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应用驱动

架构创新

后摩尔时代的机会—芯片定制

General-purpose CPU performance (vs. VAX-11/780)
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摩尔定律不再持续有效…… 后摩尔时代

硬件效率

系统需要定制的芯片
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两种不同的创新模式——芯片产业变革中

芯片原厂模式

• Application scene à 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

垂直定制模式

垂直领域的芯片定制将成为产业主导模式
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垂直定义模式的三个特点

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 HW
独有硬件

Unique Chip with DS 
Architecture builds

the core Competence
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从应用到芯片的全栈优化

SoC/Chip
Implementation

Platform IPs
Analog IPs
Integration
RTL2GDS

Foundry/Pkg/Test

Vertical
Application

Software
Stack/SDK

Software
Algorithm

SoC 
Architecture

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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DSA： 垂直领域专属技术栈
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芯片定制的五大挑战

挑战……

IP 
Resource
Flexible IPs for DSA

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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赛昉的努力与成果……
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赛昉科技努力打造的垂直领域芯片定制平台
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《模板化SoC芯片》快速定制设计平台

敏捷设计方法学 可重用IP统一数据包 高效率后端物理设计

生产、封装、测试 EDA 工具 设计服务器硬件 网络资源云服务

云端敏捷
设计平台

自动化设计工具

垂直领域DSA
架构芯片定制

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

资源共享省成本 流片验证低风险 领域专属深优化 模板设计周期短 同步开发产品快
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垂直领域芯片技术产品模板技术架构

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

Compt Processors

DSP/NPU/GPU

Common 
Platform IPs

Acce Engines

ISP/NNE/VideoCDC

Hardware IPs Software IPs

Open SoC Platform for Vertical  Domain A

Linux, RTOS

SW Protocol
Stack

Algorithm
software

SW Drivers

Algorithm

Datapath

Pipeline

Bandwidth

IP Config.

BUS

MEM

Interface System BOMPower

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
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垂直领域芯片技术支持芯片与应用同步开发
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Start +1m +2m +3m +4m +5m +6m +7m +8m

系统应
用开发

芯片定
制开发

Platform 
Release and 
Transferring

Requirement
Collection

System HW 
Application
PCB design

Target 
application 
system test

Application software develop and algorithm porting

Application 
product 
demo release

Product SoC 
Full-mask TPOPhysical Design and Signoff----------

3R Modification:
Reduce / Resize / 
Replace

Chip Spec
Finalize

Test and Optimization

ES 
Sample 
Release

System 
Product 
Release

Mass 
Production

Ramp-up

现有平
台模板
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垂直领域芯片技术已有三个芯片平台模板
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RISC-V 64bit
U74/1GHz

L1$ 32K/32K

L2Cache 2MB

Vision DSP 
600MHz

256KB/256KB
32KB I$

Video Enc
H264/H265
4K@60fps

DLA
800MHz

2048 MACs

NNE50
500MHz

1024 MACs

Video Dec
H264/H265
4K@60fps

ISP 2-core

MIPI-CSI-rx

Postprocessor

MIPI-DSI

MIPI-CSI-tx JPEG Codec

Graphics 2D

Display Engine
OSD/Overlay

Audio DSP

Ethernet MAC
10/100/1000M

DDR external memory I/F
64bit, 3200bps, 2-channel

LPDDR4/DDR4/DDR3/LPDDR3

USB 3.0/2.0
Host/ Device

TRNG Security 
HW Engine

SHA/ECC/AES

QSPI Flash Controller

eMMC/SDIO 
x2

I2C x4

SPI x4

ChipLink
32bit/200MHz

Audio DAC x2

PDM x4

PCM x1

VAD

PWM x8

RISC-V 32bit
CPU E24

RISC-V 64bit
U74/1GHz

L1$ 32K/32K

DMAC1

EZMASTER DMAC0

OTP

Temp SensorPLL x3

UART x4

Timer x7 GPIO x64

SRAM (2MB)/BootROM (32KB)

NOC/AXI BUS

I2S x4

蓝牙

听觉

视觉
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垂直领域芯片技术计算能效优化专属定制IP

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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垂直领域芯片技术持续推进DSA芯片的产品化落地

Domain Specific

Architecture

Standard 
ISA

Open

Better RISC-V 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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“家电之都”的芯片机遇
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家电产品的智能化升级的三个层次

智能连接
智能设备、无线连接

智能听觉
语音理解、人声控制

智能视觉
视觉理解、主动智能
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BLE蓝牙主控MCU平台—实现家电智能连接

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

BRG

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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BLE蓝牙主控MCU测试芯片及开发板

测试芯片开发板应用场景
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智能语音处理器平台 – 赋能家电的智能听觉

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/QS
PI

controller

Tilelink/AMBA

BRG

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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智能语音处理器芯片与开发板

测试芯片开发板

应用场景
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智能视觉处理器平台 – 赋能家电的智能视觉

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

Video-in
System

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

Algorith
m

HW 
Engine

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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智能视觉处理器芯片在家电应用

测试芯片版图应用场景
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1.RISC-V CPU内
核

架
构

的
技

术
领

头
羊3.

成
熟

的
家

电
产

业
基

础
与

产
品

需
求

2. 垂直领域SoC芯片平台技术与方法

开源
芯片基地

芯片国产化自主保障 家电产品智能化升级

打造顺德-家电之都的”芯片-整机”闭环，创建业态新模式

RISC-V开源芯片在家电产业中的机遇
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