


- RISC-V-310 6ecnnatHana 1 oTKpbiTasd ISA, oTKpbiBatoLas
HOBYIO 3py MHHOBALMM NPOLECCOPOB 6/1aroAapsa OTKPbITOMY
cTaHgapTHoMy. RISC-V ISA obecneymBaeT HOBbIWM YPOBEHb
CBO6O/HOM, pacLUMPAEMON NPOrPAaMMHOM U annapaTHOM
cB060O/bl B apXMTEKTYpe, NPoKNaabiBaa NyTb ANA
cneayowmx 50 neT BbIYMCIMTENBHOIO AM3amHa U
MHHOBALMMN.
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Cneuundmkauma gocTynHa ana cBoboaHoro n 6ecnnaTtHoro
MCNonb30BaHUSA, BKIlO4Yas KOMMepYeckne peannsaumm HenocpeacTBeHHO

B KpEMHMY UMK KOHQourypuposaHun [ 11 1/1C. MeeT BCTPOEHHbIE BO3MOXHOCTH
ONA paclwupeHns cnnucka KoMmaHa U NnoaxoauT Ond WMPOKOro Kpyra
NPUMEHEHUN.

CosgaHa B 2010 rogy uccnegoBartensiMm U3 otaeneHums

NHPOPMATUKN KarnnhopHUCKOro VHUBEDCUTETA B HEepKIY NPU
HernocpeacTBeHHoM yyacTum [aevaa [latrepcona. na passutua u
npoasmkeHusa RISC-V B 2015 rogy cosgaH MexayHapoaHbin dpoHa RISC-V4
accoumnaums co wrab-ksapTtupon B Liropuxe™'; ¢ 2018 roga RISC-V Foundation
paboTaeT B TeCHOM napTHEpcTBe ¢ [ he Linux Foundation.

Ctanpapt RISC-V onpepnenseTt cpaBHUTENIbHO HEOOSbLLUOE YUCIIO
CTaHOAPTHbIX MHCTPYKLUUU, OKOSo 50 WITYK, MHOrMe U3 KOTOpbIX ObINun
TUNNYHbI eweé ana paHHux RISC-l1 1980 roaa. CtaHpapTHbIe paclunpeHus
(M, A, F u D) pacwupsitor Habop Ha 53 MHCTpYKLUUU, cxaTtbin chopmat C
onpepenset 34 komaHAabl. Ucnonb3yeTca 6 TMNOB KoaUpoBaHUA
MHCTPYKUun (cpopmaTtoB).



QUALCOM GO gle <<D NVIDIA. EZE:}::Z S thuwm m SAMSUNG ﬂA!:ilnln"r If mmu

T - ) RIS ¢ svstems | cm \", M P Aﬁo‘és ) i ) Blockstream codasip
L]\[erts'l( - : c?xtremeim Q OR|ON "u‘m. e w TINGES CEVA
- Western MOSIS BWPREZ pan % :/‘ it NUS @
O SKY Em (v savecnies  aselsan 61 CMC  wautersacH &) 9 s ultra .
xomw 7 3
THALES PA?E%O il s - BITMAIN - gicwm DELPHIN GoWin = csem HTAcH, ERSee

i Menor @ oo e ©S|F|Ve PEE (g SHE sccundie [

RISC-V foundation now > 230 members. r 4 RISC Free, open, extensible ISA for all computing devices
S®&undAl DRAPER N | =52 SILEX €BORTH & Quicklogic SI{ } @SI'ICOH SIEMENS
Wessam) HEH imsicmn o TRINAMIC oy i Tynix :

o . rkeley
‘«5“9-'17-""'5 DBVER dXCOFI"-' @ecosm‘ ‘%ggl—?r\%éiocnes HewlettPackard = galms @H{‘H

MICROSYSTEMS Enterprise

. . | HEX ’\
Technolution \I;‘.fiv‘?SLOLBlQ.’.‘., Aaheh o &S %%@?5 «“’ (( e é oy

witesarr  oculus siucon taes  COAC

TRNGRAM > ,nom Centipede

INTRINSIX  @tarmice @) Mynima < t“)°°t°°'° e S svnecoe (2P

’E'Elﬁlﬁ vestment & Rumble FHEATE
RESEARCH &2 "lDT LIASHLING  expresslogic '°WRISC . T s

{s! Symbiotic EDA Development

2)antmicro G surecore pertxlab yo'venn 1o bluespec | COrtus @ceeee @éSPRéSSI 5 ETH:zirich

GREEN Js




Community Member Benefits

* Accelerated development, reduced risk through
open source, ratified ISA.

* Eligible to participate in workgroups, influence
strategy and adoption

* 6 support programs in Technical Deliverables,
Compliance, Visibility, Learning, Advocacy, and
Marketplace

* 1 voting Academic Board rep

* 1 non-voting Community Board rep

* Member logo / name listing on RISC-V website,
by member level

* Event registration discount

This membership level is open to academic
institutions, non-profits, and individuals not
representing a legal entity and for organizations that
are integrating RISC-V and want to have their voice
considered in the RISC-V technical direction.

Community Member Requirements

* Membership open to

* academic institutions

* registered non-profits

* individuals not representing a legal entity
* No annual membership fee

Strategic Member Benefits

* Community level benefits plus...

* Use of RISC-V Trademark for commercialization

* 3 Board reps elected for Strategic tier, includes
Premier members that do not otherwise have a
board seat.

* Eligible to lead workgroup and/or committee

* Solution / Product listing highlighted on the RISC-

V Exchange

1 case study a year

1 blog per month

1 socdial media spotlight per month

This level is perfect for those organizations that are
integrating RISC-V and want to have their voice
considered in the RISC-V technical direction.

Strategic Member Requirements
* Membership open to any type of legal entity

* Annual membership fee based on employee size

* 5,000+ employees $35k

* 500-5,000 employees $15k

* <500 employees $5k

* <10 employees & organization <2 yrs old:
$2k*

Premier Member Benefits

Community level benefits plus...

Use of RISC-V Trademark for commercialization
Board seat and Technical Steering Committee
seat included for $250k level

Technical Steering Committee seat included for
$100k level

Solution / Product listing highlighted on RISC-V
Exchange

4 case studies a year

2 blogs per month

2 social media spotlights per month

Spotlight member profile

Inclusion in event promotions

This level is perfect for those organizations that want
a seat at the table on the Board of Directors, the
Technical Steering Committee, speaking slots at
events, and enhanced communications coverage via
RISC-V content and social.

Premier Member Requirements

* Membership open to any type of legal entity

* $250k Annual membership fee that includes
Board seat and TSC seat

* $100k Annual membership fee that indudes TSC
seat
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[la, 310 npo mukpokoHTpoanep Ha RISCV.

He Tonbko ARM: HoBbIe unnbl B 3eneHorpage co3ganu nepebiii B Poccumn ymnn
Samsu ng GYAYT NCNnoJib30BaThb AfpPa i MWUKPOKOHTPOJ/IIEpPA C OTKPLITLIM SAPOM
RISC-V -

3eneHorpagckuin «Munasap» 3aasun 06 ycnewHon paspaborke
¥ 3anycke 8 NPOM3BOACTBO Nepsoro 8 Poccum uuna
MWKPOKOHTPOANEPA C TaK Ha3biBaeMbIM OTKPbITLIM SAPOM,
VCNONB30BaHWE KOTOPOIO NO3BONARET KOMMNaHNKM He [endTb

NULUHWX «aBTOPCKUX» OTHKUCNEeH WiA.

ALIBABA NMPEACTABWUJ/IA RISC-V NMPOLLECCOPBI C OTKPbITbIM -
MCXOAHbIM KOO OM

MukpoH n HUMA «['1porpecc» BbIMyCTAT NEPBbIN POCCUNCKUN 32-

OUTHbBIN MUKPOKOHTPOsNEp ¢ gapoM RISC-V n BcTtpoeHHon [ OCT-
KpuntosawuTon anga loT

MobiDevices | ragxeTbi, TexHonAOrMK, 0630pbl
WHBECTUpOBana B npoussoautensa npoueccopos RISC-V.

)



4 | want to jOin RISC-V now! Please review the RISC-V International Association Documents
and Next Steps below, and click the button to sign up!

Questions? Email info@riscv.org

Free Community level members (Individual and organizational) may not use the RISC-V trademark or tradename for any commercial purpose. Commercialization
requires a paid Strategic or Premier membership.

RISC-V International Association Documents

The following documents are referenced in the RISC-V Membership application:

E RISC-V International Regulations
E Articles of RISC-V International Association

A DICE A\ ARarebhiarchin Arranmant  NAT COD Cl2oA —~ R . R Al R
E RISC-V v."icmber:hr;-; Agreement - NOT FOR SIGNING - please Sign up at the link below




& The Standard Extensions

, SiFive

[
N

Extensions define instructions

“I” for Integer is the only required extension in a RISC-V
implementation and defines 40 instructions

The RISC-V Specification defines a number of “Standard

Extensions”
— Standard Extensions are defined by the RISC-V Foundation
and are optional
RISC-V allows for custom, “Non-Standard”, extensions in
an implementation

Putting it all together (examples)
— RV32l - The most basic RISC-V implementation
— RV32IMAC - Integer + Multiply + Atomic + Compressed
— RV64GC - 64bit IMAFDC
— RV64GCXext - IMAFDC + a non-standard extension

Extension Description

Integer

Integer Multiplication and Division

Atomics

Single-Precision Floating Point

Double-Precision Floating Point

General Purpose = IMAFD

olo|lo|mn|>»|XZ

16-bit Compressed Instructions

Non-Standard User-Level Extensions

Xext

Non-standard extension “ext”

Common RISC-V Standard Extensions
*Not a complete list
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Register File

e RV321/64I have 32 Integer Registers
— Optional 32 FP registers with the F
and D extensions
— RV32E reduces the register file to 16
integer registers for area constrained
embedded devices
* Width of Registers is determined by ISA
* RISC-V Application Binary Interface (ABI)
defines standard functions for registers
— Allows for software interoperability
* Development tools usually use ABlI names
for simplicity

Register ABI Name Description
x0 zero Hard-wired zero -
x1 ra Return address Caller
X2 sp Stack pointer Callee
x3 gp Global pointer -
x4 tp Thread pointer -
x5-7 t0-2 Temporaries Caller
x8 sO/fp Saved register/Frame pointer Callee
X9 s1 Saved register Callee
x10-11 ao-1 Function Arguments/return Caller
values
x12-17 a2-7 Function arguments Caller
x18-27 s2-11 Saved registers Callee
x28-31 t3-6 Temporaries Caller




MwuKpokoHTponnepsbl, BobinyweHHble B 2020 roay:

ONiO: ONiO.zero (16/32 6uta, 1 kb NM3Y, 2 kb O3Y, 8/16/32 kb 1113V, 1-24 MU,
0,36-1,44 BT, BCTpOEHHbIN pagnoanekTpo reHepaTop Ha 800/900/1800/1900/2400
MIu) BLE, 802.15.4 UWB!“+“=

WCH: CH32V103 (32 6uTta, 10/20KE O3Y, 32/64 Kb 1113V, no 80 MI'u, kopnyca
LQFP48, QFN48 unu LQFP64)““ yHnsepcanbHbiii KoHTponnep ¢ USB 2.0, SPI, 12C,
GPIO, USART, TouchKey, RTC, TIM, ADC

MunaHnop: K1986BK025 (32-6umHoe si0po BM-310S CloudBEAR, O3Y 112 Kbaum,
[r13y 256+8 Kbaum, N3y 16 Kbaum, 60 MI'u, conpoueccopos 015 wugpos
«Ky3Heuuk», «Maama» u AES, kopriyc QFN88 10 x 10 mm)

Espressif: ESP32-C3 (32-outHoe sgpo RV32IMC, 400 Kbant SRAM, 384 K6aut
M3Y, 160 My, Wi-Fi, Bluetooth LE 5.0, no KoHTaktam coBMecTuM ¢ ESP8266)44

Bouffalo Lab: BL602 n BL604 (32-6uTHbIN, AgMHamunyeckasa Yactota ot 1 My go
192 Mly, 276 Kb SRAM, 128 KB M3Y, Wi-Fi, Bluetooth LE)*"

Cmsemicon: ANT32RV56xx (sapo RV32EC, 48 Ml'u, 32+8 Kbant SRAM, 64
KGanT)“




- IP-agpa[ipaents | npasmts ko]

- Psg komnaHuin npegnaratoT rotoBble 6nokn [P-s1ep Ha 6ase apXnTekTypbl
RISC-V, cpeaun Hux:

ECHX1 — komnanusa Western Digital (CLLA),

Rocket — KanudgopHuncknn yHmsepcutet B bepknu n komnanuna Si-ive (CLUA),

ORCA — komnaHus Vectorblox (Kanana),

PULPino — Beblicluasa TexHuyeckas wkona Lopuxa (LLecruzprsa) n bonoHckun
yHUBepcuTeT (/T1anns),

Hummingbird E200 — komnaHuna Nuclei System Technology (Kutan),
AndeStar V5 — komnaHus Andes Technology (Tavizans)-),

Shakti — Hgnincknn tTexHonormnyeckumm MHCTUTYT B Mapgpace (/1Ha115),
BM-310, BI-350, BI-651, BI-671 — komnaHus Knayabeap (Poccus),

CewmeiictBo SCR komnaHum Cuntakop (Poccust)-“.




BR-351 BR-651 BM-310

KomnaktHoe 32-6utHoe 64-O6UTHOE BbICOKONPOMU3BOAUTENLHOE  32-BUTHOE npoueccopHoe RISC-V
BbICOKOMPOU3BOAUTENLHOE npoueccopHoe RISC-V aapo. a4po. ONTMMU3MpPOBaHO ANA
npoueccopHoe RISC-V aapo. WaeanbHO noaxoanT AnA MUHUMMU3aLUKM SHepronoTpebaeHua n
WaeanbHO noaxoauT Ana YNPaBAAKOWMX U BIYUCANTENbHBIX 3aHUMaeMou niowaam npu
YNPaBAAOWMX U BbIYUCANTENbHBIX 3a/ay, TpedyoLMX BbICOKOM COXPaHEeHUU HaunyyLewn

3a/ay, TpebyoLmnX BbICOKOW NPOU3BOAUTENLHOCTU U NOAAEPXKKMU NPOWU3BOAUTENIbHOCTN B CBOEM KJlacce.
NPOU3BOAUTENILHOCTU NPU 64-HbIX BO3MOXHOCTEWN. ViaeanbHO noaxoAWT Ans 3ajau

OrpaHU4YeHHOM 3Hepron07pe6neHwM.

ynpasneHua u loT ycTpoucTs.

[TpoueccopHbie sapa ¢ nogaepXkon Linux

BI-350 BI-651 BI-671

MpoueccopHbi KoMnaeke Ha baze 32-  [NpoueccopHbivi KoMnaeke Ha HBaze 64-  [NpoueccopHbI kKomnaekc Ha Hase 64-
ButHoro RISC-V agpa ¢ ButHoro RISC-V agpa ¢ ButHoro RISC-V agpa ¢
nocneaoBaTeNbHbIM UCNONHEHMEM nocneaoBaTenbHbIM UCMONHEHMEM BHEOYepeaHbIM MCNONHEHWEM
KomaHAa. ObneryeHHan KoHOUrypaums,  KomaHa. PazpaboTaH Ana npumeHeHna  KomaHA. PazpaboTaH ana npumeHeHus
ONTUMU3MPOBaHHaA AN B YCTpOWMCTBax noj ynpaeneHnem OC B yCTpoWcTBax nog ynpaeneHnem OC
MUHMMU3aLMK 3HepronoTpebnenmna n  Linux, Tpebyrowmx BICOKOM Linux, TpebyroLmx MakCuManbHOM
3aHVMMaeMOolr NAoLWaau, naeanbHO NPOU3BOAUTENLHOCTU NPU OAHOMNOTOYHOW NPOU3BOAUTENLHOCTU.
NOAXOAWUT ANA NpUMeHeHusa B loT OrpaHWYeHHOM 3HepronoTpedaeHumn.

ycTpoicTeax noA ynpaeneHuem OC

Linux.
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CLINT
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Coherency controller

v v 0

AXI AXI AXI
System port  Periph port Front port




- 64-6utHoe sagpo RISC-V ¢ 32-ma ueno4uucneHHbiMu perncrtpamum (I pacwmpeHue)

- UenouncneHHoe ymHoXeHue n geneHue (M pacwunpenune). AtomapHbie onepauyum (A pacu
- 16-6UTHbIE UHCTPYKLMUN ANA yBeNNYeHust NNoTHocTn Koaa (C pacwmpeHune)
- |EEE 754-2008 coBmecTUMbIe BblMMCIIEHUS ¢ nnaBatowen 3anatou (F+D pacumpeHust)
- WcnonHeHue Ao 2-x MHCTPYKLUMM B TaKT. [o 4-x sgep B KOMIJIEKce
Machine, Supervisor n User ypoBHM NpUBUNErnpoBaHHOCTH
- 9-TU cTaguNHbIN KOHBEWep ¢ nocsiegoBaTesibHbIM UCMOMIHEHUEM KOMaHp,
- MpepckaszaHue nepexonos: BTB, BHT, RAS. Sv39 pexxum BUpTyanbHON NaMATH
- 32 Kb 8-kaHanbHbin L1 kaw nHctpykuun. 32 Kb 8-kaHanbHbiv L1 k3w gaHHbIX. UHTEerpupoBsaHHbin 1-2 M
- TlpepbiBaHuS:
- Platform Level Interrupt Controller (PLIC): 127 npepbiBaHui ¢ 8-10 YypOBHSAMU NpuopuTeTa
- Multi-Core Local Interruptor (CLINT): Taimep n nporpaMmmHbie npepbiBaHUS
- KoHTponb goctyna K ou3an4yeckom namsitn

MHTerpmpoBaHHbIA KOHTPOJJIEP OT/IAAKU C NOAAEP>KKOW annapaTHbIX TOYEeK OCTaHOBa

AXI nHTepdenc kK cucremHon wmnHe. AXI nirepcdenc K nepudepunHoim 6nokam.AXI nopTt ans Kkorepe
yckopuTtenen

MpoussogntenbHocTtb: 2.5 DMIPS/MIy, 5.0 CoreMark/MI4, 3.18 SPEC2006 INT/I'y,
YacrtoTta: 1 'y (TSMC, 40um G, npu Hanxyawumx ycnosusx),1.2 Ny (TSMC, 284am HPC+, npu H



Syntacore

Syntacore sBnAeTCA O4HMM W3 COOCHOBAaTeneW ronoBHow opraHuzaumm RISC-V Foundation. Komnanua 3aHumaeTca paspabortkon 32-
OuTHBLIX Agep Ha 6aze 3TOW apXMTEeKTYPhbi, UX KAaCTOMU33LUMen Nog HyX /bl KOHKpeTHbIX 3aKkazunkoe (DSP, akcenepaTopbl, ONTUMU33ALMUSA) U
noarotoekon MO gna pa3pabotku codTa. EE agpa ogHMMKU u2 nepebiX Obinu peanu30BaHbl «B KpeMHUM». OHa Xe O4HOW M3 NepBbiX
npogeMoHcTpupoeana paboty Linux Ha MHorosgepHomM CPU RISC-V. B noptdonuMo KOMMaHMM eCTb TpM Bepcuu sapa Ans
MUKpOKOHTponnepoB: SCR1, SCR3 u SCR4. lNpuuém SCR1 ABNAETCA MONHOCTLID OTKPLITHIM peweHueM. Crapwasa moaudukauua SCRS
paccyuTaHa yxe Ha paboTty ¢ 0bbiuHbIMU OC: 32/64-6uT, 1-4 agpa, yactoTa ot 1 Iy, 28 vM TSMC.




Stable, silicon-proven, competitive, available for evaluation

Performance, features

ot

RTOS /| Basii ikl Linux / Full OS The SCR family includes eight cores, targeted at widg range of embedded applications:
SCR1, SCR3, SCR4, SCRS5 and SCRY with more designs on the company roadmap .

Rvé4

« SCR1 Compact 32-bit MCU core for deeply embedded applications and accelerator
control. Open-sourced under the permissive SHL license, which allows commercial
use

» SCR3 High-performance MCU core with privilege modes and MPU (32 or 64 bit)

» SCR4 MCU core with high-performance FPU (32 or 64 bit)

o SCRS Entry-level APU/embedded core with Linux and SMP configurations support

» SCRY7 Efficient high-performance 64bit APU core with SMP up to 8-16 cores

RVé4

Rvé4

@ 32t
@ b

Areca, power
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SCR1

SCR3

SCR4

SCR5

SCR7

MCU

MCU

TCM

L1
caches

L1
caches

L1/L2
caches

L1/L2
caches

|




SCRS efficient application core (RV32 or RV64)

=fficient 32- or 64bit Linux-capable application core with virtual memory, MMU, L1/L2 caches, coherency and SMP support

Block diagram

SCRS core top SMP cluster
SCRS core 0 jit

Non-cacheable I/F
{AX14 32..128bit)

@ Cacheable I/F lL
{AX14 32..128bit)

1-4 cores SMP
> configuration

Key features

Efficient entry-level 32- or 64bit RISC-V application core
RV32IMC[AFD] or RV64IMC[AFD] ISA
Harvard architecture, separate Instruction and Data memories
Multicore configs support up to 4 SCRx cores
o SMP and heterogeneous
7 to 9 stages pipeline, 1GHz+ @tsmc28
User-, Supervisor- and Machine-mode privilege levels
Fully-featured memory subsystem with Linux support
o Memory Managements Unit (MMU)
o Page-based virtual memory
o L1 and L2 caches with coherency, HW atomics, ECC
High-performance IEEE 754-2008 compliant floating-point unit
o Configurable single or double precision FP unit
o 32 floating-point data registers
AXl4- or AHB- compliant external interface
Configurable Integrated Programmable Interrupt Controller (IPIC) and PLIC
o upto 1024 IRQs
o Low interrupt latency
Advanced Integrated Debug Controller
o JTAG compliant interface
o HW/SW breakpoints support
o ROM breakpoints support




SCRY high-performance 64bit application core

64bit Linux-capable application core with virtual memory, MMU, L1/L2 caches, coherency and SMP support up to 8 cores per cluster

Block diagram

JTAG IRQs
SCR7 SMP Cluster

SCR7 CPU i) It
Core
Contro
Prediction FPU
s
[
o
| | ALU / Multiplier| | £
linstruction| pecode / Schedule / Issue [A-V/0Mder || =
Fetch sies
iTLB dTLB
Instruction Cache Data Cache
8- 64 KB 8-64 KB

Key features

» High-performance 64bit RISC-V application core
« RV64GC [SA
» Flexible uarch template, 10-12 stage pipeline
o User-, Supervisor- and Machine-mode privilege levels
o Fully-featured memory subsystem with Linux support
. o Memory Managements Unit (MMU)
o Page-based virtual memory
o L1 and L2 caches with coherency, HW atomics, ECC
» High-performance IEEE 754-2008 compliant floating-point unit
o AXI4- or ACE- compliant external interface
» Configurable Integrated Programmable Interrupt Controller (IPIC) and PLIC
o upto 1024 IRQs
» Advanced Integrated Debug Controller
o JTAG compliant interface
o HW/SW breakpoints support
o ROM breakpoints support




For all processor |P, Syntacore provides fully-featured, powered by the open-source SW development
tools with technical support:

o Stable GCC-based C/C++ compiler toolchain

Assembler, linker, binutils

Standard C/C++ libraries for Linux and Bare Metal environments
o glibc and newlib

GDB debugger

Low-cost openOCD-based JTAG connectivity support

Eclipse-based IDE

FPGA-based SDKs

The RISC-V SW ecosystem is diverse and rapidly growing, with stable Linux, FreeBSD, QEMU, GCC,
binutils, number of RTOS/kernel ports and other SW packages available.

Pre-built tools for the SCR1 core and SDK can be downloaded at the following links:

e Linux
e Windows
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Example instruction

Instruction name

Meaning

1d x1,80(x2) Load doubleword Regs[x1]«+Mem[80+Regs[x2]]

Tw x1,60(x2) Load word Regs[x1]«—es Mem[60+Regs[x2110)%2 #H#
Mem[60+Regs[x2]]

Twu x1,60(x2) Load word unsigned Regs[x1] ¢4 0% #HF Mem[60+Regs[x2]]

b x1,40(x3) Load byte Regs[x1]«¢s (Mem[40+Regs[x3110)°8 #
Mem[40+Regs[x3]]

T1bu x1,40(x3) Load byte unsigned Regs[x1] g4 0°° #HF Mem[40+Regs[x3]]

1Th x1,40(x3) Load half word Regs[x1]«—¢s (Mem[40+Regs[x3119)*8 Ht
Mem[40+Regs[x3]]

flw £0,50(x3) Load FP single Regs[f0] «—¢s Mem[50+Regs[x31] ik 032

f1d f0,50(x2) Load FP double Regs[f0]«+g4 Mem[50+Regs[x2]]

sd x2,400(x3) Store double Mem[400+Regs[x3]]+«¢s Regs[x2]

sw x3,500(x4) Store word Mem[500+Regs[x4]] 13 Regs[x3]13,. 63

fsw f0,40(x3) Store FP single Mem[40+Regs[x3]]«3, Regs[f0l]o. 3

fsd f0,40(x3) Store FP double Mem[40+Regs[x3]] ¢4 Regs[f0]

sh x3,502(x2) Store half Mem[502+Regs[x2]]«16 Regs[x3]ss..63

sb x2,41(x3)

Store byte

Mem[41+Regs[x3]]«g Regs[x2]s¢.63

= 24dVE FUr W uvcia




Example

instrucmtion Instruction name Meaning

add x1,x2,x3 Add Regs[x1]«—Regs[x2]+Regs[x3]

addl X1, %2.3 Add immediate Regs[x1]«Regs[x2]+3
unsigned

Tui x1,42 Load upper Regs[x1]«— 03?4 24HF0 2
immediate

s1] x1.,x2,5 Shift left logical Regs[x1l]«+Regs[x2]<<5

slt xl.,x2,.x%3 Set less than if (Regs[x2]<Regs[x3])

Regs[xl]«1else Regs[(x1]«0



