
Programmable Logic for 
Future Frontends



FPGA goes System on Chip

• Integration of various ARM Cortex CPU cores as hard blocks alongside with programmable logic

• Initially the target was low cost application, with relatively small FPGA devices. Now top-of-the-line FPGAs 
implement CPU cores, network-on-chip, etc.

• The CPU cores may be operated as bear metal or running Linux/RTOS

• The programmable logic usually implements peripherals of CPUs or acceleration engine, but it may implement 
standalone functionality as well 



FPGA goes Arduino

• There is a broad range of relatively low cost boards that mimic the
established Arduino or RaspberryPi form factors

• Development may use less specific C or micropython programming 
framework; custom programmable logic cores still need HDL coding



FPGA goes Python



FPGA goes SOM

• Full FPGA System on Module, including RAM, PLLs, ETH Phy, power regulators, etc.

• Large choice of devices: SOCs or pure FPGAs, high or low cost,..

• There is no common form factor among vendors

Xilinx Kria



FPGA goes heterogenous



FPGA goes A.I./Vector Processor



FPGA goes Hardware Accelerator FPGA vs GPU

link

https://indico.cern.ch/event/1297835/contributions/5468704/attachments/2681237/4651113/2023-07-10-ml_forum.pdf


FPGA goes C++

• Provides C++ to RTL code translation (Verilog/VHDL)
• Far more C++ developers out there than Verilog/VHDL
• Complex designs can be
• Most vendors (AMD, Intel,..) support HLS as development language

• Actual HLS implementation is not always consistent among vendors 
(sometimes also between tool versions also)

• Trully



FPGA goes RDMA, TCP/IP

• Coyote - Framework providing operating system abstractions and a range of shared 
networking (RDMA, TCP/IP) - developed at ETH Zurich using HLS & Verilog

• DAQ-oriented FPGA-RDMA optimizations over 100Gb Ethernet Switched fabric @ 
IFIN-HH and Nickef

• Data stream is sent directly to DAQ Computer RAM memory, without intervention of CPU.

• Data can also be streamed directly to SSD via memory virtualization (further development 
needed)

https://github.com/fpgasystems/Coyote


FPGA goes TBps

• High-end FPGA devices implement hard blocks for:
• 100/400/600 GbEth
• Gen4/Gen5 PCIe
• Interlaken
• etc.



FPGA goes Analog

• Integrates ADCs and DACs up to 10 – 64 GSPS with 8 – 64 GHz bandwidth and 10-14 bit
• Primarily targeting RF applications



Thank You
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