
Group Format Name Pseudocode F E D C B A 9 8 7 6 5 4 3 2 1 0 F E D C B A 9 8 7 6 5 4 3 2 1 0U RV32I Load Upper Immediate (Top 20 bits of rd)rd ← imm Imm [31:12] rd 0010111U RV32I Add Upper Immediate to PC rd ← pc + offset Imm [31:12] rd 0010111UJ RV32I Jump and Link rd ← pc + len(inst)… pc ← pc + off [20][10:1] [11][19:12] rd 1101111I RV32I rd ← pc + len(inst)…pc ← (rs1+off)∧-2 Imm [11:0] Rs1 000 rd 1100111SB RV32I Branch Equal if rs1 = rs2 then pc ← pc + offset Imm [12][10:0] Rs2 Rs1 000 Im [11][4:1] 1100011SB RV32I Branch Not Equal if rs1 ≠ rs2 then pc ← pc + offset Imm [12][10:1] Rs2 Rs1 001 Im [11][4:1] 1100011SB RV32I Branch Less Than if rs1 < rs2 then pc ← pc + offset Imm [12][10:2] Rs2 Rs1 100 Im [11][4:1] 1100011SB RV32I Branch Greater than Equal if rs1 ≥ rs2 then pc ← pc + offset Imm [12][10:3] Rs2 Rs1 101 Im [11][4:1] 1100011SB RV32I Branch Less Than Unsigned if rs1 < rs2 then pc ← pc + offset Imm [12][10:4] Rs2 Rs1 110 Im [11][4:1] 1100011SB RV32I Branch Greater than Equal Unsigned if rs1 ≥ rs2 then pc ← pc + offset Imm [12][10:5] Rs2 Rs1 111 Im [11][4:1] 1100011I RV32I Load Byte rd ← s8[rs1 + offset] Imm [11:0] Rs1 000 rd 0000011I RV32I Load Half rd ← s16[rs1 + offset] Imm [11:0] Rs1 001 rd 0000011I RV32I Load Word rd ← s32[rs1 + offset] Imm [11:0] Rs1 010 rd 0000011I RV32I Load Byte Unsigned rd ← u8[rs1 + offset] Imm [11:0] Rs1 100 rd 0000011I RV32I Load Half Unsigned rd ← u16[rs1 + offset] Imm [11:0] Rs1 101 rd 0000011S RV32I Store Byte u8[rs1 + offset] ← rs2 Imm [11:5] Rs2 Rs1 000 Imm [4:0] 0100011S RV32I Store Half u16[rs1 + offset] ← rs2 Imm [11:5] Rs2 Rs1 001 Imm [4:0] 0100011S RV32I Store Word u32[rs1 + offset] ← rs2 Imm [11:5] Rs2 Rs1 010 Imm [4:0] 0100011I RV32I Add Immediate rd ← rs1 + sx(imm) Imm [11:0] Rs1 000 rd 0010011I RV32I Set Less Than Immediate rd ← sx(rs1) < sx(imm) Imm [11:0] Rs1 010 rd 0010011I RV32I Set Less Than Immediate Unsigned rd ← ux(rs1) < ux(imm) Imm [11:0] Rs1 011 rd 0010011I RV32I Xor Immediate rd ← ux(rs1) ⊕ ux(imm) Imm [11:0] Rs1 100 rd 0010011I RV32I Or Immediate rd ← ux(rs1) ∨ ux(imm) Imm [11:0] Rs1 110 rd 0010011I RV32I And Immediate rd ← ux(rs1) ∧ ux(imm) Imm [11:0] Rs1 111 rd 0010011R RV32I Shift Left Logical Immediate rd ← ux(rs1) « ux(imm) 0000000 shamt Rs1 001 rd 0010011R RV32I Shift Right Logical Immediate rd ← ux(rs1) » ux(imm) 0000000 shamt Rs1 101 rd 0010011R RV32I Shift Right Arithmetic Immediate rd ← sx(rs1) » ux(imm) 0100000 shamt Rs1 101 rd 0010011S RV32I Add rd ← sx(rs1) + sx(rs2) 0000000 shamt Rs1 000 rd 0110011S RV32I Subtract rd ← sx(rs1) - sx(rs2) 0100000 shamt Rs1 000 rd 0110011S RV32I Shift Left Logical rd ← ux(rs1) « rs2 0000000 shamt Rs1 001 rd 0110011S RV32I Set Less Than rd ← sx(rs1) < sx(rs2) 0000000 shamt Rs1 010 rd 0110011S RV32I Set Less Than Unsigned rd ← ux(rs1) < ux(rs2) 0000000 shamt Rs1 011 rd 0110011S RV32I Xor rd ← ux(rs1) ⊕ ux(rs2) 0000000 shamt Rs1 100 rd 0110011S RV32I Shift Right Logical rd ← ux(rs1) » rs2 0000000 shamt Rs1 101 rd 0110011S RV32I Shift Right Arithmetic rd ← sx(rs1) » rs2 0100000 shamt Rs1 101 rd 0110011S RV32I Or rd ← ux(rs1) ∨ ux(rs2) 0000000 shamt Rs1 110 rd 0110011S RV32I And rd ← ux(rs1) ∧ ux(rs2) 0000000 shamt Rs1 111 rd 0110011I RV32I Fence Fm Pred Suc Rs1 000 rd 1110011I RV32I Fence Instruction Imm Rs1 001 rd 0001111I RV64I Load Word Unsigned rd ← u32[rs1 + offset] Imm [11:0] Rs1 110 rd 0000011RV64I Load Double rd ← u64[rs1 + offset] Imm [11:0] Rs1 011 rd 0000011RV64I Store Double u64[rs1 + offset] ← rs2 Imm [11:5] Rs2 Rs1 011 Imm [4:0] 0100011RV64I Shift Left Logical Immediate rd ← ux(rs1) « sx(imm) 000000 shamt Rs1 001 rd 0010011RV64I Shift Right Logical Immediate rd ← ux(rs1) » sx(imm) 000000 shamt Rs1 101 rd 0010011RV64I Shift Right Arithmetic Immediate rd ← sx(rs1) » sx(imm) 010000 shamt Rs1 101 rd 0010011RV64I Add Immediate Word rd ← s32(rs1) + imm Imm [11:0] Rs1 000 rd 0011011RV64I Shift Left Logical Immediate Word rd ← s32(u32(rs1) « imm) 000000 shamt Rs1 001 rd 0011011RV64I Shift Right Logical Immediate Word rd ← s32(u32(rs1) » imm) 000000 shamt Rs1 101 rd 0011011RV64I Shift Right Arithmetic Immediate Word rd ← s32(rs1) » imm 010000 shamt Rs1 101 rd 0011011RV64I Add Word rd ← s32(rs1) + s32(rs2) 000000 Rs2 Rs1 000 rd 0111011RV64I Subtract Word rd ← s32(rs1) - s32(rs2) 010000 Rs2 Rs1 000 rd 0111011RV64I Shift Left Logical Word rd ← s32(u32(rs1) « rs2) 000000 Rs2 Rs1 001 rd 0111011RV64I Shift Right Logical Word rd ← s32(u32(rs1) » rs2) 000000 Rs2 Rs1 101 rd 0111011RV64I Shift Right Arithmetic Word rd ← s32(rs1) » rs2 010000 Rs2 Rs1 101 rd 0111011S RV32M Multiply rd ← ux(rs1) × ux(rs2) 0000001 Rs2 Rs1 000 Rd 0110011S RV32M Multiply High Signed Signed rd ← (sx(rs1) × sx(rs2)) » xlen 0000001 Rs2 Rs1 001 Rd 0110011S RV32M Multiply High Signed Unsigned rd ← (sx(rs1) × ux(rs2)) » xlen 0000001 Rs2 Rs1 010 Rd 0110011S RV32M Multiply High Unsigned Unsigned rd ← (ux(rs1) × ux(rs2)) » xlen 0000001 Rs2 Rs1 011 Rd 0110011S RV32M Divide Signed rd ← sx(rs1) ÷ sx(rs2) 0000001 Rs2 Rs1 100 Rd 0110011S RV32M Divide Unsigned rd ← ux(rs1) ÷ ux(rs2) 0000001 Rs2 Rs1 101 Rd 0110011S RV32M Remainder Signed rd ← sx(rs1) mod sx(rs2) 0000001 Rs2 Rs1 110 Rd 0110011S RV32M Remainder Unsigned rd ← ux(rs1) mod ux(rs2) 0000001 Rs2 Rs1 111 Rd 0111011S RV64M Multiple Word rd ← u32(rs1) × u32(rs2) 0000001 Rs2 Rs1 000 Rd 0111011S RV64M Divide Signed Word rd ← s32(rs1) ÷ s32(rs2) 0000001 Rs2 Rs1 100 Rd 0111011S RV64M Divide Unsigned Word rd ← u32(rs1) ÷ u32(rs2) 0000001 Rs2 Rs1 101 Rd 0111011S RV64M Remainder Signed Word rd ← s32(rs1) mod s32(rs2) 0000001 Rs2 Rs1 110 Rd 0111011S RV64M Remainder Unsigned Word rd ← u32(rs1) mod u32(rs2) 0000001 Rs2 Rs1 111 Rd 0111011Directive ....2222bbbbyyyytttteeee    16-bit comma separated words (unaligned)Directive ....4444bbbbyyyytttteeee    32-bit comma separated words (unaligned)Directive ....8888bbbbyyyytttteeee    64-bit comma separated words (unaligned)Directive ....hhhhaaaallllffff    16-bit comma separated words (naturally aligned)Directive ....wwwwoooorrrrdddd    32-bit comma separated words (naturally aligned)Directive ....ddddwwwwoooorrrrdddd    64-bit comma separated words (naturally aligned)Directive ....bbbbyyyytttteeee    8-bit comma separated wordsDirective ....ddddttttpppprrrreeeellllddddwwwwoooorrrrdddd    64-bit thread local wordDirective ....ddddttttpppprrrreeeellllwwwwoooorrrrdddd    32-bit thread local wordDirective signed little endian base 128, DWARFDirective unsigned little endian base 128, DWARFDirective emit string (alias for .string)Directive ....ssssttttrrrriiiinnnngggg    emit stringDirective emit the included file as a binary sequence of octetsDirective zero bytesDirective align to power of 2 (alias for .p2align)Directive byte alignDirective align to power of 2Directive emit symbol_name to symbol table (scope GLOBAL)Directive emit symbol_name to symbol table (scope LOCAL)Directive constant definitionDirective ....tttteeeexxxxtttt    emit .text section (if not present) and make currentDirective ....ddddaaaattttaaaa    emit .data section (if not present) and make currentDirective ....rrrrooooddddaaaattttaaaa    emit .rodata section (if not present) and make current

LLLLUUUUIIII rd,imm AAAAUUUUIIIIPPPPCCCC rd,offset JJJJAAAALLLL rd,offset JJJJAAAALLLLRRRR rd,rs1,offset Jump and Link Register (return to rs1 when off=0)BBBBEEEEQQQQ rs1,rs2,offset BBBBNNNNEEEE rs1,rs2,offset BBBBLLLLTTTT rs1,rs2,offset BBBBGGGGEEEE rs1,rs2,offset BBBBLLLLTTTTUUUU rs1,rs2,offset BBBBGGGGEEEEUUUU rs1,rs2,offset LLLLBBBB rd,offset(rs1) LLLLHHHH rd,offset(rs1) LLLLWWWW rd,offset(rs1) LLLLBBBBUUUU rd,offset(rs1) LLLLHHHHUUUU rd,offset(rs1) SSSSBBBB rs2,offset(rs1) SSSSHHHH rs2,offset(rs1) SSSSWWWW rs2,offset(rs1) AAAADDDDDDDDIIII rd,rs1,imm SSSSLLLLTTTTIIII rd,rs1,imm SSSSLLLLTTTTIIIIUUUU rd,rs1,imm XXXXOOOORRRRIIII rd,rs1,imm OOOORRRRIIII rd,rs1,imm AAAANNNNDDDDIIII rd,rs1,imm SSSSLLLLLLLLIIII rd,rs1,imm SSSSRRRRLLLLIIII rd,rs1,imm SSSSRRRRAAAAIIII rd,rs1,imm AAAADDDDDDDD rd,rs1,rs2 SSSSUUUUBBBB rd,rs1,rs2 SSSSLLLLLLLL rd,rs1,rs2 SSSSLLLLTTTT rd,rs1,rs2 SSSSLLLLTTTTUUUU rd,rs1,rs2 XXXXOOOORRRR rd,rs1,rs2 SSSSRRRRLLLL rd,rs1,rs2 SSSSRRRRAAAA rd,rs1,rs2 OOOORRRR rd,rs1,rs2 AAAANNNNDDDD rd,rs1,rs2 FFFFEEEENNNNCCCCEEEE pred,succ FFFFEEEENNNNCCCCEEEE....IIII LLLLWWWWUUUU rd,offset(rs1) LLLLDDDD rd,offset(rs1) SSSSDDDD rs2,offset(rs1) SSSSLLLLLLLLIIII rd,rs1,imm SSSSRRRRLLLLIIII rd,rs1,imm SSSSRRRRAAAAIIII rd,rs1,imm AAAADDDDDDDDIIIIWWWW rd,rs1,imm SSSSLLLLLLLLIIIIWWWW rd,rs1,imm SSSSRRRRLLLLIIIIWWWW rd,rs1,imm SSSSRRRRAAAAIIIIWWWW rd,rs1,imm AAAADDDDDDDDWWWW rd,rs1,rs2 SSSSUUUUBBBBWWWW rd,rs1,rs2 SSSSLLLLLLLLWWWW rd,rs1,rs2 SSSSRRRRLLLLWWWW rd,rs1,rs2 SSSSRRRRAAAAWWWW rd,rs1,rs2 MMMMUUUULLLL rd,rs1,rs2 MMMMUUUULLLLHHHH rd,rs1,rs2 MMMMUUUULLLLHHHHSSSSUUUU rd,rs1,rs2 MMMMUUUULLLLHHHHUUUU rd,rs1,rs2 DDDDIIIIVVVV rd,rs1,rs2 DDDDIIIIVVVVUUUU rd,rs1,rs2 RRRREEEEMMMM rd,rs1,rs2 RRRREEEEMMMMUUUU rd,rs1,rs2 MMMMUUUULLLLWWWW rd,rs1,rs2 DDDDIIIIVVVVWWWW rd,rs1,rs2 DDDDIIIIVVVVUUUUWWWW rd,rs1,rs2 RRRREEEEMMMMWWWW rd,rs1,rs2 RRRREEEEMMMMUUUUWWWW rd,rs1,rs2 http://www.chibiakumas.com/asm
....sssslllleeeebbbb111122228888    expression....uuuulllleeeebbbb111122228888 expression....aaaasssscccciiiizzzz    “string”....iiiinnnnccccbbbbiiiinnnn    “filename”....zzzzeeeerrrroooo    integer ....aaaalllliiiiggggnnnn    integer....bbbbaaaalllliiiiggggnnnn    b,[pad_val=0] ....pppp2222aaaalllliiiiggggnnnn p2,[pad_val=0],max ....gggglllloooobbbbllll    symbol_name ....llllooooccccaaaallll symbol_name ....eeeeqqqquuuu name, value 



Directive ....bbbbssssssss    emit .bss section (if not present) and make currentDirective emit common object to .bss sectionDirective emit common object to .bss sectionDirective emit section (if not present, default .text [{.text,.data,.rodata,.bss}] Directive RISC-V options {rvc,norvc,pic,nopic,push,pop} Directive begin macro definition \argname to substituteDirective ....eeeennnnddddmmmm    end macro definitionDirective emit filename FILE LOCAL symbol tableDirective accepted for source compatibilityDirective accepted for source compatibilityDirective accepted for source compatibilityPsuedo NNNNOOOOPPPP No operation addi zero,zero,0 Psuedo Load immediate (several expansions) Psuedo Load address (several expansions) Psuedo Copy register addi rd, rs, 0 Psuedo One’s complement xori rd, rs, -1 Psuedo Two’s complement sub rd, x0, rs Psuedo Two’s complement Word subw rd, x0, rs Psuedo Sign extend Word addiw rd, rs, 0 Psuedo Set if = zero sltiu rd, rs, 1 Psuedo Set if ≠ zero sltu rd, x0, rs Psuedo Set if < zero slt rd, rs, x0 Psuedo Set if > zero slt rd, x0, rs Psuedo Single-precision move fsgnj.s frd, frs, frs Psuedo Single-precision absolute value fsgnjx.s frd, frs, frs Psuedo Single-precision negate fsgnjn.s frd, frs, frs Psuedo Double-precision move fsgnj.d frd, frs, frs Psuedo Double-precision absolute value fsgnjx.d frd, frs, frs Psuedo Double-precision negate fsgnjn.d frd, frs, frs Psuedo Branch if = zero beq rs, x0, offset Psuedo Branch if ≠ zero bne rs, x0, offset Psuedo Branch if ≤ zero bge x0, rs, offset Psuedo Branch if ≥ zero bge rs, x0, offset Psuedo Branch if < zero blt rs, x0, offset Psuedo Branch if > zero blt x0, rs, offset Psuedo Branch if > blt rt, rs, offset Psuedo Branch if ≤ bge rt, rs, offset Psuedo Branch if >, unsigned bltu rt, rs, offset Psuedo Branch if ≤, unsigned bltu rt, rs, offset Psuedo Jump jal x0, offset Psuedo Jump register jal x1, offset Psuedo RRRREEEETTTT    Return from subroutine jalr x0, x1, 0 SSSSyyyynnnnttttaaaaxxxx::::    IIIImmmmmmmm    [[[[11112222]]]][[[[11110000::::5555]]]]    ====    BBBBiiiittttssss    11112222    &&&&    11110000----5555    ooooffff    iiiimmmmmmmmeeeeddddiiiiaaaatttteeee    ((((ooootttthhhheeeerrrr    bbbbiiiittttssss    iiiinnnn    ooootttthhhheeeerrrr    ppppaaaarrrrtttt))))

....ccccoooommmmmmmm sym_nam,sz,aln ....ccccoooommmmmmmmoooonnnn sym_name,sz,aln ....sssseeeeccccttttiiiioooonnnn sect....ooooppppttttiiiioooonnnn opt....mmmmaaaaccccrrrroooo name arg1 [, argn] ....ffffiiiilllleeee “filename” ....iiiiddddeeeennnntttt “string” ....ssssiiiizzzzeeee symbol, symbol ....ttttyyyyppppeeee symbol, @functionLLLLIIII rd, expression LLLLAAAA rd, symbol MMMMVVVV rd, rs1 NNNNOOOOTTTT rd, rs1 NNNNEEEEGGGG rd, rs1 NNNNEEEEGGGGWWWW rd, rs1 SSSSEEEEXXXXTTTT....WWWW rd, rs1 SSSSEEEEQQQQZZZZ rd, rs1 SSSSNNNNEEEEZZZZ rd, rs1 SSSSLLLLTTTTZZZZ rd, rs1 SSSSGGGGTTTTZZZZ rd, rs1 FFFFMMMMVVVV....SSSS frd, frs1 FFFFAAAABBBB....SSSS frd, frs1 FFFFNNNNEEEEGGGG....SSSS frd, frs1 FFFFMMMMVVVV....DDDD frd, frs1 FFFFAAAABBBBSSSS....DDDD frd, frs1 FFFFNNNNEEEEGGGG....DDDD frd, frs1 BBBBEEEEQQQQZZZZ rs1, offset BBBBNNNNEEEEZZZZ rs1, offset BBBBLLLLEEEEZZZZ rs1, offset BBBBGGGGEEEEZZZZ rs1, offset BBBBLLLLTTTTZZZZ rs1, offset BBBBGGGGTTTTZZZZ    rs1, offset BBBBGGGGTTTT rs, rt, offset BBBBLLLLEEEE rs, rt, offset BBBBGGGGTTTTUUUU rs, rt, offset BBBBLLLLEEEEUUUU rs, rt, offset JJJJ offset JJJJRRRR offset 


