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Processor IP Solutions
Synopsys’ processor IP solutions are based on a portfolio of 
processors, subsystems, software, development systems and 
tools. ARC-V processor IP is based on the open standard RISC-V 
instruction set architecture (ISA) and ARC processors are based  
on a flexible and proven 32-/64-bit ISA with features optimized for  
a broad range of embedded applications:

•	 Performance-efficient designs deliver maximum performance 
while consuming a minimum amount of power and silicon area 

•	 Highly configurable processors can be performance-and  
power-optimized for each instance on an SoC while sharing  
a common programming model

•	 Extensible ISAs support user-defined custom instructions, 
enabling integration of users’ proprietary hardware to accelerate 
application-specific tasks

•	 Streamlined system integration through the ability to closely 
couple memories and directly map peripherals to the core, 
reducing system latency and cost

ARC-V Processor IP
The Synopsys ARC-V processors leverage the proven 
microarchitecture of the existing ARC processor offerings, while 
giving customers access to the expanding RISC-V ecosystem. 
The Synopsys ARC-V portfolio, based on the RISC-V ISA, includes 
high-performance, mid-range, and ultra-low power families, as well 
as functional safety (FS) versions, to address a broad range of 
application workloads.

ARC-V RMX Processors

The 32-bit ARC-V RMX series includes the 3-stage pipeline RMX-100 
and the 5-stage pipeline RMX-500 processors, which are optimized 
for ultra-low power embedded applications. The processors offer 
optional DSP support for greater signal processing efficiency. The 
RMX processors offer ISO 26262 ASIL B and D FuSa compliance as 
well as ISO 21434 cybersecurity compliance.

Synopsys Processor IP Portfolio

Classic

RMX Family
Ultra Low Power Embedded

• 32-bit embedded processor, DSP option
• High efficiency 3- and 5-stage pipeline
   configs

RHX Family
Real-Time Processors

• 32-bit real-time processor, 1-16 cores
• High-speed, dual-issue 10-stage pipeline 

RPX Family
Host Processors

• 64-bit host processor, 1-16 cores
• SMP Linux, L2 cache support

SEM Family
Security CPU

• Protection against HW, SW, side
   channel attacks
• SecureShield to create TEE’s

HS Family
High Speed CPU

• High performance CPUs, CPU + DSP
• Single-and multicore configs

EM Family
Embedded MPU

• 3-stage pipeline with high efficiency DSP 
• Optimized for low power IoT

ARC-V™

Specialty

VPX Family
Vector DSP

• SIMD/VLIW design for parallel processing
• Multiple vector floating point units for
   high precision

NPX Family
NPU

• Scalable neural processor units
  (1K-96K MACs)
• Supports latest AI networks
  (e.g., transformers)

EV Family
Vision Processor

• Heterogeneous multicore for vision
   processing
• DNN (Deep Neural Network) Engine

Functional Safety (FS) Processors

• Integrated hardware safety features for all processor families
• Accelerates ISO 26262 certification for safety-critical automotive SoCs
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Along with optional FPU, MPU, μDMA, Real-Time Trace and 
ARConnect for multicore integration, the EM Family also offers  
an Enhanced Security Package , which provides tamper protection 
features and enables designers to create a trusted execution 
environment that protects their systems and software from evolving 
security threats.

In addition, the CryptoPack option for EM cores uses ARC Processor 
EXtension (APEX) technology to accelerate common cryptographic 
software algorithms.

ARC SEM Security Processors

The Synopsys ARC SEM Family includes the ARCv2 ISA-based 
ARC SEM110 and SEM120D security processors to protect against 
logical, hardware and physical attacks. The SEM processors include 
a secure MPU that enables the creation of a Trusted Execution 
Environment (TEE) to protect secure functions from software 
vulnerabilities. The ARC SEM110 is a 32-bit RISC core that is 
optimized for performance, power, and area efficiency. The ARC 
SEM120D has an added DSP instruction set and unified  
multiply/ MAC unit. The ARC CryptoPack, FPU and μDMA licensable 
options are available for the ARC SEM processors.

The ASIL D compliant ARC SEM130FS Safe and Secure Processor 
simplifies development of safety-critical automotive applications 
while enabling designers to integrate security into their SoC to 
protect against logical, hardware and physical attacks. The ARC 
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Operating Systems

To support applications that require fast, real-time response, 
Synopsys offers MQX RTOS. MQX occupies a very small memory 
footprint and supports fast context switch times.

ARC processor cores are supported by open-source operating 
systems available from official project repositories. Synopsys 
enhances and maintains the Linux kernel and the Zephyr RTOS to 
run optimally on ARC processor cores.

Third-party Ecosystem

The ARC Access Program expands the choice of embedded 
software and hardware solutions available for ARC and ARC-V 
processor IP. This program builds on the ecosystem of third 
parties supporting the ARC and RISC-V architectures with software 
development tools, real-time operating systems (RTOSes), 
middleware and stacks, semiconductor IP and design services.

The ARC Access Program helps customers to:

•	 Develop ARC-based embedded solutions faster by leveraging 
compatible products from leading embedded industry vendors

•	 Reduce project risk by taking advantage of design solutions  
pre-ported and tested for ARC processor IP

•	 Save on development costs and resources by using products 
optimized for ARC-based designs

ARC EM Software Development Platform
The ARC EM Software Development Platform accelerates software 
development and debug of ARC EM processor-based  
system-on-chips (SoCs) for a wide range of ultra-low power 
embedded applications such as IoT, sensor fusion, and voice 
applications. The ARC EM Software Development Platform includes 
a configurable hardware board with commonly used peripherals 
including motion sensors, flash memory, Bluetooth, and Wi-Fi 
and is extensible with Arduino, mikroBUS and Pmod connectors. 
Downloadable platform packages with hardware and software 
configuration information are available, providing a flexible software 
development platform.

Figure 1: ARC EM Software Development Platform

ARC HS Development Kits

The ARC HS Development Kits are ready-to-use software 
development platforms that include a multicore ARC HS3x-based or 
ARC HS4xD-based chip, implemented in a TSMC 28HPM process, 
that integrates a wide range of interfaces including Ethernet, USB, 
SDIO, I2C, SPI, UART, and GPIO, as well as a GPU. The kit also 
features an on-board WiFi and Bluetooth module. This combination 
of ARC HS processors and the comprehensive set of peripherals 
allow developers to build and debug complex software on  
a fully-featured hardware platform. Software support includes ARC 

http://embARC.org
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ASIP Designer is a tool suite to accelerate the design, programming 
and verification of ASIPs that brings ASIP design within easy 
reach of every SoC team. Using a single processor description 
language, ASIP Designer automatically generates both a software 
development kit (SDK) including a C/C++ compiler, both  
cycle-accurate and instruction-accurate simulators, and a fully 
featured debugger, as well as synthesizable RTL. This allows for 
efficient exploration of architectural choices and a rapid path to 
silicon implementation.

RTL

SDK

Your Processor
Model

Optimize

Explore
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Synopsys Processor Families

ARC-V RMX Series - Ultra-low Power 32-bit RISC-V Processors for Embedded Applications

Key Features* RMX-100 RMX-100D RMX-110-
FS RMX-500 RMX-500D RMX-510-

FS
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ARC VPX Family—High-Performance  DSP for Signal Processing Applications

Key Features VPX2 VPX3 VPX5 VPX2FS VPX3FS VPX5FS

Vector-length (bit) 128 256 512 128 256 512

Scalar execution unit      

Three vector execution units      

Dual SIMD multiply units (8-, 16- and 32-bit)      

Linear algebra/math vector floating point engine      

Vector data closely coupled memory (VCCM)      

Arm® AMBA® AXI™ and AHB-Lite™ interfaces      

Single-, and dual-core configurations      

Quad-core configurations  

Enhanced sleep modes and architectural clock gating      

L1 and I/O cache coherency unit      

ECC on memories      

Safety certified   

Power management interface/DVFS support      

Scalar FPU (single- and double-precision, IEEE754-2008 compliant)      
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ARC NPX6FS NPU Family–AI/Neural Processing

NPX6FS 
1K

NPX6FS
4K

NPX6FS
8K

NPX6FS
16K

NPX6FS
32K

NPX6FS 
48K

NPX6FS
64K

NPX6FS
96K

MACs 1,024 4,096 8,192 16,384 32,768 49,152 65,536 98,304

DMA        

L2 Shared Memory 0-64 MB 0-64 MB 0-64 MB 0-64 MB 0-64 MB 0-64 MB 0-64 MB 0-64 MB

L2 Controller        

Tensor Accelerator        
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ARC EM Family—Ultra-Compact, Ultra Low-Power Processors for Deeply Embedded Applications

Key Features EM4 EM6 EM5D EM7D EM9D EM11D EM22FS

3-stage pipeline based on ARCv2 ISA       

Up to 2 MB instruction and data closely coupled memory       

Enhanced sleep modes       

Arm® AMBA® AHB and AHB-Lite™ interfaces 

글
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Synopsys Processor Families (Continued)



https://www.synopsys.com/designware-ip/memories-logic-libraries.html
https://www.synopsys.com/designware-ip/analog-ip.html
https://www.synopsys.com/designware-ip/interface-ip.html
https://www.synopsys.com/designware-ip/security-ip.html
https://www.synopsys.com/designware-ip/processor-solutions.html
https://www.synopsys.com/designware-ip/ip-subsystems.html
https://www.synopsys.com/designware-ip/ip-accelerated.html
https://www.synopsys.com/designware

