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@ ARITHMETIC CORE INSTRUCTION SET @ OPCODE
- [ FMT /FT
M l P s Reference Data i / FUNCT
- NAME, MNEMONIC MAT OPERATION (Hex)
CORE INSTRUCTION SET OPCODE Branch On FP True bclt FI if(FPcond)PC=PC+4+BranchAddr (4) 11/8/1/--
Branch On FP False bc1f FI if(!FPcond)PC=PC+4+B hAddr(4) 11/8/0/--
FOR- / FUNCT 1 ) ranc r(4)
NAME, MNEMONIC  MAT OPERATION (in Verilog) (Hex) gmge e it E Lo=R[rs}/R[rt]; Hi=R[rs]%R[rt] 0/--/--/1a
= RJrs] + R[rt 1) 0/20 b i Lo=R[rs]/R[rt]; Hi=R[rs]%R[rt] (6) 0/--/-/1b
oINS el R R["d]_ : [’?]+ S*[ L y “(2; : "X  FPAddSingle  add.s FR F[fd ]= F[fs] + F[fi] 11/10/--/0
Add Immediate addi I R[rt] =R][rs]+ SignExtimm =- hex FP Add 2dd.q4 Fr (FUALF{fd+1]} = {F[fs]F[fs+1]} + 11/11/—/0
Add Imm. Unsigned addiu 1 R[rt] =R[rs] + SignExtlmm (2) . Fpx Double (P[] F[ft+1]} -
Add Unsi sddu R R[rd] = Rfrs] + R[rt] 0 25 FP Compare Single cx.s* FR FPcond = (F[fs] op F[ft])?1:0 11/10/--/y
- gned FP Compare | FPcond = ({F[fs],F[fs+1]} o
| o / 24 a* m p "
And and R R[rd] = R[rs] & R[rt] 0 g ik Dbl | c.x.d F?{ (F[ft]F[fi+173) 2 1 - 0 11/11/-/y
And Immediate andi I R[rt] = R[rs] & ZeroExtImm (3) Chex * (x1is eq, 1t, or 1e) (op is ==, <, or <=) ( y is 32, 3c, or 3e)
| | if(R[rs]==R[rt]) 2 FP Divide Single div.s FR F[fd] = F[fs] / F[ft] 11/10/--/3
Branch On Equal  veq 1 pc_peigsBranchAddr (- E T DNvide div.a po FELFES ] = FEMFS B F . o o
NG _ if(R[rs]!=R[rt]) . Double | y {F[ft],F[ft+1]}
Branch On Not Equalbne [ PC=PC+4+BranchAddr (4) hex FP Multiply Single mul.s FR F[fd] = F[fs] * F[ft] 11/10/--/2
PR 3 ] PC=JumpAddr B Firr g rolod R S s L {fl_[{%‘:[[f;“]} YT
- . | | oubpie :F +l]}
JumpAndLink  jal  J R[31]=PC+8;PC=JumpAddr (5)  nex FP Subtract Single sub.s FR F[fd]=F[fs] - F[ft] 11/10/--/1
jumpRegiser 3= R PC-R[n] By R e FURRRT ~ B Gy
L Rlrtl=124"b0.M[R]rs . | F[ft
oad R:[ ] { +SignEx[RtIm[ ﬂ]]]('?[})} (2) 24]1&:& Load FP 'Smgle lwecl [ F[H]‘"M[R[I‘S]+Sl§ﬂEKﬂH]ﬂ1] (2) 3Vl
__ gz Load FP F[rt]J=M[R[rs]+SignExtlmm]; (2) _
S Simayis0) @) D Double 1t L Bt MR SignExtimm 4]
RIrt] = M[R[rs]+SignExtimm] (2 7) 30, Move From Hi mfhi R R[rd] =Hi 0 /--/--/10
B~ DAIR s} HSipnExtima % | Move From Lo mflo R R[rd]=Lo 0/—-/--112
'R&ﬂ} {imm, 16’b0} Fhex Move From Control mfc0 R R[rd] = CR[rs] 10 /0/--/0
M{fofs]-fslgnExt{mm] | Multiply mult R {Hi,Lo} =R[rs] * R[rt] | 0/--/--/18
| Tt 1 BTN Multiply Unsigned multu R {HiLo} =R[rs] * R[rt] (6) 0/--/--/19
| Shift Right Arith. =~ sra R R[rd] = R[rt] >>> shamt | - 0/-/-13
~ Store FP Single swel I M[R[rs+SignExtlmm]=F[rt]  (2) 39/--/—/- o
- Store FP cge1 | MRIrshSignExtimm]=Flrtl @ 3900,
Double & MIR[rs}+SignExtimm+4] =Ffm+4} ~~ " .
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@ IEEE 754 FLOATING-POINT @
OPCODES, BASE CONVERSION, ASCIl SYMBOLS STANDARD IEEE 754 Symbols
TMIPS (1) MIPS (2)MIPS | Dm_”[:lexa- A’SCTFDW_ Hexa- ASCIT ] | e e ST
opcode  funct funct Binary e deci- Char- e deci- Char- (_”S « (1 + Fraction) X 2( Exponent - Bias) 0 5 £ N
(31:26)  (5:0) (5:0) mal acter mal acter = !
(hﬁh sll add.f 000000 O 0 NUL| 64 40 @ where Single Precision Bias = 127, | ¢0- + Denorm
subf (000001 1 | SFL{ b5 41 . A Double Precision Bias = 1023, I to MAX -1 |anything & F1. Pt. Num.
3 srl wif o joeGOID 2 2 SIX} 66 42 B MAX | 0 $o0
E}El sra div.f 00 0011 3 3 ETX 67 43 L IEEE Slng[e Precision and MAX : 20 NaN
i sqrty  [000100 4 B R TS, R Double Precision Formats: S.P. MAX =255, D.P. MAX = 2047
bne sosf - JOOIBE 5 S BNQ| 69 45 E ¢
blez sriv mov.f 000110 6 B ACE W . B S Exponent Fraction l
| bgtz srav neg.f 000111 7 7 BBI_ESL : % 3% 1(:3{ 31 30 23 22 -
- | BEIT0 8 B | . |
addin %:lr AT G S A B IR - CAPONET Fraction ég |
siti movz 00 1010 10 e - SRR R NS g 0l 52 51 0
sitiu movn RN N VLS 4o o K MEMORY ALLOCATION STACK FRAME
4 andi syscall round. me 12 c Fr 76 4c |18 —»
S et el OIONAN 45 4 LR |} 77 4. M $sp THIT fffeye,
xori ondd. nf (ODEIN0. 14 © S50 | 7B 4 N
i lui sync floor.w/{00 1111 15 . 79 8 O
mfhi 5 DIDOOD ™ 16 10 DLE | 80 30 P
1(2) mthi 010001 17 13 DI 81 51 Q
| mflo moveS 010010 1R 12 DC2| B2 52 R $gp 1000 8000} . |
mt 1o movnf (010011 19 13 DC3 | 83 T bl
1 RPN 38 RSBV WO Y 1000 0000 '
01 0101 21 15 NAK | 85 = B ¢ hex
010110 22 16 SYN| 8 S6 V _ ext
Bt B AT BRI 5 W pc 0040 0000y, -
T TO00 22 Gl o Wk G |
01 1001 25 19 EM 89 29 - W Oyicn :
011010 26 la SUB| 90 5a Z |
{H 1011 27 B Bh o DATA ALIGNMENT e e R A
03 5d ] ' Double Work v 0L Sl
9% e 8 ERR R~ T ST
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