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% Kunminghu pArch Overview

Frontend

4 Two-tier CPU Core Roadmap

Kunminghu Architecture

> Designed for high performance

» Targeting server/data-center segment

* RVA-23 profile

* Leading RISC-V feature sets (H/V ext.)
Versus ARM Neoverse N2

Nanhu Architecture

> Designed for power/area efficiency
> Targeting industry-control segment
+ RVA-20 profile
* Taped out and tested

Versus ARM Cortex A76

+ Industrial-grade parch design and development workflow
- Highly configurable with agile development methodology

+ Witten in Chisel, delivered in both Chisel and Verilog
+ Leverage Chisel's high configurability and efficiency

Taped-out RTL-Freeze
2GHz@14nm 2GHz@14nm 2GHz+@14nm
2022 2023 2024
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Logic Optimization

| Aligning Optimization and Evaluation AIG Representation Logic Verific

| B
g ¥

Steiner Tree Gener
Routing Congest

Timing/Power/Noise/IR Drop

:
Calculation and Prediction’ Power Deliver Network Plan

T

Large Chip Model (LCM)

m =

SIRSEIREXT
(Large Language Model. Large Circuit Model,

[
Nei

Spectcaton] [AdEectal| | Foncionar Toge [ Tedh
= Design | |_Design”_| | > |_synthesis |1 Mapping ||

HD Language (Text) data Circuit (Graph) data

iEDA: Infrastructure

o To fast develop high-quality EDA tool, we need a Software Development Kit (SDK)
o iEDA can be used to support developing EDA tool or algorithm

¢ Infrastructure: Database, Manager, Operator, Inte

[

14 [

EDA Tools

EDA Infrastructure

etoce L]

Q >

[ DAt ] || Fonctional Moduie
3 i pocr
L [[post_global placer |
| Crary | Cetetise]
. EDA Tob=e—
Functional Module
| =)
. Databwse ||
(Wrappen | I | Y
L | |
1 EDA
Sow | [ Manager
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Example - How game

e Understanding how does program r
o NEMU can be changed to the real pro

w- ¥} 5 Start From Scratch

“One Student One Chip” Initiative Overview

A Massive Open Learning-by-doing Initiative

w - || Create Your Own
= RISC-\/"Processor
: Everyoneis i | Application
i welcome, with | [0 Rntmezeel
no limitation on } | (simpleyos

University |__ISA(RISC-V) |
Major (NIRRT

[ Circuit |
| Synthesis
| Physical design
| Physical verification
[__Layout(GDSII)

Grade level
Background

Visit https://ysyx.org/en/
Enroll Anytime, Open Year-Round

+ 4 years since inception
- 800 schools have been involved

- 10,000 students have participated

- 100 students have successfully taped out

[Fullrstack training ]
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Students learn to design their own RISC-V processors
(RTL->GDSII) using OpenPDK (IHP or SkyWater)
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CC (Chip Creative
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Vision: "Open-source”

reshaping chip design

e Our ultimate vision is to innovate chip design methodology through the
open-source concept, achieving the goal of "designing open-source
chips using open-source EDA tools and IPs.”

« Step 1: Open-source SoC — In 3-5years, provide the
i ified RISC

high-quality, tap
source cores and open-source SoC designs

« including RISC-V processor core IP, peripheral IP, and more
Step 2: Build Open-source SoC with Open-source Toolchain—

Over the next 5-7 years, gradually establish an open-source

-V open-

. SoC chip design process based on open-source EDA
v ‘i S RitEE8300RA A | | toolchains, 1P, and opy librari
A% JC3 N==2ussonimn . (e o i
1B .T =~ ‘ “E‘;@'ﬁ'&‘ﬁg W miel | | open-source versions
i) SRigithe; 3 = P 2
: et ith their own
. chips
(EFFHEEDARIFHEIPRONERSSE [FrEmin =8 |, Step 3: Automate Open-source Hardware Constructionwith
R o J Open-source Toolchain — Over the next 10-15 years, develop
y Al IOV  (Shuttle NOWal) smarter and more automated open-source tools to improve
g PR E BRI EHRUERL S TR WAL RS design verification efficiency

SR 10 MRE L/ FFIEIA B BAIEI PEE;

B

« Form an open-source chip design ecosystem and lower the

barriers to chip development.

15stp, 205

l..‘-_m;:

Design chips and perform tape-out
verification using open-source EDA,
open-source IP, and open-source system
software, to build functional prototype
systems.
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RETROSOC

README .md

RETROSOC

@

€) retrosoC

‘github.com, SoC (&) () https:/github.com/retroSoC ¥ A

I1Ps list and development state:

clusterlP
B Projects

system

retroSoC

A2 4 followers

interface

Hi, retroSoC -§

retroSoC contains a bundle of IPs which aim to impro
focus on frontend and verification field. We hope it
agile hardware development from frontend to back

Motivation

retroSoC

TINY

information
A Minimum RV32E Educational MCU(
CORE(ongoing): OSOC CORE(pre-learr

BUS: NATIVE bridge(NATIVE musx, AXI4

application
32MHz(SMIC110, IHP/SKY130)

MILESTONE
Common Component, Interrupt Controller, Reset&Clock Unit

soc [gaRE] wre [RE] s [6RE ow Y Fuc B coc B ot BBRE] e [EBREL e [ERE]
soc [GaRE e [5RE] s [6RE ow Y Fuc B coc (Bl ot BERE] e EBREL e [GRE]
soc [gaRE] e 8RR v R ow Y Fuc B coc B ot BBRE] e [EBREL e [ERE]
soc [ e 8RR v [ ow Y ucll cocld] sor [ = B
soc BB wre [6E8) s R w Y rucB coc Bl o [GBREL e EBREL e R
Low-speed Peripherals

sec [N wre SR sv SRR uw Y FucBl coc Bl sor [ e SRR Tev [EERE]
sec (R wre [ svv EERE uw Y FucBl cocBl sor [ - EEEE e B
sec [8RE] wre [E6RE] svv [EEREl uw Y FuclBl coc Bl sor SRR e [EERE Tev [EERE]
sec (i8] wre [EoRe] sv el uvw B rucBl coc Bl sor [EERE] e [EGRE e (SRRl
sec [SR8l wor [EoRE] s ESEEl uvv B rucBl coc[Bl sor[ESEEl ree [GSREl e SRRl
spc [@8Re] e [E6RE svv [EeRE] v Y Fuc Bl coc B sor[ESRE] e BR8] Tev [EERE
spc [gRg] e [@8m8] sv EeRE] uw [ rucBl coc [ sor [EEREl e SRR Tev [ESHE]
spc [@8R8] e [E6RE] v [EERE] v Y Fuc Bl coc Bl sor [l e [ T B
Specific Field IPs

sec |G e [ v [GE ow Y ruc Bl coc B sor BERE e ERE v (G
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