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= open standard; # open source
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Flexibility & Portability |
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Heterogeneous systems

Hybrid solutions
= Control flow in software
= Data flow in hardware

Security, safety & reliability
= separation of concerns,
= Dy executing each software component,

= on multiple isolated cores in mixed criticality
systems
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& Portability I

Technology agnostic platform development
= Target multiple FPGA vendors
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(Intel)
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Our RISC-V processor IP allows for portability
without vendor lock-in

= Re-using hardware sources
» Re-using software tools
» Re-using software sources
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= Offers open standard = Embraces = Implies:
collaboration a rich eco-system = Flexibility
= Default instruction set = Portability
= Default instruction set = Transparency
extensions
= Custom instruction
extensions
0
- FreNox RISC-V IP I

» RISC-V processor family, 100% developed by Technolution
= No dependencies on open-source implementations

= |mplemented in intel £ 2 erosenn Co-founder of the
‘ P/ RISC °

Foundation
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hardware hardware

= RV32I(M) = RV32IMAS

= 32bits, mul/div = 32bits, mul/div, atomic, supervisor

= 5 stages - Harvard arch = 5 stages - Harvard arch

= cache or internal RAM = iMMU, dMMU (1 - 128 entries)

= |O space = 8 way associative cache (4 - 32k)
= cache coherency (DMA)
= ]O space

software software

= Bare metal = Linux

* FreeRTOS = Buildroot

= ThreadX

P RISC-V°



Secure line encryption

Hardware VPN solution

= Control flow in software / ki RISC-/*
= Data encryption in hardware logic
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Secure line encryption

Hardware VPN solution

= Control flow in software / ki RISC-/*
= Data encryption in hardware logic




Radiation hardened L
FPGA

Europe needs
non-dependent access to
critical space technologies »

= European radiation-hard NanoXplore
FPGA
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Fre

-E full System-on-Chip

NG-MEDIUM BRAVE FPGA

4-LUT

FreNox-BRAVE SoC

Dedicated fabric
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Fre -E verification & validation L

Termin Verification by simulation
Aldec Riviera coeo _ Continuous Integration
| testcase Hello, I'm a terminal ] .
DUT ‘ emulator. _ u Rellablhty,

Repeatabillity,
Predictability

PySerial
FreNox- <« cleth i —> CgM port <«—>» socat

BRAVE SoC
1, dart_bfm  €—

: PySerial
serial —> <—>» socat
COM port
master ¢ Ly art bfm [— \—p Pyle ELF parser+ e ¢ F e = Automated regression

loader

. testing

Shift-left tested FPGA designs
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Fre -E verification & validation L

NG-MEDIUM Validation by implementation
FreNox-BRAVE SoC
= NG-Medium
correlation demo RH-FPGA
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CoreMark
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NG-Medium

4992 3204 583.168 bits 31.5 MHz

Intel Cyclone V

3313 3770 295.168 bits 97.5 MHz



How RISC-V Wil Set You Free

FreNox RISC-V softcore

» RISC-V processor family, 100% developed by Technolution
= No dependencies on open-source implementations
= |mplemented in

Rich eco-system wide adoption of tools & software
Flexibility application customization
Portability lifecycle management
Transparency verification, validation & certification
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