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P"HIGHTEC

Makes innovative
open-source technology
automotive grade for
silicon vendors

Qualified tools for
C/C++ and Rust

Strong Support on China
Market
Global Presence

30 years of leading innovation

in open-source automotive-
grade solutions
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HighTec Commitment to LLVM Tools

ISO 26262 ASIL D

c.®

Automotive Grade Solution, Services and Support

Close Collaboration
with IP and Silicon
Vendors for
optimizations

Seamless Migration to
full serviced automotive
products

Dedicated
Development Team
focused on
performance, safety,
and security

Frozen Branch & LTS

Enabling MCU
Migration & Software
Reuse across different

architectures

ASIL D Qualification &
Automotive-Grade
Services
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Commitment on RISC-V LLVM Tools

0 Dedicated development team
o Performance
o Safety
o Security

o Collaboration with IP vendors and silicon partners:
o Dedicated optimizations

0 Seamless migration from free community solutions to a
full serviced automotive product

o ASIL D qualified
o Enabling MCU migration

o Automotive grade services
o Bases to re-use SW across architectures
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Extensions Supported (RISC-V ISA)
| FeatwreGrowp | Extensions

Base ISA | (RV32l, RV64l), E (RV32E)

Integer & Float I(\gfjl\gng@)//DMde)’ A (Atomics), F (Single-FP), D (Double-FP), Q
Compressed C (Compressed 16-bit ISA)

Shorthand G

System-Level Zicsr (CSR ops), Zifencei (Fence), Ztso (TSO model)

Bit Manipulation B (includes sub-extensions Zba, Zbb, Zbc, Zbs, etc.)

Vector V

Hypervisor H

Half-Precision & Integer-

£p Zfth, Zfhmin, Zfinx

Crypto ZK (sub-extensions like Zkne, Zknd, Zksed, etc.)
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Automotive RISC-V Virtual Prototype

wr— o Virtual Prototype represents a multi
core automotive Core System

Interconnect o RISC-V cores

o Peripheral set derived from AURIX

o Virtual Prototype is integrated Iin

RISC-V Core VP SYNOPSYSs ] .
Synopsys Virtualizer SDK
File Edit Mavigate Search Prc
&~ 8~ on o Simulation control

i Design Browser = Memory Me = Simulation Qutput _ ]
type fiter tex o Flexible signal capture and stimulation
Design Object/Analysis Mame Data (Hex) 2E
» Current Simulation FeCanTxFrame is ca o Connecting of stand tools like debuggers,

FT CaMN BUS APT: Ft

Frame: 2.04, F CANoe’_

Daca (Hex) 2E
FeCanTxFrame is ca
FT CAM BUS API: Ft
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Automotive RISC-V Virtual Prototype

Set of SW dr
o Set of SW drivers

Interface & Standard Iayer e . .
e Example o Enables first experiments and
rojec

Reglster Headers

iLLD Software eV8|UatI0n

Demo E | i [
emo Example 0 Explorations and evaluations

Task1: Task2: . .
Send and Send and o Code size evaluations

receive CAN receive CAN

messages messages o0 SWm Ig ration

o Functional tests

Virtual external signal connection
supported by Virtualizer
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RISC-V VDK Demo
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Caca (Hew) 2ZE 00 00 00 00 00 00 00

FrCanTxFrars im called

FT CRH BUS RET: anTWEzaRe (i At GIOTE0E0002, CAH Bus RISCV_Prococype_syscem,CAHO_MW_1, CRH Deviece RISCY Proconype_syscew. TG STUBS, CAN, CRHO_T& STUB 1.o

- 3.0, zaType: Cw e Id: 103

Caca ¢Hew) ZE 00 00 00 00 00 00 00

FeCanTxFrars im callsd

FT CRH BUS RPI) PoCanTwFrawe() au 63324600001, CAH Bus RISCYV Prouonype_syscew,CAHO_WW_0, CRH Device RISCV Prououype _sysuew,RISCY Procooype.TCoSuM Periphe
Frams: 2.0R, FraxsType: Ow 1D:DC:00:00, DEC: B
Caca (Hewd 33 00 00 00 00 00 00 00

FeCanTxfzazs is callsd

FI CAHN BUS RFII BNTHEZERE () AT BIIZEE0000,
Frams: 2.0k, FraxsType: Duce, Framsld: 1D:
Caca ¢Hewd 33 00 00 00 00 00 00 o0
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Automotive RISC-V Virtual Prototype

HighTec is preparing a complete bundle to start with

RISC-VP Bundle
RISC-V virtual prototype

7 Pre-Silicon Enablement

o Evaluation and explorations

Synopsys Virtualizer

HighTec Compiler Tools o Benchmarking

Examples and drivers o SW development

Getting Started 7 Providing cutting edge

Tech support -
Improvement
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Automotive RISC-V Virtual Prototype

Base for and post silicon use case

0 Digital twins requires use of
Virtual prototypes

7 Post silicon use case can
foster efficient SW
development

o Full automated integration and
regression tests

o Safety verifications based on fault
injections
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o Analysis of hidden signals
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Active Members and Contributors
@]E'DLMYM HighTec — Member of LLVM Security Group

INFRASTRUCTURE

Rust HighTec — Member of Rust Safety Working
Foundation Group

by RISC-V°

STRATEGIC MEMBER

HighTec — RISC-V (Strategic Member)
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HighTec Contribution to the Community

0 70 accepted LLVM patches (6 currently on
going)

o Target independent optimization

LLVM
o Fixes for Bugs (e.g. found by Fuzz Testing)

o Main Phases:
o Patch development and internal review

o Contribution submission and community review

”' HlGHTEC o Integration and post-integration support
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P"HIGHTEC

Over 13 years of ISO 26262 qualification expertise for ASIL D
automotive applications

First company to achieve ISO 26262 ASIL D qualification for
both GCC and LLVM toolchains

Pioneering the first ISO 26262 ASIL D certified Rust compiler

Developed an intuitive and efficient ISO 26262 qualification
path for customers
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HighTec — Safety Certificates

HIGHTEC o Software , o Software
5 C-Library ~—~ o Operating System

o I1SO 26262 (ASIL D)

o 1SO 26262:2018

Addressing the
increased demand for
safety applications

o |IEC 61508 (SIL3)

Hg T BT Syyeara Goushi

« o Functional Safety S o Functional Safety
~ o 1SO 26262 (ASIL D) o 1SO 26262 (ASIL D) M%w -~

ABCD ~ o IEC61508 . —

- o ISO/IEC 27001
61508 D234 o Security
o 1SO 9001 _ % o Software
| o Rust
W HIHTEL

. 0 18026262 (ASIL D)
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Automotive — Product Life Cycle Support

Typical automotive life cycle

Archive & Maintenance Phase
Development »> Production » >B

-------------------- r-------------------
2 to 3 years 5 to 8+ years Up to 15+ years
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RISC-V C/C++ Compiler Roadmap

P RISC-\/" |curentyavais RGN TR

#/ HIGHTEC

C/C++

H e LLVM19 e LLVM20 « Details in
Com pl |el' «  Community upgrade ¢ Optimization for definition
* RISC-V Optimizations dedicated IP

e IS0 26262 ASIL D based on QKit
1

Qkit for
ASIL D * Qkit for ASIL D follows main RISC-V compiler release
Release

ASIL D

Development
Platform

Qualification
Kit

Monthly downstream cycle to community main

RISC V Rust Compiler considered for Q4 2025
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Ecosystem Building
Support Automotive IP and MCU Vendor

A/\/\

Vendor Syn UPS‘/S® Cﬁ) Eﬂﬂz NDE

o

MCU Vendor (Infineon C’SI! ERGY
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HighTec— Rust and C/C++ Compiler

Interoperability

s Lo WHIGHTEC i

technology Compiler

USP: HighTec provides the automotive grade compiler for hybrid Rust and C/C++
development
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