b RISC

RISC-V Reference Card

Base Integer Instructions (32|64]|128)

RV Privileged Instruciions (32|64|128)

3 Optional FP Extensions: RV32{F|D|Q}

Optional Compressed Instructions: RVC

Category Name | Fmit RV{32|64|128)I Base Category Name | Fmt|RV mnemonic Category Name|Fmt] RV{F|D|Q} (HP/SP,DF,QP) |Category Name Fmt RVC
Loads load Byte| I |LE rd, r=l, imm CSR Access AtomicR/W| R |CcsSrew rd, car, r=1 |Load load I |FL{wW, D, qQ} rd, r=l, imm Loads Lload Word | CL |c.1w rd?,ral’, imm
Load Halfword| 1 |1H rd, r=al, imm Atomic Read & SetBit| R |CSRR= rd, c=r, r=1 (|Store Stord S [FS{W,6D, 0} ral, ra2, imm Load Word SP| Cl |c..WSP rd,imm
Load Word| 1 |n{w|D|Ql] =xd,rsl,imm Atomic Read & Clear Bit| R |CSRRC rd, csr, rsl ||Arithmetic ADD) R |[FRDD. {8|D|Q} =xd,xrsl,rs2 Load Double | CL |Cc.LD rd’,rsl’, imm
Load Byte Unsigned| I |nBU rd, rel, imm AtomicR/W Imm | R |[csmEwI rd, csr, imm SUBtract| R |FsUuB. [=2|D|Q} rd, ral, ra2 Load Double SP| CI |C.LWSP rd,imm
load HalfUnsigned] 1 |n{B|W|D}U rd,rsl,imm Atomic Read & Set BitImm | R |cseesI rd, csr, imm MULtiply| R |PuoLn. {3|D)| Q) rd, rsl, rs2 Load Quad| CL |c.n.Q rd’,rsl ", imm
Stores Store Byte| S |sB rsl,rs2, imm Atomic Read & Clear BitImm | R |CcsSrRECI rd, csr, imm DIVide| R |FDIV.{3|D|Q} rd,rsl, rs2 Load Quad SP| (I [Cc.LgSP =xd, imm
Store Halfword| S |[sSEH ral, rs2, imm Change Level Env. Call| B |Ecaiyn SQuare RooT| R |FegrT.{2|D|Q} =xd, rsl Load Byte Unsigned | CL |c.LBU rd*,rsl"’, imm
Store Word| S |[s{w|D|g} rsl, rs2, imm Environment Breakpoint| R |EBRE&ZR Mul-Add Multiply-ADL R |mMaDD.{3[D|gQ} rd,rsl,rs2,r=3 Float Load Word| CL |[c.FIW  rd’,rsl’, imm
Shifts ShiftLeft| R [s1in{|w|D} =zd,rsl,rs2 Environment Return| R [ERET Multiply-SUBtract| R |mM3UB.{8|D|gQ} =xd,r=sl,rs2,r=3 Float Load Double| CL |C.FLD rd',rsl’,imm
Shift Left Immediate| I |sini{|w|D} xrd,rsi,shamt [Trap Redirect to Superviso| R |MRTS Negative Multiply-SUBtract| R |FPMNSUB.{3|D|Q} rd,rsl,rs2,rs3 Float Load Word SP| Cl |C.FLWSPE rd, imm
Shift Right] R |sBn{|w|D} =xd,rsl,rs2 Redirect Trap to Hypervisor| R [MRTH Negative Multiply-ADD | R [PMN2aDD. {3|D|Q} rd,rs1,rs2,r33 Float Load Double 5P| (I (C.FLDSP rd, imm
Shift Right Immediate| I |SRLI{|wW|D} =zd,rsl,shamt [Hypervisor Trap to Supervisor| R |HRTS Sign Inject SiGN sourcd R |FsGNJ.{3|D|g} =xd,rsl,rs2 Stores Store Word | CS |C.8wW rgl’,ra2", imm
Shift Right Arithmetic] R |[sra{|w|D} =xd,rsl,rs2 Interrupt Wait for Interrup| R |WFI Negative SiGN source| R [FseNON. {3|D|Q} xd,rsl, rs2 Store Word SP |CSS|Cc.SWSP r=2, imm
Shift Right Arith Imm| 1 |sma1{|w|D} =rd,rsl,shamt |[MMU Supervisor FENCE| R |[sSFENCE. VM  r=l %or SiCN source| R |FseNIX.{8|D|Q} zd,rsl, rs2 Store Double| CS |c.2D rsl’, rs2', imm
Arithmetic app| R |zpD{ |W|D} =xd,rsl,rs2 Optional Multiply-Divide Extension: RV32M Min /Max MINimum| R |FmMIN.{S|D|Q} xd,rsl,rs2 Store Double SP|CSS|c.spsp  rs2, imm
ADD Immediate| 1 |2DDI{|W|D} rd,rsl,imm Category Name| Fmt RV32M (Mult-Div) MaxXimum | R [mMax. {s|D|Q} xd,rs1,rs2 Store Quad| CS |c.sg rsl’,rs2', imm
SUBtract] R |(suB{ |Ww|D} =xd,zrsl,rs2 Multiply MULtply| R |MUL{|W|D} rd,rsl, ra2 Compare Compare Float{ R |FEQ.{2|D|g} rd,rsl, rs2 Store Quad SP|CSS|C.8Q8P =2, imm
Load Upper Imm| U |zuI rd, imm MULtply upper Half| R |MULH rd,ral, ra2 Compare Float <| R |FLT. {3|D|Q} rd, rsl, ra2 Float Store Word | CSS|C.FSW rd",rsl’, imm
Add Upper Imm to PC| U |auzec rd, 1mm MULtply Half Signfuns| R [MOLHSU rd,ral, a2 Compare Float<| R [FLE. {2 |D| g} rd, rsl, rs2 Float Store Double | CSS|C.F23D A sl T imm
Logical XOR | R |[xcm rd, rsl, rs2 MULtply upper HalfUns| R |[MULHU rd,ral, rs2 Categorize Classify Typ{ R |FcLass. {8|D]g) rd, rsl Float Store Word SP | CSS|C.FSWSE rd, imm
XOR Immediate] I |[xoRI rd, rsl, imm Divide DIVide | R |DIV{|W|D} rd,rsl, ra2 Move Move from Integer| R [EMV.S.X rd,ral Float Store Double SP|C55|c.FSD8P rd, imm
oR| R |om rd, rsl,rs2 DIVide Unsigned| R |DIvo rd,rsl, rs2 Move to Integer| R |[FMV.X.8 rd, r3l Arithmetic ADD | CR|c.2DD rd, rsl
OR Immediate| I |oRI rd, r=l, imm RemainderrReEmMainder| R |REM{ |W|D} rd,rsl, ra2 Convert Convertfrom Inl R [FCVT.{3|D|Q}.-W rd, =l ADD Word | CR |c.AaDDW rd', r=2"'
AND|] R |znD rd, sl , a2 REMainder Unsigned| R |peMu{|w|D} rd,rsl,rs2 Convert from IntUnsigned| R [FCVT. {8|D|Q}.WU rd, rsl ADD Immediate| CI |Cc.ADDI rd, 1mm
AND Immediate| 1 |amDI rd, ral, imm Optional Atomic Instruction Extension: RVA Convert to Int| R [FCVT.W.{8|D|Q} zd,rsl ADD Word Imm | CI |c.ADDIW rd, imm
Compare Set<| R |sur rd, rsl, rs2 Category Name|Fmt| RV{32|64|128}A (Atomic) Convert to Int Unsigned| R |FCVT.wU.{8|D|Q} rd,rsl ADD SP Imm * 16| (I |c.aDDT168P %0, imm
Set < Immediate| I |szrI rd, ral, imm Load load Reserved| R [1m.{W|D|Q} rd, ral Configuration Read Stat] R |FrRcsR rd ADD SP Imm * 4 |CIW|Cc.ADDI4SPN rd', imm
Set < Unsigned] R |[s1zTU rd,r=sl,r=s2 Store Store Conditonal R |sc.{w|D|g} rd, ral,rs2 Read Rounding Mode| R |FREM rd Load Immediate| CI |Cc.LI rd, 1mm
Set < Imm Unsigned| 1 [szrTIUv rd, rsl, imm Swap swap| R |(zMoswaP.{W|D|Q} rd,rsl, rs2 Read Flags | R |FRFLAGS rd Load Upper Imm | CI |Cc.LUI rd, imm
Branches Branch =| SB |BEgQ rsl,rs2, imm Add ADD | R |[zaMoaDpD. {W|D|Q} =xd,rsl,rs2 Swap Status Reg| R |Fscsr rd,rsl MoVe | CR |c.Mv rd, rsl
Branch | SB |ENE rsl, rs2,imm Logical XOR| R |2MOXOR.{W|D|Q} rd,rsl,rs2 Swap Rounding Mode| R |FsEM rd,rsl SUB | CR |c.suB rd"®, rs2"
Branch <| 5B |BuT ral,r=2,imm AND| R |z2MoaND.{W|D|Q} =xd,rsl,r=s2 Swap Flags| R |FeFLAGS rd, rasl SUB Word | CR |c.suBwW rd® , ra2"
Branch =| SB |BGE rsl, rs2, imm OR| R |zmoor. {w|D|gQ} rd, rsl,rs2 ||Swap Rounding Mode Imm | I |FSEMI rd, imm Logical XOR | S |c.xor rd',rs2"
Branch < Unsigned| SB |s1TU ral,rs2,imm |[Min/Max MINimum [ R |aMOMIN.{W|D|Q} =rd,rsl,rs2 Swap Flaas Imm | 1 |FsFracsz rd, imm OR | CS |c.om rd', r=2"
Branch = Unsigned| SB |BsEu rsl,rs2, imm MAXimum | R |zMoMax.{W|D|Q} =xd,rsl,rs2 3 Optional FP Extensions: RV{64|128}{F|D|0Q} AND| CS |c.aND rd*, r=2"
Jump & Link J&L| U |gz2w rd, imm MINimum Unsigned| R |aMoMINU.{W|D|Q} =zd,rsl,rs2 ||Category Name Fmt)] RV{F|D|Q} (HPF/5P,DP,QP) AND Immediate | CB |c.2aNDT rd', rs2"
Jump & Link Register] 1 |Janm rd, r=l, imm MAXimum Unsigned| R |aMoMaxu.{w|D|Q} rd,rsl,rs2 ||[Move Move from Integer| R |EMV.{D|Q}.X rd,rsl Shifts Shift Leftimm | O |c.SLLI rd, imm
Synch Synch thread| I |FENCE Move to Integer| R |FMV.X.{D|Q} rd,rsl Shift Right Immediate | CB |c.sRrLI rd", imm
Synch Instr & Data| 1 |FENCE.I Convert Convert from Inl R |FCVT. {8|D|Q}.{L|T} =xd,rsl Shift Right Arith Imm | CB |c.sBa1 rd', imm
System System CAlL | I |scaLnyn Convert from Int Unsigned| R |FCVT.{3|D|Q}.{L|T}U =d,rsl |Branches Branch=0 | CB |c.BEQZ rsl', imm
System BREAK| 1 |sEREZR 16-bit (RVC) and 32-bit Instruction Formats Convertto Int| R |FCVT. {L|T}.{S|D|Q} =d,rsl Branch+0| CB |c.BNEZ rsl’, imm
Counters ReaD CYCLE| 1 |RDCYCLE rd Convert to Int Unsigned | R [FCVT. {L|T}U.{S|D|Q} rd,rsl |Jump Jump: | G) e imm
ReaD CYCLE upper Halfl] I |RDCYCLEH rd CI 2 14rml“31¢ S | = lEﬂ?ﬁJH Lt :2 k2 erD _ Jump Register | CR |Cc.JR rd, ral
ReaD TIME| 1 |RDTIME rd 55 Fnrn.‘ti!_l; i | rl frs i 0p R 2 {u::;,? S ig - . ] i ll:'unui,fj.m - Eid : 'Zp-‘url: Jump & Link 184 | O] |Cc.o2L 1mm
ReaD TIME upper Half] 1 |RDTIMEH rd CIW| E:::': _ '—-T”:':i‘mm = — 21:' | Tmm 110 e Fineid = T Sprode Jump & Link Register| CR |Cc.J2LR ral
ReaD INSTR RETired| I |BRDINSTRET =xd CL mﬂ{'_['x — T T ﬂﬂ S riu_un 11:5} _ ra? r<l funet3 .iJLI_j_d.'ﬂ | opeode System Env. BREAK | (I |C.EBREZE
ReaD INSTR upper Half] 1 |RDINSTRETH xd CS5 | funet3 {oom wl’ i | op |SB |imm12]| immjl0:5] .ﬂi’ . rel fanetd |immd:l] imewill] | opoode
CB [ g rel” - op (U imm 31:12] =d opeode
cy | [fumetd | jump target op |y |Lem20)] imm|1(:] imn|11] imm(18:12 =d | oprode




