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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
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Further information can be found in http://dsp.ime.tsinghua.edu.cn.
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2 Nd
Magnolia 328
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 LMBDO
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 SHLMB?2
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 CPMULG64 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 FMUL 32 CMPL.S.V SWAP.2
LD.W.U FMUL 64 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 LMBDO
ST.W ADD32 SPACK.2 LMBD1
ST.D ADD SPACKU.4 DEAL




ST.R ADD.2 SHLMB1 SHFL
ST.DR SUB32 SHLMB?2 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
FMUL 32 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 FANDNG64 FMOV32 FCVTTPD2W.D.V
FMULSUB32 FANDN128 FMOV64 FCVTTSD2W.N
FMULSUB64 FANDN256 FMOV128 FCVTTSD2W.Z
FNMULADD32.V FOR32 FMOV256 FCVTTSD2W.U
FNMULADD®64.V FOR64 FMOVSLDUP FCVTTSD2W.D
FNMULADD32 FOR128 FMOVSHDUP FCVTTPS2D.N.V
FNMULADDG64 FOR256 FMOVDLDUP FCVTTPS2D.Z.V
FNMULSUB32.V FORN32 FMOVDHDUP FCVTTPS2D.U.V
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FNMULSUBG64.V FORNG4 FBROADCAST32.V  FCVTTPS2D.D.V
FNMULSUB32 FORN128 FBROADCAST64.V  FCVTTSS2D.N
FNMULSUBG64 FORN256 FNOT32 FCVTTSS2D.Z
FHADD32.V FXOR32 FNOT64 FCVTTSS2D.U
FHADDG64.V FXOR64 FNOT128 FCVTTSS2D.D
FHSUB32.V FXOR128 FNOT?256 FCVTTPD2D.N.V
FHSUBG4.V FXOR256 FCVTW2PS.V FCVTTPD2D.Z.V
FADDSUB32.V FXORN32 FCVTPS2W.N.V FCVTTPD2D.U.V
FADDSUBG64.V FXORNG4 FCVTPS2W.Z.V FCVTTPD2D.D.V
FMADDSUB32.V FXORN128 FCVTPS2W.U.V FCVTTSD2D.N
FMADDSUBG64.V FXORN256 FCVTPS2W.D.V FCVTTSD2D.Z
FMSUBADD32.V FCMPGT32 FCVTD2PS.V FCVTTSD2D.U
FMSUBADDG4.V FCMPG32 FCVTPD2W.N.V FCVTTSD2D.D
FMIN32.V FCMPLT32 FCVTPD2W.Z.V FROUND32.N.V
FMING4.V FCMPL32 FCVTPD2W.U.V FROUND32.Z.V
FMIN32 FCMPEQ32 FCVTPD2W.D.V FROUND32.U.V
FMING4 FCMPGT64 FCVTW2PD.V FROUND32.D.V
FMAX32.V FCMPG64 FCVTPS2D.N.V FROUND32.N
FMAX64.V FCMPLTG64 FCVTPS2D.Z.V FROUND32.Z
FMAX32 FCMPL64 FCVTPS2D.U.V FROUND32.U
FMAX64 FCMPEQG64 FCVTPS2D.D.V FROUND32.D
FDIV32.V FCMPGT32.V FCVTD2PD.V FROUNDG64.N.V
FDIV64.V FCMPG32.V FCVTPD2D.N.V FROUNDG64.Z.V
FDIV32 FCMPLT32.V FCVTPD2D.Z.V FROUNDG64.U.V
FDIV64 FCMPL32.V FCVTPD2D.U.V FROUNDG64.D.V
FSRL16.V FCMPEQ32.V FCVTPD2D.D.V FROUNDG4.N
FSRL32.V FCMPGT64.V FCVTW2SS FROUNDG64.Z
FSRL64.V FCMPG64.V FCVTSS2W.N FROUNDG64.U
FSRL128.V FCMPLT64.V FCVTSS2W.Z FROUNDG64.D
FSRL256 FCMPL64.V FCVTSS2W.U FZERO32
FSRA16.V FCMPEQ64.V FCVTSS2W.D FZEROG64
FSRA32.V FCPMULADD32 FCVTD2SS FZERO128
FSLL16.V FCPMULADDG64 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 FZEROMSKG64.V FCVTW2SD FCVTDS2SS
FSRLI32.V FNEG32.V FCVTSS2D.N FRCADD32
FSRLI164.V FNEG64.V FCVTSS2D.Z FRCADDG64
FSRLI128.V FNEG32 FCVTSS2D.U




Magnolia

Instruction Name

ADD32
ADD
ADD32.U
ADD.U
ADD.2
ADDK
SADD32
SADD
SADD.S.2
SADD.U.2
SADD.U.S.2

AND
ANDN

ASL
ASL.2
ASR
ASR.2
LSR

MUL.S
MUL.U
MUL.S.H
MUL.US.H
MUL.U.H
MUL.S.L
MUL.US.L
MUL.U.L
MUL.S.HL
MUL.US.HL
MUL.U.HL
MUL.SU.HL
MUL.S.HI

LD.B.S
LD.B.U
LD.H.S
LD.H.U

D Ne

Arithmetic Operations

SUB32 MAX.S.2
SuUB MAX.U.2
SUB32.U MIN
SUB.U MIN.U
SUB.2 MIN.S.2
SSUB32 MIN.U.2
SSuUB AVG.S.2
SSUB.S.2 AVG.U.2
SSUB.U.2 ABS
MAX ABS.2
MAX.U NEG
Logical Operations
OR XOR
ORN XORN
Shift/Rotate Operations
LSR.2 XASL
SASL XASR
SASL.2 XASRR.2
ASRR ROL
ASRR.2 ROL.2
MAC Operations
MUL.U.HI SMULL.2
MUL.S.LI CPMUL32
MUL.U.LI CPMUL64
MUL.S.2 MAC.L
MUL.US.2 MAC.H
MUL.U.2 SMACL.L
MULR.HI SMACL.H
MULR.LI MSU.L
MULR.L MSU.H
MULR.2 SMSUL.L
SMULL.H SMSUL.H
SMULL.L DTP.S.2
SMULL.HL DTP.SU.2
Load/Store Operations
LD.R PUSH
LD.DR POP
ST.B FLD
ST.H FLDD

NEG.2
SAT
SAT.H
SAT.L
SAT.S.2
SAT.U.2
DQUANT
DQUANT.2

NOT

SLAC.L
SLSU.L
SAVSL
SAVSR
SHLADD

DTPN.S.2
DTPN.SU.2
DTPR.S.2
DTPR.SU.2
DTPNR.S.2
DTPNR.SU.2
BTFDTP.2
BTFDTPR.2
DTP.S.4
DTP.U.4
DTP.SU.4

FSTD
FSTW
FSTR
FSTDR
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LD.W.S
LD.W.U
LD.D.S
LD.D.U

CMPE
CMPE.2
CMPG.S

MOV.S
MOV.U
MOV.R
MOV.K1
MOV.K2
MOV.K3
MOV.K4

PACK.L.2
PACK.H.2
PACK.LH.2
PACK.HL.2
PACK.L.4
PACK.H.4
UNPK.2
UNPK.L.4

B

BD
CALL
CALLD

ADD.V
SADD.S.V
SADD.U.V
AVG.S.V
AVG.U.V
SUB.V
SSUB.S.V
SSUB.U.V

FADD32
FADDG64
FSUB32
FSUB64

FAND32

ST.W FLDW
ST.D FLDR
ST.R FLDDR
ST.DR FST
Compare Operations
CMPG.U CMPL.S
CMPG.S.2 CMPL.U
CMPG.U.2 CMPL.S.2
Move Operations
MOV.RC MOVG2F64
MOV.CR MOVMSK 32
MOVLF2G32 MOVMSK 64
MOVLG2F32 SXT1
MOVHF2G32 SXT2
MOVHG2F32 SXT4
MOVF2G64 ZXT1
Bit permutation Operations
UNPK.H.4 EXP.L
SPACK.2 EXP.H
SPACKU.4 EXPB.L
SWAP.2 EXPB.H
SWAP.4 EXT.S
SHLMB1 EXT.U
SHLMB2 NORM
SHLMB3 NORML
Flow Control Operations
POP NOPN
RET PAUSE
RETD IDEL
NOP SLEEP
Vector Operations
SAA.V ASR.V
ABS.V LSR.V
NEG.V MUL.S.V
MAX.S.V MUL.US.V
MAX.U.V MUL.U.V
MIN.S.V CMPE.V
MIN.U.V CMPG.S.V
ASL.V CMPG.U.V
Float Arithmetic Operations
FMIN32 FABS32
FMING4 FABS64
FMAX32 FNEG32
FMAX64 FNEG64

Float Logical Operations

FOR32

|| FXOR32

LDSTUB
SWAP
PFETCH

CMPL.U.2

ZXT2
ZXT4
EXTR
EXTR.U
DEP.I
DEP.Z
MOVL

LMBDO
LMBD1
DEAL
SHFL
ZERO

LPSETUP
SMCLR

CMPL.S.V
CMPL.U.V
MOVMSK32.V
MOVMSK64.V

FRCADD32
FRCADDG64

FNOT32




FANDG64
FAND128
FAND256
FANDN32
FANDNG4
FANDN128
FANDN256

FMUL32
FMULG4
FMULADD32
FMULADDG4
FMULSUB32
FMULSUBG64

FSLL256

FCMPGT32
FCMPG32
FCMPLT32

FMOV32
FMOV64

FCVTW2SS
FCVTSS2W.N
FCVTSS2wW.Z
FCVTSS2wW.U
FCVTSS2W.D
FCVTD2SS
FCVTSD2W.N
FCVTSD2W.Z
FCVTSD2W.U
FCVTSD2W.D
FCVTW2SD

FADD32.V

FADD64.V

FSUB32.V

FSUB64.V

FMUL32.V
FMULG64.V
FMULADD32.V
FMULADDG64.V

FOR64 FXOR64
FOR128 FXOR128
FOR256 FXOR256
FORN32 FXORN32
FORN64 FXORNG64
FORN128 FXORN128
FORN256 FXORN256
Float Mul and Div Operations
FNMULADD32 FRCP32
FNMULADD64 FRCP64
FNMULSUB32 FSQRT32
FNMUL SUB64 FSQRT64
FDIV32 FRSQRT32
FDIV64 FRSQRT64
Float Shift Operations
FSRL256 ||
Float Compare Operations
FCMPL32 FCMPG64
FCMPEQ32 FCMPLT64
FCMPGT64 FCMPL64
Float Move Operations
FMOV128 FMOVSLDUP
FMOV256 FMOVSHDUP
Float and Fix Convert Operations
FCVTSS2D.N FCVTTSS2wW.U
FCVTSS2D.Z FCVTTSS2W.D
FCVTSS2D.U FCVTTSD2W.N
FCVTSS2D.D FCVTTSD2W.Z
FCVTD2SD FCVTTSD2W.U
FCVTSD2D.N FCVTTSD2W.D
FCVTSD2D.Z FCVTTSS2D.N
FCVTSD2D.U FCVTTSS2D.Z
FCVTSD2D.D FCVTTSS2D.U
FCVTTSS2W.N FCVTTSS2D.D
FCVTTSS2W.Z FCVTTSD2D.N
Float Vector Operations
FSRL128.V FCPMULADD32.
v
FSRA16.V FCPMULADDG4.
Y,
FSRA32.V FCPMULSUB32.
Y,
FSLL16.V FCPMULSUBG4.
Y,
FSLL32.V FCPMUL32.V
FSLL64.V FCPMUL64.V
FSLL128.V FZEROMSKL32.V
FSRLI16.V FZEROMSKH32.

FONT64
FONT128
FONT256
FZERO32
FZEROG64
FZERO128
FZERO256

FCPMULADD32
FCPMULADDG4
FCPMULSUB32
FCPMULSUBG64
FCPMUL32
FCPMULG4

FCMPEQG64

FMOVDLDUP
FMOVDHDUP

FCVTTSD2D.Z
FCVTTSD2D.U
FCVTTSD2D.D
FROUND32.N
FROUND32.Z
FROUND32.U
FROUND32.N.D
FROUNDG4.N
FROUNDG64.Z
FROUNDG4U
FROUNDG64.D

FCVTPS2D.Z.V
FCVTPS2D.U.V
FCVTPS2D.D.V

FCVTD2PD.V

FCVTPD2D.N.V
FCVTPD2D.Z.V
FCVTPD2D.U.V
FCVTPD2D.D.V
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FMULSUB32.V
FMULSUBG64.V
FNMULADD32.V
FNMULADDG4.V
FNMULSUB32.V
FNMULSUBG64.V
FHADD32.V
FHADDG64.V
FHSUB32.V
FHSUBG64.V
FADDSUB32.V
FADDSUBG64.V

FMADDSUB32.V

FMADDSUB64.V
FMSUBADD32.V
FMSUBADD64.V
FMIN32.V
FMING4.V
FMAX32.V
FMAX64.V
FDIV32.V
FDIV64.V
FSRL16.V
FSRL32.V
FSRL64.V

FSRLI32.V
FSRLI164.V
FSRLI128.V
FSRAI16.V
FSRAI32.V
FSLLI16.V
FSLLI32.V
FSLLI64.V
FSLLI128.V
FSHUF32.V
FSHUF64.V
FPUNPCKH32.V

FPUNPCKL32.V

FPUNPCKH64.V
FPUNPCKL64.V
FCMPGT32.V
FCMPG32.V
FCMPLT32.V
FCMPL32.V
FCMPEQ32.V
FCMPGT64.V
FCMPG64.V
FCMPLT64.V
FCMPL64.V
FCMPEQ64.V

\%
FZEROMSKG64.V
FNEG32.V
FNEG64.V
FABS32.V
FABS64.V
FRCP32.V
FRCP64.V
FSQRT32.V
FSQRT64.V
FRSQRT32.V
FRSQRT64.V

FBROADCAST32
Vv
FBROADCAST64
vV

FCVTW2PS.V

FCVTPS2W.N.V
FCVTPS2W.Z.V
FCVTPS2W.U.V
FCVTPS2W.D.V
FCVTD2PS.V
FCVTPD2W.N.V
FCVTPD2W.Z.V
FCVTPD2W.U.V
FCVTPD2W.D.V
FCVTW2PD.V
FCVTPS2D.N.V

FCVTTPS2W.N.V
FCVTTPS2W.Z.V
FCVTTPS2W.U.V
FCVTTPS2W.D.V
FCVTTPD2W.N.V
FCVTTPD2W.Z.V
FCVTTPD2W.U.V
FCVTTPD2W.D.V
FCVTTPS2D.N.V
FCVTTPS2D.Z.V
FCVTTPS2D.U.V
FCVTTPS2D.D.V

FCVTTPD2D.N.V

FCVTTPD2D.Z.V
FCVTTPD2D.U.V
FCVTTPD2D.D.V
FROUND32.N.V
FROUND32.Z.V
FROUND32.U.V
FROUND32.D.V
FROUNDG64.N.V
FROUNDG64.Z.V
FROUNDG64.U.V
FROUNDG64.D.V




AL ins: Arithmetic and Logical Instructions

A A0, .Al
A ADD, MAX, SHL, é , etc
., MAins: Multiply and Accumulate Instructions
A Mo, .M1
A MuUL, MAC, MSU, DTP, ¢é, etc
. DT ins: Data transfer and Memory Load/Store Instructions
A .DO, .D1
R7 L Blaes T, <OV rre i Pet @
., FAins: Float point Arithmetic and Logical Instructions
A FO,.F1
A FADD32.V, FSUB32, FMULADD32.V, e, et c
AL.D ins
AL.D1
31 30 29 2726 2221 16 15 109 4
00| Op | Op1 |rs2/const6 | rsl | rd PRI |
AL.D2
31 30 29 27 26 2221 16 15 109 4
| 00N 2Op ™ _aa0p TN ThreOpk2t | =sF | rd PRI |
AL.D3
31 30 29 27 26 25 109 43
| 00 | Op |Op_1] scst16 | rd | PRI ]
MA.D ins
MA.D1
31 30 29 2726 2221 16 15 109 4
|01 ] oOp | Op1l |rs2/const6 | rsl | rd PRI |

11
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MA.D2
31 30 29 27 26 2221 16 15 109 3 0
loa | op | op1 | op2 | rsl | rd | PRI ]
MA.D3
3130 29 27 26 25 109 4 3 0
o1 ] Op | Opl1] scst16 |  rd | PRI |
DT.D ins
DT.D1
31 30 29 27 26 2221 16 15 109 3 0
10 ] Op | Op1 | rs2/iconst6 | rsl ] rd | PRI ]
DT.D2
31 30 29 27 26 2221 16 15 109 3 0
[10] op | ©Op1 | oOp2 | rsi | rd | PRI ]
DT.D3
31 3029 2726 22 21 18 17 1312 109 4 3 0
| 10| Op |Op 1] mode |offsetR/cst5| baseR | rd | PRI |
DT.D4
31 3029 2726 2423 3 0
10| Op |Op 1] cst20 | PRI |
DT.D5
31 30 29 27 26 2221 16 15 109 3 0
l10] op | op1 | op2 | rs XXxxxx | PRI |
DT.D6
31 30 29 27 26 2221 1918 3 2 0
| 10 [ op | op_1 | xxx | cstl16 | LPRop |
F.D ins
F.D1
31 30 29 27 26 2221 16 15 109 3 0
| 11 | Op | Op_1 | rs2/const6 | rsl | rd | PRI |
F.D2
31 30 29 27 26 2221 16 15 109 3 0
| 1| op | op1 | op2 [ rs1 | rd | PRI |

12



B

N-LPSETUP select

LPRop | LPSETUP
select
000 LPSETUPOa LoopO_Begin v 168 v LPTO
001 LPSETUPOb LoopO_Begin 168 v LPTO
010 LPSETUPOC LoopO_End v:: LPTO v
011 LPSETUPOd LoopO_Num-1 v LPCO
100 LPSETUP1a Loopl_Begin v 168 v LPT1
101 LPSETUP1b Loopl_ Begin 168 v LPT1
110 LPSETUP1c Loopl End s LPT1 \
111 LPSETUP1d Loopl Num-1 v LPC1
PRI-predictive register index
PRI Conditional register
0000 Non conditional
0001 GO
0010 1GO
0011 G1
0100 IG1
0101 G2
0110 1G2
0111 G3
1000 IG3
1001 G4
1010 1G4
1011 G5
1100 IG5
1101 G6
1110 1G6
1111 Non conditional
PRI b B
PRlIw 0000 1111 o] 4w 0001 GOuw O © 0010
GO O Y 1 GO[ G6#a A
rd” address of destination register
© " oebit 64 @ A Y
"t RDTG T ~wE “A
rsl,rs2,rs3 address of source register
* N 6hitA W “rs1 TG
~wE “Ars2b A
Load/Store Mode
Syntax Mode k z
*BaseR 0000 G
*+BaseR[Offset] 0010 G
*-BaseR[Offset] 0011 G

13



Magnolia Processor Instruction Set Reference

*BaseR++[Offset] 0100 ¥
*BaseR --[Offset] 0101
*++BaseR[Offset] 0110 Q¥
*--BaseR [Offset] 0111 O
*+BaseR(ucstb) 1000 G
*-BaseR(ucst5) 1001 G
*+BaseR[ucst5] 1010 G
*-BaseR[ucst5] 1011 G
*BaseR++[ucst5] 1100 v
*BaseR --[ ucst5] 1101
*++BaseR[ucst5] 1110 DY
*--BaseR [ucstb] 1111 Wi
Magnolia “yr o 5 RAMT U 256bhit(8 x 32bit) D~
256bit D wWwaed ° (FetchPacke)Ad =~ vy Ne @ )
- 0 8 D~ 0 D] W e
(Execution Packet) ) A
D b
Magnolia D HP o ) ew Y'H ~ 2®d00
y "HT ~ 2®01 MY “HT ~ 2®10 DY "HT 211  FY HT
Magnolia B 6 D " 5T w
{1 "H B b) o A Ve D b) W
AAMMDDFF, 4 B HB B A ¢ vy T HY
D W i W'y D A

14
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Dw Y H vy L A L MOV.RC, MOV.CR 9 b
H D At T- W' L By Ao - T
IFRT T By T H° 0A
Addr Name Meaning Description
000000 | AMR Addressing Mode Register H Ty :
Y Block
000001 | CSR Control Status Register ° T a = cache L~ B
001000 | LPCO LOOP Counter 0 LOOP
001010 | LPBO LOOP Bottom 0 LOOP
001011 | LPTO LOOP TOP O 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 n T a
010001 | IER Interrupt Enable Register T a
010010 | IFR Interrupt Flag Register T
010100 | RETPC Interrupt and Subroutine Return PC T
010101 | VSR Vector Status Register i Ty
011000 | PC Program counter
011001 | PCE1 Program counter, E1 phase El
AMR
AMR U “ o S X8, X9, X10, X11,
Y8, Y9, Y10, Y1I" AMR ° AMR
31 30 29 28 27 26 25 24 23 2221 2019 1817 16
MX8 | MX9 | MX10 | MX11 MY8 | MY9 | MY10 | MY11
BLK1 BLK2
15 87 0
MX* MY*NeZ 7 X8, X9, X10, X11, Y8, Y9, Y10, Y11 i
00
01 N blk1 _
10 N blk2 _
11 G
CSR
cCsR L T L B A

15



Magnolia Processor Instruction Set Reference

31 17 16

Reserved | PWRD

SUF | SOF | PRI[13:0]

15 14 13 0

PRI[13:0]: L B
SOF: Stack Overflow flag 6
SUF: Stack Uderflow flag 6
PWRD: Control power-down modes w A

G idle Sleep N P wolo FA
PRI[13:0]: L B
R: Reserved G B

Ci Ci
S( ':::'
> >

LPMR

LPMR ¢ L LOOP LOOP i T LPC o i T
y 2 - XD,YD w ¥ "H LPSETUPO, LPSETUP1,
LPSETUP2, LPSETUP3 D G ~ LOOP_BEGIN Dyi1 LOOP_ENDN

b) L~ LOOP_BEGIN R~ b) v D G
LPSETUPO, LPSETUPY" Loop LPT LOOP_END R

b) 5 G LPSETUP2 o~ [

Loop LPB H b 2%-1A
LPSETUP3 o LPC @ 65536 A o

0 el LPT LPB 0 p- td LPB  H [
5 LPT D A LPCi 1T LPCu O R ¥ ~ 0 LPB D A
15 0

~

(=5

| LPCO

enDn
LPSETUPO /[ LOOP_BEGIN 168 LPT 168
LPSETUP1 /I LOOP_BEGIN Vv 16°F LPT v 168
LPSETUP2 /I LOOP_END #:;: LPR.ADR.S LPB
LPSETUP3 1l I | LPC
LOOP_BEGIN 100: 1l 4 0x1000, LOOP_BEGIN 4 0x1000
1l 100

ADD (.A) X0, X1

ISUB (.M) X5, X6

ADD (.A) X0, X2
ISUB (M) X5, X7

LOOP_END:
ADD (.A) X0, X3
ISUB (M) X5, X8
16



17

/i W  0x1005, w5 LOOP END w4 5
SKMR
SKMR ¢ L STACK L i T SP SKT
SKBA SP STACK_START b AT PUSH POP
D k -~ MOV.RC b v A
31 0
SP |
*R
31 0
SKT |
*R, W
31 0
| SKB |
*R, W
IGE
IGE T H @ IGE PIGE IGE n T a H™ ™ = reset
1Y 27 T L7 7 7Y ‘@b ] T ¥V IGE L - IGEw 1
T " © IGEuw 0 2 reset H T A
PIGE IGE MH"™~ TA =~ {NeeTALY = L[ PIGE
I T " PIGET p A [ IGETA
| Reserved | PIGE | IGE |
31 2W R 0
IER
IERw T a A T v 16@T "1 TresetT ~ NMIT ~ FIFO
empty T ful T ~ yi IDLE T b~ T int0 int7  w’~ T
Al ok T IERT Ve a B~ We & 0 7
i ha W 1 W lll| < S AIERTNB H "
A
[R R JR R R R |[R [R [IntZ7][Int6 [Int5 [Int4 [Int3 [ Int2 [ Intl | IntO |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IFR
IFR T A resetH WaT T W@ T
- T 0 T B w 1A T
p aT a p YiNeT neo -~ T A
[R R [R JiIdel Jidle0 [ Ful [ Emp [ NMI [Int7 Jint6 [Int5 [Int4 [Int3 [Int2 [Intl [ Int0 |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
VSR
VSR T i Ty B LY ew {1 H
e VSRA" Y MOV.RC yi A A
31 24 23 18 17 16



Magnolia Processor Instruction Set Reference

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: o~ & YHp & Ty
8bit & h VMIN 4 Byte S & Y 'Hp & b 8bit &
b7 16bit b~ + VMIN 4 16bit A
RETPC
~ T T * RETPCT G T A
RETPC
31 0

18




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

19



Magnolia Processor Instruction Set Reference

b b
ADD/ADD.U T ADD/ADD.U
W ADD (.type) rd, rs1, rs2
ADD.U (.type) rd, rsl, rs2
type=.A, M, .D
rd, rs: GO~G63,
D)
AL.D1
31 30 29 22 21 16 15 10 9 4 3 0
| 00 | Op | rs2/const6 | rsl | rd | PRI ]
MA.D1
31 30 29 22 21 16 15 10 9 4 3 0
| 01 | Op | rs2iconst6 | rsl | rd | PRI |
DT.D1
31 30 29 22 21 16 15 10 9 4 3 0
[ 10 | Op | rs2/const6 | rsl | rd | PRI ]
ADD
b b 1 "H b
rd slong A 000 00001
rsl sint A
rs2 sint
rd slong A 000 00010
rsl slong A
rs2 sint
rd sint A 000 00011
rsl sint A
rs2 ucst6
rd slong A 000 00100
rsl sint A
rs2 ucst6
rd slong A 000 00101
rsl slong A
rs2 ucstb5
rd sllong A 000 00110
rsl sllong A
rs2 sllong
rd sllong A 000 00111
rsl sslong A
rs2 ucsto6
rd sint .M 000 00001
rsl sint .M
rs2 ucst6
rd uint .D 000 00001
rsl uint .D
rs2 ucst6

20



ADD.U

b b b
rd ulong A 000 01001
rsl uint A
rs2 uint
rd ulong A 000 01010
rsl ulong A
rs2 uint
rd uint A 000 01011
rsl uint A
rs2 ucst6
rd ulong A 000 01100
rsl uint A
rs2 ucst6
rd ulong A 000 01101
rsl ulong A
rs2 ucst5
rd ullong A 010 01110
rsl ullong A
rs2 ullong
rd ullong A 010 01111
rsl uslong A
rs2 ucst6
D
rs2 b rs1 T T £ G
rdT A b rs2uw 6bit A E 4 W A
b
If (cond) rd <=rs1 + rs2/ucst6
Else nop
1 cycle
D
ADD (.A) GO, G1, G2; *G0 = G1 + G2*/

[prOJADD (.A)

G5, G4, G5
ADD.U ((A) G5, G3, #16

[¥if(pro==1) G5 = G4 + G5*/

[*G5 = G3 + 16*/

21



Magnolia Processor Instruction Set Reference

b b
ADD32/ADD32.U ST 4 ADD32/ADD32.U

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

rd, rs: GO~G63,
D
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| o0 | op | Op.1 | rs2/const6 | rsl | rd | PRI ]
MA.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 01 | Oop | Op1 | rs2lconst6 | rsi | rd | PRI ]
DT.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 10 | op | ©Op.1 | rs2/const6 | rsi | rd | PRI ]
ADD32
b b 1 "H b
rd sint A 000 00000
rsl sint A
rs2 sint
rd sint M 000 00000
rsl sint .M
rs2 sint
rd uint .D 000 00000
rsl uint .D
rs2 uint
ADD32.U
b b 1'H b
rd uint A 000 01000
rsl uint A
rs2 uint
D
rs2 b rs1T S ) v G
rdT A b rs2w 6bit R B ™ ~ 4 A
b
If (cond) rd <=rs1 + rs2/ucst6
Else nop

22



1 cycle

D

ADD32 (.A) GO, G1, G2;
[prOJADD 32(.A) G5, G4, G5
ADD32.U (A) G5, G3, #16

GO = G1 + G2*/
[¥if(pro==1) G5 = G4 + G5*/
/*G5 = G3 + 16%/

23



Magnolia Processor Instruction Set Reference

b b
ADD.2 H @ 16bit A ADD.2
W ADD.2 (.type) rd, rs1, rs2
type=.A, M, .D
rd, rs: GO~G63,
D)
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| o0 | op | Op1 | rs2iconst6 | rsl | rd | PRI ]
MA.D1
31 30 29 27 26 22 21 16 15 10 9 4 /3 0
| 01 | op | Op1 | rs2lconst6 | rsi | rd | PRI ]
DT.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 10 | Op | ©Op1 | rs2/consté | rsl | rd | PRI |
ADD.2
b b 1 "H b
rd 2hws A 000 10000
rsl 2hws
rs2 2hws
rd 2hws A 000 10001
rsl 2hws
rs2 ucst6
rd 2hws .M 000 00010
rsl 2hws
rs2 2hws
rd 2hws .D 000 00010
rsl 2hws
rs2 2hws
D)
rs2 T H @ 16bit Gl T INezb rs1T 16bit
R ( ) v Noz G rd HeV TA b
rs2w 6bit T4 W T4 A
b
If (cond)

rd_hw2s <=rsl_hw2s +rs2_hw2s
rd_hwls <=rsl_hwls +rs2_hwls

}

else nop
24



1 cycle

o}

ADD.2 (\A)
[prOJADD.2 (.A)

GO, G1, G2;
G5, G4, #2

FGO_h=G1_h+G2_h;GO_|=G1_|+G2_|*
[¥if(pro==1) G5_h = G4 _h + 2; G5_| = G4_| + 2%/

25



Magnolia Processor Instruction Set Reference

b b
ADDK 16 P M ¥ ADDK
W ADDK (.type) rd, cstl6
type=.A
rd, rs: GO~G63,
D)
AL.D3
31 30 29 27 26 25 10 9 4 3 0
| 00 | Op |[Op 1] scst16 | rd | PRI |
ADDK
b b 1 "H b
rd sint A 110 0
scst16
rd sllong A 110 1
scst16
rd uint A 111 0
scst16
rd ullong A 111 1
Scst16
)
rdT CHCE 168 M v G rdT A
b
If (cond) rd <=rd + scst16
Else nop
1 cycle

D
ADDK(A) GO, #166h108 ®#G0=GO0 + 1606h1080 */

26



SADD - 4 SADD
W SADD (.type) rd, rsi, rs2
type=.A
rd, rs: GO~G63,
D)
AL.D1
31 30 29 27 26 22 21 16a87 10 9 4 3 0
| o0 | op | Op.1 | rs2iconst6 | rsl | rd | PRI ]
SADD
b b i 'H b
rd slong A 000 10101
rsl slong
rs2 sint
rd sint A 000 10110
rsi sint
rs2 ucst6
rd slong A 000 10111
rsl slong
rs2 ucst6
rd sllong A 000 11000
rsl sllong
rs2 sllong
rd sllong A 000 11001
rsl sllong
rs2 ucst6
D)
rs2 b rs1 T Smm | ) wT
G rd T A b rs2w 6bit N B ™
T4 A
b
If (cond) RA(S) <= sat(rs2(S) + rs1(S))
Else nop

saturation rules:
If rd is a sint and rs2 + rs1 > 2%.-1, then rd <= 2°'-1;
If rd is a sint and rs2 + rs1 < -2*, then rd <= -2°";
If rd is a slong and rs2 + rs1 > 2%°-1, then rd <= 2%-1;
If rd is a slong and rs2 + rs1 < -2%, then rd <= -2°°
If rd is a sllong and rs2 + rs1 > 2%-1, then rd <= 2%-1;
If rd is a slong and rs2 + rs1 < -2%, then rd <= -2,

27



Magnolia Processor Instruction Set Reference

1 cycle

D

SADD (A) G1, G2, G3;

28



b b

SADD32 - 4 SADD32
W SADD32 (.type) rd, rsl, rs2
type=.A
rd, rs: GO~G63,
D)
AL.D1
31 30 29 27 26 22 21 16a87 10 9 4 3 0
| o0 | op | Op.1 | rs2iconst6 | rsl | rd | PRI ]
SADD32
b b 1 'H b
rd sint A 000 10100
rsi sint
rs2 sint
D)
rs2 b rs1T B ( TRL v
G rd T A b rs2w 6bit R B R
T4 A
b
If (cond) Rd(S) <= sat(rs2(S) + rs1(S))
Else nop

saturation rules:
If rd is a sint and rs2 + rs1 > 2%.-1, then rd <= 2°'-1;
If rd is a sint and rs2 + rs1 < -2*, then rd <= -2°";
If rd is a slong and rs2 + rs1 > 2°°-1, then rd <= 2%-1;
If rd is a slong and rs2 + rs1 < -2*°, then rd <= -2%:
If rd is a sllong and rs2 + rs1 > 2°%-1, then rd <= 2%-1;
If rd is a slong and rs2 + rs1 < -2%, then rd <= -2%;

1 cycle

D
SADD32 (.A) G1, G2, G3;
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Magnolia Processor Instruction Set Reference

b b
SADD.S.2/.U.2/.US.2 H @ ~/ ~ 16 SADD.S.2/.U.2/.US.2
B ¥
W SADD.S.2 (.type) rd, rs1, rs2
SADD.U.2 (.type) rd, rsl, rs2
SADD.US.2 (.type) rd, rs1, rs2
type=.A
rd, rs: GO~G63,
D
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 | Op | ©Op1 | rs2iconsté | rsl | rd | PRI |
SADD.S.2
b b 1 'H b
rd 2hws A 000 11010
rsi 2hws
rs2 2hws
rd 2hws A 000 11011
rsl 2hws
rs2 ucst6
SADD.U.2
b b 1 "H b
rd 2hwu A 000 11100
rsl 2hwu
rs2 2hwu
rd 2hwu A 000 11101
rsl 2hwu
rs2 ucst6
SADD.US.2
b b Y 'H b
rd 2hwus A 000 11110
rsl 2hwus
rs2 2hwus
D
rs2T Ha 16bit 7 ( © INez b rslT 16bit
S ) W No# G rd He
1 TA b rs2w 6bit 4 T 4 W w7 4 A
b

30



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 i 2*° to 2'°-1, no saturation is performed

if the sum of two adders is greater than 2'°-1, then the result is set to 2*°-1;
if the sum of two adders is less than -2*°, then the result is set to -2'°;

Unsigned saturation rules:
if the sum of two adders is the range of 0 to 2'°-1, no saturation is performed
if the sum of two adders is greater than 2'°-1, then the result is set to 2*°-1;
if the sum of two adders is less than 0, then the result is set to 0;

1 cycle
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b
SUB/SUB.U L SUB/SUB.U
W SUB (.type) rd, rsl, rs2
SUB.U (.type) rd, rs1, rs2
type=.A, M, .D
rd, rs: GO~G63,
D)

31 30 29 22 21 16 15 10 9 4 3 0
| 00 | rs2/const6 | rsi | rd | PRI ]
31 30 29 22 21 16 15 10 9 4 3 0
| 01 | rs2iconst6 | rsl | rd | PRI |
31 30 29 22 21 16 15 10 9 4 3 0
| 10 | rs2/const6 | rsl | rd | PRI ]
SUB

b b 1 "H b

rd slong A 001 00010
rsl sint A

rs2 sint

rd slong A 001 00011
rsl slong A

rs2 sint

rd sint A 001 00100
rsl sint A

rs2 ucst6

rd slong A 001 00101
rsl sint A

rs2 ucst6

rd slong A 001 00110
rsl slong A

rs2 ucstb5

rd sllong A 001 00111
rsl sllong A

rs2 sllong

rd sllong A 001 01000
rsl sslong A

rs2 ucsto6

rd sint .M 000 00100
rsl sint .M

rs2 ucst6

rd uint .D 000 00100
rsl uint .D

rs2 ucst6
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SuUB.U

b b 1 "H b
rd ulong A 001 01010
rsl uint A
rs2 uint
rd ulong A 001 01011
rsl ulong A
rs2 uint
rd uint A 001 01100
rsl uint A
rs2 ucst6
rd ulong A 001 01101
rsl uint A
rs2 ucst6
rd ulong A 001 01110
rsl ulong A
rs2 ucst5
rd ullong A 001 01111
rsl ullong A
rs2 ullong
rd ullong A 001 10000
rsl uslong A
rs2 ucst6
D
rs2 b rs1 T T =) G
rdT A b rs2uw 6bit A E 4 W v A
b
If (cond) rd <=rsl - rs2/ucst6
Else nop
1 cycle

D

SUB (.A)GO, G1, G2;

[proJSUB (.A)G5, G4, G5

SUB.U (.A) G5, G4, #16

GO =G1i G2*/
I¥if(pro==1) G5 = G4 - G5*/
I*G5 = G4 - 16*/
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b b
SuUB32/SuB32.U ST SUB32/SUB32.U

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

rd, rs: GO~G63,
D)
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| o0 | op | Op.1 | rs2/const6 | rsl | rd | PRI ]
MA.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 01 | Oop | Op1 | rs2lconst6 | rsi | rd | PRI ]
DT.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 10 | op | ©Op.1 | rs2/const6 | rsi | rd | PRI ]
SUB32
b b 1 "H b
rd sint A 001 00001
rsl sint A
rs2 sint
rd sint .M 000 00011
rsl sint .M
rs2 sint
rd uint .D 000 00011
rsl uint .D
rs2 uint
SUB32.U
b b 1'H b
rd uint A 001 01001
rsl uint A
rs2 uint
D)
rs2 b rs1T S SR T G
rdT A b rs2w 6bit R B ™ ~ 4 A
b
If (cond) rd <=rsl - rs2/ucst6
Else nop
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1 cycle

D

SUB32 (A) GO, G1, G2;
[prO]SUB32 ((A) G5, G4, G5
SUB32.U (.A) G5, G4, #16

GO =G1i G2*/
[¥if(pro==1) G5 = G4 - G5*/
I*G5 = G4 - 16%/
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b b
SUB.2 He 16°P SUB.2
W SUB.2 (.type) rd, rsl, rs2
type=.A, M, .D
rd, rs: GO~G63,
D
AL.D1
31 30 29 27 26 22 21 16 15 10 9 3 0
| 00 | Oop | ©Op1 | rs2lconsté | rsi | rd | PRI |
MA.D1
31 30 29 27 26 22 21 26315 10 9 3 0
| o0 | op | ©Op.1 | rs2iconst6 | rsl | rd | PRI |
DT.D1
31 30 29 27 26 22 21 16 15 10 9 3 0
| 10 | Oop | ©Op.1 | rs2/consté | rsi | rd | PRI |
SUB.2
b b 1 "H b
rd 2hws A 001 10001
rsl 2hws
rs2 2hws
rd 2hws A 001 10010
rsl 2hws
rs2 ucst6
rd 2hws M 000 00101
rsl 2hws
rs2 2hws
rd 2hws .D 000 00101
rsl 2hws
rs2 2hws
D
rs2 T H @ 16bit “§ % Nez b rs1 T 16bit
Y (RN T Noz G rd HeV TA b
rs2w 6bit 4 M T4 A
b
If (cond)

36

rd_hw2s <=rsl_hw2s - rs2_hw2s
rd_hwils <=rsl_hwls -rs2_hwls

}

else nop



1 cycle

o}

SUB.2 (.A)
[pro]SUB.2 (.A)

GO, G1, G2;
G5, G4, #2

GO _h=G1_hi G2_h;GO_I=G1 Ii G2 1%
[¥if(pro==1) G5_h = G4 h-2; G5_| = G4_| - 2/
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b b
SSUB - SSUB
W SSUB (.type) rd, rs1, rs2
type=.A
rd, rs: GO~G63,
D)
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 | Oop | ©Op1 | rs2lconsté | rsi | rd | PRI |
SSUB
b b 1 "H b
rd slong A 001 10110
rsl slong
rs2 sint
rd sint A 001 10111
rsi sint
rs2 ucst6
rd slong A 001 11000
rsl slong
rs2 ucst6
rd sllong A 001 11001
rsl sllong
rs2 sllong
rd sllong A 001 11010
rsl sllong
rs2 ucst6
D)
rs2 b rs1T AN TRy
G rd T A b rs2w 6bit R B ™
4 A
b
If (cond) RA(S) <= sat(rs2(S) - rs1(S))
Else nop

saturation rules:
If rd is a sint and rs2 + rs1 > 2%%-1, then rd <= 2%'-1;
If rd is a sint and rs2 + rs1 < 2% then rd <= -2°%;
If rd is a slong and rs2 + rs1 > 2%°-1, then rd <= 2%-1;
If rd is a slong and rs2 + rs1 < -2%, then rd <= -2°°;
If rd is a sllong and rs2 + rs1 > 2%-1, then rd <= 2%-1;
If rd is a sllong and rs2 + rs1 < -2%, then rd <= -2%;
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1 cycle

UB (.A)




Magnolia Processor Instruction Set Reference

b b
SSUB32 N SSUB32
W SSUB32 (.type) rd, rsl, rs2
type=.A
rd, rs: GO~G63,
D
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 | Oop | ©Op1 | rs2lconsté | rsi | rd | PRI |
SSUB32
b b 1 "H b
rd sint A 001 10101
rsl sint
rs2 sint
D
rs2 b rs1T A ( oA Y
G rd T A b rs2w 6bit N B ™
T4 A
b
If (cond) Rd(S) <= sat(rs2(S) - rs1(S))
Else nop

saturation rules:
If rd is a sint and rs2 + rs1 > 2%%-1, then rd <= 2°'-1;
If rd is a sint and rs2 + rs1 < 2%, then rd <= -2%;
If rd is a slong and rs2 + rs1 > 2°°-1, then rd <= 2%-1;
If rd is a slong and rs2 + rs1 < -2*°, then rd <= -2%:
If rd is a sllong and rs2 + rs1 > 2%%-1, then rd <= 2%-1;
If rd is a sllong and rs2 + rs1 < -2%, then rd <= -2%;

1 cycle

D
SSUB32 (.A) G1, G2, G5;
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b b

SSUB.S.2/.U.2 16 P N SSUB.S.2/.U.2
W SSUB.S.2 (.type) rd, rsl, rs2
SSUB.U.2 (.type) rd, rs1, rs2
type=.A
rd, rs: GO~G63,
D
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| o0 | op | Op1 | rs2/const6 | rsl | rd | PRI ]
SSUB.S.2
b b 1 "H b
rd 2hws A 001 11011
rsi 2hws
rs2 2hws
Rd 2hws A 001 11100
rsl 2hws
rs2 ucst6
SSUB.U.2
b b 1 "H b
rd 2hwu A 001 11101
rsl 2hwu
rs2 2hwu
rd 2hwu A 001 11110
rsl 2hwu
rs2 ucst6
D
rs2 T H @ 16bit R T INezb rs1T 16bit
D ¢ e N Noz G rd Ha\
TA b rs2w 6bit 4 T 4 W w7 4 A
b
If (cond)

{
Rd_hw2s/u <= sat(rs2_hw2s/u - rs1_hw2s/u)
Rd_hw1s/u <= sat(rs2_hw1s/u - rs1_hwls/u)

}

else nop

Signed saturation rules:
if the sum of two adders is the range of i 2*° to 2'°-1, no saturation is performed
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if the sum of two adders is greater than 2'°-1, then the result is set to 2*°-1;
if the sum of two adders is less than -2'°, then the result is set to -2*°;

Unsigned saturation rules:
if the sum of two adders is the range of 0 to 2'°-1, no saturation is performed
if the sum of two adders is greater than 2'°-1, then the result is set to 2*°-1;
if the sum of two adders is less than 0, then the result is set to 0;

1 cycle
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b b

MAX/MAX.U - v MAX
W MAX (.type) rd, rs1, rs2
type=.A
rd, rs: GO~G63,
D)
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 | Oop | ©Op1 | rs2lconsté | rsl | rd | PRI |
MAX
b b 1 "H b
rd sint A 010 00011
rsl sint
rs2 sint
rd sllong A 010 00100
rsl sllong
rs2 sllong
MAX.U
b b 1 "H b
rd uint A 010 00101
rsl uint
rs2 uint
rd ullong A 010 00110
rsl ullong
rs2 ullong
D)
rs2 T © mb @il T = A 0 v
TA
b
If (cond)
{
rd <= max(rs2,rsl)
}
else nop
1 cycle
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b b
MAX.S.2/.U.2 16 P - v MAX.S.2/.U.2
W MAX.S.2 (.type) rd, rsi, rs2
MAX.S.2 (.type) rd, rsi, rs2
type=.A
rd, rs: GO~G63,
D
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| o0 | op | Op.1 | rs2/const6 | rsl | rd | PRI ]
MAX.S.2
b b i "H b
rd 2hws A 010 00111
rsi 2hws
rs2 2hws
MAX.U.2
b b i "H b
rd 2hwu A 010 01000
rsl 2hwu
rs2 2hwu
D
rs2T H @ 16bit y “ Nezb rslT 16bit
" “€ A 0 v® Ha 16BitT A
b
If (cond)

rd_hw2s/u <= max(rs2_hw2s/u,rs1_hwz2s/u)
rd_hw1s/u <= max(rs2_hw1s/u,rs1_hw1s/u)

}

else nop

1 cycle
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b b
MIN/MIN.U - v MIN
W MIN (.type) rd, rsi, rs2
type=.A
rd, rs: GO~G63,
D)
AL.D1
31 30 29 27 26 22 21 16 15 10 9 3 0
| 00 | Oop | ©Op1 | rs2lconsté | rsl | rd | PRI |
MIN
b b 1 "H b
rd sint A 010 01011
rsl sint
rs2 sint
rd sllong A 010 01100
rsl sllong
rs2 sllong
MIN.U
b b 1 "H b
rd uint A 010 01101
rsl uint
rs2 uint
rd ullong A 010 01110
rsl ullong
rs2 ullong
D)
rs2 T T b orslT A
TA
b
If (cond)
rd <= min(rs2,rs1)
}
else nop
1 cycle
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b b
MIN.S.2/.U.2 16 P - v MIN.S.2/.U.2
W MIN.S.2 (.type) rd, rs1, rs2
MIN.U.2 (.type) rd, rs1, rs2
type=.A
rd, rs: GO~G63,
D
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| o0 | op | Op.1 | rs2/const6 | rsl | rd | PRI ]
MIN.S.2
b b i "H b
rd 2hws A 010 01111
rsi 2hws
rs2 2hws
MIN.U.2
b b i "H b
rd 2hwu A 010 10000
rsl 2hwu
rs2 2hwu
D
rs2T H @ 16bit A © Nezb rslT 16bit
il A 0 v’ Hae 16BitTA
b
If (cond)

rd_hw2s/u <= min(rs2_hw2s/u,rs1_hwz2s/u)
rd_hw1s/u <= min(rs2_hw1s/u,rs1_hw1s/u)

}

else nop

1 cycle
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b b

AVG.S.2/.U.2 16°# N v AVG.S.2/.U.2
W AVG.S.2 (.type) rd, rsl, rs2
AVG.U.2 (.type) rd, rs1, rs2
type=.A
rd, rs: GO~G63,
D)
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| o0 | op | Op1 | rs2/const6 | rsl | rd | PRI ]
AVG.S.2
b b 1 "H b
rd 2hws A 010 10011
rsi 2hws
rs2 2hws
AVG.U.2
b b 1 "H b
rd 2hwu A 010 10100
rsl 2hwu
rs2 2hwu
D)
rs2 T H @ 16bit = L T INezb rs1T 16bit
AV A Y v He 16BitT A
b
If (cond)
{
rd_hw2s/u=" rs2_hw2s/u +rsl_hw2s/u + 1) >>1
rd_hwls/u=" rs2_hwls/u +rsl _hwils/u + 1) >>1
}
else nop
1 cycle
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b b
ABS v ABS
W ABS (.type) rd, rs
type=.A
rd, rs: GO~G63,
D
AL.D2
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| o0 | op | Op1 | Op 2 | rsi rd | PRI |
ABS
b b i "H b
rd sint A 010 11111 000000
rs sint
rd slong A 010 11111 000001
rs slong
rd sllong A 010 11111 000010
rs sllong
D
rsT 2 A rd T A
T vu 2% 3 w 2% 1A
b
If (cond)
If( 2%'+1<=rs<=2%1)rd<=|rs|
elserd<= 231
Else nop
1 cycle
D
ABS (.A) G5, G4: I*G5 = |G4|*/
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b
ABS.2 16 P v ABS.2
W ABS.2 (.type) rd, rs
type=.A
rd, rs: GO~G63,
D
AL.D2
31 30 29 27 26 22 21 16 15 10 9 4 3 0
00 Op Op 1 | Op 2 | rsi rd PRI
ABS.2
b b i "H b
rd 2hws A 010 11111 000011
rs 2hws A
D
rsT Hae 16Bit ~ Ve G rdT A
T vu 2% 3 w 2 1A
b
If (cond)
If( 2'°+1 <= rd_hw2s <= 2°-1) rd_hw2s <= | rd_hw2s |;
else rd_hw2s <= 2%-1;
If( 2°+1 <=rd_hwils <= 2"°-1) rd_hw1s <= | rd_hwis |;
else rd_hwils <= 2™-1;
Else nop
1 cycle
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b b
NEG 1 NEG
W NEG (.type) rd, rs
type=.A
rd, rs: GO~G63,
D
AL.D2
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| o0 | op | Op1 | Op_2 | rsi | rd | PRI |
NEG
b b 1 "H b
rd sint A 010 11111 000101
rs sint
rd slong A 010 11111 000110
rs slong
rd sllong A 010 11111 000111
rs sllong
D
rsT 3 T - G rdT A
b
If (cond) rd <= -rs
Else nop
1 cycle
D
NEG (.A) GO, G1,; *GO0 = -G1*/
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NEG.2 16 P i NEG.2
W NEG.2 (.type) rd, rs
type=.A
rd, rs: GO~G63,
D
AL.D2
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| o0 | op | o©Op1 | Op_2 | rsl | rd | PRI |
NEG.2 (D) Format
b b 1 "H b
rd 2hws A 010 11111 001000
rs 2hws
D
rsT He 16Bit ~ N G rdT A
b
If (cond) rd_hw2s = -rd_hw2s
rd_hwls = -rd_hwls
Else nop
1 cycle
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b b
SAT 408 y 328 SAT
W SAT (.type) rd, rs
type=.A
rd, rs: GO~G63,
D
AL.D2
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| oo | op | oOp1l | Op_2 | | rd | PRI ]
SAT
b b "H b
rd sint 010 11111 001010
rs slong
D
rsT 408 > A / G rd v 32
BT~ 328 & A
b
If (cond) rd_sint = sat(rs_slong)
Else nop
1 cycle
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SAT.H 64 B y 328 SAT.H
W SAT.H (.type) rd, rs
type=.A
rd, rs: GO~G63,
D
AL.D2
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| o0 | op | o©Op1 | Op_2 | rsl | rd | PRI ]
SAT.H
b b 1 "H b
rd sint A 010 11111 001011
rs sllong
D
rsT  64bit - A 7 G rd v 32
B Ty 828 i A
b
If (cond) rd_sint = sat(rs_sllong)
Else nop
1 cycle
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b
SAT.L 328 Yy 16°P
W SAT.L (.type) rd, rs
type=.A
rd, rs: GO~G63,
D
AL.D2

31 30 29 27 26 22 21 16 15

00 [ op [ oOpt1 [ Op2 |
SAT.L (D) Format

b b
rd hwls
rs sint

D

rsT 32bit 3 168
v 16bit T~ 488 [; A
b
If (cond) rd_hw1s = sat(rs_sint)
Else nop

1 cycle

54

010 11111 001100



[~ ]

b b

SAT.S.2/U.2 16 P y 8P SAT.S.2/U.2
W SAT.S.2 (.type) rd, rs
SAT.U.2 (.type) rd, rs
type=.A
rd, rs: GO~G63,
D
AL.D2
31 30 29 27 26 22721 16 15 10 9 4 3 0
| o0 | op | Op1 | Op 2 | rsi | rd | PRI ]
SAT.S.2
b b Y'"H b
rd 2byte A 010 11111 001101
rs 2hws
SAT.U.2
b b i "H b
rd 2byte A 010 11111 001110
rs 2hwu
D
rsT H e 16bit & v© G rd
Hae 16 v 8hitT A
b

If (cond) rd_byte2s/u = sat(rs_hw2s/u)
rd_byteOs/u = sat(rs_hw1s/u)

Else nop
63 3231 16 15 0
| | rs_hw2s | rs_hwis |

63 3231 16 15 0

rd_byte2 rd_byteO
s/u s/u

sat(rs_h sat(rs_h
w2s/u) w2s/u)

1 cycle
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b b
DQUANT i DQUANT
W DQUANT (.type) rd, rs
type=.A
rd, rs: GO~G63,
D)
AL.D2
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| o0 | op | Op1 | Op_2 | rsi | rd | PRI |
DQUANT
b b 1 "H b
rd sint A 010 11111 00111
rs sint
)
rsT 328 - v We - v T
rsT ¥ q G rd v 32B T~ 328
5 A
b
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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b b

DQUANT.2 16 B i b DQUANT.2
W DQUANT.2 (.type) rd, rs
type=.A
rd, rs: GO~G63,
D)
AL.D2
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| o0 | op | o©Op1 | Op_2 | rsl | rd | PRI |
DQUANT.2
b b i 'H b
rd 2hws A 010 11111 010000
rs 2hws
D
rsT v 168 & v we- v T
rs Vv 16F F G rd v 168 T’
rsT 16 8 ~ v we” v T
rs 16 B 4 G rd 168 TA
b
If (cond)
If(rs_hw1s > 0) rd_hwls = 2*rs_hwils + 1;
Else if(rs_hwls <0) rd_hwils = 2* rs_hw1s -1;
Else rd_hwils = 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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AND
ANDN
OR
ORN
XOR
XORN
NOT



b b
AND PL b AND
W AND (.type) rd, rs1, rs2
type=.A, M, .D
rd, rs: GO~G63,
D)
AL.D1
31 30 29 27 26 22 21 16 15 10 9 3 0
| 00 | Oop | ©Op1 | rs2lconsté | rsi | rd | PRI |
MA.D1
31 30 29 27 26 22 21 16 15 10 9 3 0
| 01 | Op Op_1 | rs2iconst6 | rsl | rd | PRI |
DT.D1
31 30 29 27 26 22 21 16 15 10 9 3 0
| 10 | Op Op_ 1 | rs2iconst6 | rsi | rd | PRI |
AND
b b 1 "H b
rd sint A 011 00000
rsl sint
rs2 sint
rd sint A 011 00001
rsl sint
rs2 Scst6
rd sllong A 011 00010
rsl sllong
rs2 sllong
rd sllong A 011 00011
rsl sllong
rs2 scst6
rd sint .M 000 10000
rsl sint
rs2 sint
rd sint .D 000 00110
rsl sint
rs2 sint
D)
rs2T b rslT b N G
rdT A
b
If (cond)

{
rd=rsl &rs2
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}
else nop
1 cycle
D
AND (.A) GO, G1, G2; *G0=G1& G2 */
[PrOJAND (.M) G5, G4, G10 [*if(prO==1) G5 = G4 & G10%*/
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b b
ANDN P b b ANDN
W ANDN (.type) rd, rsl, rs2
type=.A, M, .D
rd, rs: GO~G63,
D)
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 | Oop | ©Op1 | rs2lconsté | rsi | rd | PRI |
MA.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| o0 | op | oOp.1 | rs2iconst6 | rsl | rd | PRI |
DT.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 10 | Oop | ©Op.1 | rs2/consté | rsi | rd | PRI |
ANDN
b b 1 "H b
rd sint A 011 00100
rsl sint
rs2 sint
rd sint A 011 00101
rsl sint
rs2 scst6
rd sllong A 011 00110
rsl sllong
rs2 sllong
rd sllong A 011 00111
rsl sllong
rs2 scst6
rd sint .M 001 11010
rsl sint
rs2 sint
rd sint .D 010 00110
rsl sint
rs2 sint
D)
rs2T b rslT b N G
rdT A
b
If (cond) rd = ~(rs1 & rs2)
else nop
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1 cycle
D
ANDN (A) GO, X1, G2; *G0= ~(G1 & G2) */
[prOJANDN (.M) G5, G4, G10 I*if(pro==1) G5 = ~(G4 & G10)*/
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b b
OR B b OR
W OR (.type) rd, rs1, rs2
type=.A, M, .D
rd, rs: GO~G63,
D)
AL.D1
31 30 29 27 26 22 21 16 15 10 4 3 0
| 00 | op | Op.1 | rs2/const6 | rsl rd | PRI ]
MA.D1
31 30 29 27 26 22 21 16 15 10 4 3 0
| 01 | op | ©Op1 | rs2lconst6 | rsi rd | PRI |
DT.D1
31 30 29 27 26 22 21 16 15 10 4 3 0
| 10 | Oop | Op_1 | rs2/const6 | rsi rd | PRI |
OR
b b N b
rd sint A 011 01000
rsl sint
rs2 sint
rd sint A 011 01001
rsl sint
rs2 Scst6
rd sllong A 011 01010
rsl sllong
rs2 sllong
rd sllong A 011 01011
rsl sllong
rs2 scst6
rd sint .M 000 10010
rsl sint
rs2 sint
rd sint .D 000 01000
rsl sint
rs2 sint
D)
rs2T b rslT G
rdT A
b
If (cond) rd =rsl|rs2
else nop
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1 cycle
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b b
ORN B b ORN
W ORN (.type) rd, rs1, rs2
type=.A, .M, .D
rd, rs: GO~G63,
D)
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| o0 | op | Op1 | rs2iconst6 | rsl | rd | PRI ]
MA.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 01 | op | ©Op1 | rs2lconst6 | rsi | rd | PRI ]
DT.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 10 | op | Op.1 | rs2iconst6 | rsl | rd | PRI ]
ORN
b b 1 "H b
rd sint A 011 01100
rsl sint
rs2 sint
rd sint A 011 01101
rsl sint
rs2 Scst6
rd sllong A 011 01110
rsl sllong
rs2 sllong
rd sllong A 011 01111
rsl sllong
rs2 scst6
rd sint .M 000 10011
rsl sint
rs2 sint
rd sint .D 000 01001
rsl sint
rs2 sint
D)
rs2T b rslT N G
rdT A
b
If (cond) rd = ~(rs1 | rs2
else nop
1 cycle
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b
XOR B b XOR
W XOR (.type) rd, rsl, rs2
type=.A, M, .D
rd, rs: GO~G63,
D)
AL.D1
31 30 29 27 26 22 21 16 15 10 3
| o0 | op | Op.1 | rs2/const6 | rsl rd | PRI
MA.D1
31 30 29 27 26 22 21 16 15 10 3
| 01 | op | ©Op1 | rs2lconsté | rsi rd | PRI
DT.D1
31 30 29 27 26 22 21 16 15 10 3
| 10 | op | Op_1 | rs2/const6 | rsi rd | PRI
XOR
b b N b
rd sint A 011 10000
rsl sint
rs2 sint
rd sint A 011 10001
rsl sint
rs2 Scst6
rd sllong A 011 10010
rsl sllong
rs2 sllong
rd sllong A 011 10011
rsl sllong
rs2 scst6
rd sint .M 000 10100
rsl sint
rs2 sint
rd sint .D 000 01010
rsl sint
rs2 sint
D)
rs2T b rslT G
rdT A
b
If (cond) rd =rsl1 ~rs2
else nop
1 cycle
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b b
XORN B b XORN
W XORN (.type) rd, rs1, rs2
type=.A, M, .D
rd, rs: GO~G63,
D)
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 ] Oop | ©Op1 | rs2lconsté | rsi | rd | PRI |
MA.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 01 | op | ©Op.1 | rs2/const6 | rsl | rd | PRI ]
DT.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 10 | Oop | ©Op1 | rs2lconst6 | rsl | rd | PRI |
XORN
b b 1 "H b
rd sint A 011 10100
rsl sint
rs2 sint
rd sint A 011 10101
rsl sint
rs2 scst6
rd sllong A 011 10110
rsl sllong
rs2 sllong
rd sllong A 011 10111
rsl sllong
rs2 scst6
rd sint .M 000 10101
rsl sint
rs2 sint
rd sint .D 000 01011
rsl sint
rs2 sint
D)
rs2T b rslT N G
rdT A
b
If (cond) rd = ~(rs1 ~rs2
else nop
1 cycle
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b b
NOT BT ® NOT
W NOT (.type) rd, rs
type=.A
rd, rs: GO~G63,
D
AL.D2
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| o0 | op | Op1 | Op 2 | rsi rd | PRI |
NOT
b b H b
rd sint A 011 11111 000000
rs sint
rd sllong A 011 11111 000001
rs sllong
D
rsT £ R rdT A
b
If (cond) rd = not rd
Else nop
1 cycle
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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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B b B b
ASL b ASL
W ASL (.type) rd, rs1, rs2
type=.A
rd, rs: GO~G63,
D
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 | Oop | ©Op1 | rs2lconsté | rsl | rd | PRI |
ASL
b b 1 "H b
rd sint A 100 00000
rsl sint
rs2 uint
rd sint A 100 00001
rsl sint
rs2 ucst6
rd slong A 100 00010
rsl slong
rs2 uint
rd slong A 100 00011
rsl slong
rs2 ucst6
rd sllong A 100 00100
rsl sllong
rs2 uint
rd sllong A 100 00101
rsl sllong
rs2 ucst6
D
D b rs1T i B~ o B
rdT~ B B rs2/ucsté _ A
rsl y 408 2R R yw 39 Yy
BB rs27 0 v 6B Fu S B v
39<rs1<63 t BB 39A
rsi W 328 ~ Y BB rs27 0 v 58~
Fy S I BB b w 31A
BB oy " 4 ucst6 ucste O 314 A
b
If (cond) rd = rs1 << rs2/ucst6
Else nop

70



Magnolia Processor $truction Set Reference

1 cycle

71



Magnolia Processor Instruction Set Reference

B b B b
ASL.2 1668 b ASL.2
W ASL.2 (.type) rd, rs1, rs2
type=.A
rd, rs: GO~G63,
D
AL.D1
31 30 29 27 26 22 21 16 15 10 9 3 0
| 00 | Oop | ©Op1 | rs2lconsté | rsi | rd | PRI |
ASL.2
b b i "H b
rd 2hws A 100 00110
rsl 2hws
rs2 uint
rd 2hws A 100 00111
rsl 2hws
rs2 ucst6
D
D b rs1T 168 ~ Yiv 168 i
B 4 0 9P Noz rd 168 v 168 T B
B rs2/lucst6 _ A BB rs27 O v 4B F oy y
"4 T kO BAY w 15A BB y T
ucst6 - O ucst6 v 4B~ BB o[ 154 A
b
If (cond)

rd_hws2 =rsl _hws2 << rs2/ucst6
rd_hwsl =rsl hwsl << rs2/ucst6
Else nop

1 cycle
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B b B b
ASR - b ASR
W ASR (.type) rd, rsl, rs2
type=.A
rd, rs: GO~G63,
D
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 | Oop | ©Op1 | rs2lconsté | rsl | rd | PRI |
ASR
b b 1 "H b
rd sint A 100 01010
rsi sint
rs2 uint
rd sint A 100 01011
rsl sint
rs2 ucst6
rd slong A 100 01100
rsl slong
rs2 uint
rd slong A 100 01101
rsl slong
rs2 ucst6
rd sllong A 100 01110
rsl sllong
rs2 uint
rd sllong A 100 01111
rsl sllong
rs2 ucst6
D
D b rs1 T ~ Z B~ B
rdT~ B B rs2/ucsté _ A
rsl y 408 =Y ¢ B B yw 39 Yy
BB rs27 0 v 6B Fu SRR ¢ v
39<rs1<63 t BB 39A
rsi w 328 ~ Y BB rs27 0 v 58~
Fy S I BB b w 31A
BB " 4 ucst6 ucste O 314 A
b
If (cond) rd = rs1 >> rs2/ucst6
Else nop
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1 cycle
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B b B b
ASR.2 1668 ) b ASR.2
W ASR.2 (.type) rd, rsl, rs2
type=.A
rd, rs: GO~G63,
D
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 | Oop | ©Op1 | rs2lconsté | rsi | rd | PRI |
ASR.2
b b i "H b
rd 2hws A 100 10000
rsl 2hws
rs2 uint
rd 2hws A 100 10001
rsl 2hws
rs2 ucst6
D
D b rs1T 168 ~ Yiv 168 T
g B~ B Noz rd 168 v 168 T~ B B
rs2/lucst6 _ A BB rs27 § 4B F y T .4
i\ P “(RFTYH W 15A BBy ~ 4 ucst6
;7 O ucste v 4B~ BB 0 15H
b
If (cond)

rd_hws2 =rsl _hws2 >> rs2/ucst6
rd_hwsl =rsl hwsl >> rs2/ucst6

Else nop

1 cycle
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B b B b
LSR - b LSR
W LSR (.type) rd, rsi, rs2
type=.A
rd, rs: GO~G63,
D
AL.D1
31 30 29 27 26 22 21 16 15 10 9 3 0
| o0 | op | Op.1 | rs2/const6 | rsl | rd | PRI ]
LSR
b b 1 °H b
rd sint A 100 10100
rsl sint
rs2 uint
rd sint A 100 10101
rsl sint
rs2 ucst6
rd slong A 100 10110
rsl slong
rs2 uint
rd slong A 100 10111
rsl slong
rs2 ucst6
rd sllong A 100 11000
rsl sllong
rs2 uint
rd sllong A 100 11001
rsl sllong
rs2 ucst6
D
D b rs1 T - ) B~
rdT~ B B rs2/ucsté _ A
rsl y 648 i ¢ R B B Y Y
BB rs27 O Y 6B F y R B A
rsl y 408 g Lo W Y Y
BB rs27 0 v 6B Fu S v
39<rs1<63,: B B O 39A
rsi w 328 ~ Y BB rs27 0 v 58~
Fy S I BB b w 31A
BBy ~ 4 ucste 7 O v 5B~ v ucst6 0
[ 314 A
b

76

If (cond) rd = rs1 >> rs2/ucst6
Else nop
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1 cycle
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B b B
LSR.2 16 B 3 b LSR.2
W LSR.2 (.type) rd, rs1, rs2
type=.A
rd, rs: GO~G63,
D)
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3
| 00 | Oop | ©Op1 | rs2lconsté | rsi | rd | PRI
LSR.2
b b 1 "H b
rd 2hwu A 100 11010
rsl 2hwu
rs2 uint
rd 2hwu A 100 11011
rsl 2hwu
rs2 ucst6
D
D b rs1T 168 ~ Yiv 168 i
g B~ B Noz rd 168 v 168 T~ B
rs2/lucst6 _ A BB rs27 O v 4B F y i
i\ P “ (AP S W 15A BBy ~ 94 ucst6
7 b ucst6 v 4B BB 0 154 A
b
If (cond)
rd_hws2 =rsl _hws2 >> rs2/cst6
rd_hwsl =rsl _hwsl >> rs2/cst6
Else nop
1 cycle
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B b B b
SASL b SASL
W SASL (.type) rd, rsl, rs2
type=.A
rd, rs: GO~G63,
D

AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 | Oop | ©Op1 | rs2lconsté | rsi | rd | PRI |
SASL

b b 1 "H b
rd sint A 100 11110
rsl sint
rs2 uint
rd sint A 100 11111
rsl sint
rs2 ucst6
rd sllong A 101 00000
rsl sllong
rs2 uint
rd sllong A 101 00001
rsl sllong
rs2 ucst6
D
D b rs1T P B~ f oy
[y ¥ 3 rs2/ucsté _ A

rsi W 648 SO sz W Y Y 68"~
Fou W I o8 A

rsl ¥y 328 =7 BB rs2z 0 Y 58~
F oy e A A BBy “ 4 ucst6 7 0

5B~ J ucst6 O 31H A
b
If (cond) rd <= sat (rs1 << rs2/ucst6);
Else nop

1 cycle
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B b B b
SASL.2 16 P b SASL.2
W SASL.2 (.type) rd, rs1, rs2
type=.A
rd, rs: GO~G63,
D
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 | Oop | ©Op1 | rs2lconsté | rsi | rd | PRI |
SASL.2
b b 1 "H b
rd 2hws A 101 00010
rsl 2hws
rs2 uint
rd 2hws A 101 00011
rsl 2hws
rs2 ucst6
D
D b rs1T 168 ~ Yiv 168 i
B~ o B No# rd 168 v 16
BT B B rs2/lucst6 _ A BB rs27 O v 4B~
A"® W IAR'Y: "o BN W 15A BB
“ 4 ucst6 7 U ucst6 vV 4B B B 0 154 A
b
If (cond)
rd_hw2s <= sat (rs1_hw2s << rs2/ucst6);
rd_hwils <= sat (rs1_hwls << rs2/ucst6);
Else nop
1 cycle
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B b B b
ASRR é ) b ASRR
W ASRR (.type) rd, rs1, rs2
type=.A
rd, rs: GO~G63,
D

AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 | Oop | ©Op1 | rs2lconsté | rsi | rd | PRI |
ASRR

b b 1 "H b
rd sint A 101 00100
rsl sint
rs2 uint
rd sint A 101 00101
rsl sint
rs2 ucst6
rd sllong A 101 00110
rsl sllong
rs2 uint
rd sllong A 101 00111
rsl sllong
rs2 ucst6
D
rs1T # ) & B~ B rdT”~

BB rs2/ucsté _ A

rsi W 648 ~ Y BB rs27 0 v 68"~
F oy “Al o P BB 9§ W 63A BBy
" 4 ucst6 ucst6 O 634 A

rsi W 328 ~ Y BB rs27 0 v 58~
F oy R P N e w 31A BBy
© 4 ucst6 7 O ¥ 5B 4 ucst6 O 314 A

b
If (cond)
round = 1 << (rs2 -1);
rd = (rs1 + round) >> rs2;
Else nop

1 cycle
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B b B b
ASRR.2 é 16 P ) b ASRR.2
W ASRR.2 (.type) rd, rsl, rs2
type=.A
rd, rs: GO~G63,
D
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 | Oop | ©Op1 | rs2lconsté | rsi | rd | PRI |
ASRR.2
b b 1 "H b
rd hw2s A 101 01000
rsl hw2s
rs2 uint
rd hw2s A 101 01001
rsl hw2s
rs2 ucst6
D
rslT Hae 168 ~ ) & B~ B
dT~ B B rs2/lucst6_ A BB rs27 O v 4
B Fuw 7 T 0B BB D W 15A BB
" 4 ucst6 7 U ucst6 VvV 4B B B o[ 154 A
b
If (cond)
round = 1 << (rs2 -1);
rd_hw2s = (rs1_hw2s + round) >> rs2;
rd_hwils = (rs1_hw1ls + round) >> rs2;
Else nop
1 cycle
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B b B b
XASL 64 P b XASL
W XASL (.type) rd, rsl, rs2
type=.A
rd, rs: GO~G63,
D
AL.D1

31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 | Oop | ©Op1 | rs2lconsté | rsi | rd | PRI |
XASL

b b 1 "H b
rd sllong A 101 01010
rsl sllong
rs2 uint
rd sllong A 101 01011
rsl sllong
rs2 ucst6

D

D b rslT 648 B~ o B
rd T B S A B 70 v 6
B~ F oy “ CATZNE BB b W 63.
b
If (cond) rd<=(rsl<<rs2/usct6);
Else nop

1 cycle
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B b B b
XASR 64 B XASR
W XASR(.type) rd, rs1, rs2
type=.A
rd, rs: GO~G63,
D
AL.D1
31 30 29 27 26 22 21 10 9 3 0
| 00 | Op | ©Op1 | rs2lconst6 | rd | PRI |
XASL
b b 1 "H b
rd sllong 101 01100
rsl sllong
rs2 uint
rd sllong 101 01101
rsl sllong
rs2 ucst6
D
D b rs1T B~ o B
rdT~ B d 6P F oy
T T 1 o B y B
b

If (cond) rd<=(rs1>>rs2/usct6);

Else nop
1 cycle
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B b B b
XASRR.2 é He 328 - XASRR.2
b
W XASRR.2 (.type) rd, rs1, rs2
type=.A
rd, rs: GO~G63,
D
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 | Op Op_1 | rs2iconst6 | rsl | rd | PRI ]
XASRR.2
b b 1 "H b
rd sint A 101 01110
rsl sllong
rs2 uint
rd sint A 101 01111
rsl sllong
rs2 ucst6
D
b rsl 328 v 328 © Neg
€ B~ B rd v 328 168 v 168 T~ rd 32
OA B B rs2/lucst6 _ A BB rs27 0 v 5
N T TS ~ BB D W 31A BB
4 ucsts 7 O v 5B~ 4 ucst6 O 314 A
b
If (cond) rd_smsb16 <=rs1_s2int + round >> rs2/ucst6;
rd_slsb16 <=rsl1_slint + round >> rs2/ucst6;
Else nop
1 cycle
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B b B b
ROL b ROL
W ROL (.type) rd, rsl, rs2
type=.A
rd, rs: GO~G63,
D
AL.D1
31 30 29 27 26 22 21 10 9 3 0
| 00 | Op | ©Op1 | rs2lconst6 rsl | rd | PRI |
ROL
b b 1 "H b
rd uint A 101 10000
rsl uint
rs2 uint
rd uint A 101 10001
rsl uint
rs2 ucst6
rd ullong A 101 10010
rsl ullong
rs2 uint
rd ullong A 101 10011
rsl ullong
rs2 ucst6
D
D b rs1T pis/ B rdT A
rs1T b 328 § Grd v 326 T B 0A

b

If (cond) rd_uint = (rs1_uint<<rs2_sint)|(rs1_uint<<(32-rs2_sint))

Else nop

1 cycle
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P b B b
ROL.2 Hae 16°F b ROL.2
W ROL.2 (.type) rd, rsl, rs2
type=.A
rd, rs: GO~G63,
D)
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 | op | ©Op1 | rs2lconst6 | rsl | rd | PRI ]
ROL.2
b b i "H b
rd uint A 101 10100
rsl uint
rs2 uint
rd uint A 101 10101
rsl uint
rs2 ucst6
D
5 b rslv 32F T He 16°P B~
B rdT A
BB rs2z 0 v 4B Fw T T i B B
B0 w 15A BBy “ 4 ucst6 7 O ucst6 vV 4B
BB o[ 154 A
b

If (cond) rd_smsb16 <=rs1_hw2s + round >> rs2/ucst6;
rd_slsb16 <=rsl_hwls + round >> rs2/ucst6;
Else nop

1 cycle
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P b B b
SLAC.L - PL ACC \ SLAC.L
_b
W SLAC.L (.type) rd, rsi, rs2

type=.A

rd: ACCO/ACC1

rs: GO~G63,
D
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 | Op | ©Op1 | rs2lconsté | rsi | 00000a | PRI |
a: ACC select
-- MOACCO G62
-- ALODACC1 G63
SLAC.L
b b i "H b
rsl sint A 101 10110
rs2 uint
rsl sint A 101 10111
rs2 ucsto6
D
g %) rsly 2B T v 168 - B~
o B B rs2/ucsts _ B " b
Y ACCO ACC1T 3268 E v 328 p A
G ¥ ACCTA BB rs27 O v 4B F y
o W ) & BB 0 w 15A BBy )
4 ucst6 7 b v 4B~ 4 ucste O 154 A
b
If (cond) ACC = sat[ACC + sat(rsl << rs2/ucst6)];
Else nop
1 cycle
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B b B b
SLSU.L - PL ACC SLSU.L
b
W SLSU.L (.type) rd, rsl, rs2
type=.A
rd, rs: GO~G63,
D
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 | op | Op1 | rs2/const6 | rsl | 00000a | PRI |
a: ACC select
-- DOACCO G62
-- flOACC1 G63
SLSU.L
b b i "H b
rsl sint A 101 11000
rs2 uint
rsl sint A 101 11001
rs2 ucst6
D
D b rsiT Vv 168 & B~ 0
BB rs2/ucst6 _ = P b W
ACCO ACC1T 328 r 1 Ca32£ R
G ¥ ACCTA BB rs2z O v 4B F A
i B BB b W 15A BBy ~ 74 ucst6

ucst6 O 154 A

b
If (cond) ACC <= sat[ACC - sat(rsl << rs2/ucst6)];
Else nop
1 cycle
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B b B b
SAVSL "1 SAVSL
W SAVSL (.type) rd, rsl, rs2
type=.A
rd, rs: GO~G63,
D)
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 | Oop | ©Op1 | rs2lconsté | rsi | rd | PRI |
SAVSL
b b 1 "H b
rd sint A 101 11010
rsl sint
rs2 sint
rd ullong A 101 11011
rsl ullong
rs2 sint
D
D b rs1T i TN o L
SR _ " . GY A W -32~31 Y ¥ ffs2- My v
68" 6Bw T BT i B A rs2 v 6B 6 O 1t rsl
T - B~ o B rdT’
rs2 vV 68 y Y rsTp i S BY B B w rs2v 6
B y v A
b
If (cond)
If(rs2[5:0] > 0) rd = sat (rsl << rs2);
else rd =rsl >> (-rs2[5:0])
Else nop
1 cycle
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B b B b
SAVSR "1 SAVSR
W SAVSR (.type) rd, rs1, rs2
type=.A
rd, rs: GO~G63,
D)
AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 | Oop | ©Op1 | rs2lconsté | rsi | rd | PRI |
SAVSR
b b 1 'H b
rd sint A 101 11100
rsl sint
rs2 sint
rd ullong A 101 11101
rsl ullong
rs2 sint
D)
D b rs1T i B~ B B
'SR _ . GY AL W -32~31 Y © rs27 0 v
6B~ 6B w T BY i oB A s2 vV 68y Yt orsl
T ~ B~ O B B 4 rs2v 68 N rs2
Y 6B 6 O ¢ rslT i S BT B By rs2v 68
~ v B rdT A
b
If (cond)
If(rs2[5:0] < 0) rd = sat (rsl << (-rs2[5:0]));
else rd =rsl >> rs2[5:0] ;
Else nop
1 cycle
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B b B b
SHLADD i SHLADD
W SHLADD (.type) rd, rs1, rs2
type=.A
rd, rs: GO~G63,
D

AL.D1
31 30 29 27 26 22 21 16 15 10 9 4 3 0
| 00 | Oop | ©Op1 | rs2lconsté | rsi | rd | PRI |
SAVSR

b b 1 "H b
rd sint A 101 11110
rsl sint
rs2 ucst6
rd ullong A 101 11111
rsl ullong
rs2 ucst6
D
rsl T Pbuw
b
If (cond)
rd=" rs<<i6u +rs”
Else nop

1 cycle
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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

Magnolia Processor $truction Set Reference
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é b é b
MUL.S/.U [~ & ~ 32bit x 32bit” MUL.S/.U
W MUL.S (.type) rd, rsl, rs2
MUL.U (.type) rd, rsl, rs2
type =.M
rd, rs: GO~G63, all Data Registers
D)
MA.D1

31 3029 2221 16 15 109 4 3 0
| 01 | Op Op_1 | rs2iconst6 | rsl | rd | PRI |
MUL.S

b b 1 "H b
rd sllong .M 001 00000
rsi sint .M
rs2 sint
rd sllong .M 001 00001
rsl sint .M
rs2 Scst6
rd s2llong .M 001 00010
rsl sllong .M
rs2 sllong
rd s2llong .M 001 00011
rsl sllong .M
rs2 Scst6
MUL.U

b b 1 "H b
rd ullong .M 001 00100
rsl uint .M
rs2 uint
rd sllong .M 001 00101
rsl uint M
rs2 Scst6
rd u2llong .M 001 00110
rsl ullong .M
rs2 ullong
rd s2llong .M 001 00111
rsl ullong .M
rs2 Scst6

D)

rs2 T - - 328 é-

[ 648 rdT A b rs2w 6bit 4 T 4 W

l“l ~
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rslb rs2 T - © 64°P é”
64 B G rd+1 T~ v 648 rdT A
b
If (cond) rd <=rs1_ints/u x rs2_ints/u/scst6;
else nop
2 cycles
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é b é b
MUL.S/.US/.U.H MUL.S/.US/.U.H
/[ € " 16msb x 16msb”

€l

MUL.S.H (.type) rd, rs1, rs2
MUL.US.H (.type) rd, rsi, rs2
MUL.U.H (.type) rd, rsl, rs2
type =.M

rd, rs: GO~G63, all Data Registers

D)
MA.D1

31 3029 27 26 2221 16 15 109 4 3 0
| 01 | op | Op1 | rs2/const6 | rsi | rd | PRI |
MUL.S.H

b b 1 "H b
rd sint .M 001 01000
rsl smsb16 .M
rs2 smshb16
rd sint M 001 01001
rsl smsb16 M
rs2 scst6
MUL.US.H

b b 1 "H b
rd sint .M 001 01010
rsl umsb16 .M
rs2 smsh16
rd sint .M 001 01011
rsl umshb16 .M
rs2 scst6
MUL.U.H

b b 1'H b
rd uint .M 001 01100
rsl umshb16 .M
rs2 umshb16

D)

rslb rs2 T 16 B o T e

328 G rdT A b rs2u 6bit 9 R B

W ~ 4 A
b
If (cond) rd_ints/u <=rs1_msb16s/u x rs2_msb16s/u;
else nop

2 cycles
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é b é b
MUL.S/.US/.U.L MUL.S/.US/.U.L
/[~ € " 16lsb x16Isb”
W 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: GO~G63, all Data Registers

D)
MA.D1

31 3029 27 26 2221 16 15 109 4 3 0
| 01 | op | Op1 | rs2/const6 | rsi | rd | PRI |
MUL.S.L

b b 1 "H b
rd sint .M 001 01101
rsl slsb16 .M
rs2 slsb16
rd sint M 001 01110
rsl slsb16 .M
rs2 scst6
MUL.US.L

b b i "H b
rd uint .M 001 01111
rsl ulsb16 .M
rs2 slsb16
rd uint .M 001 10000
rsl ulsb16 .M
rs2 scst6
MUL.U.L

b b 1'H b
rd uint .M 001 10001
rsl ulsb16 .M
rs2 ulsb16

D)

rslb rs2T v 16°P - T e

328 G rdT A b rs2u 6bit 9 T4 W

W 4 A
b
If (cond) rd_ints/u <=rs1_Isb16s/u x rs2_lsb16s/u;
else nop

2 cycles
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é b é b
MUL.S/.U/.SU/.US.HL MUL.S/.U/.SU/.US.HL
[~ € " 16msb x 16Isb”

W MUL.S.HL (.type) rd, rs1, rs2

MUL.US.HL (.type) rd, rs1, rs2
MUL.U.HL (.type) rd, rsl, rs2
type =.M

rd, rs: GO~G63, all Data Registers

D)
MA.D1
31 3029 27 26 2221 16 15 109 4 3 0
| 010 | Oop | Op1 | rs2iconst6 | rsl | rd | PRI |
MUL.S.HL
b b 1 "H b
rd sint .M 001 10010
rsl smsb16 .M
rs2 slsb16
MUL.U.HL
b b i "H b
rd uint .M 001 10011
rsl umshb16 .M
rs2 ulsb16
MUL.SU.HL
b b 1 °H b
rd sint .M 001 10100
rsl smsb16 .M
rs2 ulsb16
MUL.US.HL
b b 1 "H b
rd sint .M 011 10101
.M
rsl umsb16
rs2 slsb16
D)
rsi 168 e T b rs2T v 168
e T &~ [ 328 G rdT A b rs2
W Bbit R B A" ~ 4 A
b
If (cond) rd_ints/u <=rs1_msb16s/u x rs2_Isb16s/u;
else nop
2 cycles
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é b é b
MUL.S/.U.HI [ € "~ 16msb x 32hit” MUL.S/.U.HI
W MUL.S.HI (.type) rd, rs1, rs2
MUL.U.HI (.type) rd, rs1, rs2
type =.M

rd, rs: GO~G63, all Data Registers

D)
MA.D1
31 3029 27 26 2221 16 15 109 4 3 0
| 00 | op | Op1 | rs2iconst6 | rsl | rd | PRI |
MUL.S.HI
b b 1 "H b
rd sllong .M 001 10110
rsl smsb16 .M
rs2 sint
MUL.U.HI
b b 1 "H b
rd ullong .M 001 10111
rsl umsb16 .M
rs2 uint
)
rsi 168 7d ") b rs2T 328 |
D Y - G rdT A
b
If (cond) rd <=rs1_msb16s/u x rs2_ints/u;
else nop
2 cycles
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é b é b
MUL.S/.U.LI [ € " 16lIsb x 32bit” MUL.S/.U.LI
W MUL.S.LI (.type) rd, rs1, rs2
MUL.U.LI (.type) rd, rs1, rs2
type =.M
rd, rs: GO~G63, all Data Registers
D
MA.D1
31 3029 27 26 2221 16 15 109 4 3 0
| 01 | op | ©Op1 | rs2/const6 | rsi | rd | PRI |
MUL.S.LI
b b 1 "H b
rd sllong .M 001 11000
rsi slsb16 .M
rs2 sint
MUL.U.LI
b b 1 "H b
rd ullong .M 001 11001
rsl ulsb16 .M
rs2 uint
D
rsl v 168 g ) b rs2T 328 |
) & G rdT A
b
If (cond) rd <=rs1_Isb16s/u x rs2_ints/u;
else nop
2 cycles
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é b é b
MUL.S/.US/.U.2 MUL.S/.US/.U.2
[~ € " Packed 16bit”

W MUL.S.2 (.type) rd, rsl, rs2
MUL.US.2 (.type) rd, rsl, rs2
MUL.U.2 (.type) rd, rs1, rs2
type =.M
rd, rs: GO~G63, all Data Registers
D)
MA.D1
31 3029 27 26 2221 16 15 109 4 3 0
| 00 | op | Op1 [ rs2iconst6 | rsi | rd | PRI |
MUL.S.2
b b 1 "H b
rd sllong .M 001 11010
rsl 2hws .M
rs2 2hws
rd sllong .M 001 11011
rsl 2hws M
rs2 scst6
MUL.US.2
b b 1 "H b
rd ullong .M 001 11110
rsl 2hwu .M
rs2 2hws
rd ullong .M 001 11111
rsl 2hwu M
rs2 sScst6
MUL.U.2
b b 1 "H b
rd ullong .M 010 00010
rsl 2hwu .M
rs2 2hwu
D)
rstT v 168 “( ") b rs2T Vv 168
“ ) e G rd v 328 T’ rs1T
16 B “( ") b rs2 T 16 B ~( ) e”
G rd 328 TA
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b
If (cond)
{ rd<=rs2_hw2s *rsl_hw2s
rd+1 <=rs2_hwis *rs1l_hwls
}

else nop

2 cycles
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é b é b
MULR.HI 158~ é ~ e MULR.HI
" 16msb x 32bit”

W MULR.HI (.type) rd, rsl, rs2
type =.M
rd, rs: GO~G63, all Data Registers
D
MA.D1
31 3029 27 26 2221 16 15 109 4 3 0
| 00 ] op | Opa1 | rs2iconst6 | rsl | rd | PRI |
MULR.HI
b b 1 'H b
rd sint M 010 00101
rsi smsb16
rs2 sint
D
D b rsi 168 b rs2T 328
o 8- & 15B° H G rdT A
b
If (cond) rd <= (rs1_msb16s x rs2_ints + 0x4000) >> 15;
else nop
2 cycles
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é b
MULR.LI

€l

MDn
@D

158~
"~ 16lsb x 32bit”

MULR.LI (.type) rd, rs1, rs2
type =.M

rd, rs: GO~G63, all Data Registers

é b
MULR.LI

D
MA.D1
31 3029 27 26 2221 16 15 109 3 0
| 00 ] op | Op4a1 | rs2iconst6 | rsl | rd | PRI |
MULR.LI
b b 1 "H b
rd sint .M 010 00110
rsi slsh16
rs2 sint
D
rsl v 168 b rs2T 328 i é”-
& 15B° H G rdT A
b
If (cond) rd <= (rs1_Isb16s x rs2_ints + 0x4000) >> 15;
else nop
2 cycles
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MULR.L 158 ° é - g

é b
16lsb x 16l1sb™ MULR.L

€l

MULR.L (.type) rd, rs1, rs2
type =.M

rd, rs: GO~G63, all Data Registers

D)
MA.D1
31 3029 27 26 2221 16 15 109 4 3 0
| 00 ] op | Op4a1 | rs2iconst6 | rsl ] rd | PRI |
MULR.L
b b 1 'H b
rd 2hws .M 010 00111
rsi 2hws .M
rs2 2hws
)
rs2T v 168 b rslT Vv 168 " e
& 158 By G rd v 168 TA
b
If (cond) rd_hw1s <= (rs2_hw1s * rs1_hw1s + round) >> 15;
else nop
2 cycles
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é b é b
MULR.2 158 ~ é - € "~ Packed16bit” MULR.2

€l

MULR.2 (.type) rd, rs1, rs2
type =.M

rd, rs: GO~G63, all Data Registers

D
MA.D1
31 3029 27 26 2221 16 15 109 4 3 0
| 01 | op | Op1 | rs2/const6 | rsi | rd | PRI |
MULR.2
b b i "H b
rd 2hws M 010 01000
rsi 2hws
rs2 2hws
D
rs2T v 168 b rslT Vv 168 - e
€ 15B By G rd v 168 T’ rs2 T
16 B “(AD rs1T 168 3 & é
158 B H G rd 168 T A
b
If (cond)

{ rd_hw2s<=(rs2_hw2s *rs1_hw2s + round) >> 15;
rd_hwils <= (rs2_hw1ls *rs1_hwls + round ) >> 15
}

else nop

2 cycles
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é b é b
SMULL.H - € " 16msb x16msb” SMULL.H

W SMULL.H (.type) rd, rs1, rs2
type=.M

rd, rs: GO~G63, all Data Registers

D)
MA.D1
31 3029 27 26 2221 16 15 109 4 3 0
| 01 | op | ©Op1 | rs2/const6 | rsi | rd | PRI |
SMULL.H
b b 1 'H b
rd sint M 010 01001
rsl smsh16
rs2 smsh16
rd sint .M 010 01010
rsl smsb16
rs2 scst6
)
rs2T 168 b rsiT 168 y e
W B G rdT A
b
If (cond) rd <= sat[(rs1_msb16s * rs2_msh16s) <<1]
else nop
2 cycles
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é b é b
SMULL.L - € " 16Isb x 16Isb” SMULL.L

W SMULL.L (.type) rd, rsi, rs2
type=.M

rd, rs: GO~G63, all Data Registers

D)
MA.D1
31 3029 27 26 2221 16 15 109 4 3 0
| 01 | op | Op1 | rs2/const6 | rsi | rd | PRI |
SMULL.L
b b 1 "H b
rd sint M 010 01011
rsl slsb16
rs2 slsh16
rd sint .M 010 01100
rsl slsh16
rs2 Scst6
)
rs2T v 168 T b rslT Vv 168 y e
W B G rdT A
b
If (cond) rd <= sat[(rs1_Isb16s * rs2_Isb16s) <<1]
else nop
2 cycles
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é b é b
SMULL.HL - € ~ 16msb x 16Isb” SMULL.HL

W SMULL.HL (.type) rd, rs1, rs2
type=.M

rd, rs: GO~G63, all Data Registers

D
MA.D1
31 3029 27 26 2221 16 15 109 4 3 0
| 01 | op | ©Op1 | rs2/const6 | rsi | rd | PRI |
SMULL.HL
b b 1 "H b
rd sint .M 010 01101
rsl smsb16
rs2 slsbh16
D
rs1T 168 b rs2T Vv 168 o e
W B G rdT A
b
If (cond) rd <= sat[(rs1_msb16s * rs2_lsh16s) <<1]
else nop
2 cycles
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é b é b
SMULL.2 - é Packed 16bit” SMULL.2
W SMULL.2 (.type) rd, rsl, rs2 [* (D) */
type =.M
rd, rs: GO~G63, all Data Registers
D
MA.D1
31 3029 27 26 2221 16 15 109 4 3 0
| 01 | Oop | ©Op 1 | rs2/const6 rsi | rd | PRI |
SMULL.2
b b i "H b
rd sllong .M 010 01110
rsl 2hws
rs2 2hws
D
rs2T v 168 b rslT Vv 168 - e~
W B G rdy 32 B TA rs2 T
168 A rslT 168 = e’ w B
G rd 328 TA
b
If (cond)
{

rd+1 <= sat[(rs1_hw2s * rs2_hw2s) <<1];
rd <= sat[(rs1_hw1ls * rs2_hw1ls) <<1]

}

else nop

2 cycles
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é b é b
CPMUL32 ) e CPMUL32
W CPMUL32 (.type) rd, rsl, rs2 [* (D) */
type =.M

rd, rs: GO~G63, all Data Registers

D
MA.D1
31 3029 27 26 2221 16 15 109 4 3 0
| 01 | op | ©Op1 | rs2/const6 | rsi | rd | PRI |
CPMUL32
b b 1 "H b
rd sllong .M 010 11001
rsl 2hws
rs2 2hws
D
rs2 b rsiT o 8" G fdT A
b
if (cond) rd <=rsl*rs2;
Else nop
2 cycles
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é b é b
CPMULG4 1 é CPMULG4
W CPMULG64 (.type) rd, rsl, rs2 [* (D) */
type =.M
rd, rs: GO~G63, all Data Registers
D)
MA.D1

31 3029 27 26 2221 16 15 109 3 0
| 01 | op | Op1 | rs2/const6 | rsi | rd | PRI |
CPMULG4

b b 1 'H b
rd sllong .M 010 11010
rsl 2hws
rs2 2hws

D

rs2 b rgfr [~ | & G fdT A
b
if (cond) rd <=rsl*rs2;
Else nop

2 cycles
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é b é b
MAC.L - é v " 16lIsb x 16Isb” MAC.L
W MAC.L (.type) ACCO, rs1, rs2
MAC.L (.type) ACC1, rsl, rs2
type =.M
rd, rs: GO~G63, all Data Registers
D
MA.D1
31 3029 27 26 2221 16 15 109 4 3 0
| 00 | op | Op1 | rs2iconst6 | rsl | 00000a | PRI |
a: ACC select
-- DOACCO
-- ALOACC1
MAC.L
b b i "H b
rsi slsb16 M 010 01111
rs2 slsb16
rsi slsb16 M 010 10000
rs2 Scst6
D
rs2T v 168 y » I rstT v 168 i e
L v ACCO ACC1T 3268 g v 328 e
G Y ACCTA
b
If (cond) ACC <=ACC +rsl_Isb16s * rs2_|lsb16s
else nop
2 cycles
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114

é b é b
MAC.H ~ e v " 16msb x 16msb” MAC.H
W MAC.H (.type) ACCO, rs1, rs2
MAC.H (.type) ACC1, rs1, rs2
type =.M
rd, rs: GO~G63, all Data Registers
D
MA.D1

31 3029 27 26 2221 16 15 109 4 3 0
| 010 | op | Op1 | rs2iconst6 | rsl | 00000a | PRI |
a: ACC select
-- DOACCO
-- ALOACC1
MAC.H

b b i "H b
rsl smsh .M 010 10001
rs2 smsh

D

D b rs2 T 16 B b rs1T
16 B y’ e- b v ACCO ACC1T 32°P ~
v =~ 328 [ G ¥ ACCT A
b
If (cond) ACC<=ACC +rsl_msb16s * rs2_msb16s
else nop

2 cycles
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é b é b
SMACL.L - e v " 16Isb x SMACL.L
16Isb™

€l

SMACL.L (.type) ACCO, rs1, rs2
SMACL.L (.type) ACC1, rsl, rs2
type=.M

rd, rs: GO~G63, all Data Registers

D
MA.D1
31 3029 27 26 2221 16 15 109 4 3 0
| 01 | op | ©Op1 | rs2/const6 | rsi | o00000a | PRI |
a: ACC select
-- DOACCO
-- ALOACC1
SMACL.L
b b iy "H b
rsl sisb .M 010 10010
rs2 sisb
D
D b rs2T Vv 168 T b rs1T v
16 B “ ey we A b v ACCO
ACC1T 328 7 v 3268 “ N, G ¥
ACCTA
b
If (cond) ACC <=sat{ACC + sat [(rs1_Isb16s * rs2_Isb16s) <<1]}
else nop
2 cycles
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é b é b
SMACL.H - e v " 16msb x SMACL.H
16msb”
W SMACL.H (.type) ACCO, rs1, rs2
SMACL.H (.type) ACC1, rsl, rs2
type =.M
rd, rs: GO~G63, all Data Registers
D
MA.D1

31 3029 27 26 2221 16 15 109 4 3 0
| 01 | op | ©Op1 | rs2/const6 | rsi | 00000a | PRI |
a: ACC select
-- DOACCO
-- ALOACC1
SMACL.H

b b iy "H b
rsl smsh .M 010 10011
rs2 smsh

D

D b rs2 T 16 B b rsl1T
16 B & el weh A b v ACCO
ACC1T 328 § /7 £ o "N G ¥
ACCTA
b
If (cond) ACC <= sat{ACC+ sat [(rs1_msb16s * rs2_msb16s) <<1]}
else nop

2 cycles
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é b é b
MSU.L - é i " 16lsb x 16Isb” MSU.L
W MSU.L (.type) ACCO, rs1, rs2
MSU.L (.type) ACC1, rsl, rs2
type =.M
rd, rs: GO~G63, all Data Registers
D
MA.D1

31 3029 27 26 2221 16 15 109 4 3 0
| 00 | Oop | Op1 | rs2iconst6 | rsl | 00000a | PRI
a: ACC select
-- DOACCO
-- ALOACC1
MSU.L

b b i "H b
rsl slsb .M 010 10100
rs2 slsb
rsl sisb .M 010 10101
rs2 scst6

D

D b rs2T v 168 b rsiT v
16 8 ~ 8" L v ACCT 328 ~ N o K7
B I\ G ¥ ACCTA
b
If (cond) ACC<=ACC- rsl_Isb16s * rs2_Isb16s
else nop

2 cycles
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é b é b
MSU.H - é i " 16msb x 16msb” MSU.H
W MSU.H (.type) ACCO, rd, rs1, rs2
MSU.H (.type) ACC1, rd, rs1, rs2
type =.M
rd, rs: GO~G63, all Data Registers
D
MA.D1

31 3029 27 26 2221 16 15 109 4 3 0
| 010 | op | Op1 | rs2iconst6 | rsl | 00000a | PRI
a: ACC select
-- DOACCO
-- ALOACC1
MSU.H

b b i "H b
rsl smsh .M 010 10110
rs2 smsh

D

D b rs2 T 16 B b rsl1T
16 B - 8" L v ACCT 328 2 1 ol e
B Y o G ¥ ACCTA
b
If (cond) rd <=rd - rs1_msb16s * rs2_msb16s
else nop

2 cycles
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é b é b
SMSUL.L - e ! " 16Isb x SMSUL.L
16Isb™

€l

SMSUL.L (.type) ACCO, rsl, rs2
SMSUL.L (.type) ACC1, rsl, rs2
type=.M

rd, rs: GO~G63, all Data Registers

D
MA.D1

31 3029 27 26 2221 16 15 109 4 3 0
| 01 | op | ©Op1 | rs2/const6 | rsi | 00000a | PRI |
a: ACC select
-- DOACCO
-- ALOACC1
SMSUL.L

b b 1 "H b
rsl sisb .M 010 10111
rs2 sisb

D

D b rs2T v 168 b rsiT Vv
16 B g &\ Wbk A bl T ACCO
ACC1T 328 A YA P28 > 2 G ¥ ACC
TA
b
If (cond) ACC <= sat{ACC i sat[(rs1_Isb16s * rs2_Isb16s) <<1]}
else nop

2 cycles
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é b é b
SMSUL.H 3 e i " 16msb x SMSUL.H
16msb”™

€l

SMSUL.H (.type) ACCO, rsl, rs2
SMSUL.H (.type) ACC1, rsl, rs2
type=.M

rd, rs: GO~G63, all Data Registers

D
MA.D1
31 3029 27 26 2221 16 15 109 4 3 0
| 01 | op | ©Op1 | rs2/const6 | rsi | 00000a | PRI |
a: ACC select
-- DOACCO
-- ALOACC1
SMSUL.H
b b i "H b
rsl smsh .M 010 11000
rs2 smsh
D
D b rs2 T 16 B b rs1T
16 B ~ 8" v & [ K ¥y Ve / ACC T
328 ~ p "I N328 = G Y ACCTA
b
If (cond) ACC <=sat{ACC i sat[(rs1_msb16s * rs2_msb16s) <<1]}
else nop
2 cycles
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é b é b
DTP.S/.SU.2 [ " _Packed 16bit” DTP.S/.SU.2
W DTP.S.2 (.type) rd, rs1, rs2
DTP.SU.2 (.type) rd, rsl, rs2
type =.M

rd, rs: GO~G63, all Data Registers

D)
MA.D1

31 3029 27 26 2221 16 15 109 4 3 0
| 00 | op | Op1 | rs2iconst6 | rsl | rd | PRI |
DTR.S.2

b b 1 "H b
rd sint .M 011 00000
rsl 2hws .M
rs2 2hws
DTP.SU.2
rd sint .M 011 00001
rsl 2hws M
rs2 2hwu

)

D b rs2 T 16 B b rs1T

16 B ~ €” v 168 , Lv 168 S e’ Y

G rdT A
rsl smsbl6 rsl slsb16
rs2_smsbl6 rs2_slsb16

| rd =rs1_smsb16 x rs2_smsh16 + rs1_slsh16 x rs2_slsb16
b
If (cond) rd =rs1_smsb16 x rs2_smsb16 + rs1_slsb16 x rs2_slsb16
else nop

2 cycles
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é b é b
DTPN.S/.SU.2 [~ ) - DTPN.S/.SU.2
Packed 16bit”
W DTPN.S.2 (.type) rd, rs1, rs2
DTPN.SU.2 (.type) rd, rs1, rs2
type =.M
rd, rs: GO~G63, all Data Registers
D
MA.D1

31 3029 27 26 2221 16 15 109 4 3 0
| 01 | op | ©Op1 | rs2/const6 | rsi | rd | PRI |
DTPN.S.2

b b 1 'H b
rd sint .M 011 00010
rsi 2hws .M
rs2 2hws
DTPN.SU.2
rd sint M 011 00011
rsl 2hws M
rs2 2hwu

D

5 b rs2 T 16 B b rslT

168 ~ 8 v 168 ~ by 168 E N :

G rdT A
rsl smsbl6 rsl slsb16
rs2_smsbl6 rs2_slsb16

rd =rsl smsh16 x rs2_smsb16 - rs1 slsb16 x rs2_slsb16

b
If (cond) rd =rs1_smsb16 x rs2_smsbl16 - rs1_slsb16 x rs2_slsb16
else nop
2 cycles
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é b é b

DTPR.S/.SU.2 é / - DTPR.S/.SU.2
" Packed 16bit™

W DTPR.S.2 (.type) rd, rs1, rs2
DTPR.SU.2 (.type) rd, rs1, rs2
type =.M
rd, rs: GO~G63, all Data Registers
D
MA.D1

31 3029 27 26 2221 16 15 109 4 3 0
| 01 | op | ©Op1 | rs2/const6 | rsi | rd | PRI |
DTPR.S.2

b b 1 'H b
rd sint .M 011 00100
rsi 2hws .M
rs2 2hws
DTPR.SU.2
rd sint M 011 00101
rsl 2hws M
rs2 2hwu

D

D b rs2 T 16 B b rs1T

168 g e” v 168 4 Ly 16°P ¥ e’ 4

&" 168 ~ G rdT A
rsl smsbl6 rsl slsb16
rs2_smsbl6 rs2_slsh16

| rd_sint = (rs1_smsb x rs2_smsb + rs1_slsb x rs2_slsb + 0x8000) >>16 |

b
If (cond) rd_sint = (rs1_smsb x rs2_smsb + rs1_slsb x rs2_sIsb + 0x8000) >>16
else nop
2 cycles

123



Magnolia Processor Instruction Set Reference

é b
DTPNR.S/.SU.2

A . -

é [~

Packed 16bit™

é b
DTPNR.S/.SU.2

W DTPNR.S.2 (.type) rd, rs1, rs2
DTPNR.SU.2 (.type) rd, rsl, rs2
type =.M
rd, rs: GO~G63, all Data Registers
D
MA.D1

31 3029 27 26 2221 16 15 109 4 3 0
| 01 | op | ©Op1 | rs2/const6 | rsi | rd | PRI |
DTPNR.S.2

b b 1 'H b
rd sint .M 011 00110
rsi 2hws .M
rs2 2hws
DTPNR.SU.2
rd sint M 011 00111
rsl 2hws M
rs2 2hwu

D

D b rs2 T 16 B b rs1T
16 B . © v 168 b Ly 16°P 3 e :
é %/ W6b 9% G rdT A

rsl smsbl6 rsl slsb16
rs2_smsbl6 rs2_slsh16

rd_sint = (rs1_smsb x rs2_smsb - rs1 sisb x rs2_sIsb + 0x8000) >>16

b

If (cond) rd_sint = (rs1_smsb x rs2_smsb + rs1_slIsb x rs2_slsb - 0x8000) >>16

else nop

2 cycles
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é b é b
BTFDTP.2 " _Packed 16bit” BTFDTP.2

W BTFDTP.2 (.type) rd, rs1, rs2
type=.M

rd, rs: GO~G63, all Data Registers

D)
MA.D1
31 3029 27 26 2221 16 15 109 4 3 0
| 01 | op | ©Op1 | rs2/const6 | rsi | rd | PRI |
BTFDTP.2
b b i 'H b
rd sllong .M 011 01011
rsl 2hws M
rs2 2hws
D
D b rs2 T 16 B A rs1T
16 B ~ €” v 168 = Ly 168 " e" Y
G rd+1 T~ & i G rdT~ A
rsl smsbl6 rsl slsb16
rs2_smsbl6 rs2 slsb16

rd+1 sint=rsl smshb xrs2 _smsb + rsl slsb x rs2 slsb
rd_sint =rsl smsb x rs2_slIsb - rs1 _smsb x rs2_slsb

b

If (cond)

{ rd+1_sint=rsl_smsb xrs2_smsb + rs1_slIsb x rs2_slsb
rd_sint = rs1_smsb x rs2_slsb - rs1_slsb x rs2_smsb

}

else nop

2 cycles
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é b é b
BTFDTPR.2 é” " Packed 16bit™ BTFDTPR.2
W BTFDTPR.2 (.type) rd, rs1, rs2
type =.M

rd, rs: GO~G63, all Data Registers

D
MA.D1
31 3029 27 26 2221 16 15 109 4 3 0
| 010 | Oop | Op1 | rs2iconst6 | rsl | rd | PRI |
BTFDTPR.2
b b 1 "H b
rd sint .M 011 01100
rsl 2hws .M
rs2 2hws
D
D b rs2 T 16 B b rs1T
16 B ~ e~ v 168 ~ Ly 168 3 e" Y
& 158 - rd 168 T~ é
> 158 G rd v 168 T~ A
rsl smsbl6 rsl slsb16
rs2_smsbl6 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

b

If (cond)
{ rd_smsbl6 = (rsl_smsb xrs2 _smsb + rsl_slIsb x rs2_sIsb + 0x4000) >> 15

rd_slsb16 = (rs1_smsb x rs2_slsb - rs1_slsb x rs2_smsb+ 0x4000) >> 15
}

else nop

2 cycles
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é b é b
DTP.S/.U/.SU.4 / - DTP.S/.U/.SU.4
Packed 8bit x 4~

W DTP.S.4 (.type) rd, rs1, rs2
DTP.U.4 (.type) rd, rsl, rs2
DTP.SU.4 (.type) rd, rsl, rs2
type =.M
rd, rs: GO~G63, all Data Registers
D)
MA.D1
31 3029 27 26 2221 16 15 109 4 3 0
| 010 ] Oop | Op1 | rs2iconst6 | rsl | rd | PRI |
DTR.S.4
b b i "H b
rd sint .M 011 01000
rsl 4 signed bytes .M
rs2 4 signed bytes
DTP.U.4
rd sint .M 011 01001
rsl 4 unsigned bytes .M
rs2 4 unsigned bytes
DTP.SU.4
rd sint .M 011 01010
rsl 4 signed bytes .M
rs2 4 unsigned bytes
D)
D b rslT 4@ 8B ~ ) b rs2T
4@ 8B T 7)) Neg é” [ 4eé v
G rdT A
rsl byte4 rsl byte3 rsl byte2 rsl bytel
rs2_byte4 rs2_byte3 rs2_byte2 rs2_bytel
rd = rsl1_byted x rs2_byte4 + rs1_byte3 x rs2_byte3 + rs1_byte2 x rs2_byte2 + rs1_bytel
X rs2_bytel
b
If (cond)

{ rd=rsl _byted xrs2_byte4 + rs1l_byte3 x rs2_byte3 +
rsl_byte2 x rs2_byte2 + rs1_bytel x rs2_bytel

else nop

2 cycles
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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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0 b 0 b
LD.B.S/.U LD.B.S/.U
LD.H.S/.U . . . . LD.H.S/.U
LD.W.S/.U t v 1 6 AN K LD.W.S/U
LD.D.S/U A LD.D.S/U
LD.R LD.R
LD.DR LD.DR

W 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: GO~G63, all Data Registers
OffsetR: GO~G31, all Data Registers
D
DT.D3
31 3029 2726 22 21 18 17 1312 109 4 3 0
| 10| Op |Op_1| mode |offsetR/cst5| baseR | rd | PRI |
0
K Z
*BaseR 0000 G
0001
*+BaseR[Offset] 0010 G
*-BaseR[Offset] 0011 G
*BaseR++[Offset] 0100 %
*BaseR --[Offset] 0101
*++BaseR[Offset] 0110 Qv
*--BaseR [Offset] 0111 Qi
*+BaseR(ucstb) 1000 G
*-BaseR(ucstb) 1001 G
*+BaseR[ucst5] 1010 G
*-BaseR[ucst5] 1011 G
*BaseR++[ucst5] 1100 %
*BaseR --[ ucst5] 1101 i
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*++BaseR[ucst5] 1110 QY
*--BaseR [ucstb] 1111 Qi
1 328 o ¥
LD.B.S
b b b
rd Int 110 00000
BaseR Int 00001
OffsetR Int 00010
LD.B.U
rd Int 110 00011
BaseR Int 00100
OffsetR Int 00101
LD.H.S
rd Int 110 00110
BaseR Int 00111
OffsetR Int 01000
LD.H.U
rd Int 110 01001
BaseR Int 01010
OffsetR Int 01011
LD.W.S
rd Int 110 01100
BaseR Int 01101
OffsetR Int 01110
LD.W.U
rd Int 110 01111
BaseR Int 10000
OffsetR Int 10001
LD.D.S
rd sllong 110 10010
BaseR Int 10011
OffsetR Int 10100
LD.D.U
rd sllong 110 10101
BaseR Int 10110
OffsetR Int 10111
LD.R
rd slllong 110 11000
BaseR Int 11001
OffsetR Int 11010
LD.DR
Rd sllllong 110 11110
BaseR Int 11111
OffsetR Int 101 00000
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D
D b t O T 0 - G T
A k A 2 A
D

LD.B.S W g

LD.B.U W g

LD.H.S “

LD.H.U A

LD.W.S g

LD.W.U %

LD.D.S 5

LD.D.U ¥

LD.R

LD.DR f

2 R0 5
0 W@ e 24 B ~
“ 0 W @ I R 248 A
0 N 16 8 ~ i
0 P i 168 A
Z X\ o A328 load

] 1 A v 0 Yy BaseRbuw 0 -

0 Offsetb BaseR ¢ BaseRAA | 0 Y BaseRD
w0 3 0 BaseRL Offset ™ BaseRA
flov O ¢ Offsett BaseR ¥ BaseR b u 0

Afpi o ® BaseRbL Offset | BaseR D u

0 A

4 cycles
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0 b 0 b
ST.B ST.B
ST.H STH
ST.W e o~ ~ STW
ST.D - At h B U 14 ST.D
ST.R ST.R
ST.DR ST.DR

W 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(ucstb) , rs
type=.D
rs, BaseR: GO~G63, all Data Registers
OffsetR: GO~G31, all Data Registers
D
DT.D3
31 3029 2126 22 21 18 17 1312 109 3 0
| 10 | Op |Op_1| mode |offsetR/cst5| baseR | rd PRI |
o
K Z
*BaseR 0000
0001
*+BaseR[Offset] 0010 G
*-BaseR[Offset] 0011 G
*BaseR++[Offset] 0100 %
*BaseR --[Offset] 0101
*++BaseR[Offset] 0110 Qv
*--BaseR [Offset] 0111 Wi
*+BaseR(ucstb) 1000 G
*-BaseR(ucst5) 1001 G
*+BaseR[ucst5] 1010 G
*-BaseR[ucst5] 1011 G
*BaseR++[ucst5] 1100 %
*BaseR --[ ucst5] 1101
*++BaseR[ucst5] 1110 Qv
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[ *--BaseR [ucst5] (1111 [ \
1 32B o “”
ST.B
b b i 'H b
rs Int .D 101 00100
BaseR Int .D 00101
OffsetR Int 00110
ST.H
rs Int .D 101 00111
BaseR Int .D 01000
OffsetR Int 01001
STW
rs Int .D 101 01010
BaseR Int .D 01011
OffsetR Int 01100
ST.D
rs sllong .D 101 01101
BaseR Int .D 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
D
b T O S 6 W8T
A A 3 A
)
ST.B W @
ST.H A
STW
ST.D i
ST.R
ST.DR i
2 b D 0
W @ . T vB ¢ U -
G WeN 7 Tv B A G ¢ O ~
G e @ G ¢ O TA
z Y A 328 store D
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ap

2 A Z " an
- * 1 Af v 0 Y BaseRb u G il
G Offsetb BaseR v BaseRAA | 0 Y BaseR
buG v G BaseRbL Offset BaseRA
fyv O & Offsetb BaseR v BaseR by G
Afdi o & BaseRbL Offset i~ BaseR b w
G A
4 cycles



Magnolia Processor $truction Set Reference

0 b 0 b
PUSH 4~ ¥ PUSH
POP POP

W PUSH (.type) rs

POP (.type) rd
type=.D

rd, rs: GO~G63, all Data Registers

D
DT.D5
PUSH
31 30 29 27 26 2221 16 15 109 4 3 0
| 10 | o010 | 11111 | 101100 | rs XXXxxx | PRI |
POP
31 30 29 27 26 22 21 16 15 109 4 3 0
| 10 | o010 | 11111 | 101101 [  xxxxxx | rd | PRI |
D
5 b T 328 4 -l
T ( v® co p- oo
b . CSRT } B SOV A"y MOV.RC
D W B A
SMR ¢ L STACK L ¥ L7 SP
SKT SKBA SP PUSH POP b k
MOV.RC b vy 6G x G
Tty M HT G Tt st HT A
STBUF o i A
31 0
| SP |
31 0
| SKT |
31 0
| SKB |
31 0
| STBUF |

PUSH:6 cycles
POP:4 cycles
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