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MicroBlaze V
RISC-V on FPGA or “last core standing”



AMD / Xilinx from 2024.1 on supports RISC-V !!
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MicroBlaze V Ecosystem :

• RV32 CPU IP Roadmap :

• MCU, (2024.1)

• CPU, RTOS (soon after)

• MPU, Linux (a bit later)

• Design Tools

• Example design

• No plans to stop current MicroBlaze

https://www.xilinx.com/products/design-tools/microblaze-v.html#overview

https://www.xilinx.com/products/design-tools/microblaze-v.html#overview


RISC-V and AMD / Xilinx
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MicroBlaze V Features :

• RV32IMAFC

• Integer Multiply / Divide

• Atomic Instructions

• Floating Point

• Compressed Instructions

• Bit Manipulation (Zba.b.c.s)

• AXI Streaming

• Interface

• AXI

• ACE

• LMB

b.t.w. since 2020 there is an unofficial RISC-V debian vivado repo on github

https://github.com/eugene-tarassov/vivado-risc-v !this is not related to AMD!

https://github.com/eugene-tarassov/vivado-risc-v


FPGA and RISC-V Timeline, now „monopolist“ a bit like Linux
proprietary cores had their time
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Why FPGA vendors move to RISC-V?

• free to use ISA

• Good toolchain, verification, RTOS support

• Linux to speed up SW design

• Simple to implement in FPGA

• No need for own tooling

Table : who migrated when to RISC-V

• One toolchain for

• FSM

• MCU

• MPU

• DPU

• Cores in Soft & Hard



RISC-V synergy & savings
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Cost model

• IP core

• Buy or build

• Driver

• Self, always

• OS/RTOS

• Self vs. community

• Librarys

• Self vs. community

• Toolchain

• Self vs. community

IP synergy

• Go Linux mainstream

• write drivers for own HW, 10% effort.

• use full blown Linux stack, 100% payback

• Many RTOS to choose from

• Tools and Librarys

• Stay up to date

• Shared effort



RISC-V
Basics



RISC-V ISA
Instruction Set Architecture
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What is RISC-V ?

• A free to use RISC Instruction Set Architecture

• Standard maintained by RISC-V International

• Intended to be usable for any computing systems

• RV32I, small MCU footprint

• …

• RV64GCV… , MPU number cruncher

https://riscv.org/faq/

https://riscv.org/faq/


RISC-V Job Sharing
Instruction Set Architecture
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RISC-V combines Scalar &Vector computing

The concept implies „job sharing“

• The Scalar unit will take care of the

• flow control job :

• for( i=0; i<len; i++ )

• The scalar unit is mandatory (RVI)

• SPU or MCU/MPU/CPU (many names)

• A RV SPU is 32 Bit or 64 Bit wide

b.t.w. : in „small“ systems the scalar unit has to do both jobs

Example:

for( i=0; i<len; i++ )

c[i] = a[i] + b[i];

A Vector unit can take care of the

• data flow job :

• c[i] = a[i] + b[i];

• The vector unit is optional (RVV) 

• VPU or DPU/DFP/…

• A VPU is in general >=128 Bit wide

• Latency is not so relevant for VPU,

• this allowes for more pipelining



RISC-V Geometry



RISC-V Geometry
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RISC-V Example 1: Integer Core
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RISC-V Example 2: Floating Point Core
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RISC-V Example 3: Vector Processor Core
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RISC-V Cores total view
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Random Details on other Products



Random Product Details
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Gemini II

- Compute-In-Memory CIM

- 5.8 PETA OPs @ 1bit

- 184 TERA OPs @ int8

- ~102 MByte

Versal Premium

- Adaptive Compute Acc. Platf.

- 1.0 PETA OPs @ int4

- 270 TERA OPs @ int8

- ~140 Mbyte (PL)

Quality Timing

- < 0.1 DPPM Quality

- 1960 (Mio hours) MTBF

Analog Conversion

- ADC 1x 10 bit @ 12.8 GSps

- DAC 2x 12 bit @ 12 GSps

RF-SiP

- ADC + DAC 4x @ 64 GSps

- + Versal Core VC1902

- + 4GB LPDDR4



GSI Gemini I+II CIM devices

06.12.2023 18

CIM compute-in-memory:

- Reduce power

- System size

- System cost

- Operational cost

Gemini II just launched :

- 184 TERA OPS (8bit) or 5.8 PETA OPS (1bit) @ 1.4 GHz

Avoid exta data transfer and save  ~90% of total power.

Shift from central-processing to distributed computing.

Break down the performance limiting memory wall.

Contact : jens.michaelsen@avnet.eu

mailto:jens.michaelsen@avnet.eu


SiP 1) System.in.Package with ADC & DAC
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SiP w/ digital & analog:

- 2 x    Cortex A72

- ~2 k  DSP blocks

- 400   Embedded AI engines

- 4GB  LPDDR4

- 4 x    ADC receive channels @ 64 GSPS

- 4 x    DAC transmit channels @ 64 GSPS

Save up to 75 % area of your next design.

Interested? Get in touch!

Contact : jens.michaelsen@avnet.eu

mailto:jens.michaelsen@avnet.eu


SiP 2) System.in.Package with Zynq UltraScale+
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SiP ZU3EG based:

- 4 x    Cortex A53

- 2 x    Cortex R5F

- 2GB  LPDDR4

- PCIe® Gen2 x4

- 2x USB 3.0

- 4x 1Gig Ethernet

- …

Save up to 57 % area of your next design.

Interested? Get in touch!   Contact : jens.michaelsen@avnet.eu

mailto:jens.michaelsen@avnet.eu


Versal & UltraScale+ range of some features
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Families:

- US*
- UltraScale+

- MPSoC & HBM

- vAI
- Versal AI Edge
- Versal AI Core

- vPR*
- Versal Prime 
- Versal Premium 
- Versal HBM

- B.t.w. this is my personal data collection, may be unpricise, or even be missing something

- Intended to pre select the product family to further investigate, use at your own risc
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Thank you!
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