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SiFive 推动垂直领域技术创新 

 

Promotes Technological Innovation in Vertical 

Domain 

 

 

 

Jun. 2019 
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后摩尔时代的机会 

General-purpose CPU performance (vs. VAX-11/780) 
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25% 
per year 

52%  
per year 

23%  
per year 

12% 
per year 

3.5% 
per year 

Moore's law is SLOWING DOWN More Than Moore 

• Hardware Efficiency 
 

• Architecture Innovation 
 

• Application Driven 

 Chip Should be 
Customized 
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两种不同的创新模式 

Chip Company mode: Qualcomm 

• Application scene  algorithm 

• Software definition chip 

• Application is the driving force of tech. 

innovation 

• Chip First, then System 

• Software depend on hardware 

resource 

• Chips Drive the technological 

innovation 

Vertical Customization mode： 

Apple 

…… Chip Customization in Vertical Domain is the future 
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垂直定义模式的特点 

Focus 
目标专注 

 
One chip-spec for one 
application scenarios, 

Domain-related knowhow 

Optimization 
全栈优化 

 
Full Stack Optimization 

enhances the overall 
competitiveness 

DSA Hardware 
独有硬件 

 
Unique Chip with DS 
Architecture builds 

 the core Competence 



CONFIDENTIAL – COPYRIGHT 2018 SIFIVE.  ALL RIGHTS RESERVED. 5 5 

从应用到芯片的全栈优化 

SoC/Chip 
Implementation 

Platform IPs 

Analog IPs 

Integration 

RTL2GDS 

 

Foundry/Pkg/Test 

Vertical 

Applicatio

n 

Software 

Stack/SDK 

Software 

Algorithm 

SoC 

Architectur

e 

DSA 

Related 

Core IPs 

App. Scenarios 

Experience 

Product Form 

Cost/Power 

…… 

 

Security 

Wireless PS 

RTOS 

Linux 

…… 

 

Audio/Video 

Compute Vision 

Deep Learning 

…… 

 

Bus Matrix 

Memory 

Datapath 

Interfaces 

...... 

 

 

 

CPU/DSP 

ISP 

HW Engine 

…… 

 

 

Full Stack Optimization for 

Application 
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Challenge…… 

IP Resource 
 

Flexible IPs for DSA 

挑战 

Platform 
 

SoC infrastructure 

Team 
 

More than 14+ 
Disciplines 

Cost 
 

3rd IPs License, MPW, 
package for Verify  

Time 
 

Long time to get 
silicon for validation 
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Help from SiFive…… 
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SiFive提供的RISC-V CPU内核的技术特点 

Scalable & 

Modular 

Design 

Open Source 

Projects  

 

 

Only RISC-V 

Standard 

ISA 

1. RISC-V CPU 

Core 

2. Max 

Configuration 
3. Continue Open 
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Microcontrollers 
IoT 

Wearables Power Consumption 

SiFive RISC-V IP Series 

Industry-leading 32-bit/64-bit Embedded cores 

Industrial 
Modems 
Storage Power Efficiency 

多个系列的成熟CPU内核IP 

--- All CPU cores support configurable features According to DSA ideas 

 

High performance 64-bit Application Cores 

Low Cost Linux 
Industrial 
Gateways 

Storage 
Networking 
Automotive High Performance 

SBC 
Networking 
Consumer Highest Performance 

Multi-core for Linux 

Multi-core for Linux 
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7 Series 
Dual Issue 
8 stage pipeline 
E, S, U Cores 
 

5 Series 
Single Issue 
5-6 stage pipeline 
Multi-Core  
S and U Cores 

3 Series 
Single Issue 
5-6 stage pipeline 
Multi-Core 
E Cores 

Q4’18 Q3’19 Q1’19 Q2’19 

Released Std Part 

E31 

SiFive Core Designer Series 

2 Series 
Power/Area Optimized 
2-3 stage pipeline 
E and S Cores 

E34 

E21 
E20 

E24 

U74 E76-MC 
U77 

E76 

E27 Roadmap Std Part 

S77 

S51 
S54 

U54-MC4 
U54 

8 Series 
Super Scalar 
12 stage pipeline 
Out of Order 
 

U84 

U52 

Q4’19 Q1’20 

U87 

S21 

S76 

U74-MC S76-MC 

更多高端内核IP即将推出 

--- continue to be the leader the risc-v technology 
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支持多种内核的在线定制 

--- Design your own CPU core within 1 hour 
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DesignShare  全力打造的技术创新环境 

Customer 

SiFive RISC-V 
CPU IPs 

IPs @ Zero 

cost 

Silicon 

Prototype 

DesignShare 

IPs 

Freedom Platform 

SiFive Silicon 
Implementation & 

Infrastructure 

--- Lowest Cost for Innovation Verify 
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DesignShare推动IP与SoC联动发展 

• Partners provide their IP for 
SiFive Freedom Platform at 

zero cost 

Machine Learning 
Segment 

Foundational IP  

RISC-V Cores 

… 

IoT Sensor  
Segment 

Edge 
Segment 

Design 
Share 

IP Pool • Benefit to Partners 
– Increase design starts 

– IP Protection via SiFive 

– SiFive collects NRE/Royalties 
in production and provides 
to partners 

• Benefits to Customers 
– Reduces expertise needed 

– Single contract/NDA 
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越来越多的DesignShare合作伙伴 
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DesignShare现有IP资源 

Features/IPs IP Type IoT AR, VR, Surveillance Edge Inference 
Process Node - Low Power Node FinFet Node FinFet Node 

Main Processor Soft IP E2/3 Series U7 Series U7-MC Series 

Control Plane/Micro Controller Soft IP E21 E27 S71 

Memory Controller Soft IP N/A  ☑️ (LPDDR4)  ☑️ (LPDDR4) 

Memory PHY Hard IP N/A  ☑️ (LPDDR4)  ☑️ (LPDDR4) 

System Bus Soft IP AXI/TileLink AXI/TileLink Tilelink 

Embedded FPGA Hard IP ☑️ ☑️ N/A N/A 

AI / DLA  Soft IP ☑️ , Customer Specific ☑️, Customer Specific ☑️, Customer Specific 

L2 Cache Hard IP None 2MB Shared 2MB shared with System 

Video Encoder Soft IP None ☑️ H264/H265 ☑️ H264/H265/VP9 

Video Decoder Soft IP None ☑️ H264/H265 ☑️ H264/H265/VP9 

Audio Interface Soft IP 4x PDM, 4x I2S, 4x ANA I2S/TDM/PDM None 

USB PHY Hard IP N/A ☑️ (1x USB 3.1,  1x USB2.0 Host) N/A 

USB Controller Soft IP N/A ☑️ (1x USB 3.1,  1x USB2.0 Host) N/A 

Ethernet Controller Hard IP N/A  ☑️ (10GbE)  ☑️ (100GbE) 

Ethernet PHY Soft IP N/A  ☑️ (10GbE)  ☑️ (100GbE) 

Camera Interface Hard IP  ☑️ (LVDS,MIPI)   ☑️ (2x CSI-4) None 

GPU Soft IP  ☑️ (2D)  ☑️ (2D, 3D) None 

Storage Interface Hard IP None  ☑️ (SD 4.0, UHS-1, eMMC 5.1) None 

PCIe Controller Soft IP None ☑️ (PCIe Gen4) ☑️ (PCIe Gen4) 

PCIe PHY Hard IP None ☑️ (PCIe Gen4) ☑️ (PCIe Gen4) 

ADC/DAC Hard IP ☑️ (12bit ADC, 12 bit DAC) ☑️ (12bit ADC, 12 bit DAC) N/A 

Security Soft IP ☑️ AES/SHA Sec Boot  ☑️ Root of Trust, Secure Boot, Crypto ☑️ Root of Trust, Secure Boot, Crypto 

GPIOs, PLLs, efuse, Std cells Hard IP  ☑️   ☑️    ☑️  

Peripherals Soft IP  ☑️ (I2C, UART, WDT, SPI, I2S, RTC)  ☑️ (I2C, UART, WDT, SPI, I2S, RTC)  ☑️ (I2C, UART, WDT, SPI, I2S, RTC) 

☑️  DesignShare Partner 
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更多的IP资源正在加入DesignShare 

DSP 
 

Voice/Vision 

ISP 
 

Image Processor for AI 

NPU 
 

Neural Processor 

PMU 
 

Low Power PMU 

--- Focus on New requirement of AI IoT 
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云端设计环境 最高效的设计思想反馈 

Production Silicon 

Spec, packaging, test, QA, 
quantities, shipping info 

Custom SoC Design 
From Concept to Silicon 

Chip Factory 
N

e

t

w

o

r

k

 

Vertical Market 
Template Designs 

S

t

o

r

a

g

e

 

T

e

l

e

c

o

m

 

IC Design Tools 

IP selections, functional spec, 
PPA requirements 

Subsystems (RTL) 

Subsystem Design Tools 

Processor Design Tools 

Processors (RTL) 

Web-based User Interface  

Functional spec, 
PPA requirements 

Core Series 
Processor IP Families 

Processor Factory 

Ultra 
low-power 

MCUs 

Linux-capable 

Application 

Processors 

Power/Performance 
Efficient IP Portfolio 

AMBA bus 
compliant 

Computing, 
automotive, 
audio, video, 
IoT gateways 

& sensors 

Subsystem Factory 
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敏捷设计能力创新成果的快速交付 

Web-based GUI 

CSoC Engineering 
Expert assistance by experienced 
engineers 

TPO Fab OSAT 

…… Custom SoC delivered in 12 weeks 

SiFive Infrastructure (Azure or CSoC Operations) 

Customer 

3rd party IP 
providers 

Core 
Designer 

1 

Chip 
Designer 

3 

Core Generator 
Custom RISC-V cores in 24 hours using Chisel 

2 

Chip Generator 
Custom SoC Design in days using Prometheus 

4 

RISC-V cores 

Chosen Chip 
Template 

IP blocks 

New Chip 
Templates 

IP blocks 

Block Generator 
Reusable IP blocks via 
open pub standards 

6 
DesignShare 
Secure 3rd party IP 
marketplace 

7 
Chip Templates  
Reusable base SoC 
designs 

8 
Block 
Designer 

5 

IP & CSoC Engineering 
In-house capability for accelerated platform growth 

IP 
onboarding 

IP blocks 

EDA Tools 
Abstracted by Prometheus 
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DSA SoC平台模板 垂直领域的创新加速器 

RISC-V Processors 
Vector/CPU 

SoC Chip Platform/Template 
（DDR,  I/F controller, Analog） 

OS 

SW Stack 

APP SDK 

Product A1 

Opt. for Vertical A 

Linux, RTOS 

AI Processors 
DSP/NPU/ISP 

Common 
Platform IPs 

HW Engines 
ISP/NNE/Video 

SW Protocol 
Stack 

Hardware IPs Software IPs 

Open SoC Platform for Vertical  Domain A 

Algorithm 
software 

SW Drivers 

Algorithm 

Datapath 

Pipeline 

Bandwidth 

IP Config. 

BUS 

MEM 

Interface System BOM Power 

APP. 

Product A2 APP. 

DSA Optimized for application and algorithm 

Vertical domain A 
Requirement #N 
 

Vertical Domain A 
Requirement #1 
 

…… 

Define 
Delivery 

Customer   
Private IPs 

针对垂直领域应用优化的 DSA SoC platform(Template) 
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Template典型案例 – 1 （IoT-MCU） 

USB PHY 

USB 
controller 

CPU 
 

RISC-V 
E2x 
E3x Security 

system 
Cache 

controller 

Tilelink/AHB Bus 

 Tilelink/APB Bus 

AHB 
Bridge 

PMU 

I2C UART GPIO SPI 

SD2.0/3.0 
controller 

WDT 

Embedded 
Flash 

controller 

eFlash 
Macro 

PWM 

PLL 
OSC 

ROSC 

PLL 

ROSC 

32KOSC 

ADC 

AFE 

Baseband 
Modem 

RF 
2.4GHz 

Tilelink/AHB Bus 

B
R

G
 

RISC-V MCU 
 

E2x Timer 

UART 

QSPI Flash 
controller 

DMA 
controller 

RTC 

ROM 
RAM 

OPT/ 
Efuse 

超低功耗 

安全方案 

成熟SDK 

更低成本 

无线连接 

《平台价值》 
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Template典型案例 – 2 （Smart Audio） 

USB PHY 

USB 

controller 

CPU 

 

RISC-V 

 

E2x 

E3x 
Cache 

controller 

PSRAM 

controller 

Tilelink/AMBA Bus 

 Tilelink/AMBA Bus 

AHB 

Bridge 

Audio/ADC 
I2C UART GPIO SPI PWM 

I2S PLL 

ADC 

LDO 

IPC 

Mailbox 

Nflash/QSPI 

controller 

 

Tilelink/AMBA 

B
R

G
 

DSP 

 

 

 

 

Vector Proc 

Audio DSP 

SD2.0/3.0 

controller 

PSRAM 

PHY 

Audio/DAC 

DMA 

controller 

I2S 

Voice 

Trigger 
ROM 

RAM 

Security 

System 

Efuse 

OTP 

Audio 

NNE 
低功耗 

安全方案 

音频算法 

低成本 

智能算法 

《平台价值》 
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Template典型案例 – 3 （Smart Video） 

CPU 

 

RISC-V 

 

 

E7x 

S7x 

U5x 

U7x 

RISC-V 

Vector 

Processor 

 

 

 

E27 

~ 

U77 

DDR 

PHY 

ONFI 

PHY 

PCIe 

PHY 

USB 

PHY 

DDR4/3 

LPDDR4 

LPDDR3 

NFlash 

controller 

PCIe 

controller 

USB 

controller 

Display 

System 

Tilelink/AMBA Bus 

Video 

Post 

processor 

MIPI 

CSI, DSI 

controller 

SD4.0/3.0 

controller 

MIPI  

 

D-PHY 

Peripheral 

Modules 

L2-Cache 

Controller 

Security 

system 

Image 

Signal 

Processor 

Vision 

DSP 

CNN 

Engine 

（NPU） 

Ethernet 

controller 

Video 

Codec 

计算能效 

可靠计算 

视频处理 

深度学习 

视觉算法 

《平台价值》 
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SiFive  DSA Innovation 

Domain Specific 

Architecture 

Standard 
ISA 

Open 

Better RISC-V CPU Core 

DSA SoC 
Platform 

Domain 
Specific 

Knowhow 

SW Stack  

IPs 

Design 

Share IPs 

RISC-V  

DSA Cores  

Algorithm 

Opt. & IPs 

DS related 
IPs 

Continue Innovation of SoC Arch and solution 

DSA 
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SiFive Valuable Technology Structure 

CPU Core 

Design/Licen

se 

Template Based Fast SoC Customization Service (SaaS) 

Chisel Methodology IP On boarding High Efficiency of PD 

Foundry, Test, Package EDA Tools/Flow Design Server 
Cloud infra-

structure 

Design automation 

垂
直
领
域
A 

…

… 

软件栈 

算法优化 

DSA架构 

硬件加速 

CPU优化 

SoC架构 

垂
直
领
域
B 

垂
直
领
域
C 

垂
直
领
域
X 

More ISA set Efficiency RISC-V Core Dev. and Customization 

Template 

based Fast 

Spec-in 

Service 

DSA Opt. 

SoC 

Customizati

on 
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DSA Innovation 

Together!  


