevant was the content discussed by the speaker?

104 responses

@ E:xcellent
@ very Good
@ Good
@ Fair
@ Foor
Are you satisfied with the time and venuefplatform?
104 responses
@ Excellent
& very Good
o Good
& Fair
@ Foor
How much interesting this session was for you?
103 responses
@ E:cellent
& ery Good
& Good
@ Fair

& Foor




Howy was your preparation about the topic before the guest lecture?

104 responses

@ E:cellent
@ very Good
O Good

@ Fair

@ Foor

Did the lecture cover what you were expecting ?

104 responses

@ E:cellent
@ very Good
@ Good

@ Fair

@ Foor

How much this session was useful from the knowledge and information point of view

104 responses

@ E:xcellent
@ Very Good
@ Good

@ Fair

@ Foor




Overall effectiveness of the session

104 responses

@ Eicellent
& very Good
O Good

@ Fair

@ Foor
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