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Disclaimer 

Magnolia ISA, designed by Institute of Microelectronics, Tsinghua University, is 

introduced here. The ISA uses patent technique to build Magnolia architecture. The 

copyright of the ISA belongs to the Tsinghua University. The ISA is only allowed to 

be used for teaching or academic research. No responsibility is assumed by 

Tsinghua University for its use, nor for any infringement of patents or other rights of 

third parties which may result from its use. No license is granted by implication or 

otherwise under the patent rights of Tsinghua University.  

Further information can be found in http://dsp.ime.tsinghua.edu.cn.  



Magnolia Processor Instruction Set Reference 

II  

 

׃ 1  .................................................................................. 1 

 ........................................................................................................................... 1 

 ....................................................................................................................... 2 

№פ 2  ........................................................................... 3 

Magnolia 32ᵝ  3 .............................................................................................פ

Magnolia №פ  .............................................................................................. 7 

פ 3  .......................................................................... 11 

32ᵝ פ  ............................................................................................................... 11 

 ............................................................................................................. 14 

פ ᵬ ................................................................................................................. 14 

4 └  ...................................................................15 

 19.......................................................................... פ 5

פ  ......................................................................................................................... 19 

ADD/ADD.U ................................................................................................................... 20 

ADD32/ADD32.U .......................................................................................................... 22 

ADD.2 ............................................................................................................................. 24 

ADDK.............................................................................................................................. 26 

SADD.............................................................................................................................. 27 

SADD32 ......................................................................................................................... 29 

SADD.S.2/.U.2/.US.2 ................................................................................................... 30 

SUB/SUB.U ................................................................................................................... 32 

SUB32/SUB32.U .......................................................................................................... 34 

SUB.2 ............................................................................................................................. 36 

SSUB .............................................................................................................................. 38 

SSUB32 ......................................................................................................................... 40 

SSUB.S.2/.U.2 .............................................................................................................. 41 



 

III  

MAX/MAX.U .................................................................................................................. 43 

MAX.S.2/.U.2................................................................................................................. 44 

MIN/MIN.U ..................................................................................................................... 45 

MIN.S.2/.U.2 .................................................................................................................. 46 

AVG.S.2/.U.2 ................................................................................................................. 47 

ABS ................................................................................................................................. 48 

ABS.2 ............................................................................................................................. 49 

NEG ................................................................................................................................ 50 

NEG.2 ............................................................................................................................. 51 

SAT ................................................................................................................................. 52 

SAT.H .............................................................................................................................. 53 

SAT.L .............................................................................................................................. 54 

SAT.S.2/U.2 ................................................................................................................... 55 

DQUANT ........................................................................................................................ 56 

DQUANT.2 ..................................................................................................................... 57 

 58.......................................................................... פ 6

פ  ......................................................................................................................... 58 

AND ................................................................................................................................ 59 

ANDN ............................................................................................................................. 61 

OR ................................................................................................................................... 63 

ORN ................................................................................................................................ 65 

XOR ................................................................................................................................ 66 

XORN ............................................................................................................................. 67 

NOT ................................................................................................................................ 68 

7 ᵝ  69.......................................................................... פ

פ  ......................................................................................................................... 69 

ASL ................................................................................................................................. 70 

ASL.2 .............................................................................................................................. 72 



Magnolia Processor Instruction Set Reference 

IV  

ASR ................................................................................................................................ 73 

ASR.2 ............................................................................................................................. 75 

LSR ................................................................................................................................. 76 

LSR.2.............................................................................................................................. 78 

SASL .............................................................................................................................. 79 

SASL.2 ........................................................................................................................... 80 

ASRR.............................................................................................................................. 81 

ASRR.2 .......................................................................................................................... 82 

XASL .............................................................................................................................. 83 

XASR .............................................................................................................................. 84 

XASRR.2 ........................................................................................................................ 85 

ROL ................................................................................................................................ 86 

ROL.2 ............................................................................................................................. 87 

SLAC.L ........................................................................................................................... 88 

SLSU.L ........................................................................................................................... 89 

SAVSL ............................................................................................................................ 90 

SAVSR ........................................................................................................................... 91 

SHLADD......................................................................................................................... 92 

8 ӗ  93.......................................................................... פ

פ  ......................................................................................................................... 93 

MUL.S/.U ....................................................................................................................... 94 

MUL.S/.US/.U.H ............................................................................................................ 96 

MUL.S/.US/.U.L ............................................................................................................ 97 

MUL.S/.U/.SU/.US.HL .................................................................................................. 98 

MUL.S/.U.HI .................................................................................................................. 99 

MUL.S/.U.LI ................................................................................................................. 100 

MUL.S/.US/.U.2 .......................................................................................................... 101 

MULR.HI ...................................................................................................................... 103 

MULR.LI ....................................................................................................................... 104 



 

V 

MULR.L ........................................................................................................................ 105 

MULR.2 ........................................................................................................................ 106 

SMULL.H ..................................................................................................................... 107 

SMULL.L ...................................................................................................................... 108 

SMULL.HL ................................................................................................................... 109 

SMULL.2 ...................................................................................................................... 110 

CPMUL32 .................................................................................................................... 111 

CPMUL64 .................................................................................................................... 112 

MAC.L .......................................................................................................................... 113 

MAC.H .......................................................................................................................... 114 

SMACL.L ...................................................................................................................... 115 

SMACL.H ..................................................................................................................... 116 

MSU.L .......................................................................................................................... 117 

MSU.H .......................................................................................................................... 118 

SMSUL.L ...................................................................................................................... 119 

SMSUL.H ..................................................................................................................... 120 

DTP.S/.SU.2 ................................................................................................................ 121 

DTPN.S/.SU.2 ............................................................................................................. 122 

DTPR.S/.SU.2 ............................................................................................................. 123 

DTPNR.S/.SU.2 .......................................................................................................... 124 

BTFDTP.2 .................................................................................................................... 125 

BTFDTPR.2 ................................................................................................................. 126 

DTP.S/.U/.SU.4 ........................................................................................................... 127 

 128 ........................................................................ פ 9

פ  ....................................................................................................................... 128 

LD.B.S/.U  LD.H.S/.U  LD.W.S/.U  LD.D.S/U  LD.R  LD.DR ....................... 129 

ST.B  ST.H  ST.W  ST.D  ST.R  ST.DR............................................................ 132 

PUSH/POP .................................................................................................................. 135 

FLDW  FLDD  FLD   FLR   FLDDR ................................................................. 137 



Magnolia Processor Instruction Set Reference 

VI 

FSTW  FSTD  FST.................................................................................................. 140 

LDSTUB ....................................................................................................................... 142 

SWAPX ........................................................................................................................ 144 

SWAP ........................................................................................................................... 146 

SWAP.U ........................................................................................................................ 148 

CASXA ......................................................................................................................... 150 

CASA ............................................................................................................................ 151 

CASA.U ........................................................................................................................ 152 

PFETCH ....................................................................................................................... 153 

 155 ...................................................................... פ 10

פ  ....................................................................................................................... 155 

CMPE ........................................................................................................................... 156 

CMPE.2 ........................................................................................................................ 157 

CMPG.S/.U .................................................................................................................. 158 

CMPG.S.2/.U.2 ............................................................................................................ 160 

CMPL.S/.U ................................................................................................................... 161 

CMPL.S.2/.U.2 ............................................................................................................ 163 

11 ꜚ  164 ...................................................................... פ

פ  ....................................................................................................................... 164 

MOV.S .......................................................................................................................... 165 

MOV.U .......................................................................................................................... 166 

MOV.R .......................................................................................................................... 167 

MOV.K1 ........................................................................................................................ 168 

MOV.K2 ........................................................................................................................ 169 

MOV.K3 ........................................................................................................................ 170 

MOV.K4 ........................................................................................................................ 171 

MOV.RC ....................................................................................................................... 172 

MOV.CR ....................................................................................................................... 173 



 

VII  

MOVLF2G32 ............................................................................................................... 174 

MOVLG2F32 ............................................................................................................... 175 

MOVHF2G32............................................................................................................... 176 

MOVHG2F32............................................................................................................... 177 

MOVF2G64 ................................................................................................................. 178 

MOVG2F64 ................................................................................................................. 179 

MOVMSK32................................................................................................................. 180 

MOVMSK64................................................................................................................. 181 

SXT1 ............................................................................................................................. 182 

SXT2 ............................................................................................................................. 183 

SXT4 ............................................................................................................................. 184 

ZXT1 ............................................................................................................................. 185 

ZXT2 ............................................................................................................................. 186 

ZXT4 ............................................................................................................................. 187 

EXTR ............................................................................................................................ 188 

EXTR.U ........................................................................................................................ 189 

DEP.I ............................................................................................................................. 190 

DEP.Z ........................................................................................................................... 191 

12 ᵝ  193 ................................................................... פ

פ  ....................................................................................................................... 193 

PACK.L.2 ..................................................................................................................... 194 

PACK.H.2 ..................................................................................................................... 195 

PACK.LH.2 ................................................................................................................... 196 

PACK.HL.2 ................................................................................................................... 197 

PACK.L.4 ..................................................................................................................... 198 

PACK.H.4 ..................................................................................................................... 199 

UNPK.2 ........................................................................................................................ 200 

UNPK.L.4 ..................................................................................................................... 201 

UNPK.H.4 .................................................................................................................... 202 



Magnolia Processor Instruction Set Reference 

VIII  

SPACK.2 ...................................................................................................................... 203 

SPACKU.4 ................................................................................................................... 204 

SWAP.2 ........................................................................................................................ 206 

SWAP.4 ........................................................................................................................ 207 

SHLMB1/2/3 ................................................................................................................ 208 

EXP.L/.H ....................................................................................................................... 210 

EXPB.L/.H .................................................................................................................... 212 

EXT.S/.U....................................................................................................................... 214 

NORM .......................................................................................................................... 216 

NORM.L ....................................................................................................................... 217 

LMBD0/1 ...................................................................................................................... 218 

DEAL ............................................................................................................................ 220 

SHFL ............................................................................................................................ 221 

ZERO............................................................................................................................ 222 

13 └  223 ................................................................... פ

פ  ....................................................................................................................... 223 

B .................................................................................................................................... 224 

BD/CALLD ................................................................................................................... 225 

CALL ............................................................................................................................. 226 

PUSH.PC ..................................................................................................................... 228 

RET ............................................................................................................................... 229 

RETD ............................................................................................................................ 231 

NOP .............................................................................................................................. 233 

NOPN ........................................................................................................................... 234 

PAUSE ......................................................................................................................... 235 

IDLE .............................................................................................................................. 236 

SLEEP .......................................................................................................................... 237 

LPSETUP..................................................................................................................... 238 

SMCLR ......................................................................................................................... 240 



 

IX  

 241 ...................................................................... פ 14

פ  ....................................................................................................................... 241 

ADD.V .......................................................................................................................... 242 

SADD.S/.U.V ............................................................................................................... 244 

AVG.S/.U.V .................................................................................................................. 246 

SUB.V ........................................................................................................................... 248 

SSUB.S/.U.V ............................................................................................................... 250 

SSA.S/.U.V .................................................................................................................. 252 

ABS.V ........................................................................................................................... 254 

NEG.V ........................................................................................................................... 256 

MAX.S/.U.V ................................................................................................................. 258 

MIN.S/.U.V ................................................................................................................... 260 

ASL.V ........................................................................................................................... 262 

ASR.V ........................................................................................................................... 264 

LSR.V ........................................................................................................................... 266 

MUL.S/.US/.U.V .......................................................................................................... 268 

CMPE.V ....................................................................................................................... 270 

CMPG.S/.U.V............................................................................................................... 272 

CMPL.S/.U.V ............................................................................................................... 274 

MOVMSK32.V ............................................................................................................. 276 

MOVMSK64.V ............................................................................................................. 277 

 278 ............................................................... פ 15

פ  ....................................................................................................................... 278 

FADD32 ........................................................................................................................ 279 

FADD64 ........................................................................................................................ 280 

FSUB32 ........................................................................................................................ 281 

FSUB64 ........................................................................................................................ 282 

FMIN32 ........................................................................................................................ 283 



Magnolia Processor Instruction Set Reference 

X 

FMIN64 ........................................................................................................................ 284 

FMAX32 ....................................................................................................................... 285 

FMAX64 ....................................................................................................................... 286 

FABS32 ........................................................................................................................ 287 

FABS64 ........................................................................................................................ 288 

FNEG32 ....................................................................................................................... 289 

FNEG64 ....................................................................................................................... 290 

FRCADD32 .................................................................................................................. 291 

FRCADD64 .................................................................................................................. 292 

 293 ............................................................... פ 16

פ  ....................................................................................................................... 293 

FAND32 ........................................................................................................................ 294 

FAND64 ........................................................................................................................ 295 

FAND128 ..................................................................................................................... 296 

FAND256 ..................................................................................................................... 297 

FANDN32 ..................................................................................................................... 298 

FANDN64 ..................................................................................................................... 299 

FANDN128................................................................................................................... 300 

FANDN256................................................................................................................... 301 

FOR32 .......................................................................................................................... 302 

FOR64 .......................................................................................................................... 303 

FOR128 ........................................................................................................................ 304 

FOR256 ........................................................................................................................ 305 

FORN32 ....................................................................................................................... 306 

FORN64 ....................................................................................................................... 307 

FORN128 ..................................................................................................................... 308 

FORN256 ..................................................................................................................... 309 

FXOR32 ....................................................................................................................... 310 

FXOR64 ....................................................................................................................... 311 



 

XI  

FXOR128 ..................................................................................................................... 312 

FXORN32 .................................................................................................................... 313 

FXORN64 .................................................................................................................... 314 

FXORN128 .................................................................................................................. 315 

FXORN256 .................................................................................................................. 316 

FNOT32 ....................................................................................................................... 317 

FNOT64 ....................................................................................................................... 318 

FNOT128 ..................................................................................................................... 319 

FNOT256 ..................................................................................................................... 320 

FZERO32 ..................................................................................................................... 321 

FZERO64 ..................................................................................................................... 322 

FZERO128................................................................................................................... 323 

FZERO256................................................................................................................... 324 

17 ӗ  325 ............................................................... פ

פ  ....................................................................................................................... 325 

FMUL32 ....................................................................................................................... 326 

FMUL64 ....................................................................................................................... 327 

FMULADD32 ............................................................................................................... 328 

FMULADD64 ............................................................................................................... 329 

FMULSUB32 ............................................................................................................... 330 

FMULSUB64 ............................................................................................................... 331 

FNMULADD32 ............................................................................................................ 332 

FNMULADD64 ............................................................................................................ 333 

FNMULSUB32 ............................................................................................................ 334 

FNMULSUB64 ............................................................................................................ 335 

FDIV32 ......................................................................................................................... 336 

FDIV64 ......................................................................................................................... 337 

FRCP32 ....................................................................................................................... 338 

FRCP64 ....................................................................................................................... 339 



Magnolia Processor Instruction Set Reference 

XII  

FSQRT32 ..................................................................................................................... 340 

FSQRT64 ..................................................................................................................... 341 

FRSQRT32 .................................................................................................................. 342 

FRSQRT64 .................................................................................................................. 343 

FCPMULADD32 ......................................................................................................... 344 

FCPMULADD64 ......................................................................................................... 345 

FCPMULSUB32 .......................................................................................................... 346 

FCPMULSUB64 .......................................................................................................... 347 

FCPMUL32 .................................................................................................................. 348 

FCPMUL64 .................................................................................................................. 349 

18 ᵝ  350 ............................................................... פ

פ  ....................................................................................................................... 350 

FSLL256 ...................................................................................................................... 351 

FSRL256 ...................................................................................................................... 352 

 353 ............................................................... פ 19

פ  ....................................................................................................................... 353 

FCMPGT32 ................................................................................................................. 354 

FCMPG32 .................................................................................................................... 355 

FCMPLT32 ................................................................................................................... 356 

FCMPL32 ..................................................................................................................... 357 

FCMPEQ32 ................................................................................................................. 358 

FCMPGT64 ................................................................................................................. 359 

FCMPG64 .................................................................................................................... 360 

FCMPLT64 ................................................................................................................... 361 

FCMPL64 ..................................................................................................................... 362 

FCMPEQ64 ................................................................................................................. 363 

20 ꜚ  364 ............................................................... פ

פ  ....................................................................................................................... 364 



 

XIII  

FMOV32 ....................................................................................................................... 365 

FMOV64 ....................................................................................................................... 366 

FMOV128..................................................................................................................... 367 

FMOV256..................................................................................................................... 368 

FMOVSLDUP .............................................................................................................. 369 

FMOVSHDUP ............................................................................................................. 370 

FMOVDLDUP .............................................................................................................. 371 

FMOVDHDUP ............................................................................................................. 372 

 373 ........................................................ פ 21

פ  ....................................................................................................................... 373 

FCVTW2SS ................................................................................................................. 374 

FCVTSS2W.N/.Z/.U/.D .............................................................................................. 375 

FCVTD2SS .................................................................................................................. 376 

FCVTSD2W.N/.Z/.U/.D .............................................................................................. 377 

FCVTW2SD ................................................................................................................. 378 

FCVTSS2D.N/.Z/.U/.D ............................................................................................... 379 

FCVTD2SD .................................................................................................................. 380 

FCVTSD2D.N/.Z/.U/.D ............................................................................................... 381 

FCVTTSS2W.N/.Z/.U/.D ............................................................................................ 382 

FCVTTSD2W.N/.Z/.U/.D ............................................................................................ 384 

FCVTTSS2D.N/.Z/.U/.D ............................................................................................. 386 

FCVTTSD2D.N/.Z/.U/.D ............................................................................................ 387 

FROUND32.N/.Z/.U/.D .............................................................................................. 388 

FROUND64.N/.Z/.U/.D .............................................................................................. 389 

FCVTSS2DS ............................................................................................................... 390 

FCVTDS2SS ............................................................................................................... 391 

 392 ............................................................... פ 22

פ  ....................................................................................................................... 392 



Magnolia Processor Instruction Set Reference 

XIV  

FADD32.V .................................................................................................................... 395 

FADD64.V .................................................................................................................... 396 

FSUB32.V .................................................................................................................... 397 

FSUB64.V .................................................................................................................... 398 

FMUL32.V .................................................................................................................... 399 

FMUL64.V .................................................................................................................... 400 

FMULADD32.V ........................................................................................................... 401 

FMULADD64.V ........................................................................................................... 402 

FMULSUB32.V ........................................................................................................... 403 

FMULSUB64.V ........................................................................................................... 404 

FNMULADD32.V ........................................................................................................ 405 

FNMULADD64.V ........................................................................................................ 406 

FNMULSUB32.V......................................................................................................... 407 

FNMULSUB64.V......................................................................................................... 408 

FHADD32.V ................................................................................................................. 409 

FHADD64.V ................................................................................................................. 410 

FHSUB32.V ................................................................................................................. 411 

FHSUB64.V ................................................................................................................. 412 

FADDSUB32.V ............................................................................................................ 413 

FADDSUB64.V ............................................................................................................ 414 

FMADDSUB32.V ........................................................................................................ 415 

FMADDSUB64.V ........................................................................................................ 416 

FMSUBADD32.V ........................................................................................................ 417 

FMSUBADD64.V ........................................................................................................ 418 

FMIN32.V ..................................................................................................................... 419 

FMIN64.V ..................................................................................................................... 420 

FMAX32.V ................................................................................................................... 421 

FMAX64.V ................................................................................................................... 422 

FDIV32.V ..................................................................................................................... 423 



 

XV  

FDIV64.V ..................................................................................................................... 424 

FSRL16.V .................................................................................................................... 425 

FSRL32.V .................................................................................................................... 426 

FSRL64.V .................................................................................................................... 427 

FSRL128.V .................................................................................................................. 428 

FSRA16.V .................................................................................................................... 429 

FSRA32.V .................................................................................................................... 430 

FSLL16.V ..................................................................................................................... 431 

FSLL32.V ..................................................................................................................... 432 

FSLL64.V ..................................................................................................................... 433 

FSLL128.V ................................................................................................................... 434 

FSRLI16.V ................................................................................................................... 435 

FSRLI32.V ................................................................................................................... 436 

FSRLI64.V ................................................................................................................... 437 

FSRLI128.V ................................................................................................................. 438 

FSRAI16.V ................................................................................................................... 439 

FSRAI32.V ................................................................................................................... 440 

FSLLI16.V .................................................................................................................... 441 

FSLLI32.V .................................................................................................................... 442 

FSLLI64.V .................................................................................................................... 443 

FSLLI128.V .................................................................................................................. 444 

FSHUF32.V ................................................................................................................. 445 

FSHUF64.V ................................................................................................................. 447 

FUNPCKH32.V ........................................................................................................... 448 

FUNPCKH64.V ........................................................................................................... 449 

FUNPCKL32.V ............................................................................................................ 450 

FUNPCKL64.V ............................................................................................................ 451 

FUNPCKLH64.V ............................................................................. ! ӈӥ Ȃ 

FUNPCKHL32.V ............................................................................. ! ӈӥ Ȃ 



Magnolia Processor Instruction Set Reference 

XVI  

FCMPGT32.V .............................................................................................................. 454 

FCMPG32.V ................................................................................................................ 455 

FCMPLT32.V ............................................................................................................... 456 

FCMPL32.V ................................................................................................................. 457 

FCMPEQ32.V ............................................................................................................. 458 

FCMPGT64.V .............................................................................................................. 459 

FCMPG64.V ................................................................................................................ 460 

FCMPLT64.V ............................................................................................................... 461 

FCMPL64.V ................................................................................................................. 462 

FCMPEQ64.V ............................................................................................................. 463 

FCPMULADD32.V ...................................................................................................... 464 

FCPMULADD64.V ...................................................................................................... 465 

FCPMULSUB32.V ...................................................................................................... 466 

FCPMULSUB64.V ...................................................................................................... 467 

FCPMUL32.V .............................................................................................................. 468 

FCPMUL64.V .............................................................................................................. 469 

FZEROMSKL32.V ...................................................................................................... 470 

FZEROMSKH32.V ..................................................................................................... 471 

FZEROMSK64.V ........................................................................................................ 472 

VPALIGNR ................................................................................................................... 473 

FNEG32.V ................................................................................................................... 474 

FNEG64.V ................................................................................................................... 475 

FABS32.V .................................................................................................................... 476 

FABS64.V .................................................................................................................... 477 

FRCP32.V .................................................................................................................... 478 

FRCP64.V .................................................................................................................... 479 

FSQRT32.V ................................................................................................................. 480 

FSQRT64.V ................................................................................................................. 481 

FRSQRT32.V .............................................................................................................. 482 



 

XVII  

FRSQRT64.V .............................................................................................................. 483 

FBROADCAST32.V ................................................................................................... 484 

FBROADCAST64.V ................................................................................................... 485 

FCVTW2PS.V ............................................................................................................. 486 

FCVTPS2W.N/.Z/.U/.D.V ........................................................................................... 487 

FCVTD2PS.V .............................................................................................................. 488 

FCVTPD2W.N/.Z/.U/.D.V .......................................................................................... 489 

FCVTW2PD.V ............................................................................................................. 490 

FCVTPS2D.N/.Z/.U/.D.V ........................................................................................... 491 

FCVTD2PD.V .............................................................................................................. 492 

FCVTPD2D.N/.Z/.U/.D.V ........................................................................................... 493 

FCVTTPS2W.N/.Z/.U/.D.V ........................................................................................ 494 

FCVTTPD2W.N/.Z/.U/.D.V ........................................................................................ 495 

FCVTTPS2D.N/.Z/.U/.D.V ......................................................................................... 496 

FCVTTPD2D.N/.Z/.U/.D.V ......................................................................................... 497 

FROUND32.N/.Z/.U/.D.V ........................................................................................... 498 

FROUND64.N/.Z/.U/.D.V ........................................................................................... 499 

 





 

1 

 

ב 1  

 

Magnolia ԍ Lily ѿ Ḥ

ȂLily Һ Ḥ ̆

ῒ Ḃȁ ₮ ԍ ѿ ȂMagnolia

פ ̆ ῒ ԍ ᵣḤ ȁ4G ꜚ Ḥ ȂMagnoliaҬ

ȁ № ̆ ץ ‗ פ Ҭ

ȁⱳ ȁ Ȃ 

Magnolia ῃ Һ ֟ פ ̆ פ פ פ

ң №̆ῒ פ ῃῚ Lily פ ̆ פ ԅ IEEE754 ‰

Ȃ ғ ԅ Ғ  Ȃפ

Magnolia ᶫѿ ΐ ᵣḤ ȁ4G ꜚ Ḥ

Ȃ 1.1ҹ Magnolia Ȃ 

 

 
1.1 Magnolia ᵣ  



Magnolia Processor Instruction Set Reference 

2 

 

Magnoliaᵬҹѿ Ḥ ̆ΐ Ҋץ ̔ 

ǒ פ ̆ Ҭң ̆ ↓ ῇҩⱳ ᾝ̆ ҩ

ץ ῇ  Ȃפ

ǒ ῇҩⱳ ᾝ̆ῒҬ҈ ⱳ ᾝ.A̔ ⱳ ᾝ̆

ⱴ⁞ ᵬ̆ ᵝ פ ᵬ̕.M̔ӗ ⱳ ᾝ̆ ӗ ̆ӗ ⱴ̆ӗ

⁞̆ ᵬ̕.D̔ ᴰ ⱳ ᾝ̆ Ữ ץפ Ȃѿפ

ⱳ ᾝ.F̔ ⱴ⁞ӗ ̆ ̆ ̆ ᵬ ᵬȂ 

ǒ ῤ ԅѿҩ ѿҩ ̆ 64ҩ 128ᵝ

̕ 64ҩ 256ᵝ Ȃ 

ǒ 32ᵝ פ ̆ פ 64ҩ ̆ פ 64

ҩ Ȃ 

ǒ פ Ҭ № ᵣḤ 4G ꜚ Ḥ Ғ ̆פ ץ

Ȃ 

ǒ פ ᵬҹץ ᴆ ̆פ ץ Ȃ 

ǒ 32ᵝ פ Ҭ ̆פ VSR VL̆ץ

VW̆ ץ ᵬȂ ҹ 8ᵝ̆ ҹ 16̆ ѿ ⱴ

פ ADD.V ץ 16ҩ 8ᵝ Ȃ ץ ҹ Byte Ṑ̆ 16

ᵝ̆24ᵝ̆ Ȃ 

ǒ ᵬȂ ҩ ץ 8ҩ 32ᵝ ̆4ҩ 64ᵝ Ȃ

̆ ץ Ȃ 
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.A unit 

ADD32 SSA.U.V ASR EXT.U 

ADD MAX ASR.2 ABS 

ADD32.U MAX.U ASR.V ABS.2 

ADD.U MAX.S.2 LSR ABS.V 

ADD.2 MAX.U.2 LSR.2 NEG 

ADD.V MAX.S.V LSR.V NEG.2 

SADD32 MAX.U.V SASL NEG.V 

SADD MIN SASL.2 SAT 

SADD.S.2 MIN.U ASRR SAT.H 

SADD.U.2 MIN.S.2 XASL SAT.L 

SADD.US.2 MIN.U.2 XASR SAT.S.2 

SADD.S.V MIN.S.V ASRR.2 SAT.U.2 

SADD.U.V MIN.U.V XASRR.2 DQUANT 

SUB32 AVG.S.2 ROL DQUANT.2 

SUB AVG.U.2 ROL.2 NOT 

SUB32.U AVG.U.V SLAC.L MOV.S 

SUB.U AVG.S.V SLSU.L MOV.U 

SUB.2 AND SAVSL MOV.R 

SUB.V ANDN SAVSR UNPK.L.4 

SSUB32 OR SHLADD UNPK.H.4 

SSUB ORN PACK.L.2 NORM 

SSUB.S.2 XOR PACK.H.2 NORM.L 

SSUB.U.2 XORN PACK.LH.2 LMBD0 

SSUB.S.V ASL PACK.HL.2 LMBD1 

SSUB.U.V ASL.2 EXT.S ADDK 

SSA.S.V ASL.V 

  .M unit 

ADD32 MUL.SU.HL MSU.L SHLMB1 

ADD MUL.US.HL MSU.H SHLMB2 

ADD.2 MUL.S.HI SMSUL.L SHLMB3 

SUB32 MUL.U.HI SMSUL.H MOV.S 

SUB MUL.S.LI DTP.S.2 MOV.U 
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SUB.2 MUL.U.LI DTP.SU.2 MOV.R 

AND MUL.S.2 DTPN.S.2 SXT1 

ANDN MUL.S.V DTPN.SU.2 SXT2 

OR MUL.US.2 DTPR.S.2 SXT4 

ORN MUL.US.V DTPR.SU.2 ZXT1 

XOR MUL.U.2 DTPNR.S.2 ZXT2 

XORN MUL.U.V DTPNR.SU.2 ZXT4 

EXTR MULR.HI DTP.S.4 UNPK.2 

EXTR.U MULR.LI DTP.U.4 UNPK.L.4 

DEP.I MULR.L DTP.SU.4 UNPK.H.4 

DEP.Z MULR.2 BTFDTP.2 SWAP.2 

MUL.S SMULL.H BTFDTPR.2 SWAP.4 

MUL.U SMULL.L PACK.L.2 EXP.L 

MUL.S.H SMULL.HL PACK.H.2 EXP.H 

MUL.US.H SMULL.2 PACK.LH.2 EXPB.L 

MUL.U.H CPMUL32 PACK.HL.2 EXPB.H 

MUL.S.L CPMUL64 PACK.L.4 MOV.K1 

MUL.US.L MAC.L PACK.H.4 MOV.K2 

MUL.U.L MAC.H SPACK.2 MOV.K3 

MUL.S.HL SMACL.L SPACKU.4 MOV.K4 

MUL.U.HL SMACL.H   

.D unit 

B FADD64.V CMPG.S.2 MOVHG2F32 

BD/CALLD FADD32 CMPG.U.2 MOVF2G64 

CALL FADD64 CMPL.S MOVG2F64 

PUSH.PC FSUB32.V CMPL.U MOVMSK32 

SMCLR FSUB64.V CMPL.S.2 MOVMSK64 

LD.B.S FSUB32 CMPL.U.2 MOVMSK32.V 

LD.B.U FSUB64 CMPE.V MOVMSK64.V 

LD.H.S FMUL32.V CMPG.S.V UNPK.L.4 

LD.H.U FMUL64.V CMPG.U.V UNPK.H.4 

LD.W.S FMUL32 CMPL.S.V SWAP.2 

LD.W.U FMUL64 CMPL.U.V SWAP.4 

LD.D.S FDIV32.V PACK.L.2 EXP.L 

LD.D.U FDIV64.V PACK.H.2 EXP.H 

LD.R FDIV32  PACK.LH.2 EXPB.L 

LD.DR FDIV64 PACK.HL.2 EXPB.H 

ST.B CAS PACK.L.4 NORM 

ST.H PFETCH PACK.H.4 LMBD0 

ST.W ADD32 SPACK.2 LMBD1 

ST.D ADD SPACKU.4 DEAL 
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ST.R ADD.2 SHLMB1 SHFL 

ST.DR SUB32 SHLMB2 ZERO 

FLD SUB SHLMB3 RET 

FLDD SUB.2 FSHUF32.V RETD 

FLDW AND FUNPACKH32.V NOP 

FLDR ANDN FUNPCKL32.V NOPN 

FLDDR OR LPSETUP PAUSE 

FST ORN MOV.S IDEL 

FSTD XOR MOV.U SLEEP 

FSTW XORN MOV.R PUSH 

FSTR MOVL MOV.RC POP 

FSTDR CMPE MOV.CR B 

LDSTUB CMPE.2 MOVLF2G32 BD/CALLD 

SWAP CMPG.S MOVLG2F32 CALL 

FADD32.V CMPG.U MOVHF2G32 

 .F unit 

FADD32.V FSRAI16.V FNEG64 FCVTSS2D.D 

FADD64.V FSRAI32.V FABS32.V FCVTD2SD 

FADD32 FSLLI16.V FABS64.V FCVTSD2D.N 

FADD64 FSLLI32.V FABS32 FCVTSD2D.Z 

FSUB32.V FSLLI64.V FABS64 FCVTSD2D.U 

FSUB64.V FSLLI128.V FRCP32.V FCVTSD2D.D 

FSUB32 FSHUF32.V FRCP64.V FCVTTPS2W.N.V 

FSUB64 FSHUF64.V FRCP32 FCVTTPS2W.Z.V 

FMUL32.V FUNPCKH32.V FRCP64 FCVTTPS2W.U.V 

FMUL64.V FUNPCKL32.V FSQRT32.V  FCVTTPS2W.D.V 

FMUL32 FUNPCKH64.V FSQRT64.V FCVTTSS2W.N 

FMUL64 FUNPCKL64.V FSQRT32  FCVTTSS2W.Z 

FMULADD32.V FAND32 FSQRT64 FCVTTSS2W.U 

FMULADD64.V FAND64 FRSQRT32.V FCVTTSS2W.D 

FMULADD32 FAND128 FRSQRT64.V FCVTTPD2W.N.V 

FMULADD64 FAND256 FRSQRT32 FCVTTPD2W.Z.V 

FMULSUB32.V FANDN32 FRSQRT64 FCVTTPD2W.U.V 

FMULSUB64.V FANDN64 FMOV32 FCVTTPD2W.D.V 

FMULSUB32 FANDN128 FMOV64 FCVTTSD2W.N 

FMULSUB64 FANDN256 FMOV128 FCVTTSD2W.Z 

FNMULADD32.V FOR32 FMOV256 FCVTTSD2W.U 

FNMULADD64.V FOR64 FMOVSLDUP  FCVTTSD2W.D 

FNMULADD32 FOR128 FMOVSHDUP FCVTTPS2D.N.V 

FNMULADD64 FOR256 FMOVDLDUP  FCVTTPS2D.Z.V 

FNMULSUB32.V FORN32 FMOVDHDUP  FCVTTPS2D.U.V 
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FNMULSUB64.V FORN64 FBROADCAST32.V FCVTTPS2D.D.V 

FNMULSUB32 FORN128 FBROADCAST64.V FCVTTSS2D.N 

FNMULSUB64 FORN256 FNOT32 FCVTTSS2D.Z 

FHADD32.V FXOR32 FNOT64 FCVTTSS2D.U 

FHADD64.V  FXOR64 FNOT128 FCVTTSS2D.D 

FHSUB32.V  FXOR128 FNOT256 FCVTTPD2D.N.V 

FHSUB64.V  FXOR256 FCVTW2PS.V FCVTTPD2D.Z.V 

FADDSUB32.V FXORN32 FCVTPS2W.N.V FCVTTPD2D.U.V 

FADDSUB64.V FXORN64 FCVTPS2W.Z.V FCVTTPD2D.D.V 

FMADDSUB32.V FXORN128 FCVTPS2W.U.V FCVTTSD2D.N 

FMADDSUB64.V FXORN256 FCVTPS2W.D.V FCVTTSD2D.Z 

FMSUBADD32.V FCMPGT32  FCVTD2PS.V FCVTTSD2D.U 

FMSUBADD64.V FCMPG32  FCVTPD2W.N.V FCVTTSD2D.D 

FMIN32.V FCMPLT32  FCVTPD2W.Z.V FROUND32.N.V  

FMIN64.V FCMPL32  FCVTPD2W.U.V FROUND32.Z.V  

FMIN32  FCMPEQ32  FCVTPD2W.D.V FROUND32.U.V  

FMIN64 FCMPGT64 FCVTW2PD.V FROUND32.D.V  

FMAX32.V  FCMPG64 FCVTPS2D.N.V FROUND32.N  

FMAX64.V FCMPLT64 FCVTPS2D.Z.V FROUND32.Z  

FMAX32  FCMPL64 FCVTPS2D.U.V FROUND32.U  

FMAX64 FCMPEQ64 FCVTPS2D.D.V FROUND32.D  

FDIV32.V FCMPGT32.V  FCVTD2PD.V FROUND64.N.V 

FDIV64.V FCMPG32.V  FCVTPD2D.N.V FROUND64.Z.V 

FDIV32  FCMPLT32.V  FCVTPD2D.Z.V FROUND64.U.V 

FDIV64 FCMPL32.V  FCVTPD2D.U.V FROUND64.D.V 

FSRL16.V FCMPEQ32.V  FCVTPD2D.D.V FROUND64.N  

FSRL32.V FCMPGT64.V FCVTW2SS FROUND64.Z  

FSRL64.V FCMPG64.V FCVTSS2W.N FROUND64.U  

FSRL128.V FCMPLT64.V FCVTSS2W.Z FROUND64.D 

FSRL256 FCMPL64.V FCVTSS2W.U FZERO32 

FSRA16.V FCMPEQ64.V FCVTSS2W.D FZERO64 

FSRA32.V FCPMULADD32 FCVTD2SS FZERO128 

FSLL16.V FCPMULADD64 FCVTSD2W.N FZERO256 

FSLL32.V FCPMULADD32.V FCVTSD2W.Z NOP 

FSLL64.V FZEROMSKL32.V FCVTSD2W.U NOPN 

FSLL256 FZEROMSKH32.V FCVTSD2W.D FCVTSS2DS 

FSRLI16.V FZEROMSK64.V FCVTW2SD FCVTDS2SS 

FSRLI32.V FNEG32.V FCVTSS2D.N FRCADD32 

FSRLI64.V FNEG64.V FCVTSS2D.Z FRCADD64 

FSRLI128.V FNEG32 FCVTSS2D.U  
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Magnolia №פ   

 

Instruction Name 

Arithmetic Operations 

ADD32 SUB32 MAX.S.2 NEG.2 

ADD SUB MAX.U.2 SAT 

ADD32.U SUB32.U MIN SAT.H 

ADD.U SUB.U MIN.U SAT.L 

ADD.2 SUB.2 MIN.S.2 SAT.S.2 

ADDK SSUB32 MIN.U.2 SAT.U.2 

SADD32 SSUB AVG.S.2 DQUANT 

SADD SSUB.S.2 AVG.U.2 DQUANT.2 

SADD.S.2 SSUB.U.2 ABS   

SADD.U.2 MAX ABS.2   

SADD.U.S.2 MAX.U NEG   

Logical Operations 
AND OR XOR NOT 

ANDN ORN XORN   

Shift/Rotate Operations 
ASL LSR.2 XASL SLAC.L 

ASL.2 SASL XASR SLSU.L 

ASR SASL.2 XASRR.2 SAVSL 

ASR.2 ASRR ROL SAVSR 

LSR ASRR.2 ROL.2 SHLADD 

MAC Operations 
MUL.S MUL.U.HI SMULL.2 DTPN.S.2 

MUL.U MUL.S.LI CPMUL32 DTPN.SU.2 

MUL.S.H MUL.U.LI CPMUL64 DTPR.S.2 

MUL.US.H MUL.S.2 MAC.L DTPR.SU.2 

MUL.U.H MUL.US.2 MAC.H DTPNR.S.2 

MUL.S.L MUL.U.2 SMACL.L DTPNR.SU.2 

MUL.US.L MULR.HI SMACL.H BTFDTP.2 

MUL.U.L MULR.LI MSU.L BTFDTPR.2 

MUL.S.HL MULR.L MSU.H DTP.S.4 

MUL.US.HL MULR.2 SMSUL.L DTP.U.4 

MUL.U.HL SMULL.H SMSUL.H DTP.SU.4 

MUL.SU.HL SMULL.L DTP.S.2  

MUL.S.HI SMULL.HL DTP.SU.2  

Load/Store Operations 
LD.B.S LD.R PUSH FSTD 

LD.B.U LD.DR POP FSTW 

LD.H.S ST.B FLD FSTR 

LD.H.U ST.H FLDD FSTDR 
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LD.W.S ST.W FLDW LDSTUB 

LD.W.U ST.D FLDR SWAP 

LD.D.S ST.R FLDDR PFETCH 

LD.D.U ST.DR FST   
Compare Operations 

CMPE CMPG.U CMPL.S CMPL.U.2 

CMPE.2 CMPG.S.2 CMPL.U   

CMPG.S CMPG.U.2 CMPL.S.2   

Move Operations 
MOV.S MOV.RC MOVG2F64 ZXT2 

MOV.U MOV.CR MOVMSK32 ZXT4 

MOV.R MOVLF2G32 MOVMSK64 EXTR 

MOV.K1 MOVLG2F32 SXT1 EXTR.U 

MOV.K2 MOVHF2G32 SXT2 DEP.I 

MOV.K3 MOVHG2F32 SXT4 DEP.Z 

MOV.K4 MOVF2G64 ZXT1 MOVL 

Bit permutation Operations 
PACK.L.2 UNPK.H.4 EXP.L LMBD0 

PACK.H.2 SPACK.2 EXP.H LMBD1 

PACK.LH.2 SPACKU.4 EXPB.L DEAL 

PACK.HL.2 SWAP.2 EXPB.H SHFL 

PACK.L.4 SWAP.4 EXT.S ZERO 

PACK.H.4 SHLMB1 EXT.U   

UNPK.2 SHLMB2 NORM   

UNPK.L.4 SHLMB3 NORML   

Flow Control Operations 
B POP NOPN LPSETUP 

BD RET PAUSE SMCLR 

CALL RETD IDEL   

CALLD NOP SLEEP   

Vector Operations 
ADD.V SAA.V ASR.V CMPL.S.V 

SADD.S.V ABS.V LSR.V CMPL.U.V 

SADD.U.V NEG.V MUL.S.V MOVMSK32.V 

AVG.S.V MAX.S.V MUL.US.V MOVMSK64.V 

AVG.U.V MAX.U.V MUL.U.V   

SUB.V MIN.S.V CMPE.V   

SSUB.S.V MIN.U.V CMPG.S.V   

SSUB.U.V ASL.V CMPG.U.V   

Float Arithmetic Operations 
FADD32 FMIN32 FABS32 FRCADD32 
FADD64 FMIN64 FABS64 FRCADD64 
FSUB32 FMAX32 FNEG32  

FSUB64 FMAX64 FNEG64  

Float Logical Operations 
FAND32 FOR32 FXOR32 FNOT32 
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FAND64 FOR64 FXOR64 FONT64 

FAND128 FOR128 FXOR128 FONT128 

FAND256 FOR256 FXOR256 FONT256 

FANDN32 FORN32 FXORN32 FZERO32 

FANDN64 FORN64 FXORN64 FZERO64 

FANDN128 FORN128 FXORN128 FZERO128 

FANDN256 FORN256 FXORN256 FZERO256 

Float Mul and Div Operations 
FMUL32 FNMULADD32 FRCP32 FCPMULADD32 

FMUL64 FNMULADD64 FRCP64 FCPMULADD64 

FMULADD32 FNMULSUB32 FSQRT32 FCPMULSUB32 

FMULADD64 FNMULSUB64 FSQRT64 FCPMULSUB64 

FMULSUB32 FDIV32 FRSQRT32 FCPMUL32 

FMULSUB64 FDIV64 FRSQRT64 FCPMUL64 

Float Shift Operations 
FSLL256 FSRL256    

Float Compare Operations 
FCMPGT32 FCMPL32 FCMPG64 FCMPEQ64 

FCMPG32 FCMPEQ32 FCMPLT64   

FCMPLT32 FCMPGT64 FCMPL64   

Float Move Operations 
FMOV32 FMOV128 FMOVSLDUP FMOVDLDUP 

FMOV64 FMOV256 FMOVSHDUP FMOVDHDUP 

Float and Fix Convert Operations 
FCVTW2SS FCVTSS2D.N FCVTTSS2W.U FCVTTSD2D.Z 

FCVTSS2W.N FCVTSS2D.Z FCVTTSS2W.D FCVTTSD2D.U 

FCVTSS2W.Z FCVTSS2D.U FCVTTSD2W.N FCVTTSD2D.D 

FCVTSS2W.U FCVTSS2D.D FCVTTSD2W.Z FROUND32.N 

FCVTSS2W.D FCVTD2SD FCVTTSD2W.U FROUND32.Z 

FCVTD2SS FCVTSD2D.N FCVTTSD2W.D FROUND32.U 

FCVTSD2W.N FCVTSD2D.Z FCVTTSS2D.N FROUND32.N.D 

FCVTSD2W.Z FCVTSD2D.U FCVTTSS2D.Z FROUND64.N 

FCVTSD2W.U FCVTSD2D.D FCVTTSS2D.U FROUND64.Z 

FCVTSD2W.D FCVTTSS2W.N FCVTTSS2D.D FROUND64U 

FCVTW2SD FCVTTSS2W.Z FCVTTSD2D.N FROUND64.D 

Float Vector Operations 
FADD32.V FSRL128.V FCPMULADD32.

V 
FCVTPS2D.Z.V 

FADD64.V FSRA16.V FCPMULADD64.
V 

FCVTPS2D.U.V 

FSUB32.V FSRA32.V FCPMULSUB32.
V 

FCVTPS2D.D.V 

FSUB64.V FSLL16.V FCPMULSUB64.
V 

FCVTD2PD.V 

FMUL32.V FSLL32.V FCPMUL32.V FCVTPD2D.N.V 

FMUL64.V FSLL64.V FCPMUL64.V FCVTPD2D.Z.V 

FMULADD32.V FSLL128.V FZEROMSKL32.V FCVTPD2D.U.V 

FMULADD64.V FSRLI16.V FZEROMSKH32. FCVTPD2D.D.V 
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V 

FMULSUB32.V FSRLI32.V FZEROMSK64.V FCVTTPS2W.N.V 

FMULSUB64.V FSRLI64.V FNEG32.V FCVTTPS2W.Z.V 

FNMULADD32.V FSRLI128.V FNEG64.V FCVTTPS2W.U.V 

FNMULADD64.V FSRAI16.V FABS32.V FCVTTPS2W.D.V 

FNMULSUB32.V FSRAI32.V FABS64.V FCVTTPD2W.N.V 

FNMULSUB64.V FSLLI16.V FRCP32.V FCVTTPD2W.Z.V 

FHADD32.V FSLLI32.V FRCP64.V FCVTTPD2W.U.V 

FHADD64.V FSLLI64.V FSQRT32.V FCVTTPD2W.D.V 

FHSUB32.V FSLLI128.V FSQRT64.V FCVTTPS2D.N.V 

FHSUB64.V FSHUF32.V FRSQRT32.V FCVTTPS2D.Z.V 

FADDSUB32.V FSHUF64.V FRSQRT64.V FCVTTPS2D.U.V 

FADDSUB64.V FPUNPCKH32.V FBROADCAST32
.V 

FCVTTPS2D.D.V 

FMADDSUB32.V FPUNPCKL32.V FBROADCAST64
.V 

FCVTTPD2D.N.V 

FMADDSUB64.V FPUNPCKH64.V FCVTW2PS.V FCVTTPD2D.Z.V 

FMSUBADD32.V FPUNPCKL64.V FCVTPS2W.N.V FCVTTPD2D.U.V 

FMSUBADD64.V FCMPGT32.V FCVTPS2W.Z.V  FCVTTPD2D.D.V 

FMIN32.V FCMPG32.V FCVTPS2W.U.V  FROUND32.N.V 

FMIN64.V FCMPLT32.V FCVTPS2W.D.V  FROUND32.Z.V 

FMAX32.V FCMPL32.V FCVTD2PS.V FROUND32.U.V 

FMAX64.V FCMPEQ32.V FCVTPD2W.N.V FROUND32.D.V 

FDIV32.V FCMPGT64.V FCVTPD2W.Z.V FROUND64.N.V 

FDIV64.V FCMPG64.V FCVTPD2W.U.V FROUND64.Z.V 

FSRL16.V FCMPLT64.V FCVTPD2W.D.V FROUND64.U.V 

FSRL32.V FCMPL64.V FCVTW2PD.V FROUND64.D.V 

FSRL64.V FCMPEQ64.V FCVTPS2D.N.V   
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ת 3   

32ᵝ פ  

 ̧ AL ins: Arithmetic and Logical Instructions  
Â .A0, .A1 

Â ADD, MAX, SHL, é , etc 
 ̧ MA ins: Multiply and Accumulate Instructions 
Â .M0, .M1 
Â MUL, MAC, MSU, DTP, é, etc 

 ̧ DT ins: Data transfer and Memory Load/Store Instructions 
Â .D0, .D1 

Â LD, ST, MOV, é , etc 
 ̧ FA ins: Float point Arithmetic and Logical Instructions  
Â .F0, .F1 
Â FADD32.V, FSUB32, FMULADD32.V, é , etc 

 

AL.D ins 

AL.D1 

31  30  29       27 26           22 21          16 15          10 9           4  3      0 
00 Op Op_1 rs2/const6 rs1 rd PRI 

AL.D2 

31  30  29       27 26           22 21          16 15          10 9           4  3      0 
00 Op Op_1 Op_2 rs1 rd PRI 

 

AL.D3 

31  30  29    27   26   25                                    10 9          4 3         0 
00 Op Op_1 scst16 rd PRI 

 

MA.D ins 

MA.D1 

31  30  29       27 26           22 21          16 15          10 9           4  3      0 
01 Op Op_1 rs2/const6 rs1 rd PRI 
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MA.D2 

31  30  29       27 26           22 21          16 15          10 9           4  3      0 
01 Op Op_1 Op_2 rs1 rd PRI 

MA.D3 

31   30  29     27    26     25                             10 9        4  3          0 
01 Op Op_1 scst16 rd PRI 

 

DT.D ins 

DT.D1 

31  30  29       27 26           22 21          16 15          10 9           4  3      0 
10 Op Op_1 rs2/const6 rs1 rd PRI 

DT.D2 

31  30  29       27 26           22 21          16 15          10 9           4  3      0 
10 Op Op_1 Op_2 rs1 rd PRI 

DT.D3  

31  30 29     27 26   22  21      18  17          13 12          10 9           4  3      0 
10 Op Op_1 mode offsetR/cst5 baseR rd PRI 

DT.D4   

31  30 29       27 26  24 23                                                  4  3       0 
10 Op Op_1 cst20 PRI 

DT.D5 

31  30  29       27 26          22 21           16 15          10 9           4  3      0 
10 Op Op_1 Op_2 rs xxxxxx PRI 

DT.D6 

31  30  29       27 26      22 21  19 18                                     3    2      0 
10 Op Op_1 xxx cst16 LPRop 

 

F.D ins 

F.D1 

31  30  29       27 26           22 21          16 15          10 9           4  3      0 
11 Op Op_1 rs2/const6 rs1 rd PRI 

F.D2 

31  30  29       27 26           22 21          16 15          10 9           4  3      0 
11 Op Op_1 Op_2 rs1 rd PRI 
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 ̧ N-LPSETUP select 
 

LPRop LPSETUP 
select 

 

000 LPSETUP0a Loop0_Begin̔ ᵞ 16ᵝ ṿ LPT0 ᵞ 16ᵝ 

001 LPSETUP0b Loop0_Begin̔ 16ᵝ ṿ LPT0 16ᵝ 

010 LPSETUP0c Loop0_End̔ ⱴ҉ LPT0 ṿ LPB0 

011 LPSETUP0d Loop0_Num -1 ṿ LPC0 

100 LPSETUP1a Loop1_Begin̔ ᵞ 16ᵝ ṿ LPT1 ᵞ 16ᵝ 

101 LPSETUP1b Loop1_Begin̔ 16ᵝ ṿ LPT1 16ᵝ 

110 LPSETUP1c Loop1_End̔ ⱴ҉ LPT1 ṿ LPB1 

111 LPSETUP1d Loop1_Num -1 ṿ LPC1 

 

 
 ̧ PRI-predictive register index 

  

PRI Conditional register 

0000 Non conditional 

0001 G0 

0010 !G0 

0011 G1 

0100 !G1 

0101 G2 

0110 !G2 

0111 G3 

1000 !G3 

1001 G4 

1010 !G4 

1011 G5 

1100 !G5 

1101 G6 

1110 !G6 

1111 Non conditional 

 

 ̧ PRI̔ ᴆ ᵝ 

PRIҹ 0000 1111 ᴆ ̆ ҹ 0001 G0ҹ 0 0̆010

G0 0 ץ̆ ̆῍ G0⌠ G6҂ҩ ᴆ Ȃ 

 ̧ rḋaddress of destination register 

̆῍ 6bit̆ 64ҩ Ȃ ҹ

̆↕ RDҬḠ Ҭ ̂ҹẼ Ȃ̃ 

 

 ̧ rs1,rs2,rs3̇address of source register 

̆ 6bitȂ ҹ ̆rs1 ҬḠ Ҭ

̂ҹẼ Ȃ̃rs2Ҍ Ȃ 

 
 ̧ Load/Store Mode 

 

Syntax Mode ḱ  Ẓ  

*BaseR 0000 Ḡ   

*+BaseR[Offset] 0010 Ḡ   

*-BaseR[Offset] 0011 Ḡ   
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*BaseR++[Offset] 0100 ⱴ  

*BaseR --[Offset] 0101 ⁞  

*++BaseR[Offset] 0110 ᾢⱴ  

*--BaseR [Offset] 0111 ᾢ⁞  

*+BaseR(ucst5) 1000 Ḡ   

*-BaseR(ucst5) 1001 Ḡ   

*+BaseR[ucst5] 1010 Ḡ   

*-BaseR[ucst5] 1011 Ḡ   

*BaseR++[ucst5] 1100 ⱴ  

*BaseR --[ ucst5] 1101 ⁞  

*++BaseR[ucst5] 1110 ᾢⱴ  

*--BaseR [ucst5] 1111 ᾢ⁞  

 

 

Magnolia ׆ץ פ פ RAMҬ 256bit(8 x 32bit) ̆פ

256bit פ ҹѿҩ (Fetch Packet)Ȃ ץ № ҩ Ȃ 

 

ץ 8 ̆פ ֓ פ ѿҩ

(Execution Packet)̆ פ Ȃ  

פ ᵬ 

Magnolia ѿ פ ңᵝ∞ פ ҩⱳ ᾝ 2̆ôb00 A

ᾝҬ ̆2ôb01 M ᾝҬ ̆ 2ôb10 D ᾝҬ  2ôb11 F ᾝҬ  

Magnolia ᵝ ԍ פ ̆ Ҭפ ⱳ

ᾝ ᵝ פ ∞ Ȃ ѿҩ ῤ פ ѿ ↓

AAMMDDFF, פ ңᵝᵝ ↓̆ ṿ ץ ₮ ң ̕

פ ѿ ̆↕ ҹ ץ פ Ȃ 
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4 ┼  

.D ⱳ ᾝ ץ └ Ȃ └ MOV.RC, MOV.CR ҍפ

ӊ ᴰ ȂῒҬ̆ѿ֓ └ ᵝ ץ Ȃᶛ ̆Ҭ

IFRҬ Ҭ ᵝ ץ Ҭ Ḥ Ȃ 

 
Addr Name Meaning Description 

000000 AMR Addressing Mode Register ӈ ̆ ץ ̆

ԅ Block  

000001 CSR Control Status Register Ҭ ᶏ ̆cache └̆ ᵝ 

    
001000 LPC0 LOOP Counter 0 LOOP  

001010 LPB0 LOOP Bottom 0 LOOP  

001011 LPT0 LOOP TOP 0 LOOP  

001100 LPC1 LOOP Counter 1 LOOP  

001110 LPB1 LOOP Bottom 1 LOOP  

001111 LPT1 LOOP TOP 1 LOOP  

    
000100 SP STACK Point STACK  

000110 SKB STACK Bottom  

000111 SKT STACK Top  

    
010000 IGE Interrupt Global Enable  ῃ Ҭ ᶏ  

010001 IER Interrupt Enable Register Ҭ ᶏ  

010010 IFR Interrupt Flag Register  Ҭ  

    
010100 RETPC Interrupt and Subroutine Return PC Ҭ  

010101 VSR Vector Status Register ̆ ץ̆  

011000 PC Program counter  

011001 PCE1 Program counter, E1 phase E1  

 

AMR  
AMR̔ Ữ ̆ Ữ ̆ X8, X9, X10, X11, 

Y8, Y9, Y10, Y11̆↕ AMR ̆AMR  

31    30  29    28 27     26 25     24 23     22 21     20 19     18 17     16    

MX8 MX9 MX10 MX11 MY8 MY9 MY10 MY11 

BLK1 BLK2 

15                                    8 7                                     0 
 

MX*,MY*№≢ף X8, X9, X10, X11, Y8, Y9, Y10, Y11 ̆  

00  

01 ̆ blk1‗  

10 ̆ blk2‗  

11 Ḡ  

 

CSR 
CSR̔ └ ̆ └ ᵝȂ 
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31                                                                 17    16 

Reserved PWRD 

SUF SOF PRI[13:0] 

15        14   13                                                            0 
 

PRI[13:0]: └ ᵝ 

SOF: Stack Overflow flag ԍ ҉ Ȃ 

SUF: Stack Uderflow flag ԍ Ҋ Ȃ 

PWRD: Control power-down modesⱳ Ȃ 

 ԍ idle Sleep ̆ ᵝ ҹò1ò̆ ₮Ȃ 

PRI[13:0]: └ ᵝ 

R: Reserved Ḡ ᵝ 

 

LPMR  
LPMR ԍ └ LOOP LOOP ῒ̆Ҭ LPC ԍ ̆ Ҭ

ץ 2 ̆ XD,YD ⱳ ᾝ LPSETUP0, LPSETUP1, 

LPSETUP2, LPSETUP3 פ L̆OOP_BEGIN ץפ LOOP_ENDᴺ

פ └ ̆ LOOP_BEGIN Ṝ̆ פ ̆ פ ԍ

LPSETUP0, LPSETUP1̆ Loop LPT  ̕ LOOP_END Ṝ

פ ̆ ԍ LPSETUP2 ̆פ ⌠

Loop LPB̆ ӊ Ҍ 2
32

-1Ȃ

LPSETUP3 פ LPC̆ ҩ 65536 Ȃ ꜚ ̆

̆∞ LPT̆ LPB ῤ̆↕ LPB ӊ╠

פ LPT Ȃפ LPC⁞ 1̆ LPCҹ 0 Ṝ ₮ ̆ LPB  Ȃפ

15                                                                           0 

LPC0 

31                                                                           0 

LPT0 

31                                                                           0 

LPB0 

15                                                                           0 

LPC1 

31                                                                           0 

LPT1 

31                                                                           0 

LPB1 

 

ҽᶛ ̔ 

LPSETUP0      // LOOP_BEGIN 16ᵝ LPT 16ᵝ 

LPSETUP1   // LOOP_BEGIN ᵞ 16ᵝ LPT ᵞ 16ᵝ 

LPSETUP2   // LOOP_ENDⱴ҉ LPR.ADR.S LPB 

LPSETUP3   // ⁞ 1 LPC 

LOOP_BEGIN 100:  // ҹ 0x1000, LOOP_BEGIN ҹ 0x1000 

// 100 

 ADD (.A) X0, X1 
 ||SUB (.M) X5, X6 
  
  ADD (.A) X0, X2 
 ||SUB (.M) X5, X7 
 
LOOP_END:  
  ADD (.A) X0, X3 
 ||SUB (.M) X5, X8 
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// ҹ 0x1005, ҹ 5̆ LOOP_END ҹ 5 

 

SKMR 
 SKMR ԍ └ STACK └ ̆ῒҬ SP̆ SKT  ̆

SKBȂ SP STACK_START פ ∆ ̆ PUSH POP

פ ḱ ̆ MOV.RC פ ṿȂ 

 
31                                                                           0 

SP 

* R 
 
31                                                                           0 

SKT 

* R, W 
 
31                                                                           0 

SKB 

* R, W 
 

IGE 
IGE Ҭ ңҩ IGE PIGE ĬGE ῃ Ҭ ᶏ Ḥ ̆ ԅ reset

Ҭ ӊ ̆ Ҭ ̂ Ҭ Ҍ Ҭ ̃ IGE └̆ IGE ҹ 1

Ҭ ̆ IGEҹ 0 ̆ ԅ resetӊ Ҭ Ȃ 

PIGE IGE ᴍḤ ̆ Ҭ ̆ ╠ IGEҬ Ḥ ꜚ └⌠PIGE

Ҭ̆ Ҭ ̆PIGEҬ ῤ ⌠ IGEҬȂ 

 

Reserved PIGE IGE 

31                                                               2    1     0 
 

IER 
IERҹҬ ᶏ Ȃ Ҭ ԅ 16ҩҬ ῒ̆Ҭ resetҬ N̆MIҬ F̆IFO 

emptyҬ fullҬ ץ̆ IDLE Ҭ Ҍ Ҭ ̆ int0̇int7 ҹ Ҭ

Ȃ ҩ Ҭ IERҬ ѿҩ ᶏ ᵝ̆ ѿҩ Ҭ ̆

Ҭ ᶏ ҹ 1 ᴪ ̆ ↕ Ҭ ȂIER Ҭ ᵝ Ḥ Ҋ

Ȃ 

 
R R R R R R R R Int7 Int6 Int5 Int4 Int3 Int2 Int1 Int0 

15  14  13   12    11   10   9     8    7    6    5    4     3    2     1    0 
 

IFR 
IFR Ҭ Ȃ resetӊ ̆ ѿҩҬ Ҭ ѿҩ Ҭ

̆ Ҭ ̆ Ҭ ᵝ ҹ 1Ȃ Ҭ

ῤ ȁҬ ᶏ ῤ ץ ҩҬ ᴨᾢ ῀ Ҭ Ȃ 

     
R R R Idle1 Idle0 Ful Emp NMI Int7 Int6 Int5 Int4 Int3 Int2 Int1 Int0 

15  14  13   12    11   10   9     8    7    6    5    4     3    2     1    0 
 

VSR 
VSR̔ ̆ ̆ ץ̆ ᵝ └ ̆ ҩⱳ ᾝ

ѿҩ VSRȂ ץ MOV.RC ץ Ȃ 

 
31                                  24  23                        18  17   16 
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Revered VL_XD VWM_XD 

VL_XM VWM_XM VL_XA VWM_XA 

15                        10  9      8   7                         2  1     0         
 
31                                  24  23                        18  17   16 

Revered VL_YD VWM_YD 

VL_YM VWM_YM VL_YA VWM_YA 

15                        10  9      8   7                         2  1     0     
 
VWM: Vector Width Mode: 
   00:  8bit (default) 
      01:  16bit 
      10:  32bit 
      11:  64bit 
 
VL:   Vector Length, default is 4. 
 
VMAX: Datapath Width, VL * VWM <= VMAX 

VMIN: ̆ ̆ᶛ ̆ ӗ ᾝῤ ӗ ץ

8bitӗ ᵬ̆ VMIN ҹ Byte ̆ ӗ ᾝῤ ӗ Ҍ 8bitӗ

ᵬ̆ 16bit ᵬ̆↕ VMIN ҹ 16bit Ȃ 

 

RETPC 
    ῀ Ҭ ̆RETPCҬ ꜚḠ Ҭ Ȃ 

 

RETPC 

31                                                                           0 
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 ת 5

פ  

 ̧ ADD/ ADD.U 
 ̧ ADD32/ ADD32.U 
 ̧ ADD.2 
 ̧ ADDK 
 ̧ SADD 
 ̧ SADD 
 ̧ SADD.S.2/.U.2/.US.2 
 ̧ SUB/ SUB.U 
 ̧ SUB32/ SUB32.U 
 ̧ SUB.2 
 ̧ SSUB 
 ̧ SSUB32 
 ̧ SSUB.S.2/.U.2 
 ̧ MAX/MAX.U 
 ̧ MAX.S.2/.U.2 
 ̧ MIN/MIN.U 
 ̧ MIN.S.2/.U.2 
 ̧ AVG.S.2/.U.2 
 ̧ ABS 
 ̧ ABS.2 
 ̧ NEG 
 ̧ NEG.2 
 ̧ SAT 
 ̧ SAT.H 
 ̧ SAT.L 
 ̧ SAT.S.2/.U.2 
 ̧ DQUANT 
 ̧ DQUANT.2 
 ̧  
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ADD/ADD.U 

   ᵬ     ᵬ 
ADD/ADD.U / ⱴ  ADD/ADD.U 

 

ѿ    ADD (.type) rd, rs1, rs2                                                                                                                        

     ADD.U (.type) rd, rs1, rs2 
 .type = .A, .M, .D 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 
MA.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
01 Op Op_1 rs2/const6 rs1 rd PRI 

 
DT.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
10 Op Op_1 rs2/const6 rs1 rd PRI 

 

ADD    

ᵬ  ᵬ  ᾝ ᵬ  

rd slong .A 
.A 

000 00001                                                               
rs1 sint   
rs2 sint   
rd slong .A 

.A 
000 00010 

rs1 slong   
rs2 sint   
rd sint .A 

.A 
000 00011 

rs1 sint   

rs2 ucst6   
rd slong .A 

.A 
000 00100 

rs1 sint   
rs2 ucst6   
rd slong .A 

.A 
000 00101 

rs1 slong   
rs2 ucst5   
rd sllong .A 

.A 
000  00110 

rs1 sllong   
rs2 sllong   
rd sllong .A 

.A 
000  00111 

rs1 sslong   
rs2 ucst6   
rd sint .M 

.M 
000 00001 

rs1 sint   
rs2 ucst6   
rd uint .D 

.D 
000 00001 

rs1 uint   
rs2 ucst6   
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ADD.U    

ᵬ  ᵬ  ᾝ ᵬ  

rd ulong .A 
.A 

000 01001 
rs1 uint   
rs2 uint   
rd ulong .A 

.A 
000 01010 

rs1 ulong   
rs2 uint   
rd uint .A 

.A 
000 01011 

rs1 uint   

rs2 ucst6   
rd ulong .A 

.A 
000 01100 

rs1 uint   
rs2 ucst6   
rd ulong .A 

.A 
000 01101 

rs1 ulong   
rs2 ucst5   
rd ullong .A 

.A 
010  01110 

rs1 ullong   
rs2 ullong   
rd ullong .A 

.A 
010  01111 

rs1 uslong   
rs2 ucst6   
 
 

פ  

rs2 ҍ rs1 Ҭ ( ) ⱴ̆ ԍ

rdҬȂ ᵬ rs2ҹ 6bit ̆ ѿ ҹ Ȃ 

 

ᵬ 
If (cond) rd <= rs1 + rs2/ucst6  
Else  nop 

 

 

1 cycle 
 

ᶛ 
 ADD (.A) G0, G1, G2;    /*G0 = G1 + G2*/ 
[pr0]ADD (.A) G5, G4, G5      /*if(pr0==1) G5 = G4 + G5*/ 
 ADD.U (.A)  G5, G3, #16    /*G5 = G3 + 16*/
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ADD32/ADD32.U 

   ᵬ     ᵬ 
ADD32/ADD32.U / ⱴ  ADD32/ADD32.U 

 

ѿ    ADD32 (.type) rd, rs1, rs2                                                                                                                        

     ADD32.U (.type) rd, rs1, rs2 
 .type = .A, .M, .D 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 
MA.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
01 Op Op_1 rs2/const6 rs1 rd PRI 

 
DT.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
10 Op Op_1 rs2/const6 rs1 rd PRI 

 

ADD32    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 
.A 

000  00000 
rs1 sint   
rs2 sint   
rd sint .M 

.M 
000 00000 

rs1 sint   
rs2 sint   
rd uint .D 

.D 
000 00000 

rs1 uint   
rs2 uint   
 

ADD32.U    

ᵬ  ᵬ  ᾝ ᵬ  

rd uint .A 
.A 

000  01000 
rs1 uint   
rs2 uint   
 
 

פ  

rs2 ҍ rs1 Ҭ ( ) ⱴ̆ ԍ

rdҬȂ ᵬ rs2ҹ 6bit ̆ ѿ ҹ Ȃ 

 

ᵬ 
If (cond) rd <= rs1 + rs2/ucst6  
Else  nop 

 



[ ῀ ] 
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1 cycle 
 

ᶛ 
 ADD32 (.A) G0, G1, G2;    /*G0 = G1 + G2*/ 
[pr0]ADD 32(.A) G5, G4, G5      /*if(pr0==1) G5 = G4 + G5*/ 
 ADD32.U (.A)  G5, G3, #16    /*G5 = G3 + 16*/
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ADD.2 

 

ѿ    ADD.2 (.type) rd, rs1, rs2                                                                                                                       

     .type = .A, .M, .D 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 
MA.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
01 Op Op_1 rs2/const6 rs1 rd PRI 

 
DT.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
10 Op Op_1 rs2/const6 rs1 rd PRI 

 

ADD.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hws .A 000  10000 
rs1 2hws   
rs2 2hws   
rd 2hws .A 000 10001 
rs1 2hws   
rs2 ucst6   
rd 2hws .M 000 00010 
rs1 2hws   
rs2 2hws   
rd 2hws .D 000 00010 
rs1 2hws   
rs2 2hws   
     
 

פ  

rs2 Ҭ ңҩ 16bit ( )№≢ҍ rs1 Ҭ 16bit

( ) ⱴ̆ №≢ ԍ rd ңҩ ҬȂ ᵬ

rs2ҹ 6bit ̆ ѿ ҹ Ȃ 

 

ᵬ 
If (cond)  
{ 
rd_hw2s <= rs1_hw2s + rs2_hw2s 
rd_hw1s <= rs1_hw1s + rs2_hw1s 
} 
else nop 

   ᵬ     ᵬ 
ADD.2 ңҩ 16bit ⱴ  ADD.2 



[ ῀ ] 
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1 cycle 
 

ᶛ 
 ADD.2 (.A) G0, G1, G2;   /*G0_h = G1_h + G2_h; G0_l = G1_l + G2_l */ 
[pr0]ADD.2 (.A) G5, G4, #2     /*if(pr0==1) G5_h = G4_h + 2; G5_l = G4_l + 2*/ 
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ADDK 

 

ѿ    ADDK (.type) rd, cst16                                                                                                                       

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D3 
31  30  29    27   26    25                                      10  9          4  3     0 

00 Op Op_1 scst16 rd PRI 

 

ADDK    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 110 0 
 scst16   
rd sllong .A 110 1 
 scst16   

rd uint .A 111 0 
 scst16   
rd ullong .A 111 1 
 scst16   
 

פ  

rdҬ ҍ 16ᵝ ⱴ̆ ԍ rdҬȂ 
 

ᵬ 
If (cond) rd <= rd + scst16  
Else  nop 

 

 

1 cycle 
 

ᶛ 
 ADDK (.A) G0, #16ôh1080;   /*G0 = G0 + 16ôh1080 */

   ᵬ     ᵬ 
ADDK 16ᵝ ⱴ  ADDK 



[ ῀ ] 
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SADD 

 

ѿ    SADD (.type) rd, rs1, rs2                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

SADD    

ᵬ  ᵬ  ᾝ ᵬ  

rd slong .A 000 10101 
rs1 slong   
rs2 sint   
rd sint .A 000 10110 
rs1 sint   
rs2 ucst6   
rd slong .A 000 10111 

rs1 slong   

rs2 ucst6   
rd sllong .A 000 11000 
rs1 sllong   
rs2 sllong   
rd sllong .A 000 11001 
rs1 sllong    
rs2 ucst6    
 

פ  

rs2 ҍ rs1 Ҭ ( ) ⱴ̆

ԍ rd ҬȂ ᵬ rs2ҹ 6bit ̆ ѿ ҹ

Ȃ 

 

ᵬ 
If (cond) Rd(S) <= sat(rs2(S) + rs1(S)) 
Else  nop 

 
saturation rules: 
 If rd is a sint and rs2 + rs1 > 2

31
-1, then rd <= 2

31
-1; 

 If rd is a sint and rs2 + rs1 < -2
31

, then rd <= -2
31

; 
 If rd is a slong and rs2 + rs1 > 2

39
-1, then rd <= 2

39
-1; 

If rd is a slong and rs2 + rs1 < -2
39

, then rd <= -2
39

; 
 If rd is a sllong and rs2 + rs1 > 2

63
-1, then rd <= 2

63
-1; 

If rd is a slong and rs2 + rs1 < -2
63

, then rd <= -2
63

; 

 

 

   ᵬ     ᵬ 
SADD ⱴ  SADD 
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1 cycle 
 

ᶛ 
 SADD (.A) G1, G2, G3;



[ ῀ ] 
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SADD32 

 

ѿ    SADD32 (.type) rd, rs1, rs2                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

SADD32    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 000  10100 
rs1 sint   
rs2 sint   
 

פ  

rs2 ҍ rs1 Ҭ ( ) ⱴ̆

ԍ rd ҬȂ ᵬ rs2ҹ 6bit ̆ ѿ ҹ

Ȃ 

 

ᵬ 
If (cond) Rd(S) <= sat(rs2(S) + rs1(S)) 
Else  nop 

 
saturation rules: 
 If rd is a sint and rs2 + rs1 > 2

31
-1, then rd <= 2

31
-1; 

 If rd is a sint and rs2 + rs1 < -2
31

, then rd <= -2
31

; 
 If rd is a slong and rs2 + rs1 > 2

39
-1, then rd <= 2

39
-1; 

If rd is a slong and rs2 + rs1 < -2
39

, then rd <= -2
39

; 
 If rd is a sllong and rs2 + rs1 > 2

63
-1, then rd <= 2

63
-1; 

If rd is a slong and rs2 + rs1 < -2
63

, then rd <= -2
63

; 

 

 

1 cycle 
 

ᶛ 
 SADD32 (.A) G1, G2, G3;

   ᵬ     ᵬ 
SADD32 ⱴ  SADD32 
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SADD.S.2/.U.2/.US.2 

 

ѿ    SADD.S.2 (.type) rd, rs1, rs2                                                                                                                        

     SADD.U.2 (.type) rd, rs1, rs2 
     SADD.US.2 (.type) rd, rs1, rs2 

 .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

SADD.S.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hws .A 000  11010 
rs1 2hws   
rs2 2hws   
rd 2hws .A 000 11011 
rs1 2hws   
rs2 ucst6   
     

SADD.U.2     

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hwu .A 000 11100 
rs1 2hwu   
rs2 2hwu   
rd 2hwu .A 000 11101 
rs1 2hwu   
rs2 ucst6   
     

SADD.US.2     

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hwus .A 000 11110 

rs1 2hwus   

rs2 2hwus   
     

 

פ  

rs2Ҭ ңҩ16bit ( )№≢ҍ rs1Ҭ 16bit

( ) ⱴ̆ №≢ ԍ rd ңҩ

ҬȂ ᵬ rs2ҹ 6bit ̆ ѿ ҹ Ȃ 

 

ᵬ 

   ᵬ     ᵬ 
SADD.S.2/.U.2/.US.2 ңҩ / 16

ᵝ ⱴ  
SADD.S.2/.U.2/.US.2 



[ ῀ ] 
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If (cond) 
{  
Rd_hw2s/u/u <= sat(rs2_hw2s/u/u + rs1_hw2s/u/s) 
Rd_hw1s/u/u <= sat(rs2_hw1s/u/u + rs1_hw1s/u/s) 

 } 
 else nop 

 
Signed saturation rules: 

  if the sum of two adders is the range of ï2
15

 to 2
15

-1, no saturation is performed 
  if the sum of two adders is greater than 2

15
-1, then the result is set to 2

15
-1; 

  if the sum of two adders is less than -2
15

, then the result is set to -2
15

; 

 
Unsigned saturation rules: 

  if the sum of two adders is the range of 0 to 2
16

-1, no saturation is performed 
  if the sum of two adders is greater than 2

16
-1, then the result is set to 2

16
-1; 

if the sum of two adders is less than 0, then the result is set to 0; 

 

 

1 cycle 
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SUB/SUB.U 
   ᵬ     ᵬ 

SUB/SUB.U / ⁞  SUB/SUB.U 
 

ѿ    SUB (.type) rd, rs1, rs2                                                                                                                        

     SUB.U (.type) rd, rs1, rs2 
 .type = .A, .M, .D 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 
MA.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
01 Op Op_1 rs2/const6 rs1 rd PRI 

 
DT.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
10 Op Op_1 rs2/const6 rs1 rd PRI 

 

SUB    

ᵬ  ᵬ  ᾝ ᵬ  

rd slong .A 
.A 

001 00010 
rs1 sint   
rs2 sint   
rd slong .A 

.A 
001 00011 

rs1 slong   
rs2 sint   
rd sint .A 

.A 
001 00100 

rs1 sint   

rs2 ucst6   
rd slong .A 

.A 
001 00101 

rs1 sint   
rs2 ucst6   
rd slong .A 

.A 
001 00110 

rs1 slong   
rs2 ucst5   
rd sllong .A 

.A 
001  00111 

rs1 sllong   
rs2 sllong   
rd sllong .A 

.A 
001  01000 

rs1 sslong   
rs2 ucst6   
rd sint .M 

.M 
000 00100 

rs1 sint   
rs2 ucst6   
rd uint .D 

.D 
000 00100 

rs1 uint   
rs2 ucst6   
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SUB.U    

ᵬ  ᵬ  ᾝ ᵬ  

rd ulong .A 
.A 

001 01010 
rs1 uint   
rs2 uint   
rd ulong .A 

.A 
001 01011 

rs1 ulong   
rs2 uint   
rd uint .A 

.A 
001 01100 

rs1 uint   

rs2 ucst6   
rd ulong .A 

.A 
001 01101 

rs1 uint   
rs2 ucst6   
rd ulong .A 

.A 
001 01110 

rs1 ulong   
rs2 ucst5   
rd ullong .A 

.A 
001  01111 

rs1 ullong   
rs2 ullong   
rd ullong .A 

.A 
001  10000 

rs1 uslong   
rs2 ucst6   
 
 

פ  

rs2 ҍ rs1 Ҭ ( ) ⁞̆ ԍ

rdҬȂ ᵬ rs2ҹ 6bit ̆ ѿ ҹ Ȃ 

 

ᵬ 
If (cond) rd <= rs1 - rs2/ucst6 
Else  nop 

 

 

1 cycle 
 

ᶛ 
 SUB (.A) G0, G1, G2;    /*G0 = G1 ï G2*/ 
[pr0]SUB (.A) G5, G4, G5      /*if(pr0==1) G5 = G4 - G5*/ 
 SUB.U (.A) G5, G4, #16   /*G5 = G4 - 16*/
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SUB32/SUB32.U 
   ᵬ     ᵬ 

SUB32/SUB32.U / ⁞  SUB32/SUB32.U 
 

ѿ    SUB32 (.type) rd, rs1, rs2                                                                                                                        

     SUB32.U (.type) rd, rs1, rs2 
 .type = .A, .M, .D 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 
MA.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
01 Op Op_1 rs2/const6 rs1 rd PRI 

 
DT.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
10 Op Op_1 rs2/const6 rs1 rd PRI 

 

SUB32    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 
.A 

001  00001 
rs1 sint   
rs2 sint   
rd sint .M 

.M 
000 00011 

rs1 sint   
rs2 sint   
rd uint .D 

.D 
000 00011 

rs1 uint   
rs2 uint   
 

SUB32.U    

ᵬ  ᵬ  ᾝ ᵬ  

rd uint .A 
.A 

001  01001 
rs1 uint   
rs2 uint   
 
 

פ  

rs2 ҍ rs1 Ҭ ( ) ⁞̆ ԍ

rdҬȂ ᵬ rs2ҹ 6bit ̆ ѿ ҹ Ȃ 

 

ᵬ 
If (cond) rd <= rs1 - rs2/ucst6 
Else  nop 
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1 cycle 
 

ᶛ 
 SUB32 (.A) G0, G1, G2;    /*G0 = G1 ï G2*/ 
[pr0]SUB32 (.A) G5, G4, G5      /*if(pr0==1) G5 = G4 - G5*/ 
 SUB32.U (.A) G5, G4, #16   /*G5 = G4 - 16*/
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SUB.2 

   ᵬ     ᵬ 
SUB.2 ңҩ 16ᵝ ⁞  SUB.2 

 

ѿ    SUB.2 (.type) rd, rs1, rs2                                                                                                                        

     .type = .A, .M, .D 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 
MA.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
01 Op Op_1 rs2/const6 rs1 rd PRI 

 
DT.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
10 Op Op_1 rs2/const6 rs1 rd PRI 

 

SUB.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hws .A 001  10001 
rs1 2hws   
rs2 2hws   
rd 2hws .A 001 10010 
rs1 2hws   
rs2 ucst6   
rd 2hws .M 000 00101 
rs1 2hws   
rs2 2hws   
rd 2hws .D 000 00101 
rs1 2hws   
rs2 2hws   
     

 

פ  

rs2 Ҭ ңҩ 16bit ( )№≢ҍ rs1 Ҭ 16bit

( ) ⁞̆ №≢ ԍ rd ңҩ ҬȂ ᵬ

rs2ҹ 6bit ̆ ѿ ҹ Ȃ 

 

ᵬ 
If (cond)  
{  
rd_hw2s <= rs1_hw2s - rs2_hw2s 
rd_hw1s <= rs1_hw1s - rs2_hw1s 
} 
else nop 
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1 cycle 
 

ᶛ 
 SUB.2 (.A) G0, G1, G2;   /*G0_h = G1_h ï G2_h; G0_l = G1_l ï G2_l */ 
[pr0]SUB.2 (.A) G5, G4, #2     /*if(pr0==1) G5_h = G4_h - 2; G5_l = G4_l - 2*/
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SSUB 

   ᵬ     ᵬ 
SSUB / ⁞  SSUB 

 

ѿ    SSUB (.type) rd, rs1, rs2                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

SSUB    

ᵬ  ᵬ  ᾝ ᵬ  

rd slong .A 001 10110 
rs1 slong   
rs2 sint   
rd sint .A 001 10111 
rs1 sint   
rs2 ucst6   
rd slong .A 001 11000 

rs1 slong   

rs2 ucst6   
rd sllong .A 001 11001 
rs1 sllong   
rs2 sllong   
rd sllong .A 001 11010 
rs1 sllong    
rs2 ucst6    
 

פ  

rs2 ҍ rs1 Ҭ ( ) ⁞̆

ԍ rd ҬȂ ᵬ rs2ҹ 6bit ̆ ѿ ҹ

Ȃ 

 

ᵬ 
If (cond) Rd(S) <= sat(rs2(S) - rs1(S)) 
Else  nop 

 
saturation rules: 
 If rd is a sint and rs2 + rs1 > 2

31
-1, then rd <= 2

31
-1; 

 If rd is a sint and rs2 + rs1 < 2
31

, then rd <= -2
31

; 
 If rd is a slong and rs2 + rs1 > 2

39
-1, then rd <= 2

39
-1; 

If rd is a slong and rs2 + rs1 < -2
39

, then rd <= -2
39

; 
 If rd is a sllong and rs2 + rs1 > 2

63
-1, then rd <= 2

63
-1; 

If rd is a sllong and rs2 + rs1 < -2
63

, then rd <= -2
63

; 
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1 cycle 
 

ᶛ 
 SSUB (.A) G1, G2, G5;
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SSUB32 

   ᵬ     ᵬ 
SSUB32 / ⁞  SSUB32 

 

ѿ    SSUB32 (.type) rd, rs1, rs2                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

SSUB32    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 001  10101 
rs1 sint   
rs2 sint   
 

פ  

rs2 ҍ rs1 Ҭ ( ) ⁞̆

ԍ rd ҬȂ ᵬ rs2ҹ 6bit ̆ ѿ ҹ

Ȃ 

 

ᵬ 
If (cond) Rd(S) <= sat(rs2(S) - rs1(S)) 
Else  nop 

 
saturation rules: 
 If rd is a sint and rs2 + rs1 > 2

31
-1, then rd <= 2

31
-1; 

 If rd is a sint and rs2 + rs1 < 2
31

, then rd <= -2
31

; 
 If rd is a slong and rs2 + rs1 > 2

39
-1, then rd <= 2

39
-1; 

If rd is a slong and rs2 + rs1 < -2
39

, then rd <= -2
39

; 
 If rd is a sllong and rs2 + rs1 > 2

63
-1, then rd <= 2

63
-1; 

If rd is a sllong and rs2 + rs1 < -2
63

, then rd <= -2
63

; 

 

 

1 cycle 
 

ᶛ 
 SSUB32 (.A) G1, G2, G5;
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SSUB.S.2/.U.2 

   ᵬ     ᵬ 
SSUB.S.2/.U.2 16ᵝ / ⁞  SSUB.S.2/.U.2 

 

ѿ    SSUB.S.2 (.type) rd, rs1, rs2                                                                                                                        

     SSUB.U.2 (.type) rd, rs1, rs2 
 .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

SSUB.S.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hws .A 001  11011 
rs1 2hws   
rs2 2hws   
Rd 2hws .A 001 11100 
rs1 2hws   
rs2 ucst6   
     
     

SSUB.U.2     

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hwu .A 001 11101 
rs1 2hwu   
rs2 2hwu   
rd 2hwu .A 001 11110 

rs1 2hwu   

rs2 ucst6   
     

 

פ  

rs2 Ҭ ңҩ 16bit ( )№≢ҍ rs1 Ҭ 16bit

( ) ⁞̆ №≢ ԍ rd ңҩ

ҬȂ ᵬ rs2ҹ 6bit ̆ ѿ ҹ Ȃ 

 

ᵬ 
If (cond) 
{  
Rd_hw2s/u <= sat(rs2_hw2s/u - rs1_hw2s/u) 
Rd_hw1s/u <= sat(rs2_hw1s/u - rs1_hw1s/u) 

 } 
 else nop 

 
Signed saturation rules: 

  if the sum of two adders is the range of ï2
15

 to 2
15

-1, no saturation is performed 
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  if the sum of two adders is greater than 2
15

-1, then the result is set to 2
15

-1; 
  if the sum of two adders is less than -2

15
, then the result is set to -2

15
; 

 
Unsigned saturation rules: 

  if the sum of two adders is the range of 0 to 2
16

-1, no saturation is performed 
  if the sum of two adders is greater than 2

16
-1, then the result is set to 2

16
-1; 

if the sum of two adders is less than 0, then the result is set to 0; 

 

 

1 cycle 
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MAX/MAX.U 

   ᵬ     ᵬ 
MAX/MAX.U / ṿ MAX 

 

ѿ    MAX (.type) rd, rs1, rs2                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

MAX    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 010 00011 
rs1 sint   
rs2 sint   
rd sllong .A 010 00100 

rs1 sllong   

rs2 sllong   
 

MAX.U    

ᵬ  ᵬ  ᾝ ᵬ  

rd uint .A 010 00101 
rs1 uint   
rs2 uint   
rd ullong .A 010 00110 

rs1 ullong   

rs2 ullong   
 
 

פ  

rs2Ҭ ҍ rs1Ҭ Ạ ṿ̆

ҬȂ 

 

ᵬ 
If (cond) 
{ 
rd <= max(rs2,rs1) 

 } 
 else nop 

 

 

1 cycle 
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MAX.S.2/.U.2 
   ᵬ     ᵬ 

MAX.S.2/.U.2 16ᵝ / ṿ MAX.S.2/.U.2 
 

ѿ    MAX.S.2 (.type) rd, rs1, rs2                                                                                                                        

     MAX.S.2 (.type) rd, rs1, rs2 
 .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

MAX.S.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hws .A 010  00111 
rs1 2hws   
rs2 2hws   
     

MAX.U.2     

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hwu .A 010 01000 
rs1 2hwu   
rs2 2hwu   
     
 

פ  

rs2Ҭ ңҩ 16bit №≢ҍ rs1Ҭ 16bit

Ạ ṿ̆ ңҩ 16BitҬȂ 

 

ᵬ 
If (cond) 
{  
rd_hw2s/u <= max(rs2_hw2s/u,rs1_hw2s/u) 
rd_hw1s/u <= max(rs2_hw1s/u,rs1_hw1s/u) 

 } 
 else nop 

 

 

1 cycle 
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MIN/MIN.U 

   ᵬ     ᵬ 
MIN/MIN.U / ṿ MIN 

 

ѿ    MIN (.type) rd, rs1, rs2                                                                                                                       

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

MIN    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 010  01011 
rs1 sint   
rs2 sint   
rd sllong .A 010 01100 

rs1 sllong   

rs2 sllong   
 

MIN.U    

ᵬ  ᵬ  ᾝ ᵬ  

rd uint .A 010  01101 
rs1 uint   
rs2 uint   
rd ullong .A 010 01110 

rs1 ullong   

rs2 ullong   
 
 

פ  

rs2Ҭ ҍ rs1Ҭ Ạ ṿ̆

ҬȂ 

 

ᵬ 
If (cond) 
{  
rd <= min(rs2,rs1) 

 } 
 else nop 

 

 

1 cycle 
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MIN.S.2/.U.2 

   ᵬ     ᵬ 
MIN.S.2/.U.2 16ᵝ / ṿ MIN.S.2/.U.2 

 

ѿ    MIN.S.2 (.type) rd, rs1, rs2                                                                                                                        

     MIN.U.2 (.type) rd, rs1, rs2 
 .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

MIN.S.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hws .A 010  01111 
rs1 2hws   
rs2 2hws   
     

MIN.U.2     

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hwu .A 010 10000 
rs1 2hwu   
rs2 2hwu   

 

פ  

rs2Ҭ ңҩ 16bit №≢ҍ rs1Ҭ 16bit

Ạ ṿ̆ ңҩ 16BitҬȂ 

 

ᵬ 
If (cond) 
{  
rd_hw2s/u <= min(rs2_hw2s/u,rs1_hw2s/u) 
rd_hw1s/u <= min(rs2_hw1s/u,rs1_hw1s/u) 

 } 
 else nop 

 

 

1 cycle 
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AVG.S.2/.U.2 

   ᵬ     ᵬ 
AVG.S.2/.U.2 16ᵝ / ṿ AVG.S.2/.U.2 

 

ѿ    AVG.S.2 (.type) rd, rs1, rs2                                                                                                                        

     AVG.U.2 (.type) rd, rs1, rs2 
 .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

AVG.S.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hws .A 010  10011 
rs1 2hws   
rs2 2hws   
     

AVG.U.2     

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hwu .A 010 10100 
rs1 2hwu   
rs2 2hwu   
     
 

פ  

rs2 Ҭ ңҩ 16bit ( )№≢ҍ rs1 Ҭ 16bit

( ) ṿ̆ ңҩ 16BitҬȂ 

 

ᵬ 
If (cond) 
{  

rd_hw2s/u = ̂rs2_hw2s/u + rs1_hw2s/u + 1) >>1 

rd_hw1s/u = ̂rs2_hw1s/u + rs1_hw1s/u + 1) >>1 

 } 
 else nop 

 

 

1 cycle 
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ABS 
   ᵬ     ᵬ 

ABS ṿ ABS 
 

ѿ    ABS (.type) rd, rs                                                                                                                       

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D2 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 Op_2 rs1 rd PRI 

 
 

ABS      

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 010 11111 000000 
rs sint    
rd slong .A 010 11111 000001 
rs slong    
rd sllong .A 010 11111 000010 
rs sllong    

 

פ  

rsҬ ṿ̆ ԍ rd ҬȂ

Ҭ ṿҹ̇263̆↕ ҹ 263̇1Ȃ 

 

ᵬ 
If (cond)  

 If(̇2
31

+1 <= rs <= 2
31

-1) rd <= | rs | 

 else rd <=  2
31

-1 
Else nop 

 

 

1 cycle 
 

ᶛ 
 ABS (.A) G5, G4;    /*G5 = |G4|*/
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ABS.2 

   ᵬ     ᵬ 
ABS.2 16ᵝ ṿ ABS.2 

 

ѿ    ABS.2 (.type) rd, rs                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D2 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 Op_2 rs1 rd PRI 

 

ABS.2      

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hws .A 
.A 

010 11111 000011 
rs 2hws    
      
 

פ  

rsҬ ңҩ 16Bit ṿ̆ ԍ rdҬȂ

Ҭ ṿҹ̇215̆↕ ҹ 215̇1Ȃ 

 

ᵬ 
If (cond)  

 If(̇2
15

+1 <= rd_hw2s <= 2
15

-1) rd_hw2s <= | rd_hw2s |; 

 else rd_hw2s <=  2
15

-1; 

  If(̇2
15

+1 <= rd_hw1s <= 2
15

-1) rd_hw1s <= | rd_hw1s |; 

  else rd_hw1s <=  2
15

-1; 
Else nop 

 

 

1 cycle 
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NEG 

   ᵬ     ᵬ 
NEG  NEG 

 

ѿ    NEG (.type) rd, rs                                                                                                                       

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D2 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 Op_2 rs1 rd PRI 

 

NEG      

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 010 11111 000101 
rs sint    
rd slong .A 010 11111 000110 
rs slong    
rd sllong .A 010 11111 000111 

rs sllong    
 

פ  

rsҬ ̆ ԍ rdҬȂ 

 

ᵬ 
If (cond) rd <= -rs  
Else  nop 

 

 

1 cycle 
 

ᶛ 
 NEG (.A) G0, G1;     /*G0 = -G1*/ 
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NEG.2 

   ᵬ     ᵬ 
NEG.2 16ᵝ  NEG.2 

 

ѿ    NEG.2 (.type) rd, rs                                                                                                                       

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D2 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 Op_2 rs1 rd PRI 

 

NEG.2 (D) Format     

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hws .A 010 11111 001000 
rs 2hws    

 

פ  

rsҬ ңҩ 16Bit ̆ ԍ rdҬȂ 

 

ᵬ 
 If (cond) rd_hw2s = -rd_hw2s 

  rd_hw1s = -rd_hw1s 
Else  nop 

 

 

1 cycle 
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SAT 
   ᵬ     ᵬ 

SAT 40ᵝ ҹ 32ᵝ  SAT 
 

ѿ    SAT (.type) rd, rs                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D2 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 Op_2 rs1 rd PRI 

 

SAT    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 010 11111 001010 
rs slong    
      
 

פ  

rsҬ 40ᵝ Ạ ̆ ԍ rd ᵞ 32

ᵝҬ̆ 32ᵝ Ȃ 

 

ᵬ 
If (cond) rd_sint = sat(rs_slong)  
Else  nop 

 

 

1 cycle 
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SAT.H 
   ᵬ     ᵬ 

SAT.H 64ᵝ ҹ 32ᵝ  SAT.H 
 

ѿ    SAT.H (.type) rd, rs                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D2 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 Op_2 rs1 rd PRI 

 

SAT.H    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 010 11111 001011 
rs sllong    
      
 

פ  

rsҬ 64bit Ạ ̆ ԍ rd ᵞ 32

ᵝҬ̆ 32ᵝ Ȃ 

 

ᵬ 
If (cond) rd_sint = sat(rs_sllong)  
Else  nop 

 

 

1 cycle 
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SAT.L 
   ᵬ     ᵬ 

SAT.L 32ᵝ ҹ 16ᵝ  SAT.L 
 

ѿ    SAT.L (.type) rd, rs                                                                                                                       

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D2 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 Op_2 rs1 rd PRI 

 

SAT.L (D) Format     

ᵬ  ᵬ  ᾝ ᵬ  

rd hw1s .A 010 11111 001100 
rs sint    
      
 

פ  

rsҬ 32bit 16ᵝ ṿ̆ ԍ rd

ᵞ 16bitҬ̆ 48ᵝ Ȃ 

 

ᵬ 
If (cond) rd_hw1s = sat(rs_sint)  
Else  nop 

 

 

1 cycle 
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SAT.S.2/U.2 
   ᵬ     ᵬ 

SAT.S.2/U.2 16ᵝ ҹ 8ᵝ  SAT.S.2/U.2 
 

ѿ    SAT.S.2 (.type) rd, rs                                                                                                                        

     SAT.U.2 (.type) rd, rs 
 .type = .A 
 

 

  rd, rs: G0~G63,  

פ  

    AL.D2 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 Op_2 rs1 rd PRI 

 

SAT.S.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd 2byte .A 010 11111 001101 
rs 2hws    
      
 

SAT.U.2      

ᵬ  ᵬ  ᾝ ᵬ  

rd 2byte .A 010 11111 001110 
rs 2hwu    
      

 

פ  

rs Ҭ ңҩ 16bit ṿ̆ ԍ rd

ңҩ 16 ᵞ 8bitҬȂ 

ᵬ 
 If (cond) rd_byte2s/u = sat(rs_hw2s/u) 

  rd_byte0s/u = sat(rs_hw1s/u) 
Else  nop 
 

63                                   32 31               16 15               0 

 rs_hw2s rs_hw1s 

 
63                                  32 31                16 15               0 

  rd_byte2
s/u 
= 

sat(rs_h
w2s/u) 

 rd_byte0
s/u  
= 

sat(rs_h
w2s/u) 

 

 

1 cycle 
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DQUANT 
   ᵬ     ᵬ 

DQUANT  DQUANT 
 

ѿ    DQUANT (.type) rd, rs                                                                                                                       

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D2 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 Op_2 rs1 rd PRI 

 

DQUANT    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 010 11111 00111 
rs sint    
      
 

פ  

rsҬ 32ᵝ ṿ ѿᵝ̆ ⱴ 1̆

rsҬ ԍ rd ᵞ 32ᵝҬ̆ 32ᵝ

Ȃ 

 

ᵬ 
If (cond)  
 If(rs > 0)   rd_sint = 2*rs_sint + 1; 
 Else if(rs<0)   rd_sint = 2*rs_sint -1; 
 Else    rd = 0; 

 
Else nop 

 

 

1 cycle 
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DQUANT.2 

   ᵬ     ᵬ 
DQUANT.2 16ᵝ ᵬ DQUANT.2 

 

ѿ    DQUANT.2 (.type) rd, rs                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D2 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 Op_2 rs1 rd PRI 

 

DQUANT.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hws .A 010 11111 010000 
rs 2hws    
      
 

פ  

rs Ҭ ᵞ 16 ᵝ ṿ ѿᵝ̆ ⱴ 1̆

rs ᵞ 16ᵝ ԍ rd ᵞ 16ᵝҬ̕ 

rs Ҭ 16 ᵝ ṿ ѿᵝ̆ ⱴ 1̆

rs 16ᵝ ԍ rd 16ᵝҬȂ 

 

ᵬ 
If (cond)  
 If(rs_hw1s > 0)   rd_hw1s = 2* rs_hw1s + 1; 
 Else if(rs_hw1s <0)  rd_hw1s = 2* rs_hw1s -1; 
 Else     rd_hw1s = 0; 
  
 If(rs_hw2s > 0)   rd_hw2s = 2* rs_hw2s + 1; 
 Else if(rs_hw2s <0)  rd_hw2s = 2* rs_hw2s -1; 
 Else     rd_hw2s = 0; 

 
Else nop 

 

 

1 cycle 
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 ת 6

פ  

 ̧ AND 
 ̧ ANDN 
 ̧ OR 
 ̧ ORN 
 ̧ XOR 
 ̧ XORN 
 ̧ NOT 



[ ῀ ] 
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AND 

   ᵬ     ᵬ 
AND ᵝҍ ᵬ AND 

 

ѿ    AND (.type) rd, rs1, rs2                                                                                                                        

     .type = .A, .M, .D 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 
MA.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
01 Op Op_1 rs2/const6 rs1 rd PRI 

 
DT.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
10 Op Op_1 rs2/const6 rs1 rd PRI 

 

AND    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 011  00000 
rs1 sint   
rs2 sint   
rd sint .A 011 00001 
rs1 sint   
rs2 scst6   
rd sllong .A 011 00010 
rs1 sllong   
rs2 sllong   
rd sllong .A 011 00011 
rs1 sllong   
rs2 scst6   
rd sint .M 000 10000 
rs1 sint   
rs2 sint   
rd sint .D 000 00110 
rs1 sint    
rs2 sint    
 

פ  

rs2Ҭ ҍ rs1Ҭ ҍ ̆ ԍ

rdҬȂ 

 

ᵬ 
If (cond)  
{  
rd = rs1 & rs2 
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} 
else nop 

 

 

1 cycle 
 

ᶛ 
 AND (.A) G0, G1, G2;    /*G0= G1 & G2 */ 
[pr0]AND (.M) G5, G4, G10      /*if(pr0==1) G5 = G4 & G10*/
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ANDN 

   ᵬ     ᵬ 
ANDN ᵝҍ ᵬ ANDN 

 

ѿ    ANDN (.type) rd, rs1, rs2                                                                                                                        

     .type = .A, .M, .D 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 
MA.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
01 Op Op_1 rs2/const6 rs1 rd PRI 

 
DT.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
10 Op Op_1 rs2/const6 rs1 rd PRI 

 

ANDN    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 011  00100 
rs1 sint   
rs2 sint   
rd sint .A 011 00101 
rs1 sint   
rs2 scst6   
rd sllong .A 011 00110 
rs1 sllong   
rs2 sllong   
rd sllong .A 011 00111 
rs1 sllong   
rs2 scst6   
rd sint .M 001 11010 
rs1 sint   
rs2 sint   
rd sint .D 010 00110 
rs1 sint    
rs2 sint    
 
 

פ  

rs2Ҭ ҍ rs1Ҭ ҍ ̆ ԍ

rdҬȂ 

 

ᵬ 
If (cond) rd = ~(rs1 & rs2) 
else  nop 
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1 cycle 
 

ᶛ 
 ANDN (.A) G0, X1, G2;    /*G0= ~(G1 & G2) */ 
[pr0]ANDN (.M) G5, G4, G10     /*if(pr0==1) G5 = ~(G4 & G10)*/ 
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OR 

   ᵬ     ᵬ 
OR ᵝ ᵬ OR 

 

ѿ    OR (.type) rd, rs1, rs2                                                                                                                        

     .type = .A, .M, .D 

 

  rd, rs: G0~G63,  

פ  

    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 
MA.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
01 Op Op_1 rs2/const6 rs1 rd PRI 

 
DT.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
10 Op Op_1 rs2/const6 rs1 rd PRI 

 

OR    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 011  01000 
rs1 sint   
rs2 sint   
rd sint .A 011 01001 
rs1 sint   
rs2 scst6   
rd sllong .A 011 01010 
rs1 sllong   
rs2 sllong   
rd sllong .A 011 01011 
rs1 sllong   
rs2 scst6   
rd sint .M 000 10010 
rs1 sint   
rs2 sint   
rd sint .D 000 01000 
rs1 sint    
rs2 sint    

 
 

פ  

rs2Ҭ ҍ rs1Ҭ ̆ ԍ

rdҬȂ 

 

ᵬ 
If (cond) rd = rs1 | rs2 
else  nop 
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1 cycle 
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ORN 

   ᵬ     ᵬ 
ORN ᵝ ᵬ ORN 

 

ѿ    ORN (.type) rd, rs1, rs2                                                                                                                       

     .type = .A, .M, .D 
 

 

  rd, rs: G0~G63,  

 

פ  

    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 
MA.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
01 Op Op_1 rs2/const6 rs1 rd PRI 

 
DT.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
10 Op Op_1 rs2/const6 rs1 rd PRI 

 
ORN    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 011  01100 
rs1 sint   
rs2 sint   
rd sint .A 011 01101 
rs1 sint   
rs2 scst6   
rd sllong .A 011 01110 
rs1 sllong   
rs2 sllong   
rd sllong .A 011 01111 
rs1 sllong   
rs2 scst6   
rd sint .M 000 10011 
rs1 sint   
rs2 sint   
rd sint .D 000 01001 
rs1 sint    
rs2 sint    

 

פ  

rs2Ҭ ҍ rs1Ҭ ̆ ԍ

rdҬȂ 

ᵬ 
If (cond) rd = ~(rs1 | rs2 
else  nop 

 

1 cycle 
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XOR 

   ᵬ     ᵬ 
XOR ᵝ ᵬ XOR 

 

ѿ    XOR (.type) rd, rs1, rs2                                                                                                                        

     .type = .A, .M, .D 

 

  rd, rs: G0~G63,  

פ  

    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 
MA.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
01 Op Op_1 rs2/const6 rs1 rd PRI 

 
DT.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
10 Op Op_1 rs2/const6 rs1 rd PRI 

 

XOR    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 011  10000 
rs1 sint   
rs2 sint   
rd sint .A 011 10001 
rs1 sint   
rs2 scst6   
rd sllong .A 011 10010 
rs1 sllong   
rs2 sllong   
rd sllong .A 011 10011 
rs1 sllong   
rs2 scst6   
rd sint .M 000 10100 
rs1 sint   
rs2 sint   
rd sint .D 000 01010 
rs1 sint    
rs2 sint    

 

פ  

rs2Ҭ ҍ rs1Ҭ ̆ ԍ

rdҬȂ 

 

ᵬ 
If (cond) rd = rs1 ^ rs2 
else  nop 

 

 

1 cycle 
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XORN 

   ᵬ     ᵬ 
XORN ᵝ ᵬ XORN 

 

ѿ    XORN (.type) rd, rs1, rs2                                                                                                                        

     .type = .A, .M, .D 
 

 

  rd, rs: G0~G63,  

פ  

   AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 
MA.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
01 Op Op_1 rs2/const6 rs1 rd PRI 

 
DT.D1 

31  30  29    27  26        22  21            16  15           10  9          4  3      0 
10 Op Op_1 rs2/const6 rs1 rd PRI 

 

XORN    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 011  10100 
rs1 sint   
rs2 sint   
rd sint .A 011 10101 
rs1 sint   
rs2 scst6   
rd sllong .A 011 10110 
rs1 sllong   
rs2 sllong   
rd sllong .A 011 10111 
rs1 sllong   
rs2 scst6   
rd sint .M 000 10101 
rs1 sint   
rs2 sint   
rd sint .D 000 01011 
rs1 sint    
rs2 sint    
 

פ  

rs2Ҭ ҍ rs1Ҭ ̆ ԍ

rdҬȂ 

 

ᵬ 
If (cond) rd = ~(rs1 ^ rs2 
else  nop 

 

1 cycle 
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NOT 

   ᵬ     ᵬ 
NOT ᵝ ᵬ NOT 

 

ѿ    NOT (.type) rd, rs                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D2 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 Op_2 rs1 rd PRI 

 

NOT      

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 011 11111 000000 
rs sint    
rd sllong .A 011 11111 000001 

rs sllong    
      
 

פ  

rsҬ ᵝ ̆ ԍ rdҬȂ 

 

ᵬ 
If (cond) rd = not rd 
Else  nop 

 

 

1 cycle 
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7 ᵣ  ת

פ  

 ̧ ASL 
 ̧ ASL.2 
 ̧ ASR 
 ̧ ASR.2 
 ̧ LSR 
 ̧ LSR.2 
 ̧ SASL 
 ̧ SASL.2 
 ̧ ASRR 
 ̧ ASRR.2 
 ̧ XASL 
 ̧ XASR 
 ̧ XASRR.2 
 ̧ ROL 
 ̧ ROL.2 
 ̧ SLAC.L 
 ̧ SLSU.L 
 ̧ SAVSL 
 ̧ SAVSR 
 ̧ SHLADD 
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ASL 

 ᵝ  ᵬ   ᵝ  ᵬ 
ASL ᵬ ASL 

 

ѿ    ASL (.type) rd, rs1, rs2                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

ASL    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 100  00000 
rs1 sint   
rs2 uint   
rd sint .A 100 00001 
rs1 sint   
rs2 ucst6   
rd slong .A 100 00010 
rs1 slong   
rs2 uint   
rd slong .A 100 00011 

rs1 slong   

rs2 ucst6   
rd sllong .A 100 00100 
rs1 sllong   
rs2 uint   
rd sllong .A 100 00101 

rs1 sllong   

rs2 ucst6   
 

פ  

פ ᵬ rs1 Ҭ ᵝ̆ 0̆ ᵝ

rdҬ̆ ᵝ ᵝ rs2/ucst6‗ Ȃ 

rs1 ҹ 40 ᵝ ̆ ԍ ᵝ ᵝ ҹ 39̆ ץ

ᵝᵝ rs2 ᵞ 6 ᵝ̆ғҹ ̆ῒᵩᵝ ̆

39<rs1<63̆↕ ᵝᵝ 39Ȃ 

rs1 ҹ 32ᵝ ̆ ᵝᵝ rs2 ᵞ 5ᵝ̆

ғҹ ̆ῒᵩᵝ ̆ ᵝᵝ ҹ 31Ȃ 

ᵝᵝ ҹ ucst6̆ucst6 0⌠ 31ӊ Ȃ 

 

ᵬ 
If (cond) rd = rs1 << rs2/ucst6 
Else  nop 
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1 cycle 
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ASL.2 

 ᵝ  ᵬ   ᵝ  ᵬ 
ASL.2 16ᵝ ᵬ ASL.2 

 

ѿ    ASL.2 (.type) rd, rs1, rs2                                                                                                                       

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

ASL.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hws .A 100  00110 
rs1 2hws   
rs2 uint   
rd 2hws .A 100 00111 
rs1 2hws   
rs2 ucst6   
 

פ  

פ ᵬ rs1Ҭ 16ᵝ ץ ᵞ 16ᵝ

ᵝ̆ 0̆ ᵝ №≢ rd 16ᵝ ᵞ 16ᵝҬ̆ ᵝ

ᵝ rs2/ucst6‗ Ȃ ᵝᵝ rs2 ᵞ 4ᵝ̆ғҹ

̆ῒᵩᵝ ̆ ᵝᵝ ҹ 15Ȃ ᵝᵝ ҹ

ucst6̆ ucst6 ᵞ 4ᵝ̆ ᵝᵝ 0⌠ 15ӊ Ȃ 

 

ᵬ 
 If (cond)  
  rd_hws2 = rs1_hws2 << rs2/ucst6 
  rd_hws1 = rs1_hws1 << rs2/ucst6 

Else  nop 

 

 

1 cycle 
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ASR 

 ᵝ  ᵬ   ᵝ  ᵬ 
ASR ᵬ ASR 

 

ѿ    ASR (.type) rd, rs1, rs2                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 
ASR    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 100  01010 
rs1 sint   
rs2 uint   
rd sint .A 100 01011 
rs1 sint   
rs2 ucst6   
rd slong .A 100 01100 
rs1 slong   
rs2 uint   
rd slong .A 100 01101 

rs1 slong   

rs2 ucst6   
rd sllong .A 100 01110 
rs1 sllong   
rs2 uint   
rd sllong .A 100 01111 

rs1 sllong   

rs2 ucst6   

 
 

פ  

פ ᵬ rs1 Ҭ ᵝ̆ ᵝ

rdҬ̆ ᵝ ᵝ rs2/ucst6‗ Ȃ 

rs1 ҹ 40 ᵝ ̆ ԍ ᵝ ᵝ ҹ 39̆ ץ

ᵝᵝ rs2 ᵞ 6 ᵝ̆ғҹ ̆ῒᵩᵝ ̆

39<rs1<63̆↕ ᵝᵝ 39Ȃ 

rs1 ҹ 32ᵝ ̆ ᵝᵝ rs2 ᵞ 5ᵝ̆

ғҹ ̆ῒᵩᵝ ̆ ᵝᵝ ҹ 31Ȃ 

ᵝᵝ ҹ ucst6̆ucst6 0⌠ 31ӊ Ȃ 

 

ᵬ 
 If (cond) rd = rs1 >> rs2/ucst6 

Else  nop 
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1 cycle 
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ASR.2 

 ᵝ  ᵬ   ᵝ  ᵬ 
ASR.2 16ᵝ ᵬ ASR.2 

 

ѿ    ASR.2 (.type) rd, rs1, rs2                                                                                                                       

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

ASR.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hws .A 100  10000 
rs1 2hws   
rs2 uint   
rd 2hws .A 100 10001 
rs1 2hws   
rs2 ucst6   
 

פ  

פ ᵬ rs1Ҭ 16ᵝ ץ ᵞ 16ᵝ

ᵝ̆ ᵝ №≢ rd 16ᵝ ᵞ 16ᵝҬ̆ ᵝ ᵝ

rs2/ucst6‗ Ȃ ᵝᵝ rs2 ᵞ 4ᵝ ғ̆ҹ ̆

ῒᵩᵝ ̆ ᵝᵝ ҹ 15Ȃ ᵝᵝ ҹ ucst6̆

ucst6 ᵞ 4ᵝ̆ ᵝᵝ 0⌠ 15ӊ Ȃ 

 

ᵬ 
 If (cond)  
   rd_hws2 = rs1_hws2 >> rs2/ucst6 
  rd_hws1 = rs1_hws1 >> rs2/ucst6 

Else  nop 

 

 

1 cycle 
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LSR 

 ᵝ  ᵬ   ᵝ  ᵬ 
LSR ᵬ LSR 

 

ѿ    LSR (.type) rd, rs1, rs2                                                                                                                        

     .type = .A 

 

  rd, rs: G0~G63,  

פ  

    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 
LSR    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 100  10100 
rs1 sint   
rs2 uint   
rd sint .A 100 10101 
rs1 sint   
rs2 ucst6   
rd slong .A 100 10110 
rs1 slong   
rs2 uint   
rd slong .A 100 10111 

rs1 slong   

rs2 ucst6   
rd sllong .A 100 11000 
rs1 sllong   
rs2 uint   
rd sllong .A 100 11001 

rs1 sllong   

rs2 ucst6   

 

פ  

פ ᵬ rs1 Ҭ ᵝ̆ ᵝ

rdҬ̆ ᵝ ᵝ rs2/ucst6‗ Ȃ 

rs1 ҹ 64 ᵝ ̆ ԍ ᵝ ᵝ ҹ 63̆ ץ

ᵝᵝ rs2 ᵞ 6ᵝ̆ғҹ ̆ῒᵩᵝ Ȃ 

rs1 ҹ 40 ᵝ ̆ ԍ ᵝ ᵝ ҹ 39̆ ץ

ᵝᵝ rs2 ᵞ 6 ᵝ̆ғҹ ̆ῒᵩᵝ ̆

39<rs1<63,↕ ᵝᵝ 39Ȃ 

rs1 ҹ 32ᵝ ̆ ᵝᵝ rs2 ᵞ 5ᵝ̆

ғҹ ̆ῒᵩᵝ ̆ ᵝᵝ ҹ 31Ȃ 

ᵝᵝ ҹ ucst6̆ ᵞ 5 ᵝ̆ ucst6 0

⌠ 31ӊ Ȃ 

ᵬ 
 If (cond) rd = rs1 >> rs2/ucst6 

Else  nop 

 



Magnolia Processor Instruction Set Reference 

77 
 

 

1 cycle 
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LSR.2 

 ᵝ  ᵬ   ᵝ  ᵬ 
LSR.2 16ᵝ ᵬ LSR.2 

 

ѿ    LSR.2 (.type) rd, rs1, rs2                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

LSR.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hwu .A 100  11010 
rs1 2hwu   
rs2 uint   
rd 2hwu .A 100 11011 
rs1 2hwu   
rs2 ucst6   
 

פ  

פ ᵬ rs1Ҭ 16ᵝ ץ ᵞ 16ᵝ

ᵝ̆ ᵝ №≢ rd 16ᵝ ᵞ 16ᵝҬ̆ ᵝ ᵝ

rs2/ucst6‗ Ȃ ᵝᵝ rs2 ᵞ 4ᵝ ғ̆ҹ ̆

ῒᵩᵝ ̆ ᵝᵝ ҹ 15Ȃ ᵝᵝ ҹ ucst6̆

ucst6 ᵞ 4ᵝ̆ ᵝᵝ 0⌠ 15ӊ Ȃ 

 

ᵬ 
 If (cond)  
   rd_hws2 = rs1_hws2 >> rs2/cst6 
  rd_hws1 = rs1_hws1 >> rs2/cst6 

Else  nop 

 

 

1 cycle 
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SASL 

 ᵝ  ᵬ   ᵝ  ᵬ 
SASL ᵬ SASL 

 

ѿ    SASL (.type) rd, rs1, rs2                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

SASL    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 100  11110 
rs1 sint   
rs2 uint   
rd sint .A 100 11111 
rs1 sint   
rs2 ucst6   
rd sllong .A 101 00000 
rs1 sllong   
rs2 uint   
rd sllong .A 101 00001 
rs1 sllong   
rs2 ucst6   
 

פ  

פ ᵬ rs1 Ҭ ᵝ̆ 0̆ ᵝ

rdҬ̆ ᵝ ᵝ rs2/ucst6‗ Ȃ 

rs1 ҹ 64ᵝ ̆ ᵝᵝ rs2 ᵞ 6ᵝ̆

ғҹ ̆ῒᵩᵝ Ȃ 

rs1 ҹ 32ᵝ ̆ ᵝᵝ rs2 ᵞ 5ᵝ̆

ғҹ ̆ῒᵩᵝ Ȃ ᵝᵝ ҹ ucst6̆

ᵞ 5ᵝ̆ ucst6 0⌠ 31ӊ Ȃ 

 

ᵬ 
 If (cond) rd <= sat (rs1 << rs2/ucst6); 

Else  nop 

 

 

1 cycle 
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SASL.2 
 ᵝ  ᵬ   ᵝ  ᵬ 

SASL.2 16ᵝ ᵬ SASL.2 
 

ѿ    SASL.2 (.type) rd, rs1, rs2                                                                                                                       

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

SASL.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hws .A 101  00010 
rs1 2hws   
rs2 uint   
rd 2hws .A 101 00011 
rs1 2hws   
rs2 ucst6   
 

פ  

פ ᵬ rs1Ҭ 16ᵝ ץ ᵞ 16ᵝ

ᵝ̆ 0̆ ᵝ №≢ rd 16ᵝ ᵞ 16

ᵝҬ̆ ᵝ ᵝ rs2/ucst6‗ Ȃ ᵝᵝ rs2 ᵞ 4ᵝ̆

ғҹ ̆ῒᵩᵝ ̆ ᵝᵝ ҹ 15Ȃ ᵝᵝ ҹ

ucst6̆ ucst6 ᵞ 4ᵝ̆ ᵝᵝ 0⌠ 15ӊ Ȃ 

 

ᵬ 
 If (cond)  
  rd_hw2s <= sat (rs1_hw2s << rs2/ucst6); 
  rd_hw1s <= sat (rs1_hw1s << rs2/ucst6); 
  

Else  nop 

 

 

1 cycle 
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ASRR 

 ᵝ  ᵬ   ᵝ  ᵬ 
ASRR ễ ᵬ ASRR 

 

ѿ    ASRR (.type) rd, rs1, rs2                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

ASRR    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 101  00100 
rs1 sint   
rs2 uint   
rd sint .A 101 00101 
rs1 sint   
rs2 ucst6   
rd sllong .A 101 00110 
rs1 sllong   
rs2 uint   
rd sllong .A 101 00111 
rs1 sllong   
rs2 ucst6   
 
 

פ  

rs1Ҭ ễ ᵝ̆ ᵝ rdҬ̆

ᵝ ᵝ rs2/ucst6‗ Ȃ 

rs1 ҹ 64ᵝ ̆ ᵝᵝ rs2 ᵞ 6ᵝ̆

ғҹ ̆ῒᵩᵝ ̆ ᵝᵝ ҹ 63Ȃ ᵝᵝ ҹ

ucst6̆ucst6 0⌠ 63ӊ Ȃ 

rs1 ҹ 32ᵝ ̆ ᵝᵝ rs2 ᵞ 5ᵝ̆

ғҹ ̆ῒᵩᵝ ̆ ᵝᵝ ҹ 31Ȃ ᵝᵝ ҹ

ucst6̆ ᵞ 5ᵝ̆ ucst6 0⌠ 31ӊ Ȃ 

 

ᵬ 
 If (cond)  

 round = 1 << (rs2 -1); 
 rd = (rs1 + round) >> rs2; 
Else  nop 

 

 

1 cycle 
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ASRR.2 

 ᵝ  ᵬ   ᵝ  ᵬ 
ASRR.2 ễ 16ᵝ ᵬ ASRR.2 

 

ѿ    ASRR.2 (.type) rd, rs1, rs2                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

ASRR.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd hw2s .A 101  01000 
rs1 hw2s   
rs2 uint   
rd hw2s .A 101 01001 
rs1 hw2s   
rs2 ucst6   
 

פ  

rs1 Ҭ ңҩ 16 ᵝ ễ ᵝ̆ ᵝ

rdҬ̆ ᵝ ᵝ rs2/ucst6‗ Ȃ ᵝᵝ rs2 ᵞ 4

ᵝ̆ғҹ ̆ῒᵩᵝ ̆ ᵝᵝ ҹ 15Ȃ ᵝᵝ ҹ

ucst6̆ ucst6 ᵞ 4ᵝ̆ ᵝᵝ 0⌠ 15ӊ Ȃ 

 

ᵬ 
 If (cond)  

 round = 1 << (rs2 -1); 
 rd_hw2s = (rs1_hw2s + round) >> rs2; 
 rd_hw1s = (rs1_hw1s + round) >> rs2; 
Else  nop 

 

 

1 cycle 
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XASL 

 ᵝ  ᵬ   ᵝ  ᵬ 
XASL 64ᵝ ᵬ XASL 

 

ѿ    XASL (.type) rd, rs1, rs2                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

XASL    

ᵬ  ᵬ  ᾝ ᵬ  

rd sllong .A 101  01010 
rs1 sllong   
rs2 uint   
rd sllong .A 101 01011 
rs1 sllong   
rs2 ucst6   
 

פ  

פ ᵬ rs1Ҭ 64ᵝ ᵝ̆ 0̆ ᵝ

rd Ҭ̆ ᵝ Ȃ ᵝ ᵞ 6

ᵝ̆ғҹ ̆ῒᵩᵝ ̆ ᵝᵝ ҹ 63. 

 

ᵬ 
 If (cond) rd<=(rs1<<rs2/usct6); 

Else  nop 

 

 

1 cycle 
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XASR 

 ᵝ  ᵬ   ᵝ  ᵬ 
XASR 64ᵝ ᵬ XASR 

 

ѿ    XASR(.type) rd, rs1, rs2                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

XASL    

ᵬ  ᵬ  ᾝ ᵬ  

rd sllong .A 101  01100 
rs1 sllong   
rs2 uint   
rd sllong .A 101 01101 
rs1 sllong   
rs2 ucst6   
 

פ  

פ ᵬ rs1Ҭ 64ᵝ ᵝ̆ 0̆ ᵝ

rd Ҭ̆ ᵝ 0Ȃ ᵝ ᵞ 6 ᵝ̆ғҹ

̆ῒᵩᵝ ̆ ᵝᵝ ҹ 63. 

 

ᵬ 
 If (cond) rd<=(rs1>>rs2/usct6); 

Else  nop 

 

 

1 cycle 
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XASRR.2 
 ᵝ  ᵬ   ᵝ  ᵬ 

XASRR.2 ễ ңҩ 32 ᵝ

ᵬ 
XASRR.2 

 

ѿ    XASRR.2 (.type) rd, rs1, rs2                                                                                                                       

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

XASRR.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 101 01110 
rs1 sllong   
rs2 uint   
rd sint .A 101 01111 

rs1 sllong   

rs2 ucst6   
     
 

פ  

פ ᵬ rs1 32ᵝ ᵞ 32ᵝ №≢

ễ ᵝ̆ ᵝ rd ᵞ 32ᵝ 16ᵝ ᵞ 16ᵝҬ̆rd 32

ᵝ 0Ȃ ᵝ ᵝ rs2/ucst6 ‗ Ȃ ᵝᵝ rs2 ᵞ 5

ᵝ̆ғҹ ̆ῒᵩᵝ ̆ ᵝᵝ ҹ 31Ȃ ᵝᵝ ҹ

ucst5̆ ᵞ 5ᵝ̆ ucst6 0⌠ 31ӊ Ȃ 

 

ᵬ 
 If (cond) rd_smsb16 <= rs1_s2int + round >> rs2/ucst6; 

rd_slsb16 <= rs1_s1int + round >> rs2/ucst6; 
Else  nop 

 

 

1 cycle 
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ROL 

 ᵝ  ᵬ   ᵝ  ᵬ 
ROL ᵬ ROL 

 

ѿ    ROL (.type) rd, rs1, rs2                                                                                                                       

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

ROL    

ᵬ  ᵬ  ᾝ ᵬ  

rd uint .A 101  10000 
rs1 uint   
rs2 uint   
rd uint .A 101 10001 
rs1 uint   
rs2 ucst6   
rd ullong .A 101 10010 
rs1 ullong   
rs2 uint   
rd ullong .A 101 10011 
rs1 ullong   
rs2 ucst6   
 

פ  

פ ᵬ rs1Ҭ ᵝ̆ ᵝ rdҬȂ 

rs1Ҭ ᵬ 32ᵝ ↕̆ ԍ rd ᵞ 32ᵝҬ̆ ᵝ 0Ȃ 
 

ᵬ 
 If (cond) rd_uint = (rs1_uint<<rs2_sint)|(rs1_uint<<(32-rs2_sint)) 

Else  nop 

 

 

1 cycle 
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ROL.2 

 ᵝ  ᵬ   ᵝ  ᵬ 
ROL.2 ңҩ 16ᵝ ᵬ ROL.2 

 

ѿ    ROL.2 (.type) rd, rs1, rs2                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

ROL.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd uint .A 101  10100 
rs1 uint   
rs2 uint   
rd uint .A 101 10101 
rs1 uint   
rs2 ucst6   
 

פ  

פ ᵬ rs1ᵞ 32ᵝҬ ңҩ 16ᵝ ᵝ̆

ᵝ rdҬȂ 

ᵝᵝ rs2 ᵞ 4 ᵝ̆ғҹ ̆ῒᵩᵝ ̆ ᵝ

ᵝ ҹ 15Ȃ ᵝᵝ ҹ ucst6̆ ucst6 ᵞ 4ᵝ̆

ᵝᵝ 0⌠ 15ӊ Ȃ 

 

ᵬ 
 If (cond) rd_smsb16 <= rs1_hw2s + round >> rs2/ucst6; 

rd_slsb16 <= rs1_hw1s + round >> rs2/ucst6; 
Else  nop 

 

 

1 cycle 
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SLAC.L 

 ᵝ  ᵬ   ᵝ  ᵬ 
SLAC.L Ῥҍ ACC ⱴ

ᵬ 
SLAC.L 

 

ѿ    SLAC.L (.type) rd, rs1, rs2                                                                                                                       

     .type = .A 
 

 

  rd: ACC0/ACC1 

  rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 00000a PRI 

 
a: ACC select 

-- ñ0ò ACC0 G62  
-- ñ1ò ACC1 G63 
 

SLAC.L    

ᵬ  ᵬ  ᾝ ᵬ  

rs1 sint .A 101 10110 
rs2 uint   
rs1 sint .A 101 10111 
rs2 ucst6   
    
 

פ  

פ ᵬ rs1 ᵞ 2 ᵝҬ ᵞ 16 ᵝ ᵝ̆

0̆ ᵝ ᵝ rs2/ucst5 ‗ ̆ ᵝ ̆ҍ

ⱴ ACC0 ACC1Ҭ 32ᵝ ⱴ ֟ 32ᵝ ̆Ῥ

ԍ ⱴ ACCҬȂ ᵝᵝ rs2 ᵞ 4ᵝ̆ғҹ

̆ῒᵩᵝ ̆ ᵝᵝ ҹ 15Ȃ ᵝᵝ ҹ

ucst6̆ ᵞ 4ᵝ̆ ucst6 0⌠ 15ӊ Ȃ 

 

ᵬ 
 If (cond) ACC = sat[ACC + sat(rs1 << rs2/ucst6)]; 

Else  nop 

 

 

1 cycle 
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SLSU.L 

 ᵝ  ᵬ   ᵝ  ᵬ 
SLSU.L Ῥҍ ACC ⁞

ᵬ 
SLSU.L 

 

ѿ    SLSU.L (.type) rd, rs1, rs2                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 00000a PRI 

 
a: ACC select 
-- ñ0ò ACC0 G62 
-- ñ1ò ACC1 G63 
 

SLSU.L    

ᵬ  ᵬ  ᾝ ᵬ  

rs1 sint .A 101 11000 
rs2 uint   
rs1 sint .A 101 11001 
rs2 ucst6   
    

 

פ  

פ ᵬ rs1Ҭ ᵞ 16ᵝ ᵝ̆ 0̆

ᵝ ᵝ rs2/ucst6‗ ̆ ᵝ ̆ҍ ⱴ

ACC0 ACC1 Ҭ 32 ᵝ ⁞ ֟ 32 ᵝ ̆Ῥ

ԍ ⱴ ACCҬȂ ᵝᵝ rs2 ᵞ 4ᵝ ғ̆ҹ ̆

ῒᵩᵝ ̆ ᵝᵝ ҹ 15Ȃ ᵝᵝ ҹ ucst6̆

ucst6 0⌠ 15ӊ Ȃ 

 

ᵬ 
 If (cond) ACC <= sat[ACC - sat(rs1 << rs2/ucst6)]; 

Else  nop 

 

 

1 cycle 
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SAVSL 

 ᵝ  ᵬ   ᵝ  ᵬ 
SAVSL  SAVSL 

 

ѿ    SAVSL (.type) rd, rs1, rs2                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

SAVSL    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 101 11010 
rs1 sint   
rs2 sint   
rd ullong .A 101 11011 
rs1 ullong   
rs2 sint   
 
 

פ  

פ ᵬ rs1Ҭ ᵝ̆ ᵝ ᵝ

rs2‗ ̆ ԍ ᵝ ᵝ ҹ-32~31̆ ץ rs2 ᵞ

6ᵝ̆ 6ᵝҹ ᵝ̆ῒᵩᵝ Ȃ rs2 ᵞ 6ᵝ ԍ 0̆↕ rs1

Ҭ ᵝ̆ 0̆ ᵝ rd Ҭ̕

rs2 ᵞ 6ᵝҹ ̆↕ rs1Ҭ ᵝ̆ ᵝ ᵝ ҹ rs2ᵞ 6

ᵝ ṿȂ 

 

ᵬ 
 If (cond)  

 If(rs2[5:0] > 0 ) rd = sat (rs1 << rs2); 
 else rd = rs1 >> (-rs2[5:0])  
Else  nop 

 

 

1 cycle 
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SAVSR 

 ᵝ  ᵬ   ᵝ  ᵬ 
SAVSR  SAVSR 

 

ѿ    SAVSR (.type) rd, rs1, rs2                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

SAVSR    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 101 11100 
rs1 sint   
rs2 sint   
rd ullong .A 101 11101 
rs1 ullong   
rs2 sint   
 
 

פ  

פ ᵬ rs1Ҭ ᵝ̆ ᵝ ᵝ

rs2‗ ̆ ԍ ᵝ ᵝ ҹ-32~31̆ ץ rs2 ᵞ

6ᵝ̆ 6ᵝҹ ᵝ̆ῒᵩᵝ Ȃ rs2 ᵞ 6ᵝҹ ̆↕ rs1

Ҭ ᵝ̆ 0̆ ᵝ ᵝ ҹ rs2ᵞ 6ᵝ ̕ rs2

ᵞ 6ᵝ ԍ 0̆↕ rs1Ҭ ᵝ̆ ᵝ ᵝ ҹ rs2ᵞ 6ᵝ

ṿ̆ ᵝ rdҬȂ 

 

ᵬ 
 If (cond)  

 If(rs2[5:0] < 0 ) rd = sat (rs1 << (-rs2[5:0])); 
 else rd = rs1 >> rs2[5:0] ;  
Else  nop 

 

 

1 cycle 
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SHLADD 

 ᵝ  ᵬ   ᵝ  ᵬ 
SHLADD ⱴ  SHLADD 

 

ѿ    SHLADD (.type) rd, rs1, rs2                                                                                                                        

     .type = .A 
 

 

  rd, rs: G0~G63,  

 

פ  

 
    AL.D1 
31  30  29    27  26        22  21            16  15           10  9          4  3      0 

00 Op Op_1 rs2/const6 rs1 rd PRI 

 

SAVSR    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .A 101 11110 
rs1 sint   
rs2 ucst6   
rd ullong .A 101 11111 
rs1 ullong   
rs2 ucst6   
 
 

פ  

 rs1 ̆Ῥᵬⱴ  

ᵬ 
 If (cond)  

 rd = ̂rs<<i6u + rs̃ 

Else  nop 

 

 

1 cycle 



Magnolia Processor Instruction Set Reference 

93 
 

 

8 ӝ  ת

פ  

 ̧ MUL.S/.U 
 ̧ MUL.S/.US/.U.H 
 ̧ MUL.S/.US/.U.L 
 ̧ MUL.S/.US/.U/.SU.HL 
 ̧ MUL.S/.U.HI 
 ̧ MUL.S/.U.LI 
 ̧ MUL.S/.US/.U.2 
 ̧ MULR.HI 
 ̧ MULR.LI 
 ̧ MULR.L 
 ̧ MULR.2 
 ̧ SMULL.H 
 ̧ SMULL.L 
 ̧ SMULL.HL 
 ̧ SMULL.2 
 ̧ CPMUL32 
 ̧ CPMUL64 
 ̧ MAC.L 
 ̧ MAC.H 
 ̧ SMACL.L 
 ̧ SMACL.H 
 ̧ MSU.L 
 ̧ MSU.H 
 ̧ SMSUL.L 
 ̧ SMSUL.H 
 ̧ DTP.S/.SU.2 
 ̧ DTPN.S/.SU.2 
 ̧ DTPR.S/.SU.2 
 ̧ DTPNR.S/.SU.2 
 ̧ BTFDTP.2 
 ̧ BTFDTPR.2 
 ̧ DTP.S/.U/.SU.4 
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MUL.S/.U 

ӗ   ᵬ  ӗ   ᵬ 

MUL.S/.U / ӗ ̂32bit x 32bit̃ MUL.S/.U 
 

ѿ    MUL.S (.type) rd, rs1, rs2 

     MUL.U (.type) rd, rs1, rs2 
     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

MUL.S    

ᵬ  ᵬ  ᾝ ᵬ  

rd sllong .M 
.M 

001  00000 
rs1 sint   
rs2 sint   
rd sllong .M 

.M 
001  00001 

rs1 sint   
rs2 scst6   
rd s2llong .M 

.M 
001  00010 

rs1 sllong   
rs2 sllong   
rd s2llong .M 

.M 
001  00011 

rs1 sllong   
rs2 scst6   
 

MUL.U    

ᵬ  ᵬ  ᾝ ᵬ  

rd ullong .M 
.M 

001  00100 
rs1 uint   
rs2 uint   
rd sllong .M 

.M 
001  00101 

rs1 uint   
rs2 scst6   
rd u2llong .M 

.M 
001  00110 

rs1 ullong   
rs2 ullong   
rd s2llong .M 

.M 
001  00111 

rs1 ullong   
rs2 scst6   
 
 

פ  

rs1 ҍ rs2 Ҭ ̂ ̃ 32 ᵝ ӗ̆

⌠ 64ᵝ ԍ rdҬȂ ᵬ rs2ҹ 6bit ̆ ѿ

ҹ Ȃ 
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rs1 ҍ rs2 Ҭ 64 ᵝ ӗ̆

64ᵝ ԍ rd+1Ҭ̆ᵞ 64ᵝ rdҬȂ 

 
 

ᵬ 

If (cond) rd <= rs1_ints/u x rs2_ints/u/scst6; 
else  nop 

 

 

2 cycles 
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MUL.S/.US/.U.H 

ӗ   ᵬ  ӗ   ᵬ 

MUL.S/.US/.U.H  MUL.S/.US/.U.H 

 / ӗ ̂16msb x 16msb̃  

 

ѿ    MUL.S.H (.type) rd, rs1, rs2 

     MUL.US.H (.type) rd, rs1, rs2 
     MUL.U.H (.type) rd, rs1, rs2 
     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 

פ  

    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

MUL.S.H    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .M 
.M 

001  01000 
rs1 smsb16   
rs2 smsb16   
rd sint .M 

.M 
001  01001 

rs1 smsb16   

rs2 scst6   

MUL.US.H    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .M 
.M 

001  01010 
rs1 umsb16   
rs2 smsb16   
rd sint .M 

.M 
001  01011 

rs1 umsb16   
rs2 scst6   

MUL.U.H    

ᵬ  ᵬ  ᾝ ᵬ  

rd uint .M 
.M 

001  01100 
rs1 umsb16   
rs2 umsb16   

 
 

פ  

rs1 ҍ rs2 Ҭ 16 ᵝ ̂ ̃ ӗ̆ ⌠

32ᵝ ԍ rdҬȂ ᵬ rs2ҹ 6bit ̆ ѿ

ҹ Ȃ 

ᵬ 
If (cond) rd_ints/u <= rs1_msb16s/u x rs2_msb16s/u; 
else  nop 
 

 

2 cycles 
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MUL.S/.US/.U.L 

ӗ   ᵬ  ӗ   ᵬ 

MUL.S/.US/.U.L  MUL.S/.US/.U.L 
 / ӗ ̂16lsb x 16lsb̃  

 

ѿ    MUL.S.L (.type) rd, rs1, rs2   /* (D) */ 

     MUL.US.L (.type) rd, rs1, rs2  /* (D) */ 
     MUL.U.L (.type) rd, rs1, rs2   /* (D) */ 
     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 

פ  

    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

MUL.S.L    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .M 
.M 

001  01101 
rs1 slsb16   
rs2 slsb16   
rd sint .M 

.M 
001  01110 

rs1 slsb16   
rs2 scst6   

MUL.US.L    

ᵬ  ᵬ  ᾝ ᵬ  

rd uint .M 
.M 

001  01111 
rs1 ulsb16   
rs2 slsb16   
rd uint .M 

.M 
001  10000 

rs1 ulsb16   
rs2 scst6   

MUL.U.L    

ᵬ  ᵬ  ᾝ ᵬ  

rd uint .M 
.M 

001  10001 
rs1 ulsb16   
rs2 ulsb16   
 

פ  

rs1 ҍ rs2 Ҭ ᵞ 16 ᵝ ̂ ̃ ӗ̆ ⌠

32ᵝ ԍ rdҬȂ ᵬ rs2ҹ 6bit ̆ ѿ

ҹ Ȃ 

ᵬ 

If (cond) rd_ints/u <= rs1_lsb16s/u x rs2_lsb16s/u; 
else  nop 

  

 

2 cycles 



Magnolia Processor Instruction Set Reference 

98 
 

MUL.S/.U/.SU/.US.HL 

ӗ   ᵬ  ӗ   ᵬ 

MUL.S/.U/.SU/.US.HL  MUL.S/.U/.SU/.US.HL 
 / ӗ ̂16msb x 16lsb̃  

 

ѿ    MUL.S.HL (.type) rd, rs1, rs2 

     MUL.US.HL (.type) rd, rs1, rs2 
     MUL.U.HL (.type) rd, rs1, rs2 
     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 

פ  

    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

MUL.S.HL    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .M 
.M 

001  10010 
rs1 smsb16   
rs2 slsb16   

    

MUL.U.HL    

ᵬ  ᵬ  ᾝ ᵬ  

rd uint .M 
.M 

001  10011 
rs1 umsb16   
rs2 ulsb16   
     

MUL.SU.HL    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .M 
.M 

001  10100 
rs1 smsb16   
rs2 ulsb16   
     

MUL.US.HL    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .M 
.M 

011  10101 
 

rs1 umsb16   
rs2 slsb16   
 

פ  

rs1 16ᵝ ̂ ̃ ҍ rs2Ҭ ᵞ 16ᵝ

̂ ̃ ӗ̆ ⌠ 32ᵝ ԍ rdҬȂ ᵬ rs2

ҹ 6bit ̆ ѿ ҹ Ȃ 

ᵬ 

If (cond) rd_ints/u <= rs1_msb16s/u x rs2_lsb16s/u; 
else  nop 

 

2 cycles 
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MUL.S/.U.HI 
ӗ   ᵬ  ӗ   ᵬ 

MUL.S/.U.HI / ӗ ̂16msb x 32bit̃ MUL.S/.U.HI 
 

ѿ    MUL.S.HI (.type) rd, rs1, rs2 

     MUL.U.HI (.type) rd, rs1, rs2 
     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 

 

פ  

 

    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

MUL.S.HI    

ᵬ  ᵬ  ᾝ ᵬ  

rd sllong .M 
.M 

001 10110 

rs1 smsb16 

rs2 sint   
     

MUL.U.HI     

ᵬ  ᵬ  ᾝ ᵬ  

rd ullong .M 
.M 

001 10111 

rs1 umsb16   

rs2 uint   
 

פ  

rs1 16ᵝ ( ) ҍ rs2Ҭ 32ᵝ (

) ӗ̆ ԍ rdҬȂ 
 

ᵬ 

If (cond) rd <= rs1_msb16s/u x rs2_ints/u; 
else  nop 

 

 

2 cycles 
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MUL.S/.U.LI 

ӗ   ᵬ  ӗ   ᵬ 

MUL.S/.U.LI / ӗ ̂16lsb x 32bit̃ MUL.S/.U.LI 
 

ѿ    MUL.S.LI (.type) rd, rs1, rs2 

     MUL.U.LI (.type) rd, rs1, rs2 
     .type = .M 
 

 

  rd, rs: G0~G63, all Data Registers 
 

 

פ  

 

    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

MUL.S.LI    

ᵬ  ᵬ  ᾝ ᵬ  

rd sllong .M 
.M 

001  11000 

rs1 slsb16 

rs2 sint   
     

MUL.U.LI     

ᵬ  ᵬ  ᾝ ᵬ  

rd ullong .M 
.M 

001  11001 

rs1 ulsb16   

rs2 uint   
 
 

פ  

rs1 ᵞ 16ᵝ ( ) ҍ rs2Ҭ 32ᵝ (

) ӗ̆ ԍ rdҬȂ 
 

ᵬ 

If (cond) rd <= rs1_lsb16s/u x rs2_ints/u; 
else  nop 

 

 

2 cycles 
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MUL.S/.US/.U.2 

ӗ   ᵬ  ӗ   ᵬ 

MUL.S/.US/.U.2  MUL.S/.US/.U.2 
 / ӗ ̂Packed 16bit̃  

 

ѿ    MUL.S.2 (.type) rd, rs1, rs2 

     MUL.US.2 (.type) rd, rs1, rs2 
     MUL.U.2 (.type) rd, rs1, rs2 
     .type = .M 
 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 

    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

MUL.S.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd sllong .M 
.M 

001  11010 
rs1 2hws   
rs2 2hws   
rd sllong .M 

.M 
001  11011 

rs1 2hws   

rs2 scst6   
     

MUL.US.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd ullong .M 
.M 

001  11110 
rs1 2hwu   
rs2 2hws   
rd ullong .M 

.M 
001  11111 

rs1 2hwu   
rs2 scst6   

     

MUL.U.2     

ᵬ  ᵬ  ᾝ ᵬ  

rd ullong .M 
.M 

010  00010 
rs1 2hwu   
rs2 2hwu   

 

פ  

rs1Ҭ ᵞ 16ᵝ ( ) ҍ rs2Ҭ ᵞ 16ᵝ

( ) ӗ̆ ԍ rd ᵞ 32ᵝҬ̕ rs1Ҭ

16 ᵝ ( ) ҍ rs2 Ҭ 16 ᵝ ( ) ӗ̆

ԍ rd 32ᵝҬȂ 
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ᵬ 

If (cond)  
{ rd <= rs2_hw2s * rs1_hw2s 
 rd+1 <= rs2_hw1s * rs1_hw1s 
} 
else nop 

 

 

2 cycles 
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MULR.HI 

ӗ   ᵬ  ӗ   ᵬ 

MULR.HI 15 ᵝ ễ ӗ

̂16msb x 32bit̃ 

MULR.HI 

 

ѿ    MULR.HI (.type) rd, rs1, rs2 

     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 

 

פ  

 
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

MULR.HI    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .M 
 

010 00101 

rs1 smsb16 

rs2 sint   
 

פ  

פ ᵬ rs1 16ᵝ ҍ rs2Ҭ 32ᵝ

ӗ̆ ễ 15ᵝ ӊ ԍ rdҬȂ 
 

ᵬ 

If (cond) rd <= (rs1_msb16s x rs2_ints + 0x4000) >> 15; 
else  nop 

  

 

2 cycles 
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MULR.LI 

ӗ   ᵬ  ӗ   ᵬ 

MULR.LI 15 ᵝ ễ ӗ

̂16lsb x 32bit̃ 

MULR.LI 

 

ѿ    MULR.LI (.type) rd, rs1, rs2  

     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 

 

פ  

 
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

MULR.LI    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .M 
 

010 00110 

rs1 slsb16 

rs2 sint   

 

פ  

rs1 ᵞ 16ᵝ ҍ rs2Ҭ 32ᵝ ӗ̆

ễ 15ᵝ ӊ ԍ rdҬȂ 
 

ᵬ 

If (cond) rd <= (rs1_lsb16s x rs2_ints + 0x4000) >> 15; 
else  nop 

  

 

2 cycles 
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MULR.L 

ӗ   ᵬ  ӗ   ᵬ 

MULR.L 15ᵝ ễ ӗ ̂16lsb x 16lsb  ̃ MULR.L 
 

ѿ    MULR.L (.type) rd, rs1, rs2 

     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 

    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

MULR.L    

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hws .M 
.M 

010  00111 
rs1 2hws   
rs2 2hws   

 

פ  

rs2Ҭ ᵞ 16ᵝ ҍ rs1Ҭ ᵞ 16ᵝ ӗ̆

ễ 15ᵝ ᵝӊ ԍ rd ᵞ 16ᵝҬȂ 
 

ᵬ 

If (cond) rd_hw1s <= (rs2_hw1s * rs1_hw1s + round) >> 15; 
else  nop 

 

 

2 cycles 
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MULR.2 

ӗ   ᵬ  ӗ   ᵬ 

MULR.2 15ᵝ ễ ӗ ̂Packed 16bit  ̃ MULR.2 
 

ѿ    MULR.2 (.type) rd, rs1, rs2 

     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

MULR.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd 2hws .M 
 

010  01000 
rs1 2hws   
rs2 2hws   

 

פ  

rs2Ҭ ᵞ 16ᵝ ҍ rs1Ҭ ᵞ 16ᵝ ӗ̆

ễ 15ᵝ ᵝӊ ԍ rd ᵞ 16ᵝҬ̕ rs2Ҭ

16ᵝ ҍ rs1Ҭ 16ᵝ ӗ̆ ễ

15ᵝ ᵝӊ ԍ rd 16ᵝҬȂ 
 

ᵬ 

If (cond)  
{ rd_hw2s <= (rs2_hw2s * rs1_hw2s + round) >> 15; 
 rd_hw1s <= (rs2_hw1s * rs1_hw1s + round ) >> 15 
} 
else nop 

 

 

2 cycles 
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SMULL.H 

ӗ   ᵬ  ӗ   ᵬ 

SMULL.H ӗ ̂16msb x 16msb  ̃ SMULL.H 
 

ѿ    SMULL.H (.type) rd, rs1, rs2 

     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

SMULL.H    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .M 
 

010  01001 
rs1 smsb16   
rs2 smsb16   
rd sint .M 

 
010  01010 

rs1 smsb16   
rs2 scst6   

 

פ  

rs2Ҭ 16ᵝ ҍ rs1Ҭ 16ᵝ ӗ̆

ѿᵝ ԍ rdҬȂ 
 

ᵬ 

If (cond) rd <= sat[(rs1_msb16s * rs2_msb16s) <<1] 
else  nop 

 

 

2 cycles 
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SMULL.L 

ӗ   ᵬ  ӗ   ᵬ 

SMULL.L ӗ ̂16lsb x 16lsb̃ SMULL.L 
 

ѿ    SMULL.L (.type) rd, rs1, rs2 

     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

SMULL.L    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .M 
 

010  01011 
rs1 slsb16   
rs2 slsb16   
rd sint .M 

 
010  01100 

rs1 slsb16   
rs2 scst6   

 

פ  

rs2Ҭ ᵞ 16ᵝ ҍ rs1Ҭ ᵞ 16ᵝ ӗ̆

ѿᵝ ԍ rdҬȂ 
 

ᵬ 

If (cond) rd <= sat[(rs1_lsb16s * rs2_lsb16s) <<1] 
else  nop 

 

 

2 cycles 
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SMULL.HL 

ӗ   ᵬ  ӗ   ᵬ 

SMULL.HL ӗ ̂16msb x 16lsb̃ SMULL.HL 
 

ѿ    SMULL.HL (.type) rd, rs1, rs2 

     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

SMULL.HL    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .M 
 

010  01101 
rs1 smsb16   
rs2 slsb16   
 

פ  

rs1Ҭ 16ᵝ ҍ rs2Ҭ ᵞ 16ᵝ ӗ̆

ѿᵝ ԍ rdҬȂ 
 

ᵬ 

If (cond) rd <= sat[(rs1_msb16s * rs2_lsb16s) <<1] 
else  nop 

 

 

2 cycles 
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SMULL.2 

ӗ   ᵬ  ӗ   ᵬ 

SMULL.2 ӗ ̂Packed 16bit̃ SMULL.2 

 

ѿ   SMULL.2 (.type) rd, rs1, rs2  /* (D) */ 

     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 

    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

SMULL.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd sllong .M 
 

010  01110 
rs1 2hws   
rs2 2hws   
 
 

פ  

rs2Ҭ ᵞ 16ᵝ ҍ rs1Ҭ ᵞ 16ᵝ ӗ̆

ѿᵝ ԍ rd ᵞ 32 ᵝҬȂ rs2 Ҭ

16ᵝ ҍ rs1Ҭ 16ᵝ ӗ̆ ѿᵝ

ԍ rd 32ᵝҬȂ 
 

ᵬ 

If (cond)   
{  
rd+1 <= sat[(rs1_hw2s * rs2_hw2s) <<1]; 
rd <= sat[(rs1_hw1s * rs2_hw1s) <<1] 
} 
else nop 

 

 

2 cycles 
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CPMUL32 

ӗ   ᵬ  ӗ   ᵬ 

CPMUL32 ӗ  CPMUL32 

 

ѿ   CPMUL32 (.type) rd, rs1, rs2  /* (D) */ 

     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 

    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

CPMUL32    

ᵬ  ᵬ  ᾝ ᵬ  

rd sllong .M 
 

010  11001 
rs1 2hws   
rs2 2hws   
 

פ  

rs2ҍ rs1Ҭ ӗ̆ ԍ fdҬȂ 

  

ᵬ 
if (cond) rd <=rs1*rs2; 

Else  nop 
 

 

2 cycles 
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CPMUL64 

ӗ   ᵬ  ӗ   ᵬ 

CPMUL64 ӗ  CPMUL64 

 

ѿ   CPMUL64 (.type) rd, rs1, rs2  /* (D) */ 

     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 

    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

CPMUL64    

ᵬ  ᵬ  ᾝ ᵬ  

rd sllong .M 
 

010  11010 
rs1 2hws   
rs2 2hws   
 

פ  

rs2ҍ rs1Ҭ ӗ̆ ԍ fdҬȂ 

  

ᵬ 
if (cond) rd <=rs1*rs2; 

Else  nop 
 

 

2 cycles 
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MAC.L 

ӗ   ᵬ  ӗ   ᵬ 

MAC.L ӗⱴ ̂16lsb x 16lsb̃ MAC.L 
 

ѿ    MAC.L (.type) ACC0, rs1, rs2 

     MAC.L (.type) ACC1, rs1, rs2 
     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 00000a PRI 

 
a: ACC select 
-- ñ0ò ACC0 
-- ñ1ò ACC1 
 
 

MAC.L    

ᵬ  ᵬ  ᾝ ᵬ  

rs1 slsb16 .M 
 

010 01111 
rs2 slsb16   
    
rs1 slsb16 .M 

 
010 10000 

rs2 scst6   
 

פ  

rs2Ҭ ᵞ 16ᵝ ҍ rs1Ҭ ᵞ 16ᵝ ӗ̆

ҍ ⱴ ACC0 ACC1Ҭ 32ᵝ ⱴ ֟ 32ᵝ

ԍ ⱴ ACCҬȂ 
 

ᵬ 

If (cond) ACC <= ACC + rs1_lsb16s * rs2_lsb16s 
else  nop 

 

 

2 cycles 
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MAC.H 

ӗ   ᵬ  ӗ   ᵬ 

MAC.H ӗⱴ ̂16msb x 16msb̃ MAC.H 
 

ѿ    MAC.H (.type) ACC0, rs1, rs2 

     MAC.H (.type) ACC1, rs1, rs2 
     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 00000a PRI 

 
a: ACC select 
-- ñ0ò ACC0 
-- ñ1ò ACC1 
 
 

MAC.H    

ᵬ  ᵬ  ᾝ ᵬ  

rs1 smsb .M 
 

010  10001 
rs2 smsb   
 

פ  

פ ᵬ rs2 Ҭ 16 ᵝ ҍ rs1 Ҭ

16 ᵝ ӗ̆ ҍ ⱴ ACC0 ACC1 Ҭ 32 ᵝ

ⱴ ֟ 32ᵝ ԍ ⱴ ACCҬȂ 
 

ᵬ 

If (cond) ACC<= ACC + rs1_msb16s * rs2_msb16s 
else  nop 

 

 

2 cycles 
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SMACL.L 

ӗ   ᵬ  ӗ   ᵬ 

SMACL.L ӗⱴ ̂16lsb x 

16lsb̃ 

SMACL.L 

 

ѿ    SMACL.L (.type) ACC0, rs1, rs2 

SMACL.L (.type) ACC1, rs1, rs2 

     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

  
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 00000a PRI 

 
a: ACC select 

-- ñ0ò ACC0 
-- ñ1ò ACC1 
 
 

SMACL.L    

ᵬ  ᵬ  ᾝ ᵬ  

rs1 slsb .M 
 

010 10010 
rs2 slsb   
 

פ  

פ ᵬ rs2 Ҭ ᵞ 16 ᵝ ҍ rs1 Ҭ ᵞ

16 ᵝ ӗ̆ ѿᵝ Ạ ̆ҍ ⱴ ACC0

ACC1 Ҭ 32 ᵝ ⱴ ֟ 32 ᵝ ̆ ԍ ⱴ

ACCҬȂ 
 

ᵬ 

If (cond) ACC <=sat{ACC + sat [(rs1_lsb16s * rs2_lsb16s) <<1]} 
else  nop 

 

 

2 cycles 
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SMACL.H 

ӗ   ᵬ  ӗ   ᵬ 

SMACL.H ӗⱴ ̂16msb x 

16msb̃ 

SMACL.H 

 

ѿ    SMACL.H (.type) ACC0, rs1, rs2 

     SMACL.H (.type) ACC1, rs1, rs2 
     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 00000a PRI 

 
a: ACC select 
-- ñ0ò ACC0 
-- ñ1ò ACC1 
 
 

SMACL.H    

ᵬ  ᵬ  ᾝ ᵬ  

rs1 smsb .M 
 

010 10011 
rs2 smsb   

 

פ  

פ ᵬ rs2 Ҭ 16 ᵝ ҍ rs1 Ҭ

16 ᵝ ӗ̆ ѿᵝ Ạ ̆ҍ ⱴ ACC0

ACC1 Ҭ 32 ᵝ ⱴ ֟ 32 ᵝ ̆ ԍ ⱴ

ACCҬȂ 
 

ᵬ 

If (cond) ACC <= sat{ACC+ sat [(rs1_msb16s * rs2_msb16s) <<1]} 
else  nop 

 

 

2 cycles 
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MSU.L 

ӗ   ᵬ  ӗ   ᵬ 

MSU.L ӗ⁞ ̂16lsb x 16lsb̃ MSU.L 
 

ѿ    MSU.L (.type) ACC0, rs1, rs2 

     MSU.L (.type) ACC1, rs1, rs2 
     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 00000a PRI 

 
a: ACC select 
-- ñ0ò ACC0 
-- ñ1ò ACC1 
 
 

MSU.L    

ᵬ  ᵬ  ᾝ ᵬ  

rs1 slsb .M 
 

010  10100 
rs2 slsb   
     
rs1 slsb .M 

 
010 10101 

rs2 scst6   
 

פ  

פ ᵬ rs2 Ҭ ᵞ 16 ᵝ ҍ rs1 Ҭ ᵞ

16ᵝ ӗ̆ ҍ ⱴ ACCҬ 32ᵝ ⁞ ֟ 32

ᵝ ̆ ԍ ⱴ ACCҬȂ 
 

ᵬ 

If (cond) ACC<= ACC- rs1_lsb16s * rs2_lsb16s 
else  nop 

 

 

2 cycles 
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MSU.H 

ӗ   ᵬ  ӗ   ᵬ 

MSU.H ӗ⁞ ̂16msb x 16msb̃ MSU.H 
 

ѿ    MSU.H (.type) ACC0, rd, rs1, rs2 

     MSU.H (.type) ACC1, rd, rs1, rs2 

     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 00000a PRI 

 
a: ACC select 
-- ñ0ò ACC0 
-- ñ1ò ACC1 
 

MSU.H    

ᵬ  ᵬ  ᾝ ᵬ  

rs1 smsb .M 
 

010  10110 
rs2 smsb   

 

פ  

פ ᵬ rs2 Ҭ 16 ᵝ ҍ rs1 Ҭ

16ᵝ ӗ̆ ҍ ⱴ ACCҬ 32ᵝ ⁞ ֟ 32

ᵝ ̆ ԍ ⱴ ACCҬȂ 
 

ᵬ 

If (cond) rd <= rd - rs1_msb16s * rs2_msb16s 
else  nop 

 

 

2 cycles 
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SMSUL.L 

ӗ   ᵬ  ӗ   ᵬ 

SMSUL.L ӗ⁞ ̂16lsb x 

16lsb̃ 

SMSUL.L 

 

ѿ    SMSUL.L (.type) ACC0, rs1, rs2 

SMSUL.L (.type) ACC1, rs1, rs2 

     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 00000a PRI 

 
a: ACC select 
-- ñ0ò ACC0 
-- ñ1ò ACC1 
 
 

SMSUL.L    

ᵬ  ᵬ  ᾝ ᵬ  

rs1  slsb .M 
 

010 10111 
rs2 slsb   
    
 

פ  

פ ᵬ rs2 Ҭ ᵞ 16 ᵝ ҍ rs1 Ҭ ᵞ

16 ᵝ ӗ̆ ѿᵝ Ạ ̆ҍ ⱴ ACC0

ACC1Ҭ 32ᵝ ⁞ ֟ 32ᵝ ̆ ԍ ⱴ ACC

ҬȂ 
 

ᵬ 

If (cond) ACC <= sat{ACC ï sat[(rs1_lsb16s * rs2_lsb16s) <<1]} 
else  nop 

 

 

2 cycles 
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SMSUL.H 

ӗ   ᵬ  ӗ   ᵬ 

SMSUL.H ӗ⁞ ̂16msb x 

16msb̃ 

SMSUL.H 

 

ѿ    SMSUL.H (.type) ACC0, rs1, rs2 

     SMSUL.H (.type) ACC1, rs1, rs2 

     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 00000a PRI 

 
a: ACC select 
-- ñ0ò ACC0 
-- ñ1ò ACC1 
 
 

SMSUL.H    

ᵬ  ᵬ  ᾝ ᵬ  

rs1 smsb .M 
 

010 11000 
rs2 smsb   
    
 

פ  

פ ᵬ rs2 Ҭ 16 ᵝ ҍ rs1 Ҭ

16 ᵝ ӗ̆ ѿᵝ Ạ ̆ҍ ⱴ ACC Ҭ

32ᵝ ⁞ ֟ 32ᵝ ̆ ԍ ⱴ ACCҬȂ 
 

ᵬ 

If (cond) ACC <= sat{ACC ï sat[(rs1_msb16s * rs2_msb16s) <<1]} 
else  nop 

 

 

2 cycles 
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DTP.S/.SU.2 

ӗ   ᵬ  ӗ   ᵬ 

DTP.S/.SU.2 / ̂Packed 16bit̃ DTP.S/.SU.2 
 

ѿ    DTP.S.2 (.type) rd, rs1, rs2 

     DTP.SU.2 (.type) rd, rs1, rs2 
     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

DTP.S.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .M 
.M 

011  00000 
rs1 2hws   
rs2 2hws   
     

DTP.SU.2     

rd sint .M 
.M 

011 00001 

rs1 2hws   

rs2 2hwu   
 

פ  

פ ᵬ rs2 Ҭ 16 ᵝ ҍ rs1 Ҭ

16ᵝ ӗ̆ᵞ 16ᵝ ҍᵞ 16ᵝ ӗ̆ ⱴ

ԍ rdҬȂ 
 

rs1_smsb16 rs1_slsb16 

rs2_smsb16 rs2_slsb16 

 

rd = rs1_smsb16 x rs2_smsb16 + rs1_slsb16 x rs2_slsb16 

 

ᵬ 

If (cond) rd = rs1_smsb16 x rs2_smsb16 + rs1_slsb16 x rs2_slsb16 
else  nop 

 

 

2 cycles 
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DTPN.S/.SU.2 

ӗ   ᵬ  ӗ   ᵬ 

DTPN.S/.SU.2 / ̂⁞ ̆

Packed 16bit̃ 

DTPN.S/.SU.2 

 

ѿ    DTPN.S.2 (.type) rd, rs1, rs2 

     DTPN.SU.2 (.type) rd, rs1, rs2 
     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

DTPN.S.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .M 
.M 

011  00010 
rs1 2hws   
rs2 2hws   
     

DTPN.SU.2     

rd sint .M 
.M 

011  00011 

rs1 2hws   

rs2 2hwu   

 

פ  

פ ᵬ rs2 Ҭ 16 ᵝ ҍ rs1 Ҭ

16ᵝ ӗ̆ᵞ 16ᵝ ҍᵞ 16ᵝ ӗ̆ ⁞

ԍ rdҬȂ 
 

rs1_smsb16 rs1_slsb16 

rs2_smsb16 rs2_slsb16 

 

rd = rs1_smsb16 x rs2_smsb16 - rs1_slsb16 x rs2_slsb16 

 

ᵬ 

If (cond) rd = rs1_smsb16 x rs2_smsb16 - rs1_slsb16 x rs2_slsb16 
else  nop 

 

 

2 cycles 
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DTPR.S/.SU.2 

ӗ   ᵬ  ӗ   ᵬ 

DTPR.S/.SU.2 ễ /

̂Packed 16bit̃ 

DTPR.S/.SU.2 

 

ѿ    DTPR.S.2 (.type) rd, rs1, rs2 

     DTPR.SU.2 (.type) rd, rs1, rs2 
     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 
 

DTPR.S.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .M 
.M 

011  00100 
rs1 2hws   
rs2 2hws   
     

DTPR.SU.2     

rd sint .M 
.M 

011  00101 

rs1 2hws   

rs2 2hwu   
 

פ  

פ ᵬ rs2 Ҭ 16 ᵝ ҍ rs1 Ҭ

16ᵝ ӗ̆ᵞ 16ᵝ ҍᵞ 16ᵝ ӗ̆ ⱴ

ễ 16ᵝ ̆ ԍ rdҬȂ 
 

rs1_smsb16 rs1_slsb16 

rs2_smsb16 rs2_slsb16 

 

rd_sint = (rs1_smsb x rs2_smsb + rs1_slsb x rs2_slsb + 0x8000) >>16 

 

ᵬ 

If (cond) rd_sint = (rs1_smsb x rs2_smsb + rs1_slsb x rs2_slsb + 0x8000) >>16 
else  nop 

 

 

2 cycles 
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DTPNR.S/.SU.2 

ӗ   ᵬ  ӗ   ᵬ 

DTPNR.S/.SU.2 ễ /

̂⁞ ̆Packed 16bit̃ 

DTPNR.S/.SU.2 

 

ѿ    DTPNR.S.2 (.type) rd, rs1, rs2 

     DTPNR.SU.2 (.type) rd, rs1, rs2 
     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

DTPNR.S.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .M 
.M 

011  00110 
rs1 2hws   
rs2 2hws   
     

DTPNR.SU.2     

rd sint .M 
.M 

011  00111 

rs1 2hws   

rs2 2hwu   
     

 

פ  

פ ᵬ rs2 Ҭ 16 ᵝ ҍ rs1 Ҭ

16ᵝ ӗ̆ᵞ 16ᵝ ҍᵞ 16ᵝ ӗ̆ ⁞

ễ 16ᵝ ̆ ԍ rdҬȂ 
 

rs1_smsb16 rs1_slsb16 

rs2_smsb16 rs2_slsb16 

 

rd_sint = (rs1_smsb x rs2_smsb - rs1_slsb x rs2_slsb + 0x8000) >>16 

 

ᵬ 

If (cond) rd_sint = (rs1_smsb x rs2_smsb + rs1_slsb x rs2_slsb - 0x8000) >>16 
else  nop 

 

 

2 cycles 
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BTFDTP.2 

ӗ   ᵬ  ӗ   ᵬ 

BTFDTP.2 ̂Packed 16bit̃ BTFDTP.2 
 

ѿ    BTFDTP.2 (.type) rd, rs1, rs2 

     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

BTFDTP.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd sllong .M 
.M 

011  01011 
rs1 2hws   
rs2 2hws   
 

פ  

פ ᵬ rs2 Ҭ 16 ᵝ ҍ rs1 Ҭ

16ᵝ ӗ̆ᵞ 16ᵝ ҍᵞ 16ᵝ ӗ̆ ⱴ

ԍ rd+1Ҭ  ̆ ӗ ⁞ Ḡ rdҬ̆ Ȃ 
 

rs1_smsb16 rs1_slsb16 

rs2_smsb16 rs2_slsb16 

 

rd+1_sint = rs1_smsb x rs2_smsb + rs1_slsb x rs2_slsb 

rd_sint = rs1_smsb x rs2_slsb - rs1_smsb x rs2_slsb 

 

ᵬ 

If (cond)   
{ rd+1_sint = rs1_smsb x rs2_smsb + rs1_slsb x rs2_slsb 
 rd_sint = rs1_smsb x rs2_slsb - rs1_slsb x rs2_smsb 
} 
else nop 

 

 

2 cycles 
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BTFDTPR.2 

ӗ   ᵬ  ӗ   ᵬ 

BTFDTPR.2 ễ ̂Packed 16bit̃ BTFDTPR.2 
 

ѿ    BTFDTPR.2 (.type) rd, rs1, rs2 

     .type = .M 
 

 

  rd, rs: G0~G63, all Data Registers 
 

 

פ  

 
    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3        0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

BTFDTPR.2    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .M 
.M 

011  01100 
rs1 2hws   
rs2 2hws   
 

פ  

פ ᵬ rs2 Ҭ 16 ᵝ ҍ rs1 Ҭ

16ᵝ ӗ̆ᵞ 16ᵝ ҍᵞ 16ᵝ ӗ̆ ⱴ

ễ 15ᵝ ԍ rd 16ᵝҬ̆ ⁞ ễ

15ᵝ ԍ rd ᵞ 16ᵝҬ̆ Ȃ 
 

rs1_smsb16 rs1_slsb16 

rs2_smsb16 rs2_slsb16 

 

rd_smsb16 = (rs1_smsb x rs2_smsb + rs1_slsb x rs2_slsb + 0x4000) >> 15 

rd_slsb16 = (rs1_smsb x rs2_slsb - rs1_slsb x rs2_smsb+ 0x4000) >> 15 

 
 

ᵬ 

If (cond) 
{ rd_smsb16 = (rs1_smsb x rs2_smsb + rs1_slsb x rs2_slsb + 0x4000) >> 15 

rd_slsb16 = (rs1_smsb x rs2_slsb - rs1_slsb x rs2_smsb+ 0x4000) >> 15 
} 
else nop 

 

 

2 cycles 
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DTP.S/.U/.SU.4 

ӗ   ᵬ  ӗ   ᵬ 

DTP.S/.U/.SU.4 /  

̂Packed 8bit x 4̃ 

DTP.S/.U/.SU.4 

 

ѿ    DTP.S.4 (.type) rd, rs1, rs2 

     DTP.U.4 (.type) rd, rs1, rs2 
     DTP.SU.4 (.type) rd, rs1, rs2 
     .type = .M 

 

  rd, rs: G0~G63, all Data Registers 

פ  

    MA.D1 
31  30 29     27 26          22 21             16 15           10 9           4  3         0 

01 Op Op_1 rs2/const6 rs1 rd PRI 

 
 

DTP.S.4    

ᵬ  ᵬ  ᾝ ᵬ  

rd sint .M 
.M 

011 01000 
rs1 4 signed bytes   
rs2 4 signed bytes   
     

DTP.U.4     

rd sint .M 
.M 

011 01001 

rs1 4 unsigned bytes   

rs2 4 unsigned bytes   
     

DTP.SU.4     

rd sint .M 
.M 

011  01010 
rs1 4 signed bytes   
rs2 4 unsigned bytes   

 

פ  

פ ᵬ rs1 Ҭ 4 ҩ 8 ᵝ ( ) ҍ rs2 Ҭ

4ҩ 8ᵝ ( ) №≢ ӗ̆ ⌠ 4ҩӗ ⱴ̆

ԍ rdҬȂ 
 

rs1_byte4 rs1_byte3 rs1_byte2 rs1_byte1 

rs2_byte4 rs2_byte3 rs2_byte2 rs2_byte1 

 

rd = rs1_byte4 x rs2_byte4 + rs1_byte3 x rs2_byte3 + rs1_byte2 x rs2_byte2 + rs1_byte1 
x rs2_byte1 

 

ᵬ 

If (cond)   
{ rd = rs1_byte4 x rs2_byte4 + rs1_byte3 x rs2_byte3 +  
  rs1_byte2 x rs2_byte2 + rs1_byte1 x rs2_byte1 
else nop 

 

 

2 cycles 
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 ת 9

פ  

 ̧ LD.B.S/U 
 ̧ LD.H.S/U 
 ̧ LD.W.S/.U 
 ̧ LD.D.S/U 
 ̧ LD.R.S/U 
 ̧ LD.DR 
 ̧ ST.B 
 ̧ ST.H 
 ̧ ST.W 
 ̧ ST.D 
 ̧ ST.R 
 ̧ ST.DR 
 ̧ PUSH 
 ̧ POP 
 ̧ FLD 
 ̧ FLDD 
 ̧ FLDW 
 ̧ FLDR 
 ̧ FLDDR 
 ̧ FST 
 ̧ FSTD 
 ̧ FSTW 
 ̧ FSTR 
 ̧ FSTDR 
 ̧ LDSTUB 
 ̧ SWAPX 
 ̧ SWAP 
 ̧ SWAP.U 
 ̧ CASX.A 
 ̧ CASA 
 ̧ CASA.U 
 ̧ PFETCH 
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LD.B.S/.U  LD.H.S/.U  LD.W.S/.U  LD.D.S/U  LD.R  LD.DR 

   ᵬ     ᵬ 

LD.B.S/.U  
LD.H.S/.U 
LD.W.S/.U 
LD.D.S/U 
LD.R 
LD.DR 

 
 

׆ Ữ Ҭ / / / ̆ ῀

ҬȂ 

LD.B.S/.U 
LD.H.S/.U 
LD.W.S/U   
LD.D.S/U 

LD.R 
LD.DR 

 
 

ѿ    LD.*.* (.type) rd, *BaseR 

     LD.*.* (.type) rd, *+BaseR[OffsetR/ucst5] 
     LD.*.* (.type) rd, *-BaseR[OffsetR/ucst5] 
     LD.*.* (.type) rd, *++BaseR[OffsetR/ucst5] 
     LD.*.* (.type) rd, *--BaseR[OffsetR/ucst5] 
     LD.*.* (.type) rd, *BaseR++[OffsetR/ucst5] 
     LD.*.* (.type) rd, *BaseR--[OffsetR/ucst5] 
     LD.*.* (.type) rd, *+BaseR(ucst5) 
     LD.*.* (.type) rd, *-BaseR(ucst5) 
     .type = .D 
 

 

  rd, BaseR: G0~G63, all Data Registers 
  OffsetR: G0~G31, all Data Registers 
 
 

פ  
 

    DT.D3 
31  30 29     27 26   22  21      18  17          13 12          10 9           4  3      0 

10 Op Op_1 mode offsetR/cst5 baseR rd PRI 

 
 

 
 

  ḱ  Ẓ  

*BaseR 0000 Ḡ   

 0001   

*+BaseR[Offset] 0010 Ḡ   

*-BaseR[Offset] 0011 Ḡ   

*BaseR++[Offset] 0100 ⱴ  

*BaseR --[Offset] 0101 ⁞  

*++BaseR[Offset] 0110 ᾢⱴ  

*--BaseR [Offset] 0111 ᾢ⁞  

*+BaseR(ucst5) 1000 Ḡ   

*-BaseR(ucst5) 1001 Ḡ   

*+BaseR[ucst5] 1010 Ḡ   

*-BaseR[ucst5] 1011 Ḡ   

*BaseR++[ucst5] 1100 ⱴ  

*BaseR --[ ucst5] 1101 ⁞  
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*++BaseR[ucst5] 1110 ᾢⱴ  

*--BaseR [ucst5] 1111 ᾢ⁞  

1  32ᵝ פ ֟  

 

LD.B.S    

ᵬ  ᵬ  ᾝ ᵬ  

rd Int .D 
.D 

110 00000 
BaseR Int  00001 
OffsetR Int  00010 
     

LD.B.U     

rd Int .D 
.D 

110 00011 
BaseR Int  00100 
OffsetR Int  00101 
     

LD.H.S    

rd Int .D 
.D 

110 00110 
BaseR Int  00111 
OffsetR Int  01000 
     

LD.H.U     

rd Int .D 
.D 

110 01001 
BaseR Int  01010 
OffsetR Int  01011 
     

LD.W.S    

rd Int .D 
.D 

110 01100 
BaseR Int  01101 
OffsetR Int  01110 
     

LD.W.U    

rd Int .D 
.D 

110 01111 
BaseR Int  10000 
OffsetR Int  10001 
     

LD.D.S    

rd sllong .D 
.D 

110 10010 
BaseR Int  10011 
OffsetR Int  10100 
 

LD.D.U    

rd sllong .D 
.D 

110 10101 
BaseR Int  10110 
OffsetR Int  10111 

    

LD.R    

rd slllong .D 110 
 

11000 
11001 BaseR Int .D 

OffsetR Int   11010 

LD.DR    

Rd sllllong .D 110 
 

11110 
11111 BaseR Int .D 

OffsetR Int  101 00000 
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פ  

פ ᵬ ׆ Ữ Ҭ ̆ ԍ Ҭ̆

Ạ ḱ Ȃ 2 Ȃ 
 

  פ

LD.B.S ѿҩ  

LD.B.U ѿҩ  

LD.H.S  

LD.H.U  

LD.W.S  

LD.W.U  

LD.D.S  

LD.D.U  

LD.R  

LD.DR ῇ  

2   Ҍ פ  

 

ѿҩ ↕̆ 24ᵝ

̆ ѿҩ ↕̆ 24ᵝ Ȃ

̆↕ 16ᵝ ̆

̆↕ 16ᵝ Ȃ 

Ẓ ῍ ֟ Ȃ32 ᵝ load פ

֟ 1 Ȃñ ⱴò ץ BaseR ᵬҹ ̆

Offsetҍ BaseR ⱴ֟ BaseRȂñ ⁞ò ץ BaseRᵬ

ҹ ̆ BaseRҍ Offset ⁞֟ BaseRȂ

ñᾢⱴò ᾢ Offsetҍ BaseR ⱴ֟ BaseR̆ ᵬҹ

Ȃñᾢ⁞ò ᾢ BaseRҍ Offset ⁞֟ BaseR̆ ᵬҹ

Ȃ 
 

 

4 cycles 
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ST.B  ST.H  ST.W  ST.D  ST.R  ST.DR 

   ᵬ     ᵬ 

ST.B  
ST.H 
ST.W  
ST.D 
ST.R 
ST.DR 

 
 
 

Ҭ / / / Ώ̆῀ Ữ ҬȂ 

ST.B 
 ST.H 
ST.W 

 ST.D 
ST.R  

ST.DR 
 

ѿ    ST.* (.type) *BaseR, rs 

     ST.* (.type) *+BaseR[OffsetR/ucst5] , rs 
     ST.* (.type) *-BaseR[OffsetR/ucst5] , rs 
     ST.* (.type) *++BaseR[OffsetR/ucst5] , rs 
     ST.* (.type) *--BaseR[OffsetR/ucst5] , rs 
     ST.* (.type) *BaseR++[OffsetR/ucst5] , rs 
     ST.* (.type) *BaseR--[OffsetR/ucst5] , rs 
     ST.* (.type) *+BaseR(ucst5) , rs 
     ST.* (.type) *-BaseR(ucst5) , rs 
     .type = .D 
 

 

  rs, BaseR: G0~G63, all Data Registers 
  OffsetR: G0~G31, all Data Registers 
 
 

פ  
 

    DT.D3 
31  30 29     27 26   22  21      18  17          13 12          10 9           4  3      0 

10 Op Op_1 mode offsetR/cst5 baseR rd PRI 

 
 

Ữ  

 

  ḱ  Ẓ  

*BaseR 0000   

 0001   

*+BaseR[Offset] 0010 Ḡ   

*-BaseR[Offset] 0011 Ḡ   

*BaseR++[Offset] 0100 ⱴ  

*BaseR --[Offset] 0101 ⁞  

*++BaseR[Offset] 0110 ᾢⱴ  

*--BaseR [Offset] 0111 ᾢ⁞  

*+BaseR(ucst5) 1000 Ḡ   

*-BaseR(ucst5) 1001 Ḡ   

*+BaseR[ucst5] 1010 Ḡ   

*-BaseR[ucst5] 1011 Ḡ   

*BaseR++[ucst5] 1100 ⱴ  

*BaseR --[ ucst5] 1101 ⁞  

*++BaseR[ucst5] 1110 ᾢⱴ  
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*--BaseR [ucst5] 1111 ᾢ⁞  

1  32ᵝ פ ֟  

 

ST.B    

ᵬ  ᵬ  ᾝ ᵬ  

rs Int .D 
.D 

101 00100 
BaseR Int  00101 
OffsetR Int  00110 
    

ST.H     

rs Int .D 
.D 

101 00111 
BaseR Int  01000 
OffsetR Int  01001 
     

ST.W    

rs Int .D 
.D 

101 01010 
BaseR Int  01011 
OffsetR Int  01100 
     

ST.D     

rs sllong .D 
.D 

101 01101 
BaseR Int  01110 
OffsetR Int  01111 
     

ST.R     

rs slllong .D 101 10000 
BaseR Int   10001 
OffsetR Int   10010 

 
ST.DR 

 

 

 
 

 
 

 
 

rs sllllong .D 101 10011 
BaseR Int   10100 
OffsetR Int   10101 
 

פ  

פ ᵬ ׆ Ҭ ̆ ԍ Ữ Ҭ̆

Ạ ḱ Ȃ 3 Ȃ 
 

  פ

ST.B ѿҩ  

ST.H  

ST.W  

ST.D  

ST.R  

ST.DR ῇ  

2   Ҍ פ  

 

Ḡ ѿҩ ↕̆ Ҭ ᵞᵝ ԍ Ữ ̆

Ḡ ѿҩ ↕̆ Ҭᵞᵝ Ḡ ԍ Ữ ̆

Ḡ ҹѿҩ ̆↕ ҩ Ḡ ԍ Ữ ҬȂ 

Ẓ ῍ ֟ Ȃ32ᵝ store פ
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֟ 2 Ȃ Ẓ ῍ ֟

̆ ֟ 1 Ȃñ ⱴò ץ BaseRᵬҹḠ ̆

Ḡ OffsetҍBaseR ⱴ֟ BaseRȂñ ⁞ò BaseRץ

ᵬҹḠ ̆ Ḡ BaseRҍOffset ⁞֟ BaseRȂ

ñᾢⱴò ᾢ Offsetҍ BaseR ⱴ֟ BaseR̆ ᵬҹ Ḡ

Ȃñᾢ⁞ò ᾢ BaseRҍ Offset ⁞֟ BaseR̆ ᵬҹ

Ḡ Ȃ 
 

 

4 cycles 
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PUSH/POP 

   ᵬ     ᵬ 

PUSH 
POP 

῀ ₮  PUSH 
POP 

 

ѿ    PUSH (.type) rs 

     POP (.type) rd 
     .type = .D 
 

 

  rd, rs: G0~G63, all Data Registers 
 
 

פ  

 
DT.D5 
 

PUSH 
31  30  29       27 26          22 21           16 15          10 9           4  3        0 

10 010 11111 101100 rs xxxxxx PRI 

 
 POP 
31  30  29       27 26          22 21           16 15          10 9           4  3        0 

10 010 11111 101101 xxxxxx rd PRI 

 
 
 

פ  

פ ᵬ Ҭ 32 ᵝ ⌠

Ҭ̆ ṿ̆ ∞ ῤ̆ ₮̆↕

ᵬ ̆ CSRҬ ῏ ᵝ SOV Ȃ ץ MOV.RC

פ ѿ ᵝȂ 

SMR ԍ └ STACK └ ̆ῒҬ SP̆

SKT̆ SKBȂ SP PUSH POP פ ḱ ̆

MOV.RC פ ṿ̆ ԍḠ ̆ ԍ

̆↕ᴪ Ҋ Ḥ ̕ ԍ ̆↕ ҉ Ḥ Ȃ 

STBUF ῤ ̆ Ȃ 
 
31                                                                           0 

SP 

31                                                                           0 

SKT 

31                                                                           0 

SKB 

31                                                                           0 

STBUF 

 
 

 

PUSH:6 cycles 
POP:4 cycles 
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ᶛ 

 

 
























































































































































































































































































































































































































































































































































































































































































































































