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o )| SWEMRISC-VAIRIRIHEHL
| i World’s first RISC-V Al single board computer
S SIKEMRISC-VEREMELIEFE
World’s first RISC-V Al vision processing platform

@ 2IRZIHIESRLSMRISC-VEEREFHLIRE X
v Worlds first high-performance RISC-V microprocessor core built with the most instruction extensions
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About us

Founded in 2018, StarFive is a Chinese high-tech company with independent intellectual property rights, providing world-leading and
RISC-V based products including CPU IP SoC, and development boards, etc. Also, StarFive is the leader of RISC-V technology and eco-

system development in China.

Since its establishment, StarFive has launched series of RISC-V based products, including world” s first Al vision processing platform,
world's first high-performance microprocessor core built with the most instruction extensions, and world” s first Al single board comput-
er. StarFive’” s products can be used in a great variety of industries and scenarios including smart home appliances, smart monitoring,
industrial robots, industrial robots, traffic management, intelligent logistics, wearable devices, solid-state storage, network communica-
tion, and edge computing, etc. StarFive provides perfect marketing, technical support, and after-sales services with its branches set up

in Shanghai, Shunde, Beijing, Chengdu, Shenzhen, Malaysia, and Singapore.

StarFive, rooting in China, and taking a broad view of the world, aims to become the leader and promoter of global RISC-V technology
and ecosystem. StarFive will cooperate comprehensively with the global ecosystem partners in kernel layer, system service layer, frame
layer, application layer and all other respects. StarFive will promote RISC-V technology into more high-end application areas and create

more value for global developers and customers by leading the RISC-V development, and driving industry innovation.
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The first generation of affordable RISC-V boards designed to run Linux

A%E /Memory
8GB LPDDR4

AR RRRRRTRRRRRR!
ERRRERERERRRERR)

%0

4x USB3.0 &0

1 x FIKEAR MR A

1x 3.5mm E5EO

373% TRNG ] OTP

3% DMAC, QSPI REB4ME

40 Pin GPIO Header (28 x GPIO, I12C, 12S, SPI, UART)
ERTFRERRMEUEFHED MicroSD F18

1 x 2.4GHz Wi-Fi R0TE5F 4.2

1 x BFIRER 1 x Filizi

01

@® LIEEE /Processor
U74 X% / U74 Dual-Core

® IRMERS /Operating System

Linux

Peripherals

-+ 4 x USB3.0 Ports

- 1 x Gigabit Ethernet

« 1 x3.5mm Audio jack

- Support TRNG and OTP

- Support DMAC, QSPI and other peripheral

- 40 Pin GPIO Header (28 x GPIO, 12C, I12S, SPI, UART)

- MicroSD card slot for operating system and data storage
- 1 x2.4GHz Wi-Fi and Bluetooth 4.2s

- 1 x Reset button and 1 x Boot button

YAt 12

- SRIRARED (H264/H265): =&

4K@O60FPS

« W ISP, Bt Er s 4K@30FPS
« 2 xMIPI-CSI, 1 x MIPI-DSI

1xHDMI 14, Fx= 0] Z7~ 1080P@60FPS

- XFFMIPI-CSITX, B3 ISP #0 Al 212

JE W5

- JPEG 4mfi#tL

Video Processing

- Video Encoder/Decoder (H264/H265)

up to 4K@60FPS
Dual channels of ISP, each channel
support up to 4K@30FPS

+ 2xMIPI-CSI, 1 x MIPI-DSI

1 x HDMI 1.4 (up to 1080P@60FPS)

+ Support MIPI-CSI TX for video output

after ISP and Al processing

- JPEG Encoder/Decoder

R~

< K/N: 253
- K 100 2K
- B 722K

Dimensions

- Size: 2.5inch
*+ Length: 100mm
- Width: 72mm

FEamig st

Product Introductis

B - 256 V1 fEA2XERHTENEDENRA, EEHEENMEREE,
REHE—RSENLHET Linux R4EH RISC-V HENEF
RISC-V ZRM 8985 - 256 V1 EHIREEESIVKTE, FAENMSEIE
REE B R ERAIBE D E BRI T SRSCHUARRTT =,

VisionFive V1, the iteration version of StarLight single-board comput-
er, has the same performance and configurations. It is the world's first
generation of affordable RISC-V boards designed to run Linux. Based
on the RISC-V architecture, VisionFive V1 pushes open-source to the
next level and gives developers more freedom and power to innovate

and design industry-leading solutions.
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5 - EXVINFARRE, ESHERBRISC-VITEH

Updated version of VisionFive V1 and higher performance RISC-V boards

A%E /Memory
2GB/4GB/8GB LPDDR4 SDRAM

=0
4xUSB3.0 #
2xRJ45 FIKLAK K

1x3.5mm Z5iE O
4% TRNG #1 OTP
4 DMAC, QSPI R EfBIME

40 Pin GPIO Header (12C, SPI, 12S, UART,

CAN-Bus, PWM )

EA T RIERREURTFHED MicroSD +~18
ERTIEEMEEAR MicroSIM £48
1x5GHz Wi-Fi #0115 ZF 5.1

1x BERIRAR 1x FiRRRE

03

@® IE3E /Processor
RISC-V P9#%Z /RISC-V Quad-Core

® RERS /Operating System

Linux
Peripherals
- 4xUSB3.0 Ports
- 2xRJ45 Gigabit Ethernet

+ 1x3.5mm Audio jack

« Support TRNG and OTP

- Support DMAC, QSPI and other peripherals
+ 40 Pin GPIO Header (12C, SPI,12S, UART,

CAN-Bus, PWM )

- MicroSD card slot for operating system and data storage
« MicroSIM card slot for cellular network module

« 1x6GHz Wi-Fi and Bluetooth 5.1s

- 1xReset button and 1xBoot button

HLsRALIE

« ERZRED (H265): =ik 1080p@30fps

. USTARED (H264/H265): Bk 4K@30fps

- 2xMIPI-CSI, 1xMIPI-DS|

- 3% 1xMIPI CSl and 1x DVP I AJEE

- 3XFFLCD 3§ MIPI-DS| #id, =iX 1080p@30fps
- 1xHDMI 2.0 , &S 9] &R 4K@60fps

+ JPEG Encoder/Decoder

Video Processing

- Video Encoder(H265) up to 1080p @30fps
- Video Decoder (H264/H265) up to 4K@30fps
- 2xMIPI-CSI, 1xMIPI-DS|

- Support 1xMIPI CSl and 1xDVP input channels
+ Support LCD or MIPI-DS| output up to

1080p@30fps

« 1xHDMI 2.0 (Up to 4K@60fps)
« JPEG Encoder/Decoder

R~

< KN 25 T
- K100 2K
- 722K

Dimensions

- Size: 2.5inch
+ Length: 100mm
+ Width: 72mm

PREN
Product

B3 - 2Y6V2 205 - 256 V1 B9FHERARAE, G LRIFT - 22XV
FANE, FRETE-AFLREBEINED, FEGIE E89E
b5 - 26 V2 BEEFEIMEE.

VisionFive V2 is an upgraded version of VisionFive V1. It maintains
the compatibility of VisionFive V1 on the hardware and retains the
existing peripheral interfaces of the first generation board. Optimi-
zation in image processing makes VisonFive V2 have better perfor-

mance.

5 -

40 pin header

M.2 2280(Key M)
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ATEGREMEWIEES AlVisual Processor Platform

PHRE Public Security
© SRR * Video surveillance

]

FrE& N Product Introduction
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* Traffic management

% Industrial Intelligence
N\ [ £ o8 _ N X - Tz A - Industrial robot
B - 195 7100 #5807 Mz U74 , H= 2MB I " REF, TIRMZERRS 0iA 1.2GHz, 328F Linux BRERF. B, RITRHRB XA AL
S S EE . Sl N . = - U d tai
B ISP SEREREVBEIIEREE, W EIEEGIRAIBT RA5STHs H265/H264/PEG SR, EMEIEAE. (EINFEH) Vision DSP Fl g nmannec contaner
25 4n B8 Faki

NNE iEPF B EME R B2 1575 7100 gereMEf SR MIE QI SEEMRXITE, H B0 Simt) 2 M0 s SCaY MR R K, + RAAEA = ERUIGHCS 1000

- FBEL AN (UAV), AV, ADAS - Intelligent unmanned aerial vehicle (UAV), AV, ADAS
Equipped with dual-core U74, JH7100 shares 2MB of L2 cache and supports Linux OS. The StarFive ISP is compatible with
mainstream camera sensors and the built-in image/video processing subsystem supports H265/H264/JPEG codec. With BB Smart Home
high-performance, low-power Vision DSP and NNE integrated, JH7100 will make thinking more intelligent and efficient. T IETN - Sweeping robot
JH7100 can meet the various real-time visual processing needs of the edge end thanks to the capabilities of various complex .
: . ; R . . - Eeel I - Smart door lock
image/video processing and intelligent visual calculations.

- EEENREB (/KA. RURKPE ) - Intelligent visual home appliances (refrigerator, microwave oven, etc.)

—0

® o4 {5 M AE RISC-V M 4% U74 &

F: (= —
ARG geE
- 2MB Z“#4E7F, TIESER RS ok 12GHz

Product Highlights . BB

: : (. ,
64-bit High-performance . ( RSCVebit ) ( Rscveabit ) | ! [ N ([ D @ |
RISC-V Dual-core U74 Processor ! ‘ U74/12GHz U e : | Sl HNESY 600MHz :
, p L U132k ) Lig3kek ) ! Lonidh iz =0k iz 256KB/256KB
- 2MB L2 cache, working@1.2GHz L 2048 MACs 1024 MACs ‘
' ( L2Cache (2MB) N 32KBIS ‘
+ Cache coherence for dual core RS & \ \ J J /o,
< NOC/A XI BUS >
fffffff e\ | )
' [ EzvasTer ) omaco ! ' sraM@MB)/BootROM(@32kE) | 1! [ ChipLink
\\\ L \ J - L TRxapit ) !
~ N |
! e / oY ‘ LP/DDR4. LP/DDR3 b
BANEGISRLIER S ! Ny ‘L Rsc-vE2s | DMACT | | ‘ o ) ' (" Ethernet MAC ) |
\ N Y, it,3200 Mbps,2-channel \
. =G5 ISP | 12Sx4 I - \ % L ALRAIE0ATO00MBRS) |
- Vision DSP \/ . - *U;R; ; *WT - *Spfl Z -, \\\ QSPI Flash Controller /\ | : " USB30/20 |
X X4 | e e e e — .
- H264/265 TR RS (" soea )1IL N Jv || - -_-z \__ Host/Device ) |
R3lE ‘\ aye ( V! ’ Post | S
* NS PWMx8 \ 12C x4 | ostprocessor ) | eMMC/ [
- ! !
Qikﬂg;ﬁlﬁﬁﬂﬁﬂglﬁé - MIPI &0 \‘/ Audio DACx2 | :\ \> : [ Video Dec >&/ : I{_ SDiOx2 |
EIEMLE5| 2 (NNE) (1 TOPS) AN ar wor ) GPIOX64 | || H264H265 || Dggg%ggg;ye\\ e
SHo N A . - \_ oy
BEERTIRRE S S TEH224 (NVDLA) (3.2 TOPS) Powerful Image and Video Pro- |- ~ 1 N | \ K@eOfps | ————— < || ssm !
. || PDM/DMICx4 || [ Timer x7 I PINMUX | MIPI-DS1 X L J |
p ful D L . p ) cessing System & o [ N R S s W ‘
_____ = — = = = = S Py U I P S —
owerful Deep Learning Processing . StarFive ISP - T S el . e ey g L me ]
; A WAN ‘ ) e ‘ e
Eng!ne . Vision DSP [ L MIPI-CSI-rx w ISP 2-core | Video Enc I I TRNG Security ‘ : PLLx3 | !
StarFive Neural Network Engine (NNE) (1 TOPS) - H264/265 Video Codec |- 2 > H264/H265 | S HW Engine | | > <
NVIDIA Open Source Deep Learning Hardware Archi- - Display engine | ( MIPI-CSI-tx J | JPEG Codec | 4K@60fps I L ‘/ oTP SHA/ECC/AES | | Temp Sensor | !
) \ \ \ \ J Jyt s |
tecture(NVDLA) (3.2 TOPS) - MIPI interface e - / v \ === N _
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CPU FZ&%

- 64 i RISC-V CPU (U74) ¥23; 2MB 4421709
%, 335 Linux, $ZX 1.2GHz

- FBFSCETERHIAY 32 £ RISC-V CPU #% (E24)

M5 AIBRETE (A

- Vision DSP: EIEIH &MY VP6

- Al %3225 . NNE (1024 MAC@500MHz) &
NVDLA 3|2 (2048 MACs@800MHz)

RESEE

- 32 LPDDR4/DDR4 JUEi# , &3X 3200Mbps
- B7E DLA 31ZH 2MB 24 RAM

- 3ZFF QSPI INfE

HSRLIETF R4
- PURAREDEE R AmEDEs A B ARAL | B STF 4K@6O0FPS
R H264/H265 S5

- JPEG %Rf#15

© WK ISP, B&RE 4K@30FPS
-+ BRexIE 3 MUBEAZDO 1D DVP RO
N MIPI-CSI #0 (4D2C @ik 4K@30FPS)

ETFRE
- XHHBIX 4K@30FPS 9 LCD R MIPI-DS| #itt]

- 2R MIPI-CSI TX, B3 7 ISP #0l Al &b S

EETRR
- USB3.0/2.0 EH# / &1t
« BT 10/100/1000Mbps BT Ik LAAR

- SD/SDIO/eMMC FEHI=FIZ

Security Subsystem 2 FZ %

- J0RSIEE : AES, SHA, ECC/RSA, HASH

- 54 NIST SP800-90a/b/c K BSIAIS 20/31 TRNG
- 2KB OTP X245 i L7t

ERFRSR

- 12SI/F, 235 DMA 0

- S/PDIF, 735 RX #1 TX 185

- EMAT DMIC N FBHY 4 B§ PDM HIA
- BB PWMEO/ DAC HiH

FENRZEA

- 2 4 x SPIBYFE BT
« 4 x UART

« 4x12C

- 8x PWM #iH

« 64 x GPIO

[ 07

CPU Subsystem

- 64-bit RISC-V CPU (U74) dual cores with 2MB L2 cache, support Linux,

1.2GHz

- 32-bit RISC-V CPU core (E24) for real-time control

Vision and Al Computing

« Vision DSP: VPé for computing vision
- Al Processors: NNE (1024 MAC@500MHz) and NVDLA Engine (2048

MACs@800MHz)

Memory and Storage

2 channels of 32-bit LPDDR4/DDR4, up to 3200Mbps
BUS RAM 2MB share with DLA Engine

Support QSPI flash memory

Video Processing Subsystem

+ Separate video decoder and encoder, both support up to 4K@60FPS and

multi-stream for H264/H265

+ JPEG encoder/decoder

Dual channels of ISP, each channel support up to 4K@30FPS

* Support up to 3 video inputs, one for DVP and two for MIPI-CSI with

4D2C up to 4K@30FPS

Display Subsystem

- Support LCD or MIPI-DSI output up to 4K@30FPS
- Support MIPI-CSI TX for video output after ISP and Al processing

Connectivity Subsystem
USB3.0/2.0 Host/Device mode
Ethernet GMAC for 10/100/1000Mbps

- SD/SDIO/eMMC host controller

Security Subsystem
Encrypt Engines: AES, SHA, ECC/RSA, HASH

+ Compliant with NIST SP800-90a/b/c and BSI AIS 20/31 TRNG
- 2KB OTP for key data on-die storage

Audio Subsystem
12S I/F, support DMA interface

+ S/PDIF, support RX and TX mode
* 4 channels PDM input for DMIC application

DAC output with PWM interface

Rich System Peripherals

+ 4 x SPI support Slave and Master mode
« 4xUART

« 4x12C

- 8 x PWM output

-+ 64xGPIO

- 2MB Z“REETF, TESREETNX 1.5Ghz
- BEEEIENNZ - Cache coherence for quad core

37110 JH7110

HeEM A IBEE Inteligent Visual Computing Platform

—o

FrERE /N Product Introduction

By - 1RIS 7110 @ —FSMEEE RISC-V SoC, 285 - IR15 7100 (I FARRA, BEESHE. RENSZEMNSREHTE
—RRA, B 64 7 RISC-V BUZALEEER T+ 78 RISC-V PUZ AL RS 40 1.2GHz TN 1.5GHz, IRIEE N FEN =@ EO,
£5k GPU EERB E RN EBRIERES,

JH7110 is a high-performance RISC-V SoC, an upgraded version of JH7100, featuring high performance, high power efficiency
and high security. Compared with the first-generation, JH7110 upgrades from 64 bit dual-core processor to quad-core proces-
sor and increases the frequency from 1.2GHz to 1.5GHz with richer high-speed interfaces and integrated GPU, enabling stron-
ger image processing capabilities, such as 3D rendering.

"]

~m=m Product Highlights

64 (S 1EHEE RISC-V MUz 12 28 64-bit High-performance RISC-V Quad-core Processor

- 2MB L2-cache, working@1.5GHz

BANEGISALIERR

Powerful Image and Video Processing System

- IMG GPU - IMG GPU

- ZEBISP - StarFive ISP

. PG ERED - Video Codec

- BR5IE - Display Engine
FEIMRIED Powerful Peripheral Interface

- PCIE2.0 - PCIE2.0

- HDMI2.0 - HDMI2.0

- MIPI CSIRX - MIPI CSI RX

« MIPIDSITX « MIPI DSITX

- USB3.0/2.0 - USB3.0/2.0

- Ethernet 1Gbps - Ethernet 1Gbps

08



=@l Applications

g ANARE g Tk

h =it &

Cloud Computer

RISC-Vé4bit
Quad Core@1.5GHz

2 RS K
Tablet

BiRit 8
NAS SBC

L1$ 32K/32K Video Codec
O L2 Cache (2MB) ) )
< NOC/AXI BUS
I ‘ r— - - - - - - = = — = = = - - - - - - - - - - - = N oD T =
\ 1
| AudioDsP | MU || canzo } | | SRAM/BOOtROM l | PoE20 |
| L | J | J J,
— | I AN )
[ | DMA ( RTC } | Ethernet MAC
| 12S i L | | LP/DDR3,LP/DDR4 | SORES 000 :
| — : UART [ SPI } ! | o Mops L
| SPDIF e o | : | QSPI Fiash Controller } ! : USB3.0/20 ||
! B PWM L 12C J T e — | Host/Device |,
L . 11 [ | — ————————— | %7/‘
| Audio DAC ], : WDT ( GPIOXb4 } ‘ ‘ | : eMMC50/ ||
p s ( | | 3DGPU || VideoOutput | 1 [ SPIO30 ],
\ PDM/DMIC | 1, Timer [ IOMUX } | | ==
‘ J ‘ AN J ‘ \ ‘ ‘
S :::::::::::::: JTAG |
I r | | ‘ | — |
: : : TRNG J et : \ PLL :
i . «. 000 ecurity |
‘ Video in Subsystem ‘ | SHA/ECC/AES | | ‘ 3 |
| | | OoTP W N [ Temp Sensor | |
| | | I I

ERATFEHEITENAZRN64ESMHRERISC-VALIERS
Supreme 64-Bit RISC-V CPU for High-Performance Computing

FrE &/ Product Introduction

B - RIK2—FEB AR RISC-V CPU IP, KA 12 Hifik%, BERILFHITIRIT, IFHRFSHIRE RISC-V RV64GCBVHN F5E4,
SKIFEREY B (R4E ), V (Vector) LAR H (Hypervison) ¥, STRIEF—BUEN 1-4 NEZBE, IFEIME, ERT 20951448
HERNAT S5 - RIREERETY B, S RB EaeRIsREE T T i, B SPECint2ké 31 S BIEBEMEEE.Bh - RIK@ET Core
Complex FREERSFNHIIE, B4 T SoC BYFF A TAE,

StarFive Dubhe is the first commercial RISC-V CPU IP to support a rich set of RISC-V extensions, including latest B (bit-manipulation), V
(vector) and H (hypervisor) extensions, enabling more edge cloud and high-performance computing applications running on RISC-V.

Dubhe is a superior high-performance 12-stage pipeline out-of-order RISC-V CPU core which supports standard RISC-V RV64GCB-
VHN extensions and targets for applications which require high-performance computation capability. It is highly scalable, optimized for
highest performance and frequency design, bringing the total 31 SPECint2ké supreme performance. Dubhe is pre-integrated and veri-
fied into the core complex to ease SoC development efforts and provides options of single core, dual-core, or quad-core in a single

cluster with memory coherency.

B3 - X#X Dubhe

Dubhe Core RV64GCBVHN

K BN

Bus Matrix

L2 Cache with ECC System Port Front Port

Memory Port

TL/AXI TL/AXI TL/AXI




B3 - X4X Dubhe

EET
ﬂﬂﬁ:f‘n

Product Highlights

@ Btk
- S 2GHz@TSMC 12nm
- SPECint2006: Target 8.9/GHz

Superior Performance
- Frequence: 2GHz@TSMC 12nm
- SPECint2006: Target 8.9/GHz

@® RisC-v mEy BHBMIRItT
- HUREE) STAE E AT
« VLEN=128-1024 bits
- ALU & #IEEE TS E =128 ¥ 256 bits
- THLHBESERSE LMUL

Efficient Design to RISC-V Vector Extension
- Data types: floating point, fixed point, and integer
+ VLEN=128~1024 bits
-+ ALU & data path width=128 or 256 bits
- Full vector register grouping (LMUL) support

E: SERR DERERBATEARER. 78 EREMHNE. TZRETE.

RISC-V EilLH B

FOTFREAMEBIEL AR RISC-V 4hEEES IP 1%

RISC-V Virtualization Extension

« The first commercial RISC-V CPU IP support

virtualization

XIBRAEAFHENSZREN

© OEE 1-4%Z

Pre-integrated Multi-Core
with Memory Coherency
Support

* Options of single core, dual-core, or

quad-core in a single cluster

Note: Frequency, power consumption and size depend upon configuration options, synthesis, silicon vendor, process, and cell libraries.

oM Applications

B | ZEEPO

C WETUHE

-+ EREM R R EIEALIE ST
- BRI SR

- BEIREEEG=S

BIE /1 %

* 5G N RHRMEL

© TEADIHEAR

© AVEIHEALR B XE / T ORKE
 ZEERR (V2X) @i

ATE&E/ NB/BES

- BB/ SREWRER

- EHERERR /& /8L Bras

- HERA / AW/ T

- HENALRE / IBIRISE (AR) / EEHNILSE (VR) /

EBAUSE (MR)

Faai§ e Features

FEfFE RISC-V ISA #I5E

- HfE RISC-V ISA RV64GCBVHN (G = "IMAFD')
- BETRE V) V10

- fREY R (B)

- RANMEERFT R H)

- P& (N)

W5 « RiXESHRER A IEER

- 12 oK BT S
+ 5-Wide BL RISC-V #l.28
- SFEMEEESRIFIY BN Uncore 1811

FEFRR

- —RIESET, FERRK

- —RHUEEF ECC

- TIREETE ECC

- 16-Region MIERTFRF (PMP)
- 3% SV39/ V48 EHINTE

R

- MEFEZ (M-mode)
- BB (S-mode)
- AP&EI (U-mode)
- ERUSBREC (VS)
- BRI PR (V)

Edge / Cloud Data Centers

* Edge Cloud Computing

+ SmartNIC and Data Processing Unit (DPU)
* Enterprise and Computational Storage

+ Baseboard Management Controller (BMC)

Communication / Networking

* 5G Infrastructure and Base Station

* Wireless Access Point

* Enterprise Switch and Firewall / NGFW

* Vehicle-to-Everything (V2X) Communication

Artificial Intelligence (Al) / Machine Learning (ML)

- Autonomous Vehicles (AV) / Advanced Driver Assistance Systems (ADAS)
« In-Vehicle Infotainment (V1) / Cluster / Head Up Display (HUD)

* Robots/ Drones/ Industrial Control

+ Computer Vision / Augmented Reality (AR) / Virtual Reality (VR) / Mixed

Reality (MR)

Fully-Compliant with the RISC-V ISA Specification

- Standard RISC-V ISA RV64GCBVHN (G = "IMAFD")
- Vector Extension (V) v1.0

- Bit-Manipulation Extension (B)

+ Hypervisor Extension (H)

« User-Level Interrupts (N)

Tianshu High-Performance Application Processor

+ 12-Stage Pipeline Superscalar
+ 5-Wide Out-of-Order RISC-V machine
- Performance-Oriented Uncore Design with Good Scalability

Memory Subsystem

* L1 I-Cache with Parity

+ L1 D-Cache with ECC

* L2 Cache with ECC

- 16-Region Physical Memory Protection (PMP)
+ SV39/ SV48 Virtual Memory support

Privilege Modes

+ Machine (M-mode)

« Supervisor (S-mode)

+ User (U-mode)

+ Virtualized Supervisor (VS)
+ Virtualized User (VU)
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