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NSITEXE expands products lineup of RISC-V CPU

supported functional safety
Developing Akaria Processors, compact and low-power CPU “"NS11”
and application CPU "NS72”

August 2nd 2022

NSITEXE, Inc. (Head Office: Minato-ku, Tokyo; CEO: Yukihide Niimi; hereinafter
“"NSITEXE”) has announced that it will contribute to the embedded systems by
expanding its product lineup with the addition of the "NS11” RV32 compact and
low-power CPU and the "NS72"” RV64 application CPU as the processor IPs of the
Akaria brand, which is widely deployed in next-generation embedded systems.

Efficient execution of computing on edge devices, which are subject to severe
heat and cost constraints, has become an important issue in embedded systems
to realize a mobility society that connects people with cars, smart cities that
connect people with cities and CPS (Cyber Physical System) that more closely
links virtual spaces with the real world.

NSITEXE provides Domain Specific Accelerators to optimize for each application
by combining RISC-V-based Standard Processors and Extension Units.

Akaria MPC Solution Akaria Security Solution
MPC : Model Predictive Control - Software Security Platform
Optimized accelerators for MCU and - Root of Trust Platform
own solvers realize high accuracy * Network Security Platform
control systems

Akaria Software

Akaria Processor

Standard Processors Extension Units Domain Specific Accelerator

RISC-V 32bit [ Wi Gore ] Task Parallelism
(RV32) I

Vector Extension Data Parallelism

RISC-V 64bit
(RV64) Al Accelerator Neural Network

Flexible Processing Real-time Computing
Flexible = Scalability + Versatili
Power Efficiency Functional Safety

Fig 1 Akaria Overview

The NS family of Akaria Standard Processors includes the compact and low-power
NS1 series, the general-purpose 32bit NS3 series, and the application 64bit NS7
series. The NS11 of NS1 series and the NS72 of NS7 series have been developed
and are now available for evaluation.
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Fig2 Akaria roadmap

The NS 11 maintains the core configuration and functional safety features of the
NS31A, which is already on the market, but features reduction options and
interface changes make it a compact and low-power CPU. It supports the
RV32I(E)MC instruction set, supports the highly efficient processing required by
the control microcomputer, and covers a wide range of control applications. It is
also the best solution to replace 8bit or 16bit CPU.

NSITEXE NS11 NS11 highlight features

I I + Very small and low power microcontroller
M » RISC-V ISA : RV32IMAC/RV32EMAC

NS11A Core RV32 « 32bit In-order 4-stage pipeline
» 32bit instruction fetch

+ privilege modes (M-mode and U-mode)
mmmm-mmmm || Clock Reset + AMBA compliant Bus Interfaces
i1 PMP | | = 32bit AHBS5 instruction bus interface
— ! = - 32bit AHBS5 data bus interface

INTC
(ACLINT/PLIC) |

Interrupts

Insgufti%n Bus Register Bus DCLS ” Debug + Interrupt Controller
ata bus * APLIC/CLINT for a future release

—* * * « Debug function

32-bit AHB5  32-bit AHB5  32-bit APB4 + Fusa .
* Physical Memory Protection

» Dual-Core Lockstep mechanism

Fig3 NS11

The NS 72 supports the RV64GCV instruction set and is an application CPU
supporting a variety of operating systems, while maintaining Akaria's functional
safety features. Multi-core processing and the optional RISC-V Vector Extension
v 1.0 Vector Processor Unit enable multi-tasking and data-parallel high-
performance computing.



NSITEXE NS72 NS72 highlight features

+ Efficient Out of Order Superscalar w/ hardware-
NS72 cluster (w/ split LS) ACLINT multithreading

_ » 10+-stage pipeline
NS72 RV64 (1-4 cores) + 128-bit instruction fetch

PLIC « 3-wide instruction decode & renaming
+ 2 hw-threads per core

Inst. Cache | PMP |

Ial

16~64KB Clock Reset + High Performance Vector Processing Unit (Optional)
D1asta~scj|§ge | | 3-way execution | Control « 256/512-bit wide execution pipelines
Error = 4 pipelines (Arithmetic x2, Special x1, Store x1)
256/512bit wide vector unit Management * Support RVV1.0 full features
(shared by up to 4 cores) « Vector Out-of-Order execution
Debug - FuSa
acééﬁgfgﬁng){w%acc)emow . Eclct Tenlzotry/bus ;;rott_ectuon
Peripheral + Split Lockstep mechanism
Memory Bus Ram Bus . + Ph I'M Protect
System Bus | T ‘@ | | n ysical Memory Protection
1~4 ports 1~d4ports ||| |interconnect + High Performance Vector Processing Unit
T 128-bit AXI-4 system bus
) ! , » 128-bit AXI-4 memory bus (up to 4)
128-bit AXI-4 128-bit AXI-4 128-bit AXI-4 64-bit AXI-dLite - 128-bit AXI-4 ram bus slave (up to 4)
Figd NS72

Hideki Sugimoto, CTO, NSITEXE, Inc.

NSITEXE has strengths in general-purpose, efficiency, and functional safety, and
we defined these as the Akaria product brand. We add the NS11 for compact and
low-power and the NS72 for high-end applications as Akaria Standard Processors
lineup. We provide the most advanced computing services to the customers
working for embedded systems and, development infrastructures essential for a
smart society including clean energy.

NSITEXE will contribute to innovations that enrich people's lives, such as
mobility, smart cities and CPS, based on innovative processor technologies
developed by Akaria, including the NS11 and NS72.

About NSITEXE

NSITEXE is an IP vendor that develops advanced processors, including RISC-V
based processor IP for functional safety and, was established in 2017 as a spin-off
from DENSO Corporation. High-efficiency, high-quality semiconductor IP addresses
a wide range of applications and contributes to the evolution of next-generation
semiconductor technology.

If you have any questions about this press release, please contact:

URL: https://www.nsitexe.com/
E-mail: support@nsitexe.co.jp

® The company names and products in this document are, in general, registered
trademarks or trademarks of our company Corporation and of their respective owners.



