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SI-RISCV / €200 _opensource @ Watch~ | 54 SeUnstar | 195  YFork | 71
httpS//gIthchom/Sl — RlSCV/eZOO Opensource ¢» Code Issues 3 Pull requests 1 Projects 0 Wiki Insights
Hummingbird E200 Opensource Processor Core The Ultra-Low Power RISC Core
risc-v ultra-low-power cpu core china verilag
About
D 87 commits ¥ 1 branch 2> 0 releases 24 2 contributors gfs Apache-2.0

This repository hosts the project for open-source hummingbird E200 RISC processor Core.
BN

The Hummingbird E200 core is a two-stages pipeline based ultra-low power/area implementation, which has both

performance and areas benchmark better than ARM Cortex-M0+ core, makes the Humminghbird E200 as a perfect Eranch: master « New pull request Create new file = Upload files | Find file Clone or download ~

replacement for legacy 8051 core or ARM Cortex-M cores in the oT or other ultra-low power applications.

To boost the RISC-V popularity and to speed up the loT development in China, we are very proud to make it open-source. It is = SI-RISCV Update README.md Latest commit 92d9c4 on 19 May

the first open-source processor core from China mainland with industry level quality and state-of-art CPU design skills to

support RISC-V instruction set. | boards add a placehelder boards directory 5 months ago
Our ambition is to make "Hummingbird E200" become next 8051 in China, please go with us to make it happen. B doc Update README.md a month ago
. . | fpga update the prebuilt mcs to easy user download it directly 4 months ago
Usages and Applications
Bl prebuilt_tools add the prebuilt tools link to easy user 5 months ago
The open-source Hummingbird E200 core can be a perferct candidate for the following fields:
Bl riscv-tools add the missing tests 5 months ago
* Replace legacy 8051 core for better performance.
s Replace Cortex-M core for lower cost. | rtl/e203 the original freedom-e310 chisel generated QSP| have a bug in Quad-mo... a month ago
e Also, the Humminghird E200 core as a simple ultra-low power core and SoC, which is "85 2/, AEEES", with i sirv-e-sdk add the missing header file 5 months ago
detailed Docs and Software/FPGA Demos, hence, it will be a perfect example for lab practice in university or entry-level
studying. B tb enlarge the interrupt generate period in tb 5 months ago
. . | vsim update makefile 5 months ago
Detailed Introduction
E] .gitignore update ignore list 5 months ago
We have provided very detailed introduction and quick start-up documents to help you ramping it up.
[E] LICENSE upload e203 RTL codes with copyright notice and LICENSE 9 months ago
The detailed intreduction and the quick start documentation can be seen from e2ee_opensource/doc directory.
[E) README.md Update README.md a month ago

By following the guidences from the doc, you can very easily start to use Hummingbird E200 processor core and demo SoC.
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* Low cost system solution
2-3x less than alternatives.

* Flexible
Fully programmable.
Not just CNN.

* Low installation cost
Years on a battery
10-100x less than wired installations
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Microsemi RISC-V§x#%CPU

Microsemi: Mi-V Eclipse IDE Design Flow

& Microsemi

a RS\ MicrocHIP company

PMOD Arduino Shield

SoftConsole
Firmware Sample
Catalog Projects —
Compiler Programmer/
JTAG Dongle
Debugger

= A single tool chain for RISC-V and ARM MCUs
* Easy migration from ARM to RISC-V

= Running on Linux or Windows Hosts
= Bundled with example projects and RTOSs
= https://github.com/RISCV-on-Microsemi-FPGA

Demo/Eval Boards


https://github.com/RISCV-on-Microsemi-FPGA
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i www.darpa.mil
HL % Cost (§M) New procedures for physical design and
— Transistors per chip, 000 [l Design Cost 100 verification will lower the design barries; PN
o Total HW Cost B verification Cost enabling rapid specialization R
10° 75 Intelligent Design of Electronic
| Assets (IDEA) R ED LS
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>0 layout generation for mixed signal —
HEEIRHSR

integrated circuits, systems-in-
package, and printed circuit
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of electrical circuits and systems

107, Posh Open Source Hardware
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1980 85 90 95 2000 05

Technology Node 180 130 65 45 32 (POSH) Eﬂ]ﬁéIE
MOSIS An open source System on
Chip (SoC) design and N
NVIDIA  Qualcomm b (500) desig WS

verification eco-system that
enables cost effective design

| A of ultra-complex SoCs. H‘Egﬁ Eln =
Fabless companies

Verification

Broadcom  Xilinx

The 1980 ‘s DARPA MOSIS effort removed fab cost and fab access barriers and launched the fabless
industry. The ERI Design effort will address today’ s design complexity and cost barriers, creating the
environment needed for the next wave of US semiconductor innovation.
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SMIC 130nm:|:z,'|= Signoff 100MHzI{ESR=E

__LPESE, B ARM
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SIRER/IMETTFER A EBAI32AIRISC-VAMEEESOC, RMMEERIINEIEOSIEPWM, SPI, QSPI,
GPIO, UART, WatchDog, RTC (Real Time Counter) , Timer

E203FRRSOCIRE! (FR(HFPGATETFR)

Main _ HRG&E
7] l\ : ; -
N Domain B #0O
JNERDTCM :; < »  Always-
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<« DTCM EAIT AR 259200 o o Domain
PEl |y E200Z 51| b3 38 4% 7 g I
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= Open Source

. RT Threas RT-Thread
* RT-Thread
o Zephyr

= Commercial express ogic MICTIHM  reroos

* Express Logic - ThreadX

s E
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The Real-Time Operating System




I HFi25 SOCHIFPGAF£1R

HFXilinx BIFPGA-based LR

® Wl EP i Perf.V comporients USER- Soft-touch POWER POWER- http://perfv.org/
Mookl opR| Y& P et SHTpoReT ColoredLED Button RED LED KEY
Vil UE I ~
x| Y| As il o l USER- .
e g RED LED ) o7 [ [ c ’ " —
N 4 LRRN. Arduino
FPGA JTAG |§ : MCU GPIO m: ‘ Compatible
' AR 15E H FLASH B Interface
NUCLEI e
LED i 3 :
T, R @
High Speed 3 Al POWER-IN
Interface ’-f
T (backside) =
GPIO — . \. ' USER-FLASH
. . i (1)
DDR3 RTC @R B o 3R
FPGA-DONE ‘ 7 JTAG
MCU SPI Flash D5 . 3
- RED LED TR Taihid) : interface
DC: SVt EFFX FPGA RESET o g ; 3
z 2 ‘ o IcER. TAC )
————— Au USER-ITAG
X ’ s [ . 7Y
v : Compatible ®) Interface
MCU JTAG | : ;Jo— Interface

PMOD Toggle FPGA DDR3
S gﬁe ﬂ%f)g ajig Interface Switch V p e rf _V

G F G

: 1
(

) Uo



| EFi555 SOCHEFPGATFRIR
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C/C++ Compiler

. Standard GNU GCC Toolchain (with both Linux and Windows version)

Software Development Kit

. Hbird-E-SDK: based on GCC Toolchain, JEi{TEY%. =hirisFIsE.
LLVM. Python

Windows and Linux IDE
. Eclipse C/C++ Development IDE

. Note: utilize the whole RISC-V ecosystem, any IDE supporting RISC-V
will support Hummingbird E200 (because of standard ISA)

Software Simulation
. Based on QEMU

JTAG Debugger
. JTAG Debugger (USB-Disk size, Cost around 30 RMB)

RTOS Support

. FreeRTOS
. RT-Thread

. Note: utilize the whole RISC-V ecosystem, any RTOS supporting RISC-
\ will ctinnort Hiimminahird E200 (bacatica of ctandard ISA)

S eclipse-workspace - RISC-V Example/src/main.c - Eclipse
File Edit Source Refactor MNavigate Search Project Run Window Help

g B "R - R iBinig @ - F i -0 "L QA-iSE

P . e <
e 2| = 8 [& main.c &2
B%|e < | 197

=

2
e b%RISC-VExamF 3 MName : main.c
v [ osrc 4 Author
v [& mainc 5  Version :
uy sidi 6 Copyright : Your copyright notice
& 7 Description : Hello RISC-V World in C
@ mai

g =/
a

]
o

?(11 #include <stdic.h>

I3

2
132
15

17

18

192 int

22 main(void)

21 {
printf("Helle RISC-V World!™ "\n"};
return @;

24 }

25

5 Problems 2
3 errors, 0 warnings, 0 others
=
Description Resource

@ Errors (3 items)

< >

0 items selected

3
14 * Print a greeting message on standard output and exit.

16 * On embedded platforms this might require semi-hosting or similar.

Path Location

[ remd | | 2

8 go. = Ta B = B8
v ERR o % T
M stdioh
@ main{void) : int
e ~=0
Type
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