MIPS® DSP ASE Instruction Set Quick Reference

UNnsiGNED INTEGER MuLTiPLY OPERATIONS: 8-B11/16-BIT DATA » GPR

MULEU_S.PH.QBL
MULEU_S.PH.QBR

Rp, Rs, Rt
Rbp, Rs, Rt

EEOO
Ofmm

Rp = [Rsi.” x R1"Jg || [Rsir” % R1e"]r
Rp = [RSRLD X RTLD]R” [I{SRRD X RTRD]R

UnsiGNED INTEGER MuLTIPLY OPERATIONS: 8-BIT DATA » ACCUMULATOR

Rbp, Rs, Rt DestiNaTiON (RD) AND SOURCE (Rs, RT) REGISTERS

Ac ACCUMULATOR REGISTER (Ac0 — Ac3)

C,CC CARRY (BIT 13) AND CONDITION CODE FLAGS (BITS 24-27) IN DSPCONTROL REGISTER

POS, SIZE PosiTioN AND SIZE (SCOUNT) FIELDS IN DSPCONTROL REGISTER

+ SIGNED OPERAND/OPERATION OR SIGN EXTENSION

O UNSIGNED OPERAND/OPERATION OR ZERO EXTENSION

x INTEGER MULTIPLICATION

@/ FRACTIONAL MULTIPLICATION (IMPLIED SHIFT LEFT BY 1 BIT) WITH / WITHOUT ROUNDING

®/[] ROUNDING AND SATURATION OPERATIONS

L/R LEFT / RIGHT 16-BIT PART OF A RESULT OR A REGISTER

LL, LR, RL,RR THE FOUR BYTES IN A 32-BIT REGISTER, FROM LEFT (MSB) T0 RIGHT (LSB)

I BOUNDARY BETWEEN TWO OR FOUR SIMD ELEMENTS IN A REGISTER

:: CONCATENATION OF BIT FIELDS

R2 DSP ASE REVISION 2 INSTRUCTION

ARITHMETIC OPERATIONS: 8-BIT DATA

ABSQ_S.QB® Rbp, Rs Roxy = [|Rsxy™] xy O { LL, LR, RL, RR }
ADDU.QB Rp, Rs, Rt Rbxy = Rsxy” + R1xy” xy O { LL, LR, RL, RR }
ADDU_S.QB Rp, Rs, Rt Rbxy = [Rsxy” + Rxy™] xy O { LL, LR, RL, RR }
ADDUH.QB® Rp, Rs, Rt Rbxy = (Rsxy” + Rrxy”) >> 1 xy O { LL, LR, RL, RR }
ADDUH_R.QB® Rp, Rs, Rt Rbxy = (Rsxy” + Rry” + 17) >> 1 xy O {LL, LR, RL, RR }
RADDU.W.QB Rb, Rs Rb = Rsy;” + Rsir” + Rsp” + Rsgr”

REPL.QB Rb, const8 Rb = const8 || const8 || consT8 || consT8

REPLVQB RD, Rs Rp = RS7;() || RS7;0 H RS7;n H RS7;n

SUBU.QB Rp, Rs, Rt Rbxy = Rsxy” — R1xy” xy O { LL, LR, RL, RR }
SUBU_S.QB Rp, Rs, Rt Rbxy = [Rsxy” — Rtxy] xy O { LL, LR, RL, RR }
SUBUH.QB®? Rp, Rs, Rt Rbxy = (Rsxy” — Rtxy”) >> 1 xy O { LL, LR, RL, RR }
SUBUH_R.QB® Rp, Rs, Rt Rbxy = (Rsxy” — Ry + 17) >> 1 xy O { LL, LR, RL, RR }

SHIFT OPERATIONS: 8-BIT DATA

SHLL.QB Rp, Rs, surrr3 Rbxy = Rsxy << suirr3 xy O { LL, LR, RL, RR }
SHLLV.QB Rp, Rs, Rt Rbxy = Rsxy << Rty xy O { LL, LR, RL, RR }
SHRA.QB® Rbp, Rs, suirr3 Rbxy = Rsxy™ >> sHirr3 xy O { LL, LR, RL, RR }
SHRA R.QB® Rp, Rs, suiFr3 | Rpoxy = ®(Rsxy™ >> sHIFT3) xy O { LL, LR, RL, RR }
SHRAV.QB®? Rp, Rs, Rt Roxy = Rsxy" >> Ry xy O { LL, LR, RL, RR }
SHRAV_R.QB® Rp, Rs, Rt Roxy = ®(Rsxy” >> RTa) xy O { L, LR, RL, RR }
SHRL.QB Rbp, Rs, sHiFr3 Roxy = Rsxy” >> sHiFr3 xy O { LL, LR, RL, RR }
SHRLV.QB Rp, Rs, Rt Roxy = Rsxy” >> Ry xy O { LL, LR, RL, RR }

Copyright © 2007 MIPS Technologies, Inc.

All rights reserved.

DPAU.H.QBL Ac, Rs, Rt Ac+= Rsy” xR ”) + (Rsie” xRrr”) HEOO EEOO
DPAU.H.QBR Ac, Rs, Rt Ac += Rsp” X RTp”) + Rsee” * R1e”)  OOEE OOEE
DPSU.H.QBL Ac, Rs, R Ac—= (Rsi.” X Rri”) + (Rsir” % Rr”) EECOCO mEmEOO
DPSU.H.QBR Ac, Rs, Rt Ac —= (Rsp.” X RTp.”) + (Rspe” X Rree”)  OOHE OOHE
Precision Expansion (D14 UNPACKING) OPERATIONS: 8-BIT DATA
PRECEQU.PH.QBL Rp, Rs Rp = (Rsi. << 7) || (Rsir << 7) OHNOONO® <« EEOO
PRECEQU.PH.QBLA  Rbp, Rs Rp = (Rs1 << 7) || (RspL << 7) ONQOON® <« EOmO
PRECEQU.PH.QBR Rp, Rs Rp = (Rsr. << 7) || (Rsrr << 7) ONQOON® <« O0OEE
PRECEQU.PH.QBRA  Rbp, Rs Rp = (Rsir << 7) || (Rsgr << 7) ONOONO® < OE0E
PRECEU.PH.QBL Rp, Rs Rp = 0% || Rsre || 0% || Rsir OmoOm < EEO0
PRECEU.PH.QBLA Rp, Rs Ro = 0% || Rsr || 0 || Rsre OmOm < EOEO
PRECEU.PH.QBR Rp, Rs Rp = 0% || Rsp || 0% || Rse ©] (o] Ix-Ramm | |
PRECEU.PH.QBRA Rp, Rs Rp = 0% || Rsr || 0% || Rspe OomoOm < OJEdm
CompARE AND Pick OPERATIONS: 8-BIT DATA
CMPGDU.EQ.QB® Rp, Rs, Rt Rbyxy = coxy = (Rsxy” =R1xy’) 21: 0 xy O { LL, LR, RL, RR }
CMPGDU.LT.QB® Rp, Rs, Rt Rbxy = ccxy = (Rsxy” <Rrxy) ?21:0 xy O { LL, LR, RL, RR }
CMPGDU.LE.QB® Rp, Rs, Rt Rbxy = coxy = (Rsxy” <R1xy?) 21:0 xy O {LL, LR, RL, RR }
CMPGU.EQ.QB Rbp, Rs, Rt Rpxy = (Rsxy' =Rrxy") 21: 0 xy O { LL, LR, RL, RR }
CMPGU.LT.QB Rbp, Rs, Rt Roxy = (Rsxy” <Rrxy") 21: 0 xy O { LL, LR, RL, RR }
CMPGU.LE.QB Rp, Rs, Rt Roxy = (Rsxy” <RTxy') 21:0 xy O { LL, LR, RL, RR }
CMPU.EQ.QB Rp, Rs, Rt cexy = (Rsxy” =R1xy™) 21:0 xy O {LL, LR, RL, RR }
CMPU.LT.QB Rp, Rs, Rt coxy = (Rsxy” <Rmy™) 21:0 xy O {LL, LR, RL, RR }
CMPU.LE.QB Rp, Rs, Rt cexy = (Rsxy” <RTy™) 21:0 xy O { LL, LR, RL, RR }
PICK.QB Rp, Rs, Rt Rbxy = cexy ? Rsxy : Rrxy xy O {LL, LR, RL, RR }
CompARE AND Prck OPERATIONS: 16-BIT DATA

CMP.EQ.PH Rp, Rs, Rt cc=((Rst"=R1") ?21:0) || (Rsg" =R 2 1:0)

CMP.LT.PH Rp, Rs, Rt cc=((Rst* <R1*) ?21:0) || (Rsx" <Rmx") ?1:0)

CMP.LE.PH Rp, Rs, Rt cc=(Rst"<R7*) ?21:0) || (Rsr" <R1) 2 1:0)

PICK.PH Rbp, Rs, Rt Rbp = (ccp ? Rsp : R1y) | (cer ? Rsg @ RTR)
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ARITHMETIC OPERATIONS: 16-BIT DATA

INTEGER MuLTIPLY OPERATIONS: 16-BIT DATA » ACCUMULATOR

ABSQ S.PH Ro, Rs Ro = [|Rs.*[] || [|Rsk] DPA.W.PH® Ac, Rs, Rt Ac += (Rs" X R1") + (Rsg* X R1y")

ADDQ.PH Rp, Rs, Rt Rp = (Rs.* + R1Y) || (Rsk* + R1xY) DPAX.W.PH® Ac, Rs, Rt Ac 4= (Rs;* X R1r) + (Rsg* x Rr.*)

ADDQ_S.PH Rp, Rs, Rt Rp = [Rs;* + R "] || [Rsg* + Ry’] DPS.W.PH® Ac, Rs, Rt Ac —= (Rs;* X R1c*) + (Rsg* X R1r%)

ADDQH.PH® Rp, Rs, Rt Rb = ((Rs.* + R1*) >> 1) || (Rsg” + R1%) >> 1) DPSX.W.PH®? Ac, Rs, R Ac—= (Rs;* X R1y") + (Rsg* x Rr*)

ADDQH_R.PH® Rp, Rs, Rt Rp = ®((Rs.* + R1*) >> 1) || ®((Rsg” + R1e") >> 1) MULSA.W.PH®? Ac, Rs, Rt Ac += (Rs" x R1.*) — (Rsg” X R1?)

ADDU.PH"® Ro, Rs, Rt Ro=(Rst” + Rr") || Rse” + Rre")

ADDU_S.PH® Ro, Rs, Rt Rp = [Rs.” + R1."] || [Rse” + R1e"] INTEGER MuLTIPLY OPERATIONS: 16-BIT DATA » GPR

REPL.PH Ro, const10 | Rp = const10* || const10* MUL PH™ Rop, Rs, Rt Ro = (Rst" X R || (Rs” X Rie)r

REPLV.PH Ro, Rs Rb = Rsys || Rsiso MUL_S.PH® Rp, Rs, Rt Rb = [Rs* X R1*Je || [Rse* X R1x*]w

SUBQ.PH Rp, Rs, Rt Rp = (Rs.* — R1¥) || (Rsg® — RTx?)

SUBQ_S.PH Rb, Rs, Rt Ro = [Rs.* — Rii] || [Rse* — Rre] Fracrionar MurtipLy OPERATIONS: 16-B1T DATA » GPR

SUBQH.PH® Ro, Rs, Rt Rb = ((Rs.* — R1%) >> 1) || (Rse” — Rre?) >> 1), MULQ RS.PH Rp, Rs, Rt Rp = [Rs;* @ R1 ¢ || [Rsr* @ R1r*]e ENEE

SUBQH_R.PH® Ro, Rs, Rt Rb = ®((Rs.* — R1i¥) >> 1) | ®((Rse* — Rre) >> 1) MULQ S.PH* Ro, Rs, Rt Ro = [Rs.” ® R ], || [Rse” @ Rue’]. ENEN ===

SUBU.PH® Rb, Rs, Rt Ro=(Rs:” — Rr,”) || (Rsy” — Rre”) MULEQ_S.W.PHL Ro, Rs, Rt Ro = [Rsi” @ R1c’] e

SUBU_S.PH® Ro, Rs, Rt Ro = [Rs.” — Ri”] || [Rse” — Rix”] MULEQ_S.W.PHR Rp, Rs, Rt Rb = [Rsz* ® R1’] I 1

Suter Operazions: 16-s1r DatA ‘ Fracrionar MuLTIPLY OPERATIONS: 16-BIT DATA » ACCUMULATOR

SHLL.PH Rp, Rs, surrrd | Rp = (Rsy << suirr4) || (Rsg << sHirr4) DPAQ_S.W.PH AG, Rs, Rt Ac+=[Rsi” @ Rn’] + [Rse” ® Rr’] ENEE -

SHLL S.PH Ro, Rs, suirrd4 | Rp = [Rs. << swierd] || [Rsg << suiFr] DPAQX_S.W.PH® Ac, Rs, Rt Ac += [Rs.* ® R1g’] + [Rsg” ® R1i*] ENEE BN

SHLLV.PH Rbp, Rs, Rt Rb = (Rs. << Rrsg) || (Rsg << RTs0) DPAQX_SA.W.PH® Ac, Rs, Rt Ac=[Ac+[Rs*® RTy'] + [Rsz" ® Rr*]] N 1 BN

SHLLV_S.PH Rp, Rs, Rt Rb = [Rs; << Rrsy] || [Rsg << Rrsy] DPSQ S.W.PH Ac, Rs, Rt Ac—=[Rs.* ® R1.*] + [Rsz" ® R1y] ENEE

SHRA.PH Rop, Rs, surr4 | Rp = (Rs.* >> suirr4) || (Rsg® >> suirrd) DPSQX_S.W.PH® Ac, Rs, Rt Ac—=[Rs;* ® R1"] + [Rsg” ® R, "] B B

SHRA R.PH Rb, Rs, suirrd | Rp = ®(Rs,* >> suiFrd) || ®(Rsg* >> suietd) DPSQX_SA.W.PH® Ac, Rs, Rt Ac=[Ac—[Rs;" ® Rry*] + [Rsy" ¢ R*]] 1 N

SHRAV.PH Rp, Rs, Rt Rp = (Rs;* >> Ryp) || (Rsi® >> Rrsy) MULSAQ S.W.PH Ac, Rs, Rt Ac +=[Rs." ® R1.*] — [Rsz” ® R1y] EEE B

SHRAV_R.PH Rp, Rs, Rt Rb = ®(Rs;* >> RTsy) || ®(Rsg™ >> Rrs0) MAQ_S.W.PHL Ac, Rs, Rt Ac +=[Rs.* ® R1i] ENC ] EmC]

SHRL.PH® Ro, Rs, suirrd | Rp = (Rs.” >> suirr4) || (Rsg” >> swirrd) MAQ_S.W.PHR Ac, Rs, Rt Ac += [Rsz" ® R1x’] I 1w

SHRLV.PHR? Rp, Rs, Rt Rb = (Rs;” >> Rrsy) || (Rsg” >> Rrsg) MAQ SA.W.PHL Ac, Rs, Rt Ac=[Ac" + [Rs.* ® R1*]] ] ]
MAQ SA.W.PHR Ac, Rs, Rt Ac=[Ac" + [Rsg" ® R1r*]] I 1.

Precision RepuctioN (Data PAckING) OPERATIONS: 16-BiT DATA

PRECR.QB.PH* Rp, Rs, Rt RD = Rsir || Rsgr || Rrir || RTrr OmOm COmEO. ‘ Accumurator ExTRACT OPERATIONS: 16-B1T DATA

PRECRQ.QB.PH Rp, Rs, Rt Rp =Rse || Rspe || Rrig || R7ge HOECO EOE0 EXTR_S.H Rp, Ac, suirt5 | Rp = [Ac >> sHIFT5]r

PRECRQU_S.QB.PH  Rp,Rs, Rt RD = [Rs1 147 || [Rsr a7 || [RT T247 || [RTR J147 EXTRV_S.H Rp, Ac, Rt Rb = [Ac >> R1y]r

Precision Expansion (D14 UNPACKING) OPERATIONS: 16-B1T DT ‘ ‘ DSPControL REGISTER ACCESS OPERATIONS ‘
PRECEQ.W.PHL Rp, Rs Rp =Rs; << 16 O &« ] RDDSP Rb, Mask10 Rb = ReapDSPContrOL(MASK105,0)
PRECEQ.W.PHR Rbp, Rs Rp =Rsp << 16 O ¢ [Imm WRDSP Rs, Mask10 WritEDSPConTrOL(MASK 1 059, RS)
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ARITHMETIC OPERATIONS: 32-BIT DATA

Accumurator EXTRACT OPERATIONS: 32-BIT DATA

ABSQ_S.W Rp, Rs Rp = [|Rs|]
ADDQ_S.W Rp, Rs, Rt Rp = [Rs* + RT*]
ADDQH.W* Rp, Rs, Rt Rp = (Rs* + R1%) >> 1
ADDQH_R.W® Rp, Rs, Rt Rp = ®((Rs* + R1) >> 1)
ADDSC Rp, Rs, Rt C::Rp =Rs" + R1"”
ADDWC Ro, Rs, Rt Ro=Rs"+Rr"+C
SUBQ_S.W Rp, Rs, Rt Rp = [Rs — R1]
SUBQH.W* Rp, Rs, Rt Rp = (Rs* — R1%) >> 1
SUBQH_R.W* Rp, Rs, Rt Rp = ®((Rs* — R1%) >> 1)

SHirr OPERATIONS: 32-BIT DATA
SHLL S.W Rp, Rs, sarFrr5 | Rp = [Rs << sHIFTS]
SHLLV_S.W Rp, Rs, Rt Rp = [Rs << Rty,]
SHRA R.W Rp, Rs, suirtS | Rp = ®(Rs* >> sHiFt5)
SHRAV_R.W Rp, Rs, Rt Rp = ®(Rs" >> Rry)

Fracrionar MurtipLy OpERATIONS: 32-BIT DATA » GPR
MULQ_RS.W*® Rp, Rs, Rt Rp = [Rs* ® RT],.
MULQ_S.W®? Rp, Rs, Rt Rp = [Rs* ® RT];,
Fracrionar MuLtipLy OPERATIONS: 32-BIT DATA » ACCUMULATOR
DPAQ SALW Ac, Rs, Rt Ac=[Ac" + [Rs* ® RT]]
DPSQ_SA.LW Ac, Rs, Rt Ac =[Ac" — [Rs" ® RT"]]
INTEGER MuLTIPLY OPERATIONS: 32-BIT DATA » ACCUMULATOR
MADDR? Ac, Rs, Rt Ac+=Rs* x RT*
MADDU® Ac, Rs, Rt Ac +=Rs" x R1”
MSUBR? Ac, Rs, Rt Ac—=Rs*xRr*
MSUBU® Ac, Rs, Rt Ac —=Rs" x R1”
MULTR? Ac, Rs, Rt Ac=Rs" xR1*
MULTU® Ac, Rs, Rt Ac=Rs" xRr"
PrecisioN REpuctioN (Data PAcKING) OPERATIONS: 32-BIT DATA

PRECRQ.PH.W Rp, Rs, Rt Rp =Rs || R I - ] ]
PRECRQ_RS.PH.W Rp, Rs, Rt Rp = ®[Rs"]. || ®[RT], ENC ] Emr]
PRECR_SRA.PH.W®  Rp, Rs, suirr5 | Rp = (Rp* >> suirr5)g || (Rs® >> sHiFrS)r

EXTR.W Rb, Ac, sHirr5S | Rp = (Ac >> sHIFTS)r
EXTR R.W Rb, Ac, sHiFtS | Rp = ®(Ac >> SHIFTS)r
EXTR_RS.W Rbp, Ac, suirtS | Rp = ®[Ac >> sHIFTS |r
EXTRV.W Rp, Ac, Rt Rb = (Ac >> Rryo)r
EXTRV_R.W Rb, Ac, Rt Rp = ®(Ac >> Rryo)r
EXTRV_RS.W Rp, Ac, Rt Rp = ®[Ac >> Rryg]r
Bir-FieLp Extract OPERATIONS

BPOSGE32 orFrl18 IF pos > 32, PC += orr18*
EXTP Rp, Ac, size5 Rb = Acrosros-sizes
EXTPDP Rb, Ac, size5 Rb = Acrosros sizes, POS —= (size5 + 1)
EXTPV Rb, Ac, Rs Rb = Acrosros rsa0
EXTPDPV Rb, Ac, Rs RD = Acrosros rss0, POS == (Rsso + 1)
MTHLIP Rs, Ac Acy = Acro, Aco = Rs, ros += 32

Loap DAt OPERATIONS
BITREV Rp, Rs Rp = Rspys
LBUX Rb, Rs(R1) Rp = Mem8(Rs + Rt)"
LHX Rb, Rs(Rr) Rb = Mem16(Rs + Rr)*
LWX Rbp, Rs(R7) Rp = mMem32(Rs + Rr)
MODSUB Rp, Rs, RT Rp=(Rs #0) ? (Rs—Rryy) : RT3

AccuMuLATOR OPERATIONS

MFHI Rb, Ac Rp = Acu
MFLO Rp, Ac Rp = Acio
MTHI Rs, Ac Acm =Rs
MTLO Rs, Ac Aco=Rs
SHILO Ac, SHIFT6 Ac = (suIFt6* > 0) ? (Ac >> suiFr6”) : (Ac << —SHIFT6")
SHILOV Ac, Rs Ac = (Rsso" > 0) ? (Ac >> Rssyg”) : (Ac << —Rssg")

Bi1-FIELD OPERATIONS
APPENDR®? Rp, Rs, suirtS | Rp = (Rp << sHIFTS) :: RSsuirrs-1:0
BALIGN® Rp, Rs, Bros2 | Rp = (Rp << (8 x Bp0s2)) :: (Rs >> (32 — 8 X BP0s2))
INSV Rp, Rs Roprossize-1ros = Rssize 1.0
PACKRL.PH Rp, Rs, Rt Rp =Rsp || R, Il ¢ (N ]
PREPEND®? Rp, Rs, suirt5 | R = Rssurrs 10 :: (RD >> sHIFTS)

PRECR_SRA R.PH.W® Ro, Rs, siFr5

Rp = ®(RD* >> sHIFT5)g || ®(Rs® >> sHIFTS)x
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