




































































Antares Instruction Set Rev. C

Table 5. Alphabetic Summary of Instructions (continued)

Mnemonic Instruction Page
SetM Set Mode : 96
ShL Shift Left : mt - RegB 98
ShR Shift Right —+ RegA 99
Skcc Skip on Condition 100
StB Store Byte 102
StM Store Multipl 103
Strt Start 104
Stw Store Word acement 105
Stw Store Word Dir StW RegB — @Dlsplac 106
Stw Store Word StW RegB —+ @Base 107

Store Word Extende sent 108
Subtract Sub RegB - RegA — RegB 109

Subtra At Sub RegB - Imm — RegB
SubC RegB - RegA + (Carry -1) =

SubP RegB(H/B) - RegA - RegB

Trap Trapnum

p
Test Field

110
111
112

113

TstF RegA <Mask> 114
Test Mode 115
Update Data Cache* 117
Line
Validate Data 118
Cache Line
Wait ~ Wait 119
XOr “ Exclusive Or 120
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Table 6. Functional Summary of instructions

Mnemonic instruction Page
Reglister Load : ve Instructions
Lee Load Condition 63
Ld Load Immediate 65
LdB Load Byte 66
LdCP Load with C RegA 67
LdM Load Multip 68
Ldw Load Word LdW @Base + Displac —+ RegB 69
LdW Load Word Dire( LdW @Displacement 70
Ldw Load Word LdW @RegA — RegB _ 72
LdWE Load Word Exten LdWE @RegA + Displace 73
Mov Move Mov RegA — RegB 74
Mov Move to Special Mov RegB — Sp 75
Mov ofr Mov Sp — RegB 77
StB StB RegB —+ @Base 102
StM StM RegB — @RegB 103
Stw StW RegB — @Base + Displacement - 105
Stw StW RegB — @Displacement 1086
Stw Store Word StW RegB — @Base 107
StwW Store Word Exten StWE RegB - @Base + Displacement 108
Ic Instruction

Add with Carry Partial 24

. Add 25

" Add Immediate 26

Add with Carry 27

Add Partial 28

Count Leading Zeros 38

Divide 44

gB, Remainder}
Mul Multiply Re (M Dfull & Product) —+ 81
{Ri e B}

MulP Multiply Partial MulP. g_B(H/B) RegA — RegB 82
Neg Negate Neg gA — RegB 83
SbCP Subtract with Carry Partial SbCP:RegB(H/B) - RegA — RegB 93
Sub Subtract Sub RegB - RegA — RegB 109
Sub Subtract Immediate Sub RegB - Imm — RegB 110
SubC Subtract with Carry SubC RegB - RegA + (Carry -1) = RegB 111
SubP Subtract Partial SubP RegB(H/B) - RegA — RegB 112
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Table 6. Functional Summary of Instructions (continued)

Mnemonic Instruction Page
Compare, Test, Bra
AdPC Add Program Count 29
Bece Branch on Conditiof 32
Cmp Compare ; 39
Cmp Compare Imm 40
CmpP Compare Pa 41
Jmp Jump Relativé Jmp PC + Displacemn 60
Jmp Jump Absolut Jmp @RegA : 61
JmpL Jump and Link JmpL next PC +1—+ R RegA 62
Skece Skip on Conditi Skce 100
TstF Test Field TstF RegA 114
TstM Test Mode TstM BitNumber 115

Clear Field
Deposit
Double Shift
Extract Signed
Extract Unsigned
Insert

Mask Generate

. Mask Generate

“ Not

Or

Set Field

‘Shift Left

Shift Right
Exclusive Or

Field Manipulation Instruction

And RegB & RegA — RegB
AndC RegB & ~RegA — RegB
CIrF RegA

Dep RegB — RegA <Mask>
DSh (RegB, RegA) >> Mask — RegA
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Table 6. Functional Summary of Instructions (continued)

Mnemonic instruction Page
cDC Create Data Cach : 34
FDC Flush Data Cach 52
IDC Invalidate Data 53

Line
Ic lIC @RegA 54
lICa lIiCa 55
PDC PDC @RegA 86
PIC PIC @RegA 87
PIiC PIC PC + Displacement 88
ubcC UDC @RegA 117
VDC VDC @RegA 118
ol Instructions
CirM M BitNumber 36
Int 58
ITLB Invalidate Translation 59
Lookaside Buffer
RDTX Read Data Tag by Index 89
Res Restart 90
Rsm Resume 91
Rtl Return from interrupt 92
Send Send estination Register<PuMask> 94
SetM Set Mode - 96
Strt Start 104
Trap Trap ap 113
Wait Wait Wait PuMask 119
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A d C P Add with Carry Partial A d C P

Operation:

Description:

Condition codes:

Exceptions:
Restrictions: None.
Timing: This instruction takes

15 14 13 12 11 10 9 8 7 6 5 4 3 2 {1 0
Format: Opcode RegisterB RegisterA

Example:

24 Apple Computer Confidential



Antares Instruction Set Rev. C

Add Add

Operation:

Description: . tents of RegB. Store the

Condition codes: ult is negative, cleared

ult is equal to zero, clear

arry is generated, cleared othe y

occurs if the operation sets the V condition it and

Exceptions:
: verflow is enabled.

Restri¢

This instruction takes one cycle.

4 3 2 1 0
RegisterA

15 14 13 1
Opcode

Format:

Example:
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Add Add Immediate Add

Operation:

Description:

Condition codes:

Exceptions:

A 15 14 3 2 1 0

Format: Opcode Immediate

DISPLACEMENT BIT ORDER B3 B2 B1 BO
Example:
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AddC AddC

Operation:

Description: ‘ s bit and the contents of RegA

result is negative, cleared:
result equals zero, cleared o
verflow is generated, clear

Condition codes:

curs if the operation sets the V condition
verflow is enabled.

Timin This ins takes one cycle.

15 14 13 1 5 4 3 2 1 0
Opcode gisterB RegisterA

Example:
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AddP Add Partial | AddP

Operation: AddP egA - RegB

Description: If H/B is , inhibiting carries between

arry bits from the carryout of

1g carries between
sm the carryout of the

Condition codes:

any byte is equal to zero, cleared othe
bit is cleared.

‘cleared otherwise.
cleared otherwise.

Exceptions: None.
Restrictions: None.
Timing: This instruction takes ©

15 14 13 1211 10 9 8 7 6 5 4 3 2 1 0
Format: Opcode RegisterB RegisterA

Example:
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AdP C Add Program Counter AdPC

Operation: AdPC

Description: rent PC+ 1 to the contents of

Condition codes: N --

Exceptions:

Restrict

Timin This instruction takes one cycle.

4 3 2 1 0
RegisterA

15 14 13 1
Opcode

Format:*

Example:
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And And And

Operation: And

Description: Logically A gB with the contents of RegA.

sult is negative, cle:
result equals zero, cle
tis cleared.

Condition codes:

Exceptions:

Restricti

takes one cycle.

3 2 1 0
RegisterA

15 14 13
Opcode

Forma

Example:
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AndC And Ci_oml?lement AndC

Operation: AndC RegB RegB

Description: ically B with the ones complement of

Condition codes:

Exceptions:

This instru akes ong cycle.

15 14 13 1°
Opcode

3 2 1 0
RegisterA

Format:

Example:
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Bcc Branch on Condition Bcc

Operation: Bce PC + Dis

instruction is met, continue
alfword address is PC +

Description: If the conditic

Condition
reserved

Meanin

=1 equal
=1 less than
=1 or Z=1 less or equal

lower
less or same
overflow

not equal
greater or equal
greater than

- oW NO O s

higher or same
higher
no overflow

Condition codes: N -- Not affected.
Z -- Not affected.
V -- Not affected.
C -- Not affected.

Exceptions: None.
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Restrictions: None.

Timing: This instruction t:

6 5 4 3 2 1 0
ment Condition

Format:

Example:

Address A:

Address A + 1: Next Ifnstr

Instruction

Address A + 1

Address A + n +
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C D C Create Data_‘ Cache Line C D C

Operation: CDC (@RegA

dressed by RegA is modified,
Set the tag for the LRU line to
in RegA.

Description:

Condition codes:

Exceptions: A privi i ' mode.

4 3 2 1 0
RegisterA

Format: Opcode

Example:
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CIrF

Operation:

Description:

Condition codes:

Format:

Example:

Apple Computer Confidential

Antares Instruction Set Rev. C

Clear. Field CIrF

CIrF
Clear the he Mask register in RegA to
ZEeroes. instruction does not affect
bits o

C -- Not affected.

efined if an illegal field definition has been moved
ister with a Move to Special (Mov) instruction.

into the

This instructio

5 4 3 2 1 D
RegisterA

15 14 13 12 '
Opcode
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CirM

Operation:

Description:

Condition pdes:

Exceptions:

Restrictions:

Timing:

Clear Mode Cll' M

CIrM  BitNu

Clear the sp

1.the System Status/Control
register. The

7 - No: «fected
V -- Not atfected.
C -- Not affected.

s if the instruction is executed when
ode bits 8 through 15 is specified.
curs if mode bit 5, 6,7, 8,9, 14, or 15 is

A privileged operatio
in user mode and any
An illegal operation
specified in the instru

None.

This instruction takes one cycle.
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Format: Opcode Bit Number

Example:
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CLZ Count Legding Zeros CLZ

Operation:

Description:

Condition codes:

Exceptions:

Restricti

This ins akes one cycle.

5 4 3 2 1 0
gisterB RegisterA

15 14 13
Opcode

Example:
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Cmp Cmp

Operatibn: Cmp

Description: the contents of RegB and set

Condition codes: N --! _‘ it RegA, cleared
e. _

result equals zero, cleared o
t is cleared.

3 2 1 0
HegisterA

15 14 13 12 11
Opcode

Format:

Example:
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Cm P Compare Immediate Cm P

Operation: Cmp
Description: Subtract th ; e val : from the contents of RegB and

Condition codes: N --Sé is ari i Imm, cleared

V --The Vibir -red.
C -- Set if unsignec RegB is greater than or'e
cleared otherwise (C = not borrow).

This instructi

15 14« 5 4 3 2 1 0

Format: ' Opce ... i ogisterB Immediate

DISPLACEMENT BIT ORDER B3 B2 B1 BO
Example:
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CmpP CmpP

Operation: CmpP

Description: Subtract Re ‘5 reing:the carryin to 1 in each byte or

Condition codes:

byte is negative, cleared o
y byte is f:qual to zero, cleared

Restrictions:

Timing:

15 14 13 12 11 8 5 4 3 2 1 0
Format: Opcode RegisterB RegisterA
Example:
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Dep Deposit Dep

Operation:

Description: il the least significant bit (LSB)
¢.field defined by the Mask register.

Condition codes: i ] i ive, ;
Z -- Set if the result equals zero, cleared oth
V -- The V bit is cleared.
ot affected.

The result is

ined if an illegal ﬁeld definition has been moved
into the Mask

This instruction

3 2 1 0
RegisterA

15 14 13 12
Format: Opcode

Examples:
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+ Length < 32

FbgBFEDCBAz. rgponmlkjihgfedcba

/

edcba0000000

RegAp0¢

000000000
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Div Divide Div

Operation: Div ((MDfu
Remainder .

nder) , RegB) / RegA — RegB ,

Description: alue of RegB by the value of

The upper 32 bits of the dividend reside in th
A special bit in the System Status/Control
bit, indicates whether or not the Remainder regis
hould be used by the instruction. If the MD

s cleared on the first cycle of each Diviae (Div)
it gets set when something is moved into the
r, using a Move to Special (Mov) instruction.

C -- Not affected.

Exceptions: An Overflow trap der is greater than or equal to
RegA and MDfull e 1e Overflow trap enable bit is set.

Restrictions: None.

Timing: The result is not valid for 17(?) 33(?) cycles.
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8 7 6 5 4 3 2 1 0
RegisterB RegisterA

-~

15 14 13 12 11
Format: Opcode :

Example:
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DSh

Operation:

Description:

Condition codes:

Timing:

Format:

Example:

Double Shift DSh

Mask — RegA

ith the contents of RegA and
htmost bit defined by the

Z -- Set if result equals zero, cleared otherwi
V -- The V bit is cleared.

The result is ned if an illegal field definition has been moved
into the Mas ‘

8 5 4 3 2 1 0
‘RegisterB RegisterA

15 14 13 12 1
Opcode
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C

Pos

RegA before  |&—

RegB

lkjihgfedcba ZYXWVUTSRQPONM Azyxwvutsrgponmlkjihgfedcba

RegA after
Azyxwvutsrgponmlkjih

Apple Computer Confidential
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ExtS Extract Signed ExtS

Operation:

Description: i bntaine gA using the bit position of the

it of the field defined Mask register is right-
the result in RegB.

Condition cod

The result is und

| definition has been moved
into the Mask re

secial instruction.

Timing: This instruction taki

5 4 3 2 1 0
RegisterB RegisterA

15 14 13 12 1
Format: Opcode
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Examples:
s + Len < 32
|< Length ola Pos
RegAFEDCBA ponmlkjihgfedcba
RegB g 9999999999999 gponmlkjih
Pos + Len > 32
Length :
N ie >
ba
RegB FFFFFF
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ExtU Extract }Jnsigned ExtU

Operation:

Description: i 2 that te not in the field defined by the Mask

lent to a logical Right

Condition codes:
Z -- Set if the result equals zero.
¥ux- The V bit is cleared.

S: The result is

‘ ined if an illegal field definition has been moved
into the Mask i

ster with a Move tg:Special (Mov) instruction.

This instruction

5 4 3 2 1 0
RegisterB RegisterA

15 14 13 12
Format: Opcode

Examples:
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s + Len < 32

Length Pos
| >l

rgqponmlkjihgfedcba

RegA FEDCBA
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FDC Flush Data Cache Line F DC

Operation:

Description: in RegA is in the data cache and

k to Main Memory. Then mark
If the line is not in the

Condition codes: N -- Noi

Exceptions:

15 14 13 12
Opcode

4 3 2 1 0
RegisterA

Format:

Example:
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IDC

Operation:

Description:

Condition codes:

Format:

Example:

Apple Computer Confidential
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Invalidate D‘ ta Cache Line IDC

IDC @RegA

is m the data cache, mark it
e is not in the cache, this

This instruc

4 3 2 1 0
RegisterA

15 14 13 12
Opcode
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IIC Invalidate Instrqgtion Cache Line IIC

Operation:

A is in the instruction cache,
is not in the cache, this

Description:

Condition codes:

Exceptions: A:privi mode.

This instru

15 14 13 1%
Opcode

4 3 2 1 0
RegisterA

Example:
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IICa Invalidate Instruction Cache IICa

Operation: IICa
Description:

Condition codes: N --

Exceptions:
Restricti

Timin This ins

15 14 13
Opcode

Forma

Example:
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Ins Insert Ins
Operation:
Description: ‘ .. 8B until the least significant bit (LSB)

sponding bit of the result if
e Mask register.

Condition codes:

result equals zero.
it is cleared.

efined if an illegal field definition has been moved
gister with a Move to Special (Mov) instruction.

_ 1t '5 4 3 2 1 0
Format: ‘ gisterB RegisterA

Example:
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RegA afte

RegA before

r

RegA beforellkjihgfedecbha Z

'TSRQPONMLKJIHG

Apple Computer Confidential
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Int Interrupt Int

Operation: Int PuMask

t is set to trap to the Inter-PU

Description:
bits correspond to the PUs as

Condition codes:

N -- Not affected.
=ne NoOt affected.

15 14 13 12
Format: Opcode

PU Mask

Example:
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ITLB Invalidate Translation. Lookaside Buffer ITLB

Operation: ITLB

Description: Invalidate

Condition codes:

Exceptions:

Restricti

15 14 13 12
Opcode

Format:

Example:

Apple Computer Confidential 59



Antares Instruction Set Rev. C

J mp Jump Relative J mp

Operation: Jmp PC + D

Description: Continue exei t the inStruction whose halfword address is PC
+ Displac ' next sequential instruction.
Displac tity (11 bits + sign bit).

Condition codes:

Exceptions:

This instruction takes one cycle.

15 14 13 12
Opcode

DISPLACEMENT BIT ORDER : : 2 D1 DO Sgn D9. D8 D7

Format:::

Example:
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J mp Jump Absolute J mp

Operation:

; whosc halfword address is in
1 instruction.

Description:
‘a subroutine.

Condition codes:

4 3 2 1 0
RegisterA

15 14 13 12
Opcode

Format:

Example:
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JmpL Jump and Link JmpL

Operation:

Description:

Condition codes:

Exceptions:

4 3 2 1 0
RegisterA

15 14
Opcode
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Lcc Load Condition Lcc

Operation: Lce & RegB

Description: > condi ¢ ¢, thien store 1 into RegB. If the

less or same
overiflow

Condition codes: N -- Not affected.
Z -- Not affected.
V -- Not affected.
C -- Not affected.

Exceptions: None.
Restrictions: None.
Timing: This instruction takes one cycle.

Apple Computer Confidential 63



Antares Instruction Set Rev. C

15 14 13 12 11
Format: Opcode

9 8 7 6 5 4 3 2 1 0
RegisterB Condition

Example:
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Ld Load Immediate Ld

Operation: Ld Imm -

Description: Load the ir RegB, clearing the upper 23

ge 1 through 256. Imm is

Condition codes: N -- Not

Exceptions
Restric

Timing

15 14 13 1 3 2 1 0

Format: Opcode Immediate

DISPLACEMENT BIT ORDER B3 B2 Bi Bo
Example:
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LdB Load Byte LdB

Operation: LdB @Base

Memory byte addressed by Base
e, clearing the upper 24 bits.
one and store it back into Base.

Description: Load the val

Condition codes:
Z -- Not affectcd
Not affected.

f RegA is used in the
ther additional cycle if
truction.

5 4 3 2 1 0
RegisterB RegisterA

15 14 13 12 1
Format: Opcode

Example:
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LdCP v Parti LdCP

Operation:

Description:

Condition co

This instruction tak

15 14 13 12 11
Format: Opcode

5 4 3 2 1 0
RegisterA

Example:
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Ld M Load l\:[ultiple LdM

Operation:
Description: i _ ] nd ending at register R1, into the
i s is contained in RegA
load. The encoding for

terruptible except by pag ta access fault traps. If
s on the load of R1, the must be restored to
lue it had when the :::-:-uction:started to correctly re-
struction upon return . n the page fault handler.

Condition

This insz »n takes one cycle pe ster loaded and one more
cycle: ~ . used ction, plus an additional
cycle ii used follo struction.

7 6 5 4 3 2 1 0
RegisterB RegisterA

15 14 13 12 11
Formai: Opcode

Example:
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LdW

Operation:

Description:

Condition codes:

Exception

ces an additional ¢ycle if RegB is used in the
ving instruction and another additional cycle if

15 14 3 2 1 0
Format: Opcode |D Disp. | Base
DISPLACEMENT BIT ORDER D3 D2

Example:
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de Load qud Direct LdW

Operation:

Description: rd wi . rd address is (Window

ow register prefixed
struction uses the fixed,
he constant 0x3FF00000.

executed in user mode.

Restrictions: None.

Timing: This instruction take tional cycle if RegB is used in the
immediately followin uction and another additional cycle if
used immediately following any Store instruction.
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8 7 6 5 4 3 2 1 0
nent RegisterB |Displacement

15 14 13 12 11
Format: Opcode i

DISPLACEMENT BIT ORDER

D3 D2 D1 Do

Example:
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de Load Word LdW

Operation:
Description: ddress is in RegA into RegB.

Condition codes:

Exceptions: :in user mode.

Restrictions;

takes an additional cycle if RegB is uséd'in the
owing instruction and another additional cycle if
following any Store instruction.

4 3 2 1 0
RegisterA

15 14 13
Opcode

Forma

Example:
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LdWE Load qud-- Extended LdWE

Operation: LAdWE @Rej ment - RegB

Description:

Condition codes:

This in
branches,

Timing This instruction’ tus an additional cycle if
RegB is used in g instruction and another
additional cycle ving any Store instruction.

5 4 3 2 1 0
RegisterA

15 14 13 12
Format: Opcode

15 14 13 12 11

(next halfword)

Example:
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MOV Move Mov

Operation: Mov RegA - I

Description: Move the gB. RegA remains

a register to the same register

Condition codes: N --

Exceptions:

Restric

Timing This instru takes one cycle.

15 14 13 1 5 4 3 2 1 0

sterB RegisterA

Format:

Example:
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Mov

Operation:

Description:

Condition codes:

Exceptions:

Restrictions:

Antares Instruction Set Rev. C

Move to. Special Mov

Move the in cial register Sp. The special

reserved
Window Register/Semaphorest
atus_Save (igcludes condition codes)'
Argument

N -- Not affected.
Z -- Not affected.
V -- Not affected.
C -- Not affected.

A privileged operatio occurs if the User/System bit is set and
the destination special register is privileged or if the destination
special register is reserved.

Traps must be disabled when reading from or writing to the
PC_Save Queue, Status_Save, or Trap Argument registers, and the
external interrupt must be disabled when reading from or writing to
the Interrupt Argument register.
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Timing: This instruction takes one cycle.

15 14 13 12
Format: Opcode

8 7 6 5 4 3 2 1 0
RegisterB | Special Reg.

Example:
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Moyv

Operation:

Description:

Condition codes:

Exceptions:

Restrictions:

Apple Computer Confidential
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Mov

Move the
registers a

Sp into RegB. The special

oOONpPWND—=0O

Window Register/Semaphorest
Status_Save (includes condition codes)"
Trap Argument

N -- Not affected.
Z -- Not affected.
V -- Not affected.
C -- Not affected.

atus bit is set and the source special

A trap occurs if the U
d'or if the source special register is reserved.

register is read privile

Traps must be disabled when reading from or writing to the
PC_Save Queue, Status_Save, or Trap Argument registers.
External interrupts must be disabled when reading from the Interrupt
Argument register.
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Timing: This instruction takes one cycle plus an additional cycle if the special
register is a global register and RegB is used by the next
instruction. Mov also:takes two cycles if the special register is a
global register and i ed following a Store instruction.

15 14 13
Format: Opcode

6 5 4 3 2 1 0
RegisterB | Special Reg.

Example:
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M sk Mask Generate M sk

Operation: Msk Pos fi

Description: Generate
position |

Condition codes: N -- N6

C --Not affectcd

Exceptions

This instruction takes one cycle.

15 14 13 12 4 3 2 1 0
Opcode ngth Position

POSITION BIT ORDER P3 P2 Pt PO
LENGTH BIT ORDER

Format:

L2 L1 Lo

Example:
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M sk Mask Qenerate M sk

Operation: Msk RegA f

Description: Generate a e right end of the field at bit
position Re h the left end of the field at bit
position. g Len-1). Store the definition
in the the range 1 through 32 and is

Condition codes:

C -- Not affected:

This instructio

15 14 '3 5 4 3 2 1 0
Format: Opcode gth/Amouny  RegisterA
LENGTH/AMOUNT BIT ORDER L2 L1 Lo

Example:
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Mul

Operation:

Description:

Restrictions:

Timing:

Format:

Example:

Antares Instruction Set Rev. C

Mul

full & Product) - {Product ,

 the result of RegB *
pecial register Product,
he operands are

The MDfull s cleared after the first cyclé"
or Multiply Partial (MulP) instruction. The b by moving
¥ thmg into the MD register with a Move to M

6 5 4 3 2 1 0
RegisterB RegisterA

15 14 13 12 11
Opcode
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Antares Instruction Set

Mul

Operation:

Pyxis Syntax:

Description:

Condition codes:

Exceptions:
Restrictions:

Timing:

Format;:

Multiply Mul

Mul RegB * RegA — {Product , RegB}

mul >2 $1
$2 mul $1
$2 *= $1

Multiply the contents of RegB times the contents of RegA and
store the 64-bit result in registers ProdR and RegA. The upper
32 bits are returned in special register ProdR, and the lower 32
bits are returned in RegB.

The Multiply Control (MC) mode bit controls whether or not
the mutiplicand is a signed quantity. If the MC bit is set, the Mul
instruction uses the CO carry bit to determine the sign of the
multiplicand. If CO contains a zero, the quantity is negative; if CO
contains a one, the quantity is positive. This affects only the upper
half of the result.

N — Not affected.
Z — Not affected.
VY — Not affected.
C — Not affected.

None.
None.

The result is not valid for five cycles.

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

Opcode RegisterB RegisterA
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MulP Multiply Partial MulP

Operation: RegB * RegA —

Description: If the H/B bi y tus/Control register is clear,
multiply jiting carries between bytes. If
the H/B t ontrol register is set,
multipl g carries between halfwords.

Condition codes: N --
Z - NOt-:-_ .
V -- Not affected.
C -- Not affecu.d.

5 4 3 2 1 0
sterB RegisterA

Format:

Example:
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Revision D

MulP

Operation:

Pyxis Syntax:

Description:

Condition codes:

Exceptions:
Restrictions:

Timing:

Format:

MulP

Multiply Partial

RegB * RegA — ProdR

mulp >2 $1
$2 mulp $1
$2 *=| $1

If the H/B bit in the-System Status/Control register is clear,
multiply RegB times RegA, inhibiting carries between bytes. If
the H/B bit in the System-Status/Control register is set,
multiply RegB times RegA, inhibiting carries between halfwords.
Store the result in the special register ProdR. The multiplier
(RegA) is always a 16-bit value—only the lower half of the
register is used. '

The Multiply Control (MC) mode bit ‘controls whether or not
the mutiplicand is a signed quantity. If the MC bit is set, the MulP
instruction uses the corresponding carry bit to determine the sign of
the multiplicand. In byte mode, carry bits C0, C1, C2, and C3 are
used; in halfword mode, CO and C2 are used. If the corresponding
carry bit contains a zero, the quantity is negative; if the carry bit
contains a one, the quantity is positive.

N — Not affected.
Z — Not affected.
V — Not affected.
C — Not affected.

None.
None.

This instruction takes three cycles.

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

Opcode RegisterB RegisterA
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Neg Neg

Operation:

Description: its of RegA and store the result in

Condition codes: )
result equals zero, cleared
if the result is -231,
ult equals zero, cleared othe

Exceptions ecurs if the operation sets the V condition

rflow is enabled.

4 3 2 1 0
isterB RegisterA

15 14 13 12 1
Opcode

Format:

Example:
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Not Not Not

Operation: Not ~RegA

Description: :RegA and store the result in

Condition codes: esult is negative, cle: therwise.

result equals zero, cl

Exceptions:

4 3 2 1 0
RegisterA

15 14 13
Opcode

Example:
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Or Or

Operation:

Description: Logically ith the contents of RegA.

Condition codes:

Exceptions

4 3 2 1 0
RegisterA

Example:
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P DC Prefetch Datg Cache Line P DC

Operation: PDC @RegA

ress register RegA from Main
fer occurs only if there are no
fective address (RegA) is not

Description:

Condition codes:

4 3 2 1 0
RegisterA

15 14 13 12
Onbcode

Format:

Example:
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PIC

Operation:

Description:

Condition codes:

Format:

Example:

Apple Computer Confidential

Antares Instruction Set Rev, C

Prefetch Instruction Cache Line PIC

PIC @RegA

ess register RegA from Main
¢ transfer occurs only if there
he effective address

4 3 2 1 0
RegisterA

15 14 13
Opcode
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P IC Prefetch Instruction Cache Line P IC
Operation:
Description: Displacement. The transfer

sfers in progress and if the
tly in the instruction cache.
ign bit) quantity in the range

Condition codes:

C -- Not affected.

3 2 1.0
Condition

15 14
Opcode

DISPLACEMENT BIiT CRDER Sgn

Example:

88 Apple Computer Confidential




Antares Instruction Set Rev. C

RDTX Read Data Tag by Index RDTX

Operation:

Description:

ts 29 - 8 of virtual address

bit.

nly bit. Derived from page table entry.
Set on a write to the line.

em bit. Derived from page table entry and
to PU state.

Exceptions: A privileged operatipn. trap ecuted in user mode.
Restrictions: None.

Timing: This instruction takes ycles, plus an additional cycle if RegB
. is used in the next instruction.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Format: Opcode RegisterB RegisterA

Example:
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Res

Restart

Operation: Res PuMask
Description: Cause each
interrupt ve

shown be

Res

t is set to trap to the Restart
k bits correspond to the PUs as

Condition codes: N -- Not affected.
“““““ Z..-- Not affected.

Not affected.
affected.

15 14 13 12

Format: Opcode

PU Mask

Example:

Apple Computer Confidential



Antares Instruction Set Rev. C

Rsm Rsm
Operation: Rsm PuMask
Description: Cause each:} iated PiiMask bit is set to clear the

cution at the next instruction.
owing a Wait instruction.
hown below.

Condition

cept itself, is running, or

Restrictior
' ssuing PU is in user

Timing: This instruction tak

15 14 13 12 11
Format: Opcode

PU Mask

Example:
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RtI Return from Interrupt RtI

Operation: RtI
Description:

PC_SaVE ing the next sequential instruction.

Condition codes:

V -- Kestored from the Status_Save register.
Restored from the Status_Save register.

including Bcc, Jmp,
| when executing Rtl.

instruction that
JmpL, and Skc

Timing: This instr:

15 14 13 12 1
Format: Opcode

Example:
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S b C P Subtract wit Y ry Partial S b C P

Operation: SbCP — RegB

Description: Subtract R TG arryins to be associated with
B

Condition codes:

byte is negative, cleared ot
ny byte is equal to zero, cleared

V --The V bit s cleared.

- Set if any byte carries, cleared otherwise.

Ifword is equal to zero, cleared otherwise.
eared.
word carries, cl

C -- Setif an red otherwise.

None.

Restrictions: None.
Timing: This instruction tak

7 6 5 4 3 2 1 0
RegisterB RegisterA

15 14 13 12 11
Format: Opcode

Example:
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Send Send Send

Operation: Send RegB — ation Register<PuMask>

Description: Move the co g he destination register of each of
the target orrespond to the PUs as shown
below.

Condition codes: N -- Not affected.
- Not affected.
t affected.
affected.

itself is running or if any
uing PU is in user state.

6 5 4 3 2 1 0
RegisterB PU Mask

15 i4 . 12
Format: Opcoc

Example:
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SetF Set Field SetF

Operation: SetF 1—- R

defined by the Mask register to

Description: Set the bits ol
its outside the field are

ones and

Condition codes: N

Exceptions:

Restricti

4 3 2 1 0
RegisterA

15 14 13 12
Opcode

Format:

Example:
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SetM

Operation:

Description:

Condition codes:

Exceptions:

Restrictions:

Timing:

Set Mode SetM

SetM BitNuml;

Set or clear ¢
Register.

t in the System Status/Control

NOOhWN-=-O

" - Not affected. ¢
C -t affected.

rs if the system is in user mode and
5’8 through 15. An illegal operation trap
e to set bits 5, 6, 7, 8,9,14, or 15.

A privileged operatior
an attempt is made to
occurs if an attempt i

None.

This instruction takes one cycle.
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15 14 13 12 11 10 9

Antares Instruction Set Rev. C

7 6 5 4 3 2 1 0

Format: Opcode

Bit Number

Example:

Apple Computer Confidential
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ShL Shift Left ShL

Operation:

Description: B left Amt places, shifting in

Condition codes: result is negative.

result equals zero.

Exceptions:

Timin

15 14 13 12
Opcode

AMOUNT BIT ORCt "

3 2 1 0
Amount

A3 A2 A1 A0

Format:

Example:
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ShR Shift Right ShR

Operation:

Description: i i ; A right Amt places, shifting in

Condition codes:

Exceptions: None.

Restrictior s undefined if Amt is zero.

akes one cycle.

3 2 1 0
i RegisterA

15 14 13 1}
Opcode

NT BIT ORDER

LENGTH/A

Example:
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Skcce Skip on Condition Skcc

Operation: Skce

Description: If the condition:
execute) the ni

Condition Me

reserved

Z=1 equal

N=1 less than
N=1 or Z=1 less or equa
C=0 lower
C=0orZ=1 less or same
V= overflow

no overflow

Condition codes: N -- Not affected.
Z -- Not affected.
V -- Not affected.
C -- Not affected.

Exceptions: None.

Restrictions: None.
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Timing:

Format:

Example:

Antares Instruction Set Rev. C

This instruction takes two cycles if the condition contained in cc is
met.

15 14 13 12
Opcode

8 7 6 5 4 3 2 1 0
Condition
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S tB Store Byte S t B

Operation: StB  RegB —

Description: Store the lo
in RegA, the

1e Memory byte whose address is
dddress by one and store it back

If a data 1 RegB must be

10n execution to

Condition

Timing:

6 5 4 3 2 1 0
RegisterB RegisterA

15 14 13 12 1
Format: Opcode

Example:
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S tM Store Multiple S tM

Operation: StM  RegB..R

d ending at register R1 into the

Description:
gss is in RegA. Decrement

erruptible except by data
It occurs, then RegB mi
the start of instruction e
struction upon return from

restored to the original
to correctly re-
fault handler.

The RCnt field of the Status_Save registef holds the number of

the last register stored.

Restricti

Timing: This instruction take,

6 5 4 3 2 1 0
RegisterB RegisterA

15 14 13 12 11
Format; Opcode

Example:

Apple Computer Confidential 103



Antares Instruction Set Rev. C

Strt Start Strt

Operation: Strt

Description: Cause each P issociated. PuMask bit is set to clear its
REgister A ecution at the halfword address
contained ts correspond to the PUs as
shown

N -- Not affected.
affected.

Condition codes:

Restrictions: The issuing PU

ept itself is running or if
any target PU is

suing PU is in user state.

Timing This instruction tak

15 14 13 12 11 ¢ 6 5 4 3 2 1 0
Format: Opcode RegisterB PU Mask
Example:
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S tW Store }Vord S tW

Operation:

Description:

Condition codes:

This instruct

15 14 13 12

3 2 1.0
Format: Opcode Disp.| Base
DISPLACEMENT BIT ORDER D3 D2

Example:
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StW Store Word Direct StW

Operation: StW RegB - @

Description: e Memory word whose address is

ixed, read-only window
000. If Cluster# is set,

Stores into addresses O through 7 freeze the p if the

e «enaphore bit is set. The processor un

Exceptiol ecuted in user mode.

Restrictions: None.

Timing: This instruction tak

7 6 5 4 3 2 1 0

15 14 13 12 11

Format: Opcode  |Disp RegisterB |Displacement
DISPLACEMENT BIT ORDER D7 D6 D5 D4 D3 D2 D1 Do
Example:
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S tW Store _MWord S tW

Operation: StW RegB —

Description: Store the cont : emory word whose address is

Condition codes:

Exceptions: r mode.

This ins

3 2 t 0
RegisterA

15 14 13 12
Opcode
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StWE Store Worg Extended StWE

Operation: StWE RegB Displacement

Description: Store the co ;e Memory word whose address is

splacement must be in the
Displacement - 1).

Condition codes: N -- No

Exceptions: i "' - mode.

hat

Timin

15 14 13 12 3 2 1 0
Format: Opcode RegisterA
15 14 13 12 1 3 2 1 0
(next halfword)
Example:
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Sub Sub?ract | Sub

Operation:

Description: 1€ A from the contents of RegB. Store

Condition codes: N -- sult is negative, cle:

Z -- result equals zero, clear .
V -- Set overflow is generated, ¢ herwise
C -- Setifa carry is generated, cleared o e

borrow.)

occurs if the V condition code bit is set an

Exceptions:
verflow is enabled.

Restric

This instructio

15 14 13 12 ‘i1 .5 4 3 2 1 0
Opcode gisterB RegisterA

Example:
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SUb "~ Subtract Immediate Sllb

Operation:

Description: _ i ¢ Imm from the contents of RegB and

Condition codes:

result equals zero, cle
ury is generated, cleared

Exceptions:

Restri
Timin
15 14 13 12 4 3 2 1 0

Opcode : sterB | Immediate
IMMEDIATE BIT ORDER B3 B2 B1 BO

Format:

Example:
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SubC Subtract with Carry - SubC

Operation: SubC RegB

Description: . CO carry $tatus bit and the ones complement

Condition codes: N --!

result equals zero, cleared
arry is generated, cleared o

s if the V condition code bit is set and ™
erflow is enabled.

15 14 13 12 1
Opcode

3 2 1 0
RegisterA

Format:

Example:
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SubP Subtract Partial SubP

Operation: SubP  RegB gA - RegB

Description: If the H/B tus/Control register is clear,
subtract Re; all byte carryins to 1. If the

H/B bit j ol register is set, subtract

ed carryms to 1. Store the

Condition codes:

Z -- Set if any byte is equal to zero, cleared o
..=- The V bit is cleared.
Set if

Exceptio
Restrictions: None.

Timing: This instruction takes

6 5 4 3 2 1 0
RegisterB RegisterA

15 14 13 12 11
Format: Opcode

Example:
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Trap Trap Trap

Operation:

Description: | he S stem: Status/Control register into the

Condition codes:

V -- Not affected.
ot affected.

The Trap instruction takes two cycle

5 4 3 2 1 0
[Trap Number

15 14 13 12
Format: Opcode

Example:
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TstF ~ Test Field TstF

Operation: TstF RegA

Description: Test the bits o di as defined by the Mask register,

:ﬁéld bits are negative;
field bits are zero, cle rwise.
-- Thi is cleared.

Condition codes:

Exceptions:

Restriction :is undefined if an illegal field definition h

register with a Move to Special (Mov)

Timin

This instruction takes one cycle.

4 3 2 1 0
RegisterA

15 14 13 12
Opcode
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TstM

Operation:

Description:

Condition codes:

Exceptions:

Restrictions:

Timing:

Antares Instruction Set Rev. C

Test Mode TStM

TstM  BitNumb

Save register and set the Carry
“ The bits that can be tested

trap enable
available

ODNHhWN-=O

Z -- Not affected.
V -- Not affected.
C -- Not affected.

curs if the system is in user mode and
igh 15 is specified. An illegal operation
7, 8,9, 14, or 15 is specified.

A privileged operatio
any one of mode bits
trap occurs if mode b

None.

This instruction takes one cycle.
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Format: Opcode Bit Number

Example:
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UD C Update Datg | Cache Line UD C

Operation: UDC (@Reg

A is in the data cache and has

Description: If the cache
1 Memory and set it unmodified.

been modlf

Condition codes: N --
Z --
V --
C --
Exceptions: A data access fault may occur if executed in us

Restricti

Timin This ins takes one cycle.

15 14 13
Opcode

4 3 2 1 0
RegisterA

Example:
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V D C Validate Data Cache Line VD C

Operation:

Description: in the data cache and has been

Condition codes:

Exceptions: A data access fault may occur if executed in u

This in

.takes ong cycle.

4 3 2 1 0
RegisterA

15 14 13
Opcode

Example:
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Wait Wait Wait

Operation: Wait PuMask

Description: ted PuMask is bit set is waiting,
(Rsm) or Start (Strt) instruction
its are set, halt the PU. The
hown below.
Condition

15 14 13 12 11
Format: Opcode

PU Mask

Example:
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XOr

Operation:

Description:

Condition codes:

Exceptions:

Example:

120

Exclusive OR XO r

tents of RegB with the contents

3 2 1 0
RegisterA

15 14 13
Opcode
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