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REPORT ON TECHNICAL TALK: "EMERGING APPLICATIONS OF
RECENT FPGA ARCHITECTURE"

» Date & Duration:-

o Date: February 08, 2024
e Duration: 10:00 AM - 05:00 PM
> Venue:-
e Location: AIT, Tumakuru
e Venue: Seminar Hall, Department of ECE

> Overview of the Event:-

The technical talk titled “Emerging Applications of Recent FPGA Architecture” was
organized by the Department of Electronics and Communication Engineering at Akshaya
Institute of Technology. The session aimed at exploring the evolving role of Field-
Programmable Gate Arrays (FPGAS) in various high-tech domains, especially in light of

recent advancements in FPGA architecture.

The talk covered the architectural improvements in modern FPGAs and their impact on
industries such as telecommunications, data centers, automotive, healthcare and artificial
intelligence. The session was particularly geared toward undergraduate students specializing in

electronics and computer engineering.

> Target Audience:-

51" Semester students of ECE Stream

> Agenda:-
Time Session Title Description
3:00 PM - . . . .
3:10 PM Welcome and Introduction Overview of the event and speaker introduction.

3:10 PM — || Recent Advancements in FPGA ||Discussion of the latest FPGA architectures, design
3:40 PM Architecture improvements, and performance enhancements.

3:40 PM — || Emerging Applications of FPGA |([Exploring the use of FPGAs in telecommunications, healthcare,
4:10 PM in Key Industries automotive, and Al applications.




Time Session Title Description
4:10 PM — Case Studies: FPGA in Real- ||Presentation of specific case studies demonstrating FPGA
4:40 PM World Systems integration in various fields.
4:40 PM — Interactive Session: Future Open discussion on the future of FPGA technology and its
5:00 PM Trends and Q&A impact on different industries.

> Key Takeaways:-

1. Recent Advancements in FPGA Architecture:

The talk began by outlining the key advancements in FPGA technology over the last decade.

The speaker highlighted several aspects of modern FPGA architecture that have significantly

enhanced their performance and capabilities:

Increased Logic Density: Recent FPGA architectures have achieved much higher logic

density, allowing for more complex designs with smaller form factors.

Heterogeneous Computing: The integration of ARM processors alongside FPGA fabric,
such as in Xilinx's Zynqg series and Intel's Arria and Stratix FPGAs, has enabled
heterogeneous computing systems, combining programmable logic with traditional CPU

cores to achieve higher performance and flexibility.

Improved Power Efficiency: New techniques like dynamic voltage and frequency
scaling (DVFS) have improved power efficiency, making FPGAs more suitable for

mobile and embedded applications.

High-Speed 1/O Interfaces: Modern FPGAs now come with advanced high-speed serial
interfaces such as PCle Gen 4, 100G Ethernet, and DDR5 memory interfaces, enabling

their integration into high-performance computing and networking systems.

Toolchain Improvements: Software and hardware design toolchains (such as Vivado,
Quartus, and Intel FPGA SDK for OpenCL) have seen major improvements,
simplifying the process of programming FPGAs and enabling quicker deployment.

2. Emerging Applications of FPGAs in Key Industries:

In the second part of the talk, the speaker presented the growing importance of FPGAS in

several emerging applications across industries:




Telecommunications: FPGAs are increasingly used in software-defined radio (SDR) and
5G infrastructure for tasks like signal processing, beamforming, and network
acceleration. The flexibility of FPGAs allows telecom companies to adapt quickly to

changing standards and optimize network performance.

Data Centers and Cloud Computing: FPGAs are becoming a key part of hardware
acceleration in data centers, used for tasks like high-performance computing (HPC),
machine learning (ML) model inference, and real-time data processing. Companies like
Microsoft and Amazon use FPGA-powered accelerators to improve the performance of

cloud services.

Automotive: FPGAs are playing a critical role in automotive applications, particularly in
autonomous driving systems. FPGAs are used for processing sensor data (like from
cameras and LiDAR), running real-time safety algorithms, and enabling advanced driver
assistance systems (ADAS).

Healthcare and Medical Imaging: In the medical field, FPGAs are being deployed in
high-resolution imaging systems, such as MRI and CT scanners, to accelerate image
processing and enhance diagnostic accuracy. The parallel processing capabilities of

FPGAs help achieve real-time data processing, which is critical for medical applications.

3. Case Studies: FPGA in Real-World Systems:

The speaker then showcased several case studies to demonstrate the successful deployment

of FPGAs in real-world systems:

Telecom Example: A major telecommunications provider deployed FPGAs for 5G base
station processing, allowing for faster data throughput and reduced latency. The use of
FPGA-based processing units (FPGAs with integrated DSPs) led to a more efficient

network infrastructure.

Al/ML Example: A machine learning startup integrated FPGAs into their deep learning
model inference pipeline. By offloading computationally intensive tasks like matrix
multiplication to FPGAs, they were able to achieve much faster inference times

compared to traditional CPU-based solutions, while reducing power consumption.



o Automotive Example: A car manufacturer used FPGAs to accelerate LiDAR data
processing in their autonomous vehicle platform, enabling real-time, high-definition

mapping for safe navigation in challenging driving environments.
4. Interactive Session: Future Trends and Q&A:

In the final session, attendees discussed the future of FPGA technology. Some key discussion

points included:

e Al and Edge Computing: FPGAs are expected to play a central role in edge computing,
especially in Al applications where low latency, high throughput, and power efficiency
are essential. The ability to accelerate machine learning algorithms directly at the edge

(on-device) will be a key trend.

e Integration with Al Frameworks: The speaker discussed ongoing efforts to integrate
FPGA designs with popular machine learning frameworks like TensorFlow and
PyTorch, which would make it easier for developers to leverage the hardware

acceleration power of FPGAs.

e Quantum Computing: While still in its infancy, there was also a brief mention of the
potential for FPGAs in the development of quantum computing. FPGAs can be used in

quantum simulators or as part of hybrid classical-quantum systems.

» Feedback & Evaluation:-

The talk received enthusiastic feedback from both students and faculty. Some key points

from the evaluation were:

What Participants Liked:-

o Depth and Relevance: Students appreciated the in-depth discussion on emerging

FPGA applications and how these relate to their coursework and potential careers.

o Industry Insights: The real-world case studies provided valuable insights into how
cutting-edge FPGA technologies are being used in industry, making the content

highly practical.

o Engaging Delivery: The speaker's ability to simplify complex technical concepts and

relate them to familiar scenarios made the session engaging and accessible.



Suggestions for Improvement:-

o Hands-on Demos: Some attendees suggested that including a hands-on
demonstration or lab session where students could experiment with FPGA boards or

software might enhance the learning experience.

o Advanced Topics: A few attendees recommended offering a follow-up session on
more advanced topics, such as FPGA-based accelerators for Al inference or

custom FPGA architectures for specific industries.

> Event Photos:
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> Conclusion:-

The technical talk on "Emerging Applications of Recent FPGA Architecture” successfully
provided attendees with an understanding of the latest advancements in FPGA technology and its
growing role across various industries. The session highlighted the flexibility, power and
efficiency of modern FPGAs, which are increasingly being utilized in high-performance

computing, telecommunications, automotive, and healthcare applications.

By showcasing real-world case studies and discussing future trends, the speaker inspired
students and professionals to explore the vast potential of FPGAs in their own projects and
research. The event contributed to enhancing the participants’ understanding of FPGA

technology and its importance in shaping the future of many high-tech industries.

The Department of Electronics and Communication Engineering plans to organize further
talks and workshops to deepen the knowledge of emerging technologies and provide students

with practical insights into the evolving landscape of hardware development.



