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 add.w rd, rj, rk 

 sub.w rd, rj, rk 

 

 addi.w rd, rj, si12 
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 lu12i.w rd, si20 

 

 slt rd, rj, rk 

 sltu rd, rj, rk 

 

 slti rd, rj, si12 

 sltui rd, rj, si12 
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 pcaddu12i  rd, si20 

 

 and rd, rj, rk 

 or rd, rj, rk 

 nor rd, rj, rk 

 xor rd, rj, rk 

 

 andi rd, rj, ui12 

 ori rd, rj, ui12 
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 xori rd, rj, ui12 

 

 

 mul.w  rd, rj, rk 

 mulh.w  rd, rj, rk 

 mulh.wu  rd, rj, rk 
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 div.w rd, rj, rk 

 mod.w rd, rj, rk 

 div.wu rd, rj, rk 

 mod.wu rd, rj, rk 

 

 

 sll.w rd, rj, rk 

 srl.w rd, rj, rk 

 sra.w rd, rj, rk 
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 slli.w rd, rj, ui5 

 srli.w rd, rj, ui5 

 srai.w rd, rj, ui5 

 

 

 beq rj, rd, offs16 

 bne rj, rd, offs16 

 blt rj, rd, offs16 

 bge rj, rd, offs16 

 bltu rj, rd, offs16 
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 bgeu rj, rd, offs16 

 

 b offs26 
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 bl offs26 

 

 jirl rd, rj, offs16 

 

 

 ld.b rd, rj, si12 

 ld.h rd, rj, si12 

 ld.w rd, rj, si12 

 ld.bu rd, rj, si12 

 ld.hu rd, rj, si12 
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 st.b rd, rj, si12 

 st.h rd, rj, si12 

 st.w rd, rj, si12 
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 preld hint, rj, si12 

 

 

 ll.w rd, rj, si14 

 sc.w rd, rj, si14 
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 dbar hint 

 

 ibar hint 

 

 

 syscall code 
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 break code 

 

 rdcntvl.w  rd 

 rdcntvh.w  rd 

 rdcntid  rj 



                                                     

21  

 

 

 

 

 



                                                     

22  

 

 

 

 

 

 

                                                             



                                                     

23  

 

 

 

 

 



                                                     

24  

 

 

 

 

 

 

 

 

 

 

 



                                                     

25  

 

 

 

 

                                                             



                                                     

26  

 

 

 

 

 

 

 



                                                     

27  

 

 

 

 fadd.s  fd, fj, fk   fadd.d  fd, fj, fk 

 fsub.s  fd, fj, fk   fsub.d  fd, fj, fk 

 fmul.s  fd, fj, fk   fmul.d  fd, fj, fk 

 fdiv.s  fd, fj, fk   fdiv.d  fd, fj, fk 
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 fmadd.s  fd, fj, fk, fa  fmadd.d  fd, fj, fk, fa 

 fmsub.s  fd, fj, fk, fa  fmsub.d  fd, fj, fk, fa 

 fnmadd.s  fd, fj, fk, fa  fnmadd.d  fd, fj, fk, fa 

 fnmsub.s  fd, fj, fk, fa  fnmsub.d  fd, fj, fk, fa 
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 fmax.s  fd, fj, fk   fmax.d  fd, fj, fk 

 fmin.s  fd, fj, fk   fmin.d  fd, fj, fk 

 

 fmaxa.s  fd, fj, fk   fmaxa.d  fd, fj, fk 

 fmina.s  fd, fj, fk   fmina.d  fd, fj, fk 
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 fabs.s fd, fj    fabs.d fd, fj 

 fneg.s fd, fj    fneg.d fd, fj 

 

 fsqrt.s fd, fj    fsqrt.d fd, fj 

 frecip.s fd, fj    frecip.d fd, fj 

 frsqrt.s fd, fj    frsqrt.d fd, fj 
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 fcopysign.s fd, fj, fk   fcopysign.d fd, fj, fk 

 

 fclass.s fd, fj    fclass.d fd, fj 

 

 

 fcmp.cond.s cc, fj, fk   fcmp.cond.d cc, fj, fk 
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 fcvt.s.d fd, fj    fcvt.d.s fd, fj 

 

 ffint.s.w  fd, fj   ftint.w.s  fd, fj 
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 ffint.d.w  fd, fj   ftint.w.d  fd, fj 

 

 ftintrm.w.s  fd, fj   ftintrp.w.s  fd, fj 

 ftintrm.w.d  fd, fj   ftintrp.w.d  fd, fj 

 ftintrz.w.s  fd, fj   ftintrne.w.s  fd, fj 

 ftintrz.w.d  fd, fj   ftintrne.w.d fd, fj 
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 fmov.s fd, fj    fmov.d fd, fj 

 

 

 fsel fd, fj, fk, ca 
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 movgr2fr.w  fd, rj 

 movgr2frh.w  fd, rj 

 

 movfr2gr.s   rd, fj 

 movfrh2gr.s  rd, fj 

 

 movgr2fcsr  fcsr, rj 

 movfcsr2gr  rd, fcsr 
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 movfr2cf cd, fj 

 movcf2fr fd, cj 

 

 movgr2cf cd, rj 

 movcf2gr rd, cj 

 

 

 bceqz  cj, offs21 

 bcnez  cj, offs21 
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 fld.s  fd, rj, si12 

 fld.d  fd, rj, si12 

 fst.s  fd, rj, si12 

 fst.d  fd, rj, si12 
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 csrrd  rd, csr_num 

 csrwr  rd, csr_num 

 csrxchg  rd, rj, csr_num 



                                                     

40  

 

 

 

 cacop code, rj, si12 

 

 

 tlbsrch 
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 tlbrd 

 

 tlbwr 

 

 tlbfill 

 

 invtlb op, rj, rk 
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 ertn 

 

 idle level 
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RDCNTID.W rj 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 rj 0 0 0 0 0 

RDCNTVL.W rd 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 rd 

RDCNTVH.W rd 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 0 0 0 rd 

ADD.W rd, rj, rk 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 rk rj rd 

SUB.W rd, rj, rk 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 rk rj rd 

SLT rd, rj, rk 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 rk rj rd 

SLTU rd, rj, rk 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 rk rj rd 

NOR rd, rj, rk 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 rk rj rd 

AND rd, rj, rk 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 rk rj rd 

OR rd, rj, rk 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 rk rj rd 

XOR rd, rj, rk 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 rk rj rd 

SLL.W rd, rj, rk 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 rk rj rd 

SRL.W rd, rj, rk 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 rk rj rd 

SRA.W rd, rj, rk 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 rk rj rd 

MUL.W rd, rj, rk 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 rk rj rd 

MULH.W rd, rj, rk 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 rk rj rd 

MULH.WU rd, rj, rk 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 rk rj rd 

DIV.W rd, rj, rk 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 rk rj rd 

MOD.W rd, rj, rk 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 rk rj rd 

DIV.WU rd, rj, rk 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 rk rj rd 

MOD.WU rd, rj, rk 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 rk rj rd 

BREAK code 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 code 

SYSCALL code 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 0 code 

SLLI.W rd, rj, ui5 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 ui5 rj rd 

SRLI.W rd, rj, ui5 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 1 ui5 rj rd 

SRAI.W rd, rj, ui5 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 ui5 rj rd 

FADD.S fd, fj, fk 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 fk fj fd 

FADD.D fd, fj, fk 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 fk fj fd 

FSUB.S fd, fj, fk 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 1 fk fj fd 

FSUB.D fd, fj, fk 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1 0 fk fj fd 

FMUL.S fd, fj, fk 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1 fk fj fd 

FMUL.D fd, fj, fk 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 1 0 fk fj fd 

FDIV.S fd, fj, fk 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1 0 1 fk fj fd 

FDIV.D fd, fj, fk 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1 1 0 fk fj fd 

FMAX.S fd, fj, fk 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 1 fk fj fd 

FMAX.D fd, fj, fk 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 1 0 fk fj fd 
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FMIN.S fd, fj, fk 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1 0 1 fk fj fd 

FMIN.D fd, fj, fk 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1 1 0 fk fj fd 

FMAXA.S fd, fj, fk 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 0 1 fk fj fd 

FMAXA.D fd, fj, fk 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 1 0 fk fj fd 

FMINA.S fd, fj, fk 0 0 0 0 0 0 0 1 0 0 0 0 1 1 1 0 1 fk fj fd 

FMINA.D fd, fj, fk 0 0 0 0 0 0 0 1 0 0 0 0 1 1 1 1 0 fk fj fd 

FCOPYSIGN.S fd, fj, fk 0 0 0 0 0 0 0 1 0 0 0 1 0 0 1 0 1 fk fj fd 

FCOPYSIGN.D fd, fj, fk 0 0 0 0 0 0 0 1 0 0 0 1 0 0 1 1 0 fk fj fd 

FABS.S fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0 0 0 0 0 1 fj fd 

FABS.D fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0 0 0 0 1 0 fj fd 

FNEG.S fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0 0 0 1 0 1 fj fd 

FNEG.D fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0 0 0 1 1 0 fj fd 

FCLASS.S fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0 0 1 1 0 1 fj fd 

FCLASS.D fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0 0 1 1 1 0 fj fd 

FSQRT.S fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0 1 0 0 0 1 fj fd 

FSQRT.D fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0 1 0 0 1 0 fj fd 

FRECIP.S fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0 1 0 1 0 1 fj fd 

FRECIP.D fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0 1 0 1 1 0 fj fd 

FRSQRT.S fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0 1 1 0 0 1 fj fd 

FRSQRT.D fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0 1 1 0 1 0 fj fd 

FMOV.S fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 1 0 0 1 0 1 fj fd 

FMOV.D fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 1 0 0 1 1 0 fj fd 

MOVGR2FR.W fd, rj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 1 0 1 0 0 1 rj fd 

MOVGR2FRH.W fd, rj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 1 0 1 0 1 1 rj fd 

MOVFR2GR.S rd, fj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 1 0 1 1 0 1 fj rd 

MOVFRH2GR.S rd, fj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 1 0 1 1 1 1 fj rd 

MOVGR2FCSR fcsr, rj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 1 1 0 0 0 0 rj fcsr 

MOVFCSR2GR rd, fcsr 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 1 1 0 0 1 0 fcsr rd 

MOVFR2CF cd, fj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 1 1 0 1 0 0 fj 0 0 cd 

MOVCF2FR fd, cj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 1 1 0 1 0 1 0 0 cj fd 

MOVGR2CF cd, rj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 1 1 0 1 1 0 rj 0 0 cd 

MOVCF2GR rd, cj 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 1 1 0 1 1 1 0 0 cj rd 

FCVT.S.D fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 1 0 0 0 1 1 0 fj fd 

FCVT.D.S fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 1 0 0 1 0 0 1 fj fd 

FTINTRM.W.S fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 1 0 1 0 0 0 0 0 0 1 fj fd 

FTINTRM.W.D fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 1 0 1 0 0 0 0 0 1 0 fj fd 

FTINTRP.W.S fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 1 0 1 0 0 1 0 0 0 1 fj fd 

FTINTRP.W.D fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 1 0 1 0 0 1 0 0 1 0 fj fd 

FTINTRZ.W.S fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 1 0 1 0 1 0 0 0 0 1 fj fd 

FTINTRZ.W.D fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 1 0 1 0 1 0 0 0 1 0 fj fd 

FTINTRNE.W.S fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 1 0 1 0 1 1 0 0 0 1 fj fd 

FTINTRNE.W.D fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 1 0 1 0 1 1 0 0 1 0 fj fd 
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FTINT.W.S fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 1 0 1 1 0 0 0 0 0 1 fj fd 

FTINT.W.D fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 1 0 1 1 0 0 0 0 1 0 fj fd 

FFINT.S.W fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 1 1 0 1 0 0 0 1 0 0 fj fd 

FFINT.D.W fd, fj 0 0 0 0 0 0 0 1 0 0 0 1 1 1 0 1 0 0 1 0 0 0 fj fd 

SLTI rd, rj, si12 0 0 0 0 0 0 1 0 0 0 si12 rj rd 

SLTUI rd, rj, si12 0 0 0 0 0 0 1 0 0 1 si12 rj rd 

ADDI.W rd, rj, si12 0 0 0 0 0 0 1 0 1 0 si12 rj rd 

ANDI rd, rj, ui12 0 0 0 0 0 0 1 1 0 1 ui12 rj rd 

ORI rd, rj, ui12 0 0 0 0 0 0 1 1 1 0 ui12 rj rd 

XORI rd, rj, ui12 0 0 0 0 0 0 1 1 1 1 ui12 rj rd 

CSRRD rd, csr 0 0 0 0 0 1 0 0 csr 0 0 0 0 0 rd 

CSRWR rd, csr 0 0 0 0 0 1 0 0 csr 0 0 0 0 1 rd 

CSRXCHG rd, rj, csr 0 0 0 0 0 1 0 0 csr rj!=0,1 rd 

CACOP code, rj, si12 0 0 0 0 0 1 1 0 0 0 si12 rj code 

TLBSRCH   0 0 0 0 0 1 1 0 0 1 0 0 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 

TLBRD   0 0 0 0 0 1 1 0 0 1 0 0 1 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 

TLBWR   0 0 0 0 0 1 1 0 0 1 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 

TLBFILL   0 0 0 0 0 1 1 0 0 1 0 0 1 0 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 

ERTN   0 0 0 0 0 1 1 0 0 1 0 0 1 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 

IDLE level 0 0 0 0 0 1 1 0 0 1 0 0 1 0 0 0 1 level 

INVTLB op, rj, rk 0 0 0 0 0 1 1 0 0 1 0 0 1 0 0 1 1 rk rj op 

FMADD.S fd, fj, fk, fa 0 0 0 0 1 0 0 0 0 0 0 1 fa fk fj fd 

FMADD.D fd, fj, fk, fa 0 0 0 0 1 0 0 0 0 0 1 0 fa fk fj fd 

FMSUB.S fd, fj, fk, fa 0 0 0 0 1 0 0 0 0 1 0 1 fa fk fj fd 

FMSUB.D fd, fj, fk, fa 0 0 0 0 1 0 0 0 0 1 1 0 fa fk fj fd 

FNMADD.S fd, fj, fk, fa 0 0 0 0 1 0 0 0 1 0 0 1 fa fk fj fd 

FNMADD.D fd, fj, fk, fa 0 0 0 0 1 0 0 0 1 0 1 0 fa fk fj fd 

FNMSUB.S fd, fj, fk, fa 0 0 0 0 1 0 0 0 1 1 0 1 fa fk fj fd 

FNMSUB.D fd, fj, fk, fa 0 0 0 0 1 0 0 0 1 1 1 0 fa fk fj fd 

FCMP.cond.S cd, fj, fk 0 0 0 0 1 1 0 0 0 0 0 1 cond fk fj 0 0 cd 

FCMP.cond.D cd, fj, fk 0 0 0 0 1 1 0 0 0 0 1 0 cond fk fj 0 0 cd 

FSEL fd, fj, fk, ca 0 0 0 0 1 1 0 1 0 0 0 0 0 0 ca fk fj fd 

LU12I.W rd, si20 0 0 0 1 0 1 0 si20 rd 

PCADDU12I rd, si20 0 0 0 1 1 1 0 si20 rd 

LL.W rd, rj, si14 0 0 1 0 0 0 0 0 si14 rj rd 

SC.W rd, rj, si14 0 0 1 0 0 0 0 1 si14 rj rd 

LD.B rd, rj, si12 0 0 1 0 1 0 0 0 0 0 si12 rj rd 

LD.H rd, rj, si12 0 0 1 0 1 0 0 0 0 1 si12 rj rd 

LD.W rd, rj, si12 0 0 1 0 1 0 0 0 1 0 si12 rj rd 

ST.B rd, rj, si12 0 0 1 0 1 0 0 1 0 0 si12 rj rd 

ST.H rd, rj, si12 0 0 1 0 1 0 0 1 0 1 si12 rj rd 

ST.W rd, rj, si12 0 0 1 0 1 0 0 1 1 0 si12 rj rd 
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LD.BU rd, rj, si12 0 0 1 0 1 0 1 0 0 0 si12 rj rd 

LD.HU rd, rj, si12 0 0 1 0 1 0 1 0 0 1 si12 rj rd 

PRELD hint, rj, si12 0 0 1 0 1 0 1 0 1 1 si12 rj hint 

FLD.S fd, rj, si12 0 0 1 0 1 0 1 1 0 0 si12 rj fd 

FST.S fd, rj, si12 0 0 1 0 1 0 1 1 0 1 si12 rj fd 

FLD.D fd, rj, si12 0 0 1 0 1 0 1 1 1 0 si12 rj fd 

FST.D fd, rj, si12 0 0 1 0 1 0 1 1 1 1 si12 rj fd 

DBAR hint 0 0 1 1 1 0 0 0 0 1 1 1 0 0 1 0 0 hint 

IBAR hint 0 0 1 1 1 0 0 0 0 1 1 1 0 0 1 0 1 hint 

BCEQZ cj, offs 0 1 0 0 1 0 offs[15:0] 0 0 cj offs[20:16] 

BCNEZ cj, offs 0 1 0 0 1 0 offs[15:0] 0 1 cj offs[20:16] 

JIRL rd, rj, offs 0 1 0 0 1 1 offs[15:0] rj rd 

B offs 0 1 0 1 0 0 offs[15:0] offs[25:16] 

BL offs 0 1 0 1 0 1 offs[15:0] offs[25:16] 

BEQ rj, rd, offs 0 1 0 1 1 0 offs[15:0] rj rd 

BNE rj, rd, offs 0 1 0 1 1 1 offs[15:0] rj rd 

BLT rj, rd, offs 0 1 1 0 0 0 offs[15:0] rj rd 

BGE rj, rd, offs 0 1 1 0 0 1 offs[15:0] rj rd 

BLTU rj, rd, offs 0 1 1 0 1 0 offs[15:0] rj rd 

BGEU rj, rd, offs 0 1 1 0 1 1 offs[15:0] rj rd 
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