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Adventures with FPGAs
Create your own microprocessor at home !

Bruno.Levy@inria.fr
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Links

> My homepage: brunolevy.github.io

> Learn-fpga project: 

https://github.com/BrunoLevy/learn-fpga/
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Designing your own processor, why ?

>Research: 

Invent and test new architectures

arithmetics, encryption, energy, OS research

Real-scale testbed for formal methods
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What is the most important 

industrial actor of AI ? 
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Nvidia:

1000 billions !!!
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Designing your own processor, why ?

Very special needs
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“Virtual reality” device for studying the visual system of insects
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Designing your own processor, why ?
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“Virtual reality” device for studying the visual system of insects

Designing your own processor, why ?

Very special needs: the cosmological computer

Very special needs
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Designing your own processor, how ?

>Invent idealized

mechanism,

Program it.

(Babbage, 

Lovelace) 
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Designing your own processor, how ?

>Create a processor in Minecraft ?
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Designing your own processor, how ?

>Build out of discrete components ?
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Designing your own processor, how ?

>Build out of discrete components ?

PineAppleOne – RISC-V

$$$$, slow, difficult 
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Designing your own processor, how ?

>You have access to a foundry ?
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Designing your own processor, how ?

>You have access to a foundry ?

Commercial: < 100K unit, forget it

Research: possibilities, using old process (SkyWaters, …), but $$$
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Designing your own processor, how ?

>RiscV with

exotic

transistors ?
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Designing your own processor, how ?

>Create a quantum

computers ?
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Designing your own processor, how ?

>FPGAs: configurable hardware
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Designing your own processor, how ?
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Designing your own processor, how ?

How many lines for a RiscV CPU 

that can run DOOM ?
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What makes it easy ?

>RISC-V ISA + software ecosystem (gcc, Linux, …)
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Designing your own processor, how ?

>FPGAs

50 Euros

What you can do:

80MHz microcontroller

200 Euros

What you can do:

150MHz, run Linux

1000 Euros

What you can do:

500MHz, …
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Learn-FPGA project - Vision

>It is going to be important (remember, Nvidia !)

>People/competence is the critical resource
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https://github.com/BrunoLevy/learn-fpga
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Learn-FPGA project

>Zero to RISC-V courses, teaching material

>Small HW requirement (50 Euros / student)

>Small Risc-V design (200 lines)
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https://github.com/BrunoLevy/learn-fpga
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Learn-FPGA project

>Pipelined design, FPU
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https://github.com/BrunoLevy/learn-fpga
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Learn-FPGA project
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https://github.com/BrunoLevy/TordBoyau
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Learn-FPGA project

>To come (help wanted)

> Priviledged instructions, running Linux

> OoO, Tomasulo

> Port tutorials to other HDLs

> LiteX integration, LiteOS, porting RiscOS
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https://github.com/BrunoLevy/learn-fpga
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What’s next ?

> PULP platform ETH Zurich
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What’s next ?

> Why don’t we have a French RISC-V design ?
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