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EMBEDDED PROCESSORS ON FPGAS

• Even in high performance parallel processing, there might be needs for sequential
processing

– Control, configuration, communication (Ethernet)

• Simple sequential processing can be achieved using FSMs.

• More complex cases might require the usage of embedded processors

• Some devices, called System-on-Chip (SoC), have hard processors already in the fabric

• In AMD FPGAs, you can instantiate a soft processor, using the FPGA logic, called MicroBlaze.
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AMD EMBEDDED PROCESSOR PORTFOLIO
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MICROBLAZE

• MicroBlaze is a 32-bit Reduced Instruction Set Processor (RISC)
• Can implement from a simple microcontroller system to a real-time processor running

Linux
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MICROBLAZE SOFTWARE SOLUTION
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MICROBLAZE ARCHITECTURE

• 32-bit instruction set and
general-purpose registers

• 32-bit address bus, extensile to
64

• Optional Floating Point Unit

• Sleep, Hibernate, Suspend
Modes
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MICROBLAZE APPLICATIONS
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IMPLEMENTING MICROBLAZE
• MicroBlaze processor is distributed by AMD, as an IP core.

– Highly configurable
– Presets available for most common applications
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VITIS UNIFIED SOFTWARE

• Vitis is the unified software platform
from AMD/Xilinx

• Eclipse-based IDE (Integrated
Development Environment)

• Development environment for
heterogeneous applications on Xilix
devices

– Software applications running on
x86 host processors or Arm®
embedded processors, compute
kernels running in
programmable-logic (PL)
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VITIS EMBEDDED SOFTWARE DEVELOPMENT FLOW
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PETALINUX

• PetaLinux is an embedded Linux Software Development Kit, targeting FPGA and SoC
designs.

• Based on Yocto, allows developers to customise, build and deploy Embedded Linux
solutions

• Supports AMD Versal, Zynq Ultrascale+ and 7000 SoCs, and MicroBlaze processors
• PetaLinux version should be the same as Vivado

– XSA file compatibility

• PetaLinux Documentation
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https://docs.amd.com/r/2022.2-English/ug1144-petalinux-tools-reference-guide/Overview


ZYNQ 7000 SYSTEM-ON-CHIP (SOC)

• The Zynq 7000 is the first family of
Xilinx device having an hard-processor
on the same fabric as the FPGA

• Chip divided into Programmable
Logic (PL) and Processing System (PS)

– PS is an ARM9 CPU (dual or single
core)

• Separate IO banks for PL and PS

• Communication between PS and PL
via AXI ports
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ZYNQ ULTRASCALE+ MULTIPROCESSING SYSTEM-ON-CHIP (MPSOC)

• Zynq Ultrascale+ MPSoCs additionally
includes Real-Time Processing Units
(RPU), GPUs, and Video Codecs

• Up to Quad Arm Cortex-A53

• Up to Dual Arm Cortex-R5F
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VERSAL ADAPTIVE SOCS

• Versal Adaptive SoC is the most
powerful device produced by AMD
Xilinx

• Currently at the second generation

• In addition to standard processors
includes AI and DSP engines, to infer
ML applications, and digital signal
processing

• Novel ProgrammableNetwork on
Chip (NoC), to share data between
the different
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LAB 24: IMPLEMENTING A MICROBLAZE PROCESSOR
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