234  ALU Instruction Summary

Instruction ASTAT Status Flags STKY Status Flags
AV AN AC AS Al AF CACC AUS AVS AOS AIS
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Fixed-point:

¢ En=REx+Ry

¢ REn=REx-Ry

¢ Rn=Rx+Ryv+(Cl

¢ Rn=Rx-Ry+Cl-1
En=(Rx +Ry) /2
COMPIEx. Ry)
En=Rx+ CI
En=Rx+CI-1
En=Rx+1
En=Rx-1

¢ En=-Rx

En=ABS5 Ex

En=PAS5Rx

En=ERx AND Ry

En=EREx OR Ry

En =Rx XOR Ry

En=NOTRx

En = MIMN(Ex, Ry)

En =MAX(Rx. Ry)

En = CLIF Rx BY Ry
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Fn=Fx+Fy L D * 1 - B oWk _
Fn=Fx-Fy ooo® o+ 1 - ¥k _ w
Fn=ABS (Fx+ Fy) ooE 0 0o * 1 - "
Fn = ABS (Fx - Fy) L | o+ 1 - o _ ek
Fn=iFx +Fy) 2 * 0 * 0 * 1 o R
COMP(Fx, Fw) o0 ¢ I -~
Fn=-Fx * * * 0 * 1 _ _ ok _ ok
Fn=ABSFx * * ] * * 1 _ _ o _ e
Fn=PASS Fx * 0 * 0 * 1 _ _ _ _ et
Fn=RNDFx * * * 1] * 1 - I
Fn=5CALBFxBYRy * * # 0 * 1 - w* ok _ 4
En=MANT Fx * * 0 * * 1 _ _ s _ et
En=LOGEFx * * * 0 * 1 - I
En=FIX Fx BY Ry * * * 0 * 1 - w ke _ 4w
En=FIXFx * * * 0 * 1 _ L 2 _ o
Fn=FLOATExBY Ry * * * 0o 0 1 - ok
Fn=FLOAT Ex * ] * 0o 0 [ - - - -
Fn=RECIPS Fx * * * 0 * 1 - w ke _ 4w
Fn=RSQRTS Fx * * # 0 * 1 - N
Fn=Fx COPYSIGMN Fy * 0 * 0 * - - - =
Fn = MIMN(Fx, Fy) * 0 # 0 * 1 - I
Fn=MAX(Fx, Fy) * 0 * 0 * 1 - - - -
Fn= CLIP Fx BY Fv * 0 * 0 * 1 - - - - =

Rn, Ex, Ry = Any register file location; treated as fixed-point
Fn, Fx, Fy = Any register file location; treated as floating-point
¢ = ADSP-21x-compatible instruction

* set or cleared, depending on results of instruction
** may be set (but not cleared), depending on results of instruction
- no effect



2.6.6  Multiplier Instruction Summary

Instruction ASTAT Flags STKY Flags
MU MM MV ML MUS MOS MVS MIS

Fixed-Point:

En |= Rx*Ry {‘SHS F|) | - e _

MREF oI

MEE FR

En =MRF| + Ex*Ry (|S||S5||F |) I T | - - _ _

En = MEB oo (1

MREF = MREF FR

MEE = MEB

En = MRF| - Rx+Ry (|S||5||F |) # & x| - ok - -

En = MEB oo (1

MREF = MREF FR

MEE = MEB

En = 5AT MRF (s || - - — _

En = SAT MEB Ul

MREF = SAT MEF (SF)

MEE = SAT MEE (UE)

En = RMND MREF (SE) || - - — _

En = RMND MEB {UE

MREF = EMND MREF

MEE = EMND MREE

MREF|=10 o 0 0 0 - - - _

MEE

MExF |= Rn o 0 0 0 - - - _

MExBE

En = |MExF o o0 0 0 - - - -
MExBE

Floating-Foint:

Fﬂ:Fx*F}-' * * * * e _ e sk

Note: For floating-point multiplyaccumulates, see "Multifunction Computations "

* =et or cleared, depending on results of instruction
** may be set (but not cleared), depending on results of instruction
- no effect

En, Ex, Bv = R15-R0; register file location, treated as fixed-point

Fn, Fx, Fy = F15-FO; register file location, treated as floating-point

MExF = MR2F, MR1F, MROF: multiplier result accumulators, foreground
MExE = MEZE, MELE, MROE; multiplier result accumulators, background



Drual Add/Subtract

Ra=Rx+Ry. REs=Rx-Ry
Fa=Fx+Fy, Fs=Fu-Fy

Fixed-Point Multiply/ Accumulate and Add, Subtract or Average

Em=R3-0* R7-4 (55FR) . Ra=R11-8 + R15-12
MEF=MREF + E3-0*R7-4 (55F) | . Ra=R11-8 - R15-12
Em=MRF + R3-0 * R7-4 (55FR) | . Ra=(R11-8 + R15-12)/2

MEF=MRF - E3-0 * R7-4 (55F)
Em=MRF - R3-0* R7-4 (55FR)

Floating-Point Multiplication and ALU Operation

Fm=F3-0*F74 , Fa=F11-8 + F15-12
Fa=F11-8 - F15-12
Fa=FLOAT R11-8 by R15-12
Fa=FIXF11-8 by R15-12
Fa=(F11-8 + F15-12)./2
Fa=ABSFL1-8

Fa=MAX (F11-8, F15-12)
Fa=MIN (F11-8, F15-12)

Multiplication and Dual Add/Subtract
Rm =R3-0"R7-4 (S5FR). Ra=RI11-8+R15-12. Rs=RI11-8-R15-12

Fm=F3-0*F7-4, Fa=F11-8 + Fl5-12 ., Fs=F11-8 -F15-12
Fm, Ea. Rs, Rx, Ry -Any register file location; fixed-point
Fm. Fa, Fs, Fx, Fy -Any register file location; floating-point
R3-0 -R3.R2, EL RO Fi-0 -F3,F2, F1. FO0
R7-4 -R7.R6, E5 R4 Fr-4 -F7, Fa, Fi, F4
R11-8 -R11. R10. R9, 8 F11-8 -F11, F10, F9_ F&
R15-12 -R15. Rl14. RI3 RIZ F15-12  -F15, F14.F13,F12

S5FR X input signed. Y-input signed, Fractional input, Rounded-to-nearest output
S5F -X-Input signed. Y-input signed, Fractional input



Register File

RO - FO
R1-F1
/' R2 - F2

s ™ R3-F3
Multiplier |

. R4 - F4
/\ RS - F5

' RG-F6

L R7 -F7 Any Register

-
Any Register RS -F8 .
RS -F9
R10-F10

R11-F11

p
‘ ALU

R12-F12 /,\%

R13-F13
R14 - F14
R15- F15




Compute & Move or Modify Instructions

1.

3a.

3b.

3e.

3d.

4a.

4b.

dc.

4d.

Ga.

Gb.

IF condition

IF condition

IF condition

IF condition

IF condition

IF condition

IF condition

IF condition

IF condition

IF condition

IF condition

IF condition

IF condition

compiie,

compuite;

compute,

compiie,

compiite,

compiie,

compiie,

compuite,

compiie,

compiite,

compuite,

shiftimm,

shiftimm,

compute,

PM(Ie,Md) = dreg2
dregZ = PM(Ie,Md)

DM(Ia.Mb) = dregl |
dregl = DM(Ia,Mb)

DM(laMb) | = ureg;
PM(Ic.Md)

DM (Mb,Ia)
PM(Md Ic)

ureg = |DMlaMb) | :
PM (Ie.Md)

ureg = |DM(Mb,Ia)
PM(Md.Ie)

= ureg .

s

‘ DM(la.=databi=) | = dreg:

PM(lc,=datab=)

DM {=databi= Ia)
PM{=datab=Ic)

DM(la,<datat=)
PM(Ic,<datafi=)

dreg = |DM(<datab= la)
FMi=datab= Ic)

= dreg:

dreg =

uregl = ureg? :
DM 1a.Mb)
FM({Ic.Md)

dreg = |DM(la,Mb)
PM(Ic,Md)

= dreg .

MODIFY

(TaMb) |
(Te.Md)



