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Common Criteria EAL 6+ (INTEGRITY-178)
EC = 1SO 26262 ASIL D; IEC 61508 SIL 3;
EN 50128 SIL 4, EN 50657; DO-178C DAL A
~ = Automotive Cybersecurity — ISO/SAE 21434
cvm = CMMI Level 3 certified development teams
= ASPICE development process
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Green Hills RISC-V Support Since 2018
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Green Hills Software’s 40 Years of Experience With CPUs

CISC

Intel x86, Pentium
68XXX

CPU32
Fujitsu/Hitachi
Mitsubishi TRON
TRON uVPU*
National Semi 32000
DEC VAX
Confidential

Legend

CISC / RISC

PowerPC 64-bit*
PowerPC 32-bit
Renesas V850
VLE

ColdFire

MCore

Intel 960

Intel i860

Hitachi SH-1/2/3/4
Fujitsu FR

Denso NDR
Fairchild Clipper
Confidential

Bold Currently popular or trending

*

RISC

ARM 64-bit*
ARM 32-bit*
Thumb / Thumb2
Infineon TriCore

MIPS-16/32/64/X
Xscale
microMIPS

Sun SPARC
Fujitsu SPARClite
Sony nCPU

TRW RH32

DEC Alpha
Motorola 88000
Denso NDRx
Toshiba CORE1
Renesas M32R

DSP

Starcore*

PPC Altivec*

ADI Blackfin
Renesas SH-DSP
BCM Firepath*

LSI ZSP

STM ST100

Sony pDSP2

Sony VectorEngine*
Lexra Radiax
Intrinsity Fastmath

Includes vector support from Green Hills
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RISC-V ISA(R—R+THRTFLav)EHHR—k,
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= 32 and 64-bit: rv32i, rvb4i

. A Atomic instructions

= “B” Bit manipulation. Also “Zb...”

= C” Compressed instruction set

= “F,D,” Single and double precision floating point

L O IMAFD Zicsr Zifencei

= “H” Hardware hypervisor (planned)

“” Base integer unit

= “M”  Multiple and divide unit

= “0S” privileged instruction set

= “p” Packed SIMD instructions (planned)

» Q7 Quad precision floating point in assembler
U Vit Vector instructions, Also “Zv...” and “Zve...” in assembler
= “Zfhmin” Minimal half-precision floating point

= “Zfh” Half-precision floating point

= “Zfinx” Single-precision FP in integer registers

= “Zdinx” Double-precision FP in integer registers

= “Zc”  Extended compress instructions (planning)
= “Zi”  Control & Status Register; Instruction Fence
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Debug and Trace

DM 1.0, RISC-V External Debug, Coresight Debug
N-Trace — waiting for hardware to test
UltraSoC Trace — engineering release

P 20234%3H28H
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Production Software Tools and Design

INTEGKET ¥
RTOS — SEooC * Production BSP

* Green Hills Safety Layer — SEooC
Common Architecture BSP — SEooC

» Safety Qualified BSP

Products
&
Technologies

Safety
&
Security
Services

F Yy TN
Green Hills
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SEooC:“Safety Element out of Context”

~
u-velOSity M-visor
RTOS — SEooC Hypervisor — SEooC y

~N
IDE Qualified for FuSa Development

MULTI * C/C++ compilers and toolchain

¢ Run-time libraries

J

Design, Develop & Deliver:

Certification Support Package
* Safety manuals, TARA, confidence-in-use reports
Safety architectures, technical safety workshops

Production
Deployments

Certificate / Certificat
Tartifibat | OMET

TUVNORD

Certificate

The Cotincation Bady of T TUY NORD CERT Gt
for Product Safety and Medissl Devices harcby series.

Green Hills Software
30 West Scla Street
Santa Barbara, CA 93101, USA
hattne sortvors prouct
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1SO 26262 (ASIL D)
IEC 61508 (SIL 3)
DO-178B/C (DAL A)
EN 50128 (SIL 4)
ISO/SAE 21434
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L In Progress
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*t it (INTEGRITY-178) il
= 1SO 26262 ASIL D; IEC 61508 SIL 3; EN 50128 SIL4 : : : : '
= Highest FAA certifications
= Automotive Cybersecurity —1SO 21434 CAL4 (2021)

o PiaRMEICEBNTI-ESFIL Y7 ETALRT L
= Full Ethernet Host/Router Stack, AVB/TSN, DolP, SOME/IP
= File systems, Graphics, Wired/Wireless Connectivity, Stateful
Firewall, SSL/TLS, IPSec IKE v2, SSH Contact Green Hills for Availability
= AUTOSAR Adaptive + AUTOSAR Classic
Ao " ROS2Clean Room Support, Data Distribution Service (DDS)
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Impenetrable partitions In Progress
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ISO 26262 ASIL D (Automotive)

ISO/SAE 21434 (Automotive Cybersecurity)
IEC 61508 SIL 3; EN 50657 (Industrial)

EN 50128 SIL 4 (Railway)

DO-178C DAL A (INTEGRITY-178 airborne)
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MULTI Debugger + History + TimeMachine

Cortex-A53

Cortex-A53
32 KB l-cache 32 KB D-cache
NEON

512 KB L2 Cache / Cluster

JTAG/Trace FGreen Hills’a—2J
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Green Hills Solutions Summary for RISC-V
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