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ACADEMIC YEAR 2022-2023 

1.ECAD  LAB with Vivado Software  

ECAD LAB is equipped with Vivado software and latest FPGA Boards.  

Vivado is a comprehensive software suite developed by Xilinx, designed primarily for the 

development, synthesis, and implementation of digital designs targeting Xilinx Field 

Programmable Gate Arrays (FPGAs) and Complex Programmable Logic Devices (CPLDs). It 

provides a range of tools and features for designing, optimizing, and analyzing digital circuits 

and systems. 

Research Applications of Vivado Software:  Vivado software finds diverse applications in 

research across various domains, including: 

Digital System Design: Researchers can use Vivado to design and implement complex digital 

systems, exploring novel architectures and optimizing for specific metrics like speed or energy 

efficiency.  

Signal Processing: Vivado can be employed for accelerating signal processing algorithms by 

mapping them onto FPGAs, offering potential speedup over traditional software 

implementations. 

Embedded Systems: Researchers can design custom hardware accelerators for embedded 

systems, enhancing their performance and efficiency. 

Communication Systems: Vivado can be used to implement digital communication systems, 

enabling the exploration of advanced modulation/demodulation techniques and channel coding. 

Image and Video Processing: Vivado's capabilities can be leveraged to accelerate image and 

video processing tasks, such as image filtering, compression, and feature extraction. 

Machine Learning: Researchers can explore hardware acceleration of machine learning 

algorithms, taking advantage of FPGAs' parallel processing capabilities. 

In essence, Vivado software serves as a versatile tool for researchers to experiment with, 

prototype, and optimize digital designs across a wide spectrum of research areas. Its 

comprehensive features and FPGA-specific capabilities make it a valuable asset in advancing 

various fields of study. 

FPGA Development Boards: PYNQ and ZedBoard 



PYNQ (Python Productivity for Zynq), created by Xilinx, enables easy programming of Zynq 

SoCs using Python. PYNQ offers the Pynq-Z1 boards, featuring Xilinx Zynq-7000 APSoC. 

Developers can leverage Python libraries to accelerate hardware design, create custom IPs, and 

interact with programmable logic, simplifying embedded system development. PYNQ boards are 

ideal for quick prototyping and learning FPGA-based design through a familiar programming 

language and Jupyter notebooks. 

  

Pynq-Z1 boards 

 

ZedBoard is a development board built around the Xilinx Zynq-7000 SoC. It combines a dual-

core ARM Cortex-A9 processor with programmable logic, offering a flexible platform for 

embedded systems development. The ZedBoard allows developers to create custom accelerators, 

interface with peripherals, and run operating systems, making it suitable for various applications 

such as signal processing, motor control, and real-time systems prototyping. Its FPGA fabric can 

be programmed using Xilinx Vivado tools and high-level languages like C/C++ or MATLAB. 

 

                                                

                                                Zynq-7000 SoC                             Working on Zynq-7000 SoC 

 



 

 



 

Faculty members doing R&D work in ECAD LAB and working with FPGA boards 



 



 



 

2.Internet of Things Lab 

IoT Lab helps with all aspects of our digital transformation, including requirements, 

strategy, and architecture design, as well as technology selection, deployment, integration, test, 

and validation.The network of physical objects or "things"that are integrated with sensors, 

software, and other technologies for the purpose of communicating and sharing data with other 

devices and systems over the internet is the focus of the Internet of Things (IoT) research lab.  

It facilitates improved decision-making, saves time and money, and increases process 

effectiveness, asset utilization, and productivity. benefits from real-time analytics and insights 

for better decision-making. IoT will help provide better control of various aspects with regard to 

applications like healthcare, agriculture, smart cities, etc. 

 

 



 

Faculty members doing R&D work in IoT  Lab 

Devices such the Beaglebone Black, Raspberry Pi, TI Lunchbox, Pine64, and Maduino 

with ARM processors, as well as the ESP32, ESP8266, and Arduino Boards with a variety of 

sensors and actuators, are available in the IoT Lab, giving users the option to use these 

components in a wide range of applications.   



 



 



Academic year 2018-2019 

1.Digital Signal Processing Lab with MATLAB Software 

MATLAB 2018b with advanced tool boxes are purchased for Research purpose. These are useful 

for faculty and students doing research in Image and signal processing domain. The tool boxes 

used for research work are shown below  

 

   

Deep Learning Toolbox provides simple MATLAB commands for creating and interconnecting 

the layers of a deep neural network. Examples and pre-trained networks make it easy to use 

MATLAB for deep learning, even without knowledge of advanced computer vision algorithms 

or neural networks. 

Deep Learning Toolbox provides tools for each stage of the deep learning workflow. 

• Preprocess data for deep network training using command-line functions and interactive 

apps. 

• Import pretrained networks from MATLAB® or external platforms such as 

TensorFlow2, TensorFlow-Keras, PyTorch. 

• Build networks using command-line functions or interactively using the Deep Network 

Designer app. 



• Select training options and train networks using built-in training functions or custom 

training loops. 

• Improve network performance by tuning hyperparameters or running multiple trials using 

the Experiment Manager app. 

• Visualize and verify network behavior during and after training. 

• Export networks to external platforms such as TensorFlow2 and ONNX. 

 

 



  

Faculty members doing research work in DSP Lab using Deep learning tool box. 



 



 

2.HFSS  SOFTWARE 

ANSYS HFSS (High-Frequency Structure Simulator) is a widely used electromagnetic 

simulation software developed by ANSYS, Inc. It is primarily designed for simulating and 

analyzing electromagnetic fields and effects at high frequencies, including radio frequency (RF), 

microwave, and millimeter-wave frequencies. HFSS is commonly used in various industries, 

including telecommunications, aerospace, automotive, electronics, and more. 

Key features of ANSYS HFSS include: 

Electromagnetic Simulation: HFSS provides a comprehensive set of tools for simulating 

electromagnetic phenomena, such as electromagnetic wave propagation, radiation patterns, 

impedance matching, and scattering. 

Solver Technology: HFSS employs finite element method (FEM) and finite element-boundary 

integral (FE-BI) methods to accurately model and solve complex electromagnetic problems. It 

offers various solvers for different scenarios and accuracy requirements. 

Geometry Modeling: Users can create intricate geometric models of structures, components, and 

devices directly within the HFSS interface. The software supports 2D and 3D modeling. 

Parametric Analysis: HFSS allows users to perform parametric studies by varying design 

parameters and analyzing how changes impact electromagnetic behavior. This is useful for 

optimization and sensitivity analysis. 

Antenna Design: HFSS is commonly used for antenna design, allowing engineers to simulate and 

optimize antenna performance, radiation patterns, and other characteristics. 

Waveguide and Transmission Line Analysis: HFSS can simulate the behavior of waveguides, 

transmission lines, and other RF components, aiding in the design and analysis of RF circuits. 

Material Database: The software includes a comprehensive material database with various 

dielectric and conductor materials to accurately model real-world materials. 

Post-Processing: HFSS provides various post-processing tools to visualize simulation results, 

including field distribution plots, S-parameters, radiation patterns, and more. 

 



 

Faculty members working in R&D lab with HFSS software. 
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R&D EQUIPMENT LIST 

A.Y.2022-2023 

S.No Date 
 

 EQUIPMENT NAME 
QTY 

1 19/04/2023 

SPARTAN 6 

DEVELOPMENT BOARD 

SP6-LX9-DB 

1 

2  DESKTOP 2 

 

 



 

 

A.Y.2019-2020 

S.No Date 
 

 EQUIPMENT NAME 
QTY 

1 
11/2/2020 

 

DIGITAL  AC CLAMP 

METER  

 

1 

2 12/02/2020 BATTERY CHARGER 1 

3 
7/9/2019 

 
HP DESKTOPS 25 

 

 

 



 

 

 

 

 

A.Y.2018-2019 

S.No Date 
 

 EQUIPMENT NAME 
QTY 

1 
19/12/2018 

 
MATLAB 9.5 WITH TOOLBOX  25 
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Academic Year : 2020-21 

R&D Lab 

Configuration (Server): 

Server: DELL R-240 Power Edge 1U Rack Server 

Processor: Intel Xeon E-2124 3.3GHZ 

Number of servers: 01 

RAM: 32 GB UDIMM DDR4 ECC RAM (2*16) 2666MHZ. 

HDD: 1*1TB 7.2K RPM 6 GEPS 512N 3.5" cabled Hard Drive. 

 

Desktops: 18 

Configuration:  

Dell U24115H Ultra 24’’ LED Monitor 

Processor: Intel® Core™ i5-7400 CPU @ 3.00 GHz 

RAM: 4.00 GB 



 

 



 

  



 



DEPARTMENT OF MECHANICAL ENGINEERING 
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S. 

No. 
A.Y. 

Details of  

Research 

equipment 

/ Software 

Photo 
Name of the 

Laboratory 

1.  2018 – 19  
Gas 

Analyzer 

 

Thermal 

Engineering 

2.  2018 – 19 
Diesel 

Smoke meter 

 

Thermal 

Engineering 

3.  2018 – 19 
Hydraulic 

press 

 

Manufacturing 

Process 

4.  2020 – 21 
CNC Lathe 

Machine 

 

CAD / CAM 



5.  2023 – 24 Solid Works 

 

CAD / CAM 

 

    

CNC Lathe Machine 

 



 

Gas Analyzer 

 

  



 

Hydraulic Press 

  



 

  



 

Smoke Meter 



 


