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Base Register 

Return Link 
Register 

Status_Save :<· · 

Trap Argument 

PC_Save Queue 
Event Ctr1 

Event Ctr2 
Event Config. 

Global Status 
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Programming Model 

RO 
R1 
R2 

R3 
R4 
RS 
R6 
R7 
RB 

lffiiJJtlilll~illlllfäil]illllllllil11111liJiiil1i1i]ff~~~m! .. R9 
ii111m:11i11imm:mm:~1mt1im:111t111tFlit]111111111lt1111:11mFm:11iltim11:11 i:B 1 o 
i!ll11FltFfüH@l1FfüF!\11!Fllli1\1\lF1\lifümt\lEfü\mEl}lll1!1ifüllilmtll]fü@l :1\:·1,§)J 

„·.:·=·=·:·=::;::::::::::::::::::::::::::::::::=:11:11:i11:1111m11111:1111111fü11::111rn11:11m1111111]1111::111111:1m11:11::1111:~i1mrtr{t:?.t,„ 

11111ttmtf1:Jtffittt111Jttt11111Itttlli11:~:]111m:1111~:1:11111m ·R:~::~::::::::::::>„ 
li:111111111%11111t111m1mm1111111m1m1111f111111m1111111:11111111111111Mmm111m1 R 1 ·4.:::i:::::::::t'· 
·\ttttmt1lrnmmmlr:fü1fü1~111H1H111mmti11:11m11m11m1111111: R 1 s ··::::::':'· 

S·~:i:~-~~':::l:J~ eg lsters 
'''?}}'/}. s 0 

~ S1 Efillill S2 
S3 

S6t 
S7 (priviliged) 
SB (priviliged) 
S9 (priviliged) 

S 1 Ot (priviliged) 

S 11 t (priviliged) 
S 12t (priviliged) 

S 13t (priviliged) 

S 14t (priviliged) 

S 1 St (priviliged) 
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Special Registers 

Tue Antares CPU uses a number of speciaj{~~g~~$~rs to execute its instructions. Registers 
SO, Sl, S2, S3, S7, S8, and S9 apply tqJ~;:::}~P~G~Ü.~t.PU, while S4, S6, SlO, Sll, S12, 
S13, Sl4, and S15 are chip global reg!$f:~t$J:::ij~iji1)py::::~l~ four PUs. Registers S4 and S7 

Mask (SO) 

Remainder (Sl) 

,,,,,.,„ When the MDfull bit in the Sy'§am:Jfüatus/Control 
register is set, the Divide (Div) ilii@.P.Qt!on uses the 

·<•!;llillll.lill~~lll\~l~~t;i\th ~?t~t~~~~~~d!~:f ai+1ii~~:!~3-~ 
32 

.. t!iil~Jl.ll;Jf !!lfi;'.!;jj\'\[ijj~!\i!~!~ll~~lj>,:~=ti~r?~r b~~ :11~~~:!eg;c~a~e~!1jt:~~on. 
Prod btt:::(:s'2) '''\([:f::::::::J.J$ed by the Multiply (Mul) and Multiply Paritial 
. U..::_:::)::{\". <1]!®.tJ..ulP) instructions, the Product register allows 

:··:·:,,:.·:·::·;./ \:\j#Qtmation of 64-bit pfp~ucts. When two 32-bit 

PU# (S3) 

Test (S4) 

Window/Semaphores (S6) 
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·ijjq@.bers are multiplieq~4he upper 32 bits of the 
pzjggµct get stored in tq~!:j?roduct register. In 

f Jl~~if~}}l~~~i~r~:fts 
and i~j\§lled as,Jl.1i!tf$Y.Wbf a multiplication or it can be 

;;a;;14111i;~;i~~;s~;:;~~~~ster 
register~:::::::::::::::::i}f'' 

S4 is usJa::::or system diagnostics. lt is a global, 
privileged register. 

Tue two S6 registers contain two parts: a window 
register and semaphores. Which of the two S6 
registers used depends on the setting of the Cluster# 
bit in the System Status/Control register. 
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Status Save (S7) 

.<:;: 

The 20-bit window registers are used by the Load 
Word (LciW) and Store Word (StW) Direct 
instruqfl;gns to determine the address of a Memory 
worq:?:::.&41~:::)\'indow register is a read-only register 
thafüholdsdhb:„constant Ox3FFOOOOO. The other 

-:::::'.::<:: ··:<\(~)j~~j[{\::-. 

·::::.:„ When traps are disabled, the .. Pt;l~~fäµitus is saved 
from the System Status Controfrfgj!~t~r to the 

'''":)lt </{\C :::::::: Statu~_Sala~ed registhter on each clfochldfS:'.~i~!~„ Esnabling 
:::::::: ::::::::(?l:t::::::rr:t:y:::::/ ::::::::::::::„ traps mv 1 ates e contents o t e · „ :~$~ ave 

········ @ü'.;:; ;;•;;;;; / j[ ;~·:···:···:•.:.···:···.:···:.: .. ::··: .• ::·: .• _::.···:·::··::•:.:.•.:•:.::•::.·.i::·:.;:::'.:::_::.···::.::.:~:.:::::.::::::::.::::·:.':::":.::.:.::.::rS. e8g
1

h. soteldr 
0

S thS
7
e idsaatapand· vdrileegssedthraetgciastuesre. d::::t\h::::::e;\~tr11·a[ii::·p„ . Its 

Trap :r:ll~i99l~:nt (SS) 
:::::·:· .,.„ ''<\::::tt~::i::~pntents can be read using the Mov from Special 
::::;:::::))iii!Jm> :::::rn:tKfy):ov) instruction and are not valid unless traps are 

PC_ S~~~fö Queue (S9) \)=~::::~ ;~ i:: pn:~~!~~:::~s::· processor 
~1~~: li~~~~~i1k~~a~c~~l ~~~~~;; 
Ne~t:::r.c. The priyn~gi@?register's contents are valid 

Event Counter 1 (SlO) 
Event Counter 2 (Sll) i~~l~ill~;;e;;~;~;~;~:nt 

4 

Count,!.fär!~it!rs:· aid perfonnance analysis by 
countüjgjj~J?!!jfic events. If enabled~ an interrupt 
occurs:\v:lietfthe counter overflows. The two 32-
bit privq~ged registers can be read using a Move 
from SpeCial (Mov) instruction. 
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Event Configuration (S12) 

15 
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Specifies which events will be counted into the S 10 
and S 1 k:r~gisters. S 12 contains 16 bits, eight of 
whicb/mf~![!~Jlocated to each Event Counter register, as 

s~~(l,l~l~[t10 • • 1 • • • • 2 1 o 

14 6 <:]j\j:ll: lf set, indicates that the Evenfälduhter has over
flowed. Cannot be written with··'ad:;::aJw.ays resets if 

11 3 
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\:1~11i~~:;:unt'.d: ~~~ltf ~~~:::t:::~~:~: t::m 
tl8 O lo.stW.e.tiöhs in. lf set, counts moveins 
\%\. Aofütfüe\ihstruction cache. 

;lll't Ai!i\llF~Tl~ a:~~~:·2 are aJI dear, 

lf cleätJotUC.ätes that the next three bits encode a 
Proq~!ii~fäifäQhlt (PU) event to be counted: 

1 d:::!'.!!.:[:/i:!ilj)? lf set, counts each cycle that the 
\fjt· selected PU is not halted. lf clear, 
<> counts each instruction that the 

se:lected PU finishes. 
8,9 O, 1 Selects PU (2 bits). 

If the System and User bits are both clear, the Event 
Counter counts all cycles if the MMU/PU bit is set. 
If the MMU/PU bit is clear, the Event Counter does 
not count any cycles. 
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Global Status (S13) S 13 facilitates deadlock detection. The Global Status 
register contains 16 bits, four for each PU. The four 
bits fot:each PU enable the PU s to detennine the 
stat~A>.~.Q~@:r PU s according to how the bits are set. 

.~1111;1)i,~b:1~~!~J:d5re~is:er.2 ~e ~agram 
". : .. / !!! l/.!i !j! 

.·:::;:::::::::::::~:~;)::: 

.:::::::::::.::.j,:i·:::::!:i::::::::::J!:.~. =~-=-:;:;;:=-=:::=:::;:t;=:::::::=:=.=--
f['.fü\i!ll!·lit PUO Pu~<l~i~!;!fw:>u2 PU3 

0, 4, 8, ~~1 !11~t ~~i~h: w~ i~~~s u~~/~~~-lji:u· it indicates 
1, 5, 9, 13 ::::;:?•Trap enabled. lf this bit is set, thi·::~~:::~~::.enabled for traps. 

•'.; \;')\[': }~}!~'.::·~: :: ~::;;:~g~: r;;a~e l~~,~~'.s set, th~l~f:~l~i::ing tor a 
+•:::::::::::: „ . . .• ;3t. {~ .1.~Ll~.„„.:.„ Halted. lf this b.it ~s set, t~e PU is halted ~P.191$.i it has 

.:::::;:::::: :„ .. „.:::::····„. „ ...•....... :::::::::.:;::::::::. .. „ .•. >:t:ttttt>. executed a Wa1t mstruct1on. „ •• :.:.:.::::•:·•·•·•·· 

Inter~iii;·.~f ;umen t (~~4j~jj!l~J~l~fs14 contains the address that caused the'i~~ 
: ::::::::::::::::::::•· ·:::::\::::::::::::mierrupt as weil as the external interrupt pending and 

30 

31 

6 

··<:::::~*-ternal interrupt ena.:b.le bits. S 14 is a chip global, 
\pff.W.leged register th~~!:qan be read using the Move 
ft:Qffi Special (Mov) hfä#µction. Only the external 
iri1~fiupt pending and .• ~ijgpJ.e bits can be written with 

~-~~~~i;iJ f~Jf~iE*~f~~; 
./{itt/titff ?' 

0 

·-:·:·:·:·:::·:·:·:-:-:·" 

Extemaüote'rrupt pending. lf this bit is set, it indicates 
that an eiternal interrupt is waiting for processing. 

External interrupt enable. lf this bit is set, it indicates that 
the CPU can be interrupted. 
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Page Table Origin/Node (SlS) Bits 8 through 30 contain the page address of the 
base ofü~b.~ page table, which the TLB miss logic 
uses~/!JH~~i!J;)Jhrough 5 contain the PU node number 

Current, Next Program 
Counters 

System 

.::::::: ·.::::::::::::;:;:::::::::::::: 

(SetM) and Clear Mode (ClrMfihi®.9.:tions. Bits 0 

/ ... ;;;·1~1~l~~~·111111\~~l~t~ll11l~ll\·11;.h. =~tISe ~i?ii;!~~:~~~iy~i~!m 
• j f]!)J '· . . ·+; ffil~~ .• ·.• ...•..•. :.i.: .. • .... • .• •.1 .. •.:.··.·•.·l.T.s.·· ... „.· .. :.Yh. ~=~~~!/~~:;~~~! ~:r ~ontents :l·!f:: 
::::::::::::-:;::::::::::::-· 'il-. c„ 
············· ·.:-·.:··--·::'.::::;(:)::. 
~:~:}~:~:~:::::~:~:~:· -:::::::::::::::::::::;:::. 

r :::28

1:1:1:f:1:1
22 

CCo~:;;;;;•
1

T ~
4

i~
1

~f~1~rz:.k 0 

B lts ;:::~ M ea n 1 n g '!!!!~\ .·:·~::··:·:' .. :~::::1::::::·t.:L.::·.::.::s:~.!:::·:.:.:;i·:~.·1: .• :• •. •.:.:i.:!··:::!·.::.:•.1.:.:• .•. :.1~c:•lclo!~d>:e. 
O M MD control l~ll~ .. „ ''"' 
~ ~ ~3r~':: enab1e i!•ili1~1i!1f F ~ 
4 A Registers available 'l!!?t:if):Y" 19 co 
5-7 Reserved \ijf:::::\:j\jj/::::- 2

2
0
1 

CC
2
1 

8-9 Reserved :::::::::" 
1 O B Branch taken trap enable ··:·· 22 C3 
11 T Trap enable 
1 2 U User/system 
13 C# Cluster number 
14-15 Reserved 
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23-23 
25 
26 
27 
28-31 

w 
2 
s 
RCnt 

5 4 3 2 1 0 

H+l+I 
Meanlng 

Condition codes 
Zero 
Negative 
Overflow 
Carry 
Carry 
Carry 
Carry 

Reserved 
Halted 
Second half 
Skipped 
Register count 

7 
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8 

MD control (M) will be defined later. 

Halfword/byte (H) indicates whether tlJÄ?p~rtial word instructions (AddP, AdCP, 
SubP, SbCP, CmpP, and MulP) execut~~f:iin:::brufword or byte mode. 

,._::::::::::::::::::::::{::(:~:}~{\. 

~!~~0f Y~~i~~~~:;~~~~~~~~!l';llli~?fe~~~ ~~n~~~;fyia~~ ~i~~~ 

~{Ea~;;~~SE~ill!:~s~~~~!'lt1I- ~~~~!~~~:d~!~:.s 0~et 
Registers available (A) i·~::·:ij:~~4, by the interrupt/trap ha~ati~i/j~~~tJndicate which PU 
was idle when trapped or inteff:P.P..ted. Executing a Resume or::smh.Hn.struction clears the 
A bit for the target PU. · ·::::u\ ·:::o::::::t::t:::::t: .. 

··:·:-:·>"'··'.:-:-· 

Branch taken trap enable (B) can be modified in system mode::::qµjJy~\}f set, it 
enables a traP::,:WA,J.)JkPfßP.Ch is taken; clearing the bit disables traps dtjfä~!!i~~en branch. 

~~~11~~~1'\';;:::~:d~~::~:::~::::::o~::~!l::.d:~s 
~:!Jl~t~~!1J t~~~~:o~~~!l;t~~~m mode onl1li.;.~t is set to indicate user 
Clust~tiJ!~u1mber (C#) can be modifil;:,in system mode,::§ijJ.:lLto indicate which 
window·:re,gtster should be used to det~gpine addresses,)fQ~!:fq~fLoad and Store Word 
Direct instrlictions. If the bit is clear, tlj~::instruction \l$~~!i!tfüH·ead-only window register 
containing the constant Ox3FFOOOOO; ifime bit is set{\!W.~t\mshuction uses the modifiable window register. <l.Ji ,;j\Jflli\!l~jY' 
The Condition Codes (CCode) are mo.mf.iegm:J?Mi!itii~finteger instructions or by the 
Load Condition (Lee) instruction, which fit~$::ggf.cdy to the System Status/Control 
register. They can be tested by the Brancij!~:~##~;.1rn$.lJ.ip on Condition (Bcc, Skcc) 
instructions. \:rni:::rn:::y:t 

:::::::\:}~)·· 

Halted (W) indicates that the PU is halted~i!}Öther PU s use this status bit while 
executing Resume, Start, and Send instructions. Interrupt selection logic also uses the 
Halted bit. 

Second half (2) indicates an instruction page fault on the second half of an extended 
operation when set. The page fault handler uses the Second half bit to restore state or to 
determine which part of the instruction faulted. . 
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Skipped (S), when set, indicates that the instruction that the head of the PC_Save 
Queue points to will not be executed upOfl,füffp1rn from a trap. 

Apple Computer Confidential 9 



Antares lnstruction Set Rev. C 

Traps and Interrupts 

The Antares CPU uses several different type§:J:>f traps and interrupts which have specific 
characteristics. These characteristics incluq~füWfi~ther the exception is a trap or interrupt, 
whether it is a directed or nondirected int.~fi#i:Mh~nd whether it is nonmaskable, maskable, 

process the interrupt. The one:Jyp~'fof interrupt that is directed!i!$.:!:~@. Inter-PU interrupt 
(lB), which originates on the clü.p\:\~nd is directed at particular Pt,t§:~@:ffhe interrupt handler 
directs all traps to the PU that cad~$g the trap. <<::::::::!:::::::i\,. 

When a nondirected interrupt occurs, the interrupt handler uses a prl:di.l\:.jy,~tem to select 
the PU to process .!h~JpJ~.pupt. lt first looks for a PU with the Availabl~J~~li):§:~t in the 

Several ßil-:Jn the special registers enab~*·:·traps and interrup.t~~!.:'::~ach PU has a master trap 
enable bit<fifits local Status_Save registijf:::!(bit 11, T). Thej~*-!~#;ij)$.Ä-Save register also 
conuins twd'lhdividual trap enables: the':pyerflow trap e_gi,§lt)!tßSit 3, V) and the taken 
branch trap enable (bit 10, B). The masttj:)J!l;PU interrgp!ti!j~ßiple resides in the Global 
Statusregister (bit 18, 1), and the event coqij~er interg;Mp~[[)~pJtbles occupy bits 7 and 15 of 

:::::::::::::::~de the Jii~fü't!ll'~p enables. Interrupts and traps 
that have individual enabling bits are called 'iff4~Y.f4..fi4fly enabled, and the rest fall into the 

category termed maskable. \ii·ji!.!i!il·l!i·!·!.!:···t>·· 

·:::;:;:\}/ 
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The table below shows the possible states of the PU master trap enable bit and the 
individual enables. Tue individual enables in.§lµde the overflow and taken branch trap 
enables and the master CPU and event couq;(it:!mterrupt enables. 

Table 1. :&411111~'-i~,Enables 
Master PU 1nd1 .... v ... ·.·.·.'.:.~.:.:.,.:.:.'.:.:.:.u.'.'.! .. '..'.'..•.'..'.'..'..'..i.~.:.:.:.:.:.:.:.:.:.: .. :.:.f::::'. "\tltHJ,„ 

\\::.:.:,,~.::':::.·,:.,:·: .• ': •. ,:.·,:··':';:~ .. ':':·: •. ,:.,:,,··:.': •. ,:.,: •. '~':[ .. ::.~:.·'':'.· .. ,·.,·.:.'::. E n ab 1 e E ?:!:~:~:t:::::l:::::::t'Mea n 1 n g 

: <J'lll •. 1.·i·'.!l., .• 1 .. :l!,l.' .• :·.'11,.,l,ll.,l.'.'!.,••,.~~lT :~ ::: ::~~::::!1I'1:terrupt is 
disabled ':::::::::ji:j!:1:1:lljj'l:l:::::::,,,, .. 

0 PU has trapped or been i·~i!·~~ij~*i,p, 

. &ii;li~~li~li1~l~ll~'i!li!l~ll;illi!Jk P~~;~!~;;:;:;r ;;~;;~~i!l\)l~~l~JJ;, 
The foi!tf [~::~ts occ~;::~:~l!I! or interrupt occuIB. (A -+ B -+ C me:~~~ is 
stored in·ß, then Ais stored in B) ·. '. ·>:". - " 

·::<:::;:;::::::;~ \~)/j~~i}fö: ·:h?\:. 
·::::::::::::::::; 

<J!:::::. 0 ~ 
><?\: 0 ~ 

'':@'i@Trap # * 8 ~ 
··Address ~ 

master PU trap enable bit. If the trap or int~nP.pt i.~:]P,g~gpdually enabled, the individual 

enable resets. '\l~ilWJf ~illf }Y 
If a maskable or individually enabled trap or·:in~imUn occurs on a PU when traps or 
interrupts are disabled for that PU, but enableg)j:fQ.{i:the individual trap, a machine check 
(lE) interrupt occurs. \]:\:j)f' 

:::~:~:::. 

If multiple interrupts occur simultaneously, only the one with the highest number is 
reported; all other interrupts are held until interrupts are re-enabled. 

Apple Computer Confidential 11 
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When the trap enable bit in the System Status/Control register is set, each cycle moves the 
contents of System Status/Control into the Status_Save register and the contents of the 
Current and Next Program Counter registersjpto the PC_Save Queue. The transfer does 
not occur when the trap enable bit is cleareg;l.i!lfü\:-

.·::;::<:\}\(f~t::. 

The following table lists the interrupt/tr~p,'q~ij~i$.1i:[it~P.e table shows the interrupt and trap 
names, numbers, and other informatio~#i~füjjJj~ti,)i~§m~ implications of the existence of the 
interrupt or trap. ,:/=:::.:.:J:.:.:.::::;:t::;:L:::·:?" "·::::<::(:\\/\„ 

Name 

Reset 

Machine Check 

<·:-:-;.:-:·:·.<·: 
:-:·:-··:-:.:·:·:-

:·-:-:-:-:.:-: 

PowerFäJVQverTemp 

Inter-PU 

lnter-chip 

~l~itlll,~,;~ps an~~~-~~~s 

l,N,B 

l,N,B 

l,N,ND 

l,M,D 

l,M,ND 

1E 

Occurs on ;d'Wl.Jt.t::r.eset (ND), reset 
pushbutton (ND)fj~fäJj~s instruction (D) . 

. ':: :: : :: : : : : : : ':. :: ::~: ~:~ :~::::. 

Occurs on bus errc#~::::ifflti!rpal detectable 
hardware failure (migh~jjjp~JJ§.ed with a 
redundant 'shadow' mdde\Wbere it „„„„~„„„.„„„„„. 

indicates a mismatch betWeitüW.hat was 
put on the bus, and what st@~@~::::have 
been on the bus), and when::tt•P occurs 
when traps are disabled. „:„ 

Caused by hardware deadlock detection 
(ND) or t~,sults from one PU interrupting 
another Wnt.i the Restart (Res) instruction. 

-:···-.:.:·:::· :-:-:-:::::.>::::: 
.:::::;:::::;:::::. :::::::{;}:. 

>::=ac ::r:::::+\ 

ii Resu)~;~llJ~e PU interrupting another 
)i!!!::j.'.:: wi·t'~:i:~l~·l:':!~~~trupt (lnt) instruction. 

1 ~:~~\ii;~f I~·!~~~~~~~~ ~~=~=g~~~~emapped 
Codes: 1 = Interrupt, T = Trap, N = NonmaskaJl~illl'.c~askable, E = lndividually enabled, 

D = Directed, ND= Nondirected, B = ß9~p:::· 
.;.· 

*Will set an address into the Interrupt Argument (S14)register. 

12 Apple Computer Confidential 
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Table 2. lntero;pts (continued) 

Name Codes 
.·. -.·.: :::;::::::::::::::;:;:::;:;:;::::: -::::\~~}~~~?~~~~~~\:. 

I, E, ND c:!J!l1l\1il~''j'.!V ;~,-~!1f~na~~~52\"r!'~;~~r ~~en~~fts 1 rom 

;:ili'll~i1ll1;li~·\JY ;~~:tlil\~i~~~i~~:~~~r~~::~:: 
0 

1
• ~'.'~1!iil

1 

18 :~e:::jll~lll·.·.11.· .. 1.•.1 .. :.:! .. ::.!·.~.:·.·.:.:: .. :.:.::.·:.::.·.::.: .. : ..... 

\:~/f\ T, E, D ,,,,,,,,,,., 17 Individual enabte(}Qf)QJ;k opcode to 
":::::::'" distinguish an ove'ff:~~~M!fr9m a divide by 0. 

Event Counter 

Externat 

Overflow/Divide by 0 

Illegal or Pri:::.~~'~!~~\~rT.~~·.,··•.,! ...• ,EM··;··········•:,·~:·:······': .• :._.·'··_.:··",D···!::,•.·• ... ' .. ':.:·.,•: .. :• ... :.· ... ·'·.:_.·'· .. ·';:::·_.:„ ... ·';.: .. ::·:·:····':_._.·':.'.····'·_ ... ·':_.·'· __ .. ::·:····': __ .. ::.·_' .. :: .. ·'[ ..... ::_· .... ::····':· ... ': ... ·':.· .. '' ... ··'·, .. ' .. ''.''·''·· 1 6 Taken ~~;;;·;~;·;>. „ 16 
.·.·.·.·.·.:-:-:·:-:-:-:·>":·:::-··· 

.·.·.·.··.·.·.·.·.·.·.··":;:::::·· ·-:-:-:·::;:::::::::::::::-

Check opcode to di:i~·~~~H~" ~~ai 
operation from a privilegijqfü).l~ration or a 
taken branch. <\jl,~jjj.l 

Check opcode to distinguish än illegal 
operation from a privileged operation or a 
taken branch. 

··:-:-:-:-:-:-:::::::-:-:-:· 

Data acce$s fault 

lnstruction aceess fault 

Data Page Fault 

Inst Page Fault 

Node Busy 

Software Trap 

T,M,D 

T,M,D 

T,M,D 

T,M,D 

T,M,D 

T,M,D 

"1!14\ 
}}~~~} 

Results ftQr.n user attempt to access 
system p~g~pr f rom user or system attempt 
to acces${~it~ on execute-only page or to 
write to,,~:::ri~~wnly page. 

:~l\~t; 

F .. 0 

':tr::rn1::::j:Jfoapped in another node with the page 
Y!i!i:J:r table 'message' bit set 

Opcodes F .. o 

Codes: t = Interrupt, T =Trap, N = Nonmaskable, M = Maskable, E = lndividually enabled, 
D = Directed, ND = Nondirected, B = Both 

tWill set an address into the Trap Argument ($8) register. 
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Condition Codes 

The System Status and Control register for tb.:i.:!A:mares CPU contains seven condition code 
bits. The processor sets them as describeq;:::~~QWfüfor all instructions except partial word 

N 

:;:;.;.;.·.·.:}:::;::::::: 

z 
V 

occurs. „.'\:):/} "'/?\)(:{}\:,„ 
-:·.:::::::::::\:. <<·'.·:-:-:;:::::)\:::. 

c Carry condition c~dt)J>its. The highest of these foüj:.lj~~~4~ set if a carry is 
generated out of the fuost significant bit of the operarid/\(9.t]:W:l instructions 
excepq~e partial word instructions. The lower three bit$.!iiltti:J;.leared. The 

Tue carq;l~1,ill111ii,;:::a: :~::~:0::::0~:~1~i.· .. !.i:•,.,i'::l.J.i1f' 

:···:-:·:::·:·:-: :::::?:::::::::::::::::::· .·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.„.„ .... „:: ... • . 

. „„„„„„,„„.,„.„,.,„,,::::·· . „ .. „,,,\\)_._.S::,:':.: .. ··:.:_·',:,•,'",.,i·,i,:0,.:·::.::::·'·,'..'.::!,+.,::::::::::·::,::J.·. (S + D) • ....., R ] 

14 

-:~?{~:(:\~/{}'.' i 
.. ·.·.·.;.;. :::::::::::::::. 

[f j.tij\6 source and destination·;l'g~~ters both have the~ sign bits set, 
tli~P. the Carry bit is set. If eitti~ri\the source or destiP.:~tion register 
h@jdts sign bit set and the restil~!)gpes not have its sigrhpit set, the 
C~fw. bit is set. <„j!ij/i1//!): ·,.,,::„ 

register does not have its sign bit set &ti!iu.ll!iige·stination register does 
have its sign bit set and the result doe~[:)ggf,füave its sign bit set, the 
Carry bit is set. :\{:)?" 

Apple Computer Confidential 



Antares lnstruction Set Rev. C 

Partial Word Condition Codes 

The condition codes for partial word instrqtjt~~~$.iXAdd with Carry Partial, Add Partial, 
Compare Partial, Load Partial Carry, Suq@i.~t~:::w~:m:::~.arry Partial, and Subtract Partial) 

N 

z 

V Overllow condi'dpU,J;ode bit. This bit is always::'ql;gr~g; no overllow can 

occur in partial W6f;l~perations. '1!;Jl~~\~J•;; 
c Carry condition codtfbits. A Carry bit gets set if a cafiiY:::~i!i!g~nerated out of 

the most significant bit of the halfword or byte correspdtjlqg:,Jo that 

···••t!~l~:~!l'6"li~~~F~!rf~;:s1~~r~~~~~~rp:! 
: !)iYThe inclividu~ C~ll~1correspond to the following bytes and halfwords: 

··:·:.::: :::;:::::::::. -:::::. 

24 23 . '\:.::1:111111-1·::::::, 1 615 t:äq 0 31 

CO 
Byt~)lj\ Byte 2 jil)!;!!;;B~: 3 1 Byte 0 

31 0 

Halfword 0 

CO 
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Notation 

The following tables show the notation use~lm.:JJ.iis manual. 

16 

T ~!?btil~["ra.: .. •.1.:.•.i.•: ... :.:.i .. P .. i .. : .. : .. : .. : .. 0··'.·'.:: .. '.:.:'.··.:s.·.· .. . ·:.;.;.:·:·:·>:··:::::::;:::::::::::::::::::·· 

Operand 

RegA 

RegB 

Base 

·: : ... ·.:·•.·.: .. ,·.·.··,•.·.:.'.:.:.•.:.'·'.· 1mm, Pos, Len, Amt i,,fi~~~.'t~~~~~~<!.5~a,~1ediate, 
C.0.hstants encoded in the:Jnstruction 

<::::-:-:;:;> :;:::::::::::::::: :;::::::::{:}:. 

:, ::!<:ut, Displacement 

Sp 

@R 

RO, R1 ... R15 

RO ... R3 

R-0 ... R16 

R4 

Base reg~iff;jrs for normal instructions 
·~}}{\}' 

Base re'gi§ters for extended instructions 

Return link register 

Bit bof R 

bits m through n, inclusive, of specified 
register 
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Operator 

-+ 

+ 

• 

/ 

Table 4. Operators and Symbols 

M ea,g;J:;ij:g),. 
:·:·····:·:·""·.·.·.·.·.·.·„.·.·. 

·:::::m,]ii\ Concatenate 

+ '. l!)i~jij;lj'!!J'!!!!b,,, Bilwise logically AND the operand~<J;\l'l~l~1: .. ·•:,,·j·.'····'.'···' .. :•.:)····:·· ..... ::· .. :•::·!·····:i·····::·, .. :····::' ... ·'j.::.:;:···::.''::.::.::::,:::. 

i yi~i!~~l!!!l'~'.:Jj'!'liil~ll'l'!;~1~1~~~!l~1~.i;:::: ::c~::;:::h::::::: 
.:::::;::::::::::::::::::::::" ·-:::;::::::~(: ..... :::: 

« i;!~l~di~:~e~ o~;r~,~~t',i,~ia~~e amount 
>> s·ijir~:[:the left operand ri~:tj~:::py the 

ärrjqµnt specified by t.ti.~!:t~!9!N operand 
':::::::: :~:~: ~: . : : :~ :~:~ =~ :~:j~~~ j~jjj~ ~j~ :~ :~ :~:~::. 

cori1ibts of memoßf::\~p~~ph 
·:;::::::::::: .;:;:;:::::::::::::::::::::::::::::::-· 

@ 
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Quick Reference 

The tables in this section provide quick refer~µ9e to Antares instructions. Table 5 contains 
an alphabetic summary, while Table 6 groqpi.!~9~.„instructions functionally . 

... :.:.:::::.:;:;;;;;;;{::·:·:-::;::::::::. 

Table 5. Alpha~~llll~liof tnstructions 

Mnemonlc 

~11; ~1 ~1[i;;~11i,~11 ;;~lli~~f i~I~,,~1:::: 
Page 

24 
25 
26 
27 
28 

AdPC Add Program Cou~·tir:: AdPC PC+ 1 + RegA ~ ~:Jli!ll::1::::::t,„ 29 
And And „,„„ And RegB & RegA ~ RegB •:tttt:l\ 30 
AndC And Complement AndC RegB & -RegA ~ Regä":::::::F)Y\::, 31 

~g:c i@ t;iiil1il-it~ine ~g:J'~~e~~placement <\\!;~1!.l .. •i,.•.:•,.:::·:',·.:·:•.:·,:,:.:··'·''..:.:::.,!.1 .. fi ~~ 
~~ .... :;;:~!ji!~l~r~~!~~1i~~i,1~~1\ ~~ ~~i~l;ask> ii 
Cmp i1ii!'jf Compare lmmediate\;jj,·'~mp RegB-lmm ········. 40 

CmpP./){, 
Dep „ 

Div 
·-:-:-:<·>>> 

:-:-:-:-:. 

Compare Partial 
Deposit 
Divide 

DSh 
ExtS 

· .· · ·.·.· Double Shift 

ExtU 
FDC 
IDC 

llC 

II Ca 

Ins 
lnt 
ITLB 

Jmp 
Jmp 

18 

Extract Signed 

Extract Unsigne .... 
Flush Data Cache Line 
lnvalidate Data Cache 
Line 
lnvalidate lnstruction 
Cache Line 
lnvalidate lnstruction 
Cache 

Insert 
Interrupt 
lnvalidate Translation 
Buffer 
Jump Relative 
Jump Absolute 

Ins RegB ~ RegA <Mask> 
lnt PuMask 
ITLB 

Jmp PC+ Displacement 
Jmp @RegA 

41 
42 

44 
46 
48 

50 
52 
53 

54 

55 

56 
58 
59 

60 
61 
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Table 5. Alphabetic Summary of lnstructions (continued) 
·:-:.:;. 

Mnemonlc lnstructlon Page 

JmpL 
Lee 
Ld 
LdB 
LdCP 
LdM 

LdW 
LdW 
LdW 
LdWE 
Mov 

Ju mp and Link 
Load Condition 
Load Immediate 

Load Word ':':':':::''''''''''''''' 
t~:~ ~~~~ Direct\j[[j::::·:j!i:t 
Load Word Extendecfl} .. Move · .... ,,:. 

Mov RegB ~ Sp 
Movsp~ RegB 
Msk Pos for Len 

62 
63 
65 
66 
67 
68 

69 
70 
72 
73 
74 

75 
77 
79 
BQ 

MulP ! i'l;ijlf Muttiply Partial' ;i§ii\MulP Regß(H/B) • RegA -> RegB 

~i~ :; 1 !\ ~r::::h oa1a cache \;'llllli~i{f ~f ;i ....•• ,.e,: •. •.,•.•,····:·g.';: •.. , •.• ,.:.,a •. :: •. , ••.. :··,::,.:,,1.,„,:.,:,:.,:::.,:':·'':'·,·: 

81 

82 
83 
84 
85 
86 

PIC 

PIC 

RDTX 
Res 
Rsm 

Rtl 
SbCP 
Send 
SetF 

'<:·::\,„ Li n e ·:·:·:-:::-:-. 
\~?~ff::. .·.:::.:-:.;:;.;::·:·:·:·::::· 

it~~t:~:i~::::::~ ::~tR:~~lfi-!Jji' :: 
~:!aE:•aTagbylndex ~=w'i'Regs ~~ 

Return from Interrupt Rtl <:::::::::::::::„ 92 
Subtract with Carry Partial SbCP :~fJ.egB(H/B) - RegA ~ RegB 93 
Send Send R·egB ~ Destination Register<PuMask> 94 
Set Field SetF 1 ~ RegA<Mask> 95 
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Table 5. Alphabetic Summary of lnstructions (continued) 

Mnemonlc lnstructlon Q:P'ir~t 10 n ......... „ .... „.„:.:<::::: .. 
Page 

96 
98 
99 

100 
102 

103 
104 
105 
106 
107 

108 
109 
110 
111 
112 

113 
114 
115 
117 

118 

119 
120 
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Table 6. Functional Summary of lnstructions 

Mnemonlc lnstructlon Page 

lnstructlons 

Lee Load Condition 63 
Ld 65 
LdB 66 
LdCP 67 
LdM 68 
LdVV 69 
LdVV 70 
LdVV ':':':::::?:: 72 
LdVVE 73 
Mov Move ,,,,,,,.· Mov RegA ~ RegB '\@:{\:]/\,. 7 4 

li~ ) \f 111:1;1llili~tl~!i;., li~ i~~ 1\\1~;c~~~;~:~~~1111~1(lll 1•' l il 
StVVE;.\H\\ '.':"'' Store VVord Extendedt:l\ StVVE RegB ~@Base+ Displacement 108 

, :.:.:;:·:-:-:·:-:·:-:-:;>:·. 
:.:·:-·-:.:-:· -.·:::}~{:::::::;::::: 

:::::)( <::::::::::;~(~~;~\ 

lj\i\::::;:, Aritfiffi!~t1c 1 t tl §.'''''' .·. ·:::::tt\ ns ruc on ;:u:t. 

~~~P I I; 'i = with Carry Partial 

Add .. „,„ Add Immediate 
AddC Add with Carry 
Add p Add Partial 
CLZ Count Leading Zeros 
Div Divide 

Mut 

MulP 
Neg 
SbCP 
Sub 
Sub 
SubC 
SubP 

Multiply 

Multiply Partial Muf Pi]lii.ß(H/B) * RegA ~ RegB 
Negate Neg +::ß~gA ~ RegB 
Subtract with Carry Partial SbCF(J:fogB(H/B) - RegA ~ RegB 
Subtract Sub RegB - RegA ~ RegB 
Subtract Immediate Sub RegB - lmm ~ RegB 
Subtract with Carry SubC RegB - RegA + (Carry-1) ~ RegB 
Subtract Partial SubP RegB(H/B) - RegA ~ RegB 
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25 
26 
27 
28 
38 
44 

81 

82 
83 
93 

109 
110 
111 
112 
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Table 6. Functional Summary of lnstructions (continued) 

Mnemonlc lnstructlon 

Compare, Test, Sklp lnstructlons 

Ad PC 
Bcc 
Cmp 
Cmp 
CmpP 
Jmp 
Jmp 
JmpL 
Skcc 
TstF 
TstM 

Jump and Link ·:::::?:\\} JmpL next PC+ 1 ~ R4MJMtfä~RegA 

~=: ~~~:ndijioih '.)'.!;\. ~:c~ ~~~~mber +ij;'.!\~il·l~Jt, 

.. ,..;iJi'!lf l;llllJ!!~;J·k and ::dR0M9:n~p:~a9:0~ ~:9s:ru~::~'''!~j····:·i:•:.1,·:···:··'···:.'!.t::,'.··.l:./i.~::: ~~~c .iili.l~ .•.•.•..•. llll=c'.:'.nlhe:~a1::„:r~F!:,!el'!d~~~111111111.11L .. ' ACnlrdFCRRegeAgB & -RegA ~ RegB :::::::--
ClrF .· ::•:::,:,:,:::::;' ":::::::::,::::::::::::•:·•::::. 

~~ 1·~1v g~~g~t Shüt 'li\\l!l·J:::::·'.·i·:··:·····:.•:···:···.::····'::l:::::.:.:.:':.:-~:.: ... ·.:·:::XX~t~U~R~ee~gg~AB:<~M~:ag:s{k~>::~.<::: .. ::.~:.'::::: .. ::: .. :':.M::':.·~·:.:.:.::.M::,_R=e~g1B~ RegA 
ExtU >;'.1J\lili:t ~~!~:~! ~~~~~ed < :g ~ 
~~k 'HHJ\r:, ~~~~ Generate \:\f.rj~ RegB ~ RegA <Mi~~> 
Msk · ": ?::::: Mask Generate 
Not ·:•Not 
Or Or 
SetF Set Field 
ShL 'Shift Left 
ShR Shift Right 
XOr Exclusive Or 

:.::.····.· 

Page 

29 
32 
39 
40 
41 
60 
61 
62 

100 
114 
115 

30 
31 
35 
42 
46 
48 
50 
56 
79 
80 
84 
85 
95 
98 
99 

120 

22 Apple Computer Confidential 



Antares lnstruction Set Rev. C 

Table 6. Functional Summary of lnstructions (continued) 

Mnemonlc lnstructlon Page 

CDC 
FDC 
IDC 

llC 

II Ca 

llC@RegA 

II Ca 

34 
52 
53 

PDC Prefetch Data Cache::> PDC @RegA : ·:·::::~:::::·ii!l!lililiil!';::'i::::::: .. 

54 

55 

86 
Line 

PIC Prefetch lnstruction 
.. oac.lle'::Llnet:::::::„„ 

PIC@RegA 

::c ;;~l;!~l;~llllltll11:;b :::::::lacemem 
VDC ·::::::t:trt· Validate Data ·:::::::::u:m:?::::t::\. VDC @RegA 118 

" '< t// Cache Line · ''::::,:::;\}{'.(.: 

~;~)~ 
··-:::;;;;'\:: Clear Mode 

·::::::::::Interrupt 

·::::::::::::· 

Cd,~~I lnstructlons fäll~} 
::ölrM BitNumber ::::::::::::::::::::::,. 36 ClrM 

lnt 
ITLB 

RDTX 
Res 
Rsm 
Rtl 
Send 
SetM 
Strt 
Trap 
Wait 

· lnvalidate Translation 
Lookaside Buff er 
Read Data Tag by Index 
Restart 
Resume 
Return from Interrupt 
Send 
Set Mode 
Start 
Trap 
Wait 
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fT'f> M k ::(:{/\:)}? 58 

~~;~l~j!~~~w ;; 
~1!1.~:~:il:l!~:l:J:·:.:ll::{f ~~ 
Sen·g:Jffil.191fäif Destination Register<PuMask> 94 
SetMMJ.ftNüihber 96 
Strt ~llaff>uMask 104 
Trap tripnum 113 
Wait PdMask 119 
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AdCP Add with Carry Partial AdCP 

Operation: AdCP Reg~:~:J.1_:: __ ·,_.' •. ·:z_ ••. _,i.B_ ••. :_ ••.••.•. : .•.• , •. )_._: .• ··:.·::.i:\li;le_\.gA --)- Reg B 
,:::;:;::::::y: 

··:::::::;:~:~:~:!:~:~:~:}:. 

Description: 

:::::::::::::::: 

Condition codes: H/B =''{j\ 

N -- Set if ari'jt·i:~~lfword is negative~:);.~eared otherwise. 
Z -- Set if any'''üiif word is equal to %itp, cleared otherwise. 

<:?:\ 
(/:!!!: 

.·.·.··:::::. 

Exceptions: None. 
;:;::::::::·· 

::::: > 
·:::::::::::: 
\\\:~ 
::::=:~:~{. 

Restrictions: None. 

Timing: 
·~:}};.· 

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

Format: 1 Opcode Registers RegisterA 

Example: 
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Add 1\d,4 
.. ::::-:::::::;:::;::·:-:-. 

Operation: 

. /((/?\):} :·. 
<?Pt>?+t. n:::-. 

Add RegB 3f\lll~,\~···~.1.· .. 1 .. ••.•.·! ..•. R .•. :.:.:i .. :: .. :: .. :.~ .. :.: .. :.:.'.·.g··'.'···.·. B ,.,,;::,:,::::::~::+::;:::::::::':\:::: 

Description: 

Condition codes: 

.:::::::;::::::::::::·:·::::::::::;:;:·:.: :;::-: ::;::: 

Rest ri ctii\b,iij·j[~l)\:.·>''>" „„ .. „,.„,.,.„,,„,.,.,.,.„„,., 

·>>:<·>'<<.<<" 

Ti ming·#m:C 

\}~~}:::::: 
„ 

:\~}::::::: 
.... „„. :·:···" 

1 5 1 4 1 3 1 2 :::::1fa 1 0 9 8 f .:,·:::':::::::l:'l::: 5 4 

Format: 

Example: 
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·:::::(\:. 
::::::;:::;::. 
::::::::::::: 
\\}~~ 
:::/~~~{ 
\j[}f. 

\~~~}/ 

Add 

Store the 

3 2 1 0 

RegisterA 
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Add Add Immediate Add 

Operation: Add 

Description: 

Condition codes: 

C -- Set ifi!,i:!tarry is generated, cleared oth~·~~t,~ 
,'\{? '-'<·:-:::·:··· 

·-::>>::::: ·:·:·:·:·::: .. 

Exception:;:~:;;;;'~jc'l!l;!i!,lit~~.:::·.~ .. ur.:::: .. :e~~! yre~t~~d~ets the V conditib~\'f .. •:i··'.:::i·:··j:::··: ... ' .... :'.:· .. :::: .. ::·.b .. ·'::i.'·.::,:····:;.:i.·'·.,:.:'·· .... ·';.:·.'.,· ... ·,:·''· ... ···',1· •.... ·'·.,: •. :· •••. ··::·.···:;·'·t .. ·'· ... :·.··'', .. ·'·::, .. '' ... '·::.·'·,·a···'·,,····',.nd :/:':'t)?:i:i?<>>>>t::{:]:;:t::::: .. „,::::::::::;::::::;:::::::. 

Rest ri ~:tl~·Ö.:'.i.b.:'..'.: .. ··.·$.:~i'j()j.:::::::::+r' ::::::::NÖrii:t:···t:::::::::::::::;:::::::::\„ 
.::::::::::::~ .. - . . ·.·-:::::::::::::{: ;\}/~\ 
.... ,,. <·>>::::}:' 

)))\ ····:·:" 

;.:-:-:.:.:-:-. 3 2 1 0 

Format: ''\.\\ 1 Opcode 1 Immediate 

DISPLACEMENT BIT ORDER 83 82 81 80 

Example: 
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AddC AddC 

Operation: AddC 

Description: 

Condition codes: 

ExceptI.~1~i!li~!Jj~,ljl~jjii1j~jlfl11.r.!.~l ..••. !!:.!:~f ~! Yre~at1~ets the v condi~~~,,!~ 
(:? 

Timing;:+ >••::•:„ 

<<·"<·>:<·>. 
:··:-:-:-:.:-: 

Format':::·:·:"\ 

Example: 

This instf.Ugtj~~i:::fakes one cycle. 

.. 
15 14 13 f2:t:%1 10 9 8 
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3 2 1 0 

1 RegisterA 
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AddP 

Operation: 

Description: 

Condition codes: 

Exceptions: 

Restrictions: 

Timing: 

Format: 

Example: 

28 

Add Partial 

AddP 

.. „;.:-:-:-:::·· . :·· 

RegB 

: : : : ~ ~ ~j ~~j~~j ~ii ~j[ij~j~~~il~i:::: 

AddP 

N -- Set if atiyi'~ilfword is negativef!§leared otherwise. 
Z -- Set if anf:'~ID.fword is equal to zW;p, cleared otherwise. 

None. 

None. 

·-:·:·:·:·:·:·:·:<·:·:-:·:·:·· 

This instruction takes tj~l.mycle. 

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

1 Opcode 1 Registers RegisterA 
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Ad PC Add Prog„,~lP Counter Ad PC 
.-::;:::······ :}{) .. 

AdPC rc,fj~1i;~ll11l1;fegA 
Descri ption: Add the hatl!ll!~~ess ~;Jl~iurrent PC+ 1 to the contents of 

condition codes: :e~:a1~~e result in R~~il111~t}~,i;'t 
V -- Not\aif.e.cted. ''\!:::·.l!.!j/lllJ'.·!·:!::::t::„ 

C -- Not af.ted. 'llj'll~Jil1!L 

::::: :i~iil~i,1iill!~l1\~l,lii~ill!~l~1111i·1,. <fj1q1~,~lil1 
::~:;~:~:~:~:}}~~%\?::·· ··:·::::::::::::::\:::\W(\ 
···-··········· ·.·:<.:·:-:·:-::··· 

Timing!: . Hj!.l:f.· 

Operation: 

.;-;.:-:-:-:-:-:-:-:.: 

8 7::1111111111·::!$,: ... 5 4 3 2 1 0 

Format:<<>> RegisterA 

Example: 
;.:-:-· 

r::::::::~. 
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And And And 

Operation: And 

Description: 

Condition codes: 

Exceptions: None. 

:-:-:·:-:-:-:-:.:-

t}i\.6 5 4 3 2 1 0 

Formafifü":H\ RegisterA 

Example: 
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AndC 

Operation: 

Description: 

Condition codes: 

1i \ ~' 
Forma~!l !\ 

Example: 

Antares lnstruction Set Rev. C 

And C(u~g,plement 

AndC 

This instniÖttp~:::~~es on~ cycle. 
:-:-:·:·:.::::;:;:::::::-

\ ~. -~-~_!.~:.·.~_!.~_j:::~:~:~:;_._;:'-~:~-'-· .: : : :: : : :: . 
-::::/~(. 

1 5 1 4 1 3 1:::~:::11:1::~:::.1 1 0 9 8 ;:·:!:!·l:l.'::::a.„ 5 4 

Opcode · ·:.„ L:m:!Jij~Q,~:sterB 
:-:·: 

... :.:::. 

AndC 

3 2 1 0 

RegisterA 
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Bcc Branch on Condition 

Operation: Bcc 

Description: 

<<:>::::::·::::;. . .... 

>;;;Table Z CC Field Encod;~'llilb:;'h 

8 
9 

10 
11 

12 
13 
14 
15 

Condition codes: N -- Not affected. 

cc 

EQ 
LT 
LE 

Z -- Not affected. 
V -- Not affected. 
C -- Not aff ected. 

Exceptions: None. 

Condltlon 

reserved 
Z=1 
N=1 
N=1 or Z=1 

C=O /\ lower 
C=O or Z= fl\. less or same 
V=1 ·>:·:-:-:.:·. overflow 
reserved ::\:}\:: 

<::::::::::::::::::=:. 

Bcc 
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Restrictions: 

Timing: 

None. 
.·.·.:-: 

.-:.:.:-:.: ::::::::::::-. 

This instruction tajF.li:.g,~1:·:gycle. .','.'.'.'.',' „ ... „.„ ..... „ ... „ .... „.„ 
<tJttr:t/%}\ilt!\::,:„ 

:·:::::::·:·:::::::::::::::::::;:::;::::::::: ::::~:~:~{{}~}\::-

1 5 1 4 1 ~:f ::·ii".~\:::::\i.j.:·j'.'\::::?; 0 :~:::~::::::::\\\$,\l>: 7 6 

Format: 1- OpcocJ.,@i:\j\l::·l:,::::::::::::::::!:!i:i\}':: Dis'P::J.1~!9@rnent 
OISPLACEMENT BIT ORQi.a::::::::::::::::::::1w 07 06 

.·::,.,.::::::::::::,::::::::::::::::::::::::::::::·· 

Example: 

5 4 

01 00 

AddressA: 

Address A + 1: 

Address A + 

Address A + n + 

Apple Computer Confidential 
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CDC Create Data Cache Line CDC 

Operation: 

Description: 

Condition codes: 

·::·:::::::[:j·:[: .. ::1·.:\:\::\[:::::::. 

E xce p tio~s·~Ii:::;i;·;;·il\lJ';!jfl~~~!~d access fault may occur if execu1~
1

1t-\1''.1:m(::•_:_.:[•::!_ •• ::•_::•._:i! __ .::'._::·_ .. :od_:'.::··_.: ... :·.:::_:::::.:>.e. 

Rest ri c~~ll~~i~1ii;fiiil!i16i~1i !ii~ !i'ilf f; 
··::::::::;:;:-<::-: :::::::::::· ·.:.:.:-:·:·:·:·:·.·,·„.-.·.·.·.·.· ..... 

·:::::::::::::::::;:::}~:?· ·-:::::~r~rr~~~~~~::::\~~~::. 

Timin~:jii!j~·!imf„ This ins~d~l~~li!~~es one cycle. 
> / :;:;:: <<@f\ ::::=:::. 

Forma
:t• .. !'_._•, __ ;::_::,_\.. 1 s ~;co~e ; ~~';l;~ 1 o g s ~!·~!;!·;~;. s 4 3 Re~ist~r A o 

·:<\~(. .)\{~~(f~~~[~~~i(\~~1~~}· 

Example: 
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ClrF 

Operation: ClrF 

Description: 

............ „ .. :::::;::::;:;: 

Condition codes: N -- Nd'füitfected. 
z -- Not'''affected. 
V -- Not affected. 
C -- Not aff~'bted. 

Antares Jnstruction Set Rev. C 

ClrF 

··:;:;:::::::::;:::;:;:::::::::-. 

E xce pti~J~!~1t!~!li~1lll~)l~lllll1;il'll'll~J'•h ·'t\li~il~)}lh 
Restri cti'H~~)P Tue r&~\ii!~i~~l\#wefined if an illegal field definition h~::!t~ moved 

/:\/:/\-:· into the Mgl.j!fü~gister with a Move to Special (Mov) instruction. 
<·:;'.;::>2:;:;:~:r·· , ·.·.·.-.... „ ... „ ......... · 

::::::::;::::{:~:}:::::. 

Timinl~!l;r This instruc~~lles one cycle. "'.;, 
·-:::;:::/:::~ 

3 2 1 0 

Format: .. ,::::::::::::::::::::::::::::::::::::::::::·· RegisterA 

Example: 
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ClrM Clear Mode ClrM 

Operation: ClrM 

:-:;:::::::::::; 

Description: 

r~ee~s:;.te!~ .•• ,,:.'·I·:···::,'.; •.• ~davailable >\j!l1:.1 .. 11.i .. !:.::::\,,. 
1·:v.:~ ·.:::::::::::~~\. 

reserved <::::j·'.!!:!:·;,;;:j:·:;::\,,. 

Condition'<~pdes: 

Exceptions: 

Restrictions: None. 

Timing: 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: 1 Opcode ,„}/>:.„ 1 Bit Number 

1:· 1·1~1l~[llllllii~~ll!!1: ;'.;.. 
Aii~li ;ji!!i•J;'F 'i\\'l~l~lll!itb. 

<~.~.,_'.~.,~.:i,··,·.,·~ .. ,: .. ,:.,·.:··'~.: ... ::·: .. ,.,' .. ':.·,i·,,:: .. ,··• .. ,···_.·,:·.· ... ·'··• ... :':·,···'! .. :·,'.•: .. ,: .• i .. ·'.:•.,:•· .. ·';• .. ::'··· .. ·'· .... :j•· ... '•.:; .. ::·:•• .. ,·:···'i •. :.,,···.··' ... :!·:i' .. ,'·····,'··:· .. :,lt~ll!~l!F. , .... „ \f!!!l~~,l~ll~·b 

Example: 

Apple Computer Confidential 37 



Antares lnstruction Set Rev. C 

CLZ Count Leading Zeros CLZ 
·>:-. 

:::~~~]ii\i:~j~i}\ .. 

RegA ... ;~·111~1;\Jt .. 
::::::::::::::::: :::::::::.'..: . ·. :,:,:::::: :::::;::\~~~(~~~(\:~:· 

Operation: CLZ 

Description: Store the number in 

.. :::-:.:.;-:- ·····:·:.:::·::::::::'.:'." 

. : : : ~~ ~ j~ii~ j~ ii ~~~j~ ~~!j [j~~j~ j~ ~~!~~ ~ ~ ~!~~ ~: ;:: 

Condition codes: 

C -- Nofliff.ected. 

Exceptions: N .. ~. 

·:::::::::::::1:1:!··.::::::::· 

·.·.„·.·.·.;,·.··:::-· 
·::::::-:::;:::::/:· 

:·-:-:-:-:.: 3 2 1 0 

Format!/\\ Opcode ''\Hj'V. RegisterA 

Example: 
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Cmp CoIDP:flre 
.-:::::< 

Cmp 
.:}:}}~/:!;~}(~~. :::-

·::::::::;:::;::::::::}:::::::::::;::::::::::··· 

cmp Reg~i~!1'u; .. ;• .•. i.r: .. •·p_11Jli!li',11> 
··.-·:··„.„ ... „:::::::::: .. 

Operation: 

Description: 

q!ill~l~,\\ 
Condition codes: 

V -- Tue V•i:P:~:t is cleared. "'<{::!\jl]:::t„ .. 
C -- Set if uhsigned RegB is greater than or'•~Q:li,!l!}o RegA. 

(C =not borrow), cleared otherwise "\Jifü?:/:fü\ .. 
. ·:-::: ... ·.·:-: >tt\t\:;:::.:,.. \:)}}/{\.. 

E t . ..:::::•·•:•::,::,:::::::•:::::.::::::~:::.::.::::::::::1;.:::::::::::::•::l:::::::::::•:•t::.. ·::::::::::::::·1.".:.::.::.::_::._::· .. ·':.:::r_ .... ::_ ... :i_:· .... ··::_ .... ::·:.:· .... :1 ... ····:'.::······:' ... ······:' ... ·····::·: .. ·:· ..... :: ......... :~ .. :· .. ···:~ ......... :~ ... ::···:: ........ :~ ...... :~ ..... ··::···:·:· ..... :· ... :·._.: .. ::. 

xce P 
1 ~:~~·].:·1·.l:l!:··.:·:·:::::::!l!:!:.:.::::::!: .. JS:~ll~lj!i!lJll!l!!lll[ll!Jl.l!::j!jj:::::: .. 
„ ... „„.·.:···:.:-:- -::::::::::::::::· ···:;::::::::::::::;:::::;::::::)('!\„ 

Rest rl. r>_::·•·_:_:._ ... :t•. : ... _•i:::_:_:··O.·.::::_•: .. ::n:::_::::.:.:s:n •• •::::-· None. ..„„,.;.: .'": 
~ ··:::::::::::::-:::;:::::}~::::: 

. <:}~{:}}}~:::_ 

!Jil!i!ii/;!:!:·
7· 

Ti min g[;(o:!!i!i! 

::::::::::}~:}::::.. 

1 5 1 4 1 3 1 2 :::1:,:1:::: 1 0 9 8 ./i:l::::::::::1:::::>: 5 4 3 2 1 0 

Format: RegisterA 

Example: 
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Cmp Compare Immediate Cmp 

Operation: 
.:::::;:;::::::::::-\::::\:> .. 

Cmp RegB !;:!1~·111,!lill!!Jit 
Description: 

::::::}::::fr=:~:~::. 

Condition codes: 

~ ~~ ~'i~: :ult e~d~ls zero, cle~Jl~fl~:.~· 
C -- Set if rihsigneu RegB is greater than of~qiji,h~o lmm,. 

. +i/ :. ;;:l\)!!ii\)j;'ll;i::~ otherwise ( C = not borrow). <Jtl!ll~~\1 .. ·1.:,,fi··'·:··' .. ·'[ .. :!·' ... ': ..... '!·:·:···':::···''..'::·······':· .... ':.::·::···':.:' ... ':· .. :: .. ::.::.::···':.:':'..·,t···':·.':··':.,:.,:.:.„ 

E xce p ti2!l~l(;~lji\!l·[i\~j~Jl~i!-l~~ll~!~•!~lJ;: 
Rest ri c·,-·,··_-:••,.:,._*.,•.,•:, .. ,:: .. ,:~ ..• ·,'.·.,·_ .. ':.':.~.\.),ny,,~•~,,.· None. . '<:t:tttt:\ 

:1; ~ . '.:::fi{I)\{[@~\ 
<:;:: ··:·::::::::::::::::}::::: 

··::::~:~:~:~:~:\f ~~:. 

This instructi~~\iitles one cycle. '?.!.t\, 
\{}~:} ·.· ":·:::::. 

1 s 1 4 • 1 2 i:~i~; 1 o 9 a A;~)\,~\111 s 4 

Format: 1 Opc~ .. ·. - 1 \l'mmediate,,,J:l:f:::::::::§!~'gisterB 
DISPLACEMENT BIT ORDER 

Example: 

3 2 1 0 

f Immediate 
83 82 81 80 
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CmpP Compar~:\::?artial CmpP 
.::::::~:;:}:::::::::::::~:~::·. 

R.:e:.··,.·:.·:.::.::g.::··:·:, .. :·',.:,.u,.:,.::.:,,·.:,.:, .. ·.•.•·.:•.:,c.•:···,·,·,:··:··a,.'·:··::··,:··,·····.;··:•.,.•::··,:·::·'·,···:·.:,.:·.··:,: .•.•. ,:.:·····~ll~l~lie.~ .. : : ::~\ ~ ~~~~~\ \~\~fü\ ~~\~\~\~~~ :: 

Operation: CmpP 

Description: 

Condition codes: 
. :::::<({~?? 

„ :,„. ·;:':''.':,:::.:::,::::::. ';>;:'':'.:?::nrB „= 1 
;::::::::::::::::::::::::::::::}~:~::::::::::::::~::::::::::~:::}:::::::::::::::::::;:;~:~:!:~:~::::-

•'•' 

• •. :.•.•.•.·• •. : •. •.1 .. · .. • •. • .. :•, .•. :,.•.,:.•:.·:!.'.li C -- Load ~I~~ C2; c~ar Cl and ~3. 
\}~~~~}~~;~.~\ ·.·.·.·.„ 

<?~~\. 

None. 
-:-:-:-:·:·>> 

"<::::::::::::: 

']::t::, 
'.·:·:::::::::: Restrictions:f None. 
::::\;::-:-
·~\}t 

Timing: 

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

Format: 1 Opcode 1 Registers RegisterA 

Example: 
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Dep Deposit Dep 

Operation: Dep 

Description: 

Condition codes: N -- Set if th~\!)"esult is negative, cleared othd\.WMf:~::. 
z -- Set if the result equals zero, cleared otherwm~fä:::: .. 

Timing: 

Format: 

Examples: 

42 

. .. :·:··-:·:-::){::::\„ 

into the Mask:{~g~~ter with a Move f:gßpecial (Mov) instruction. 
'·:::::::::;:::::;:: :.:-:·:·::::· 

·> 

:::::: H::i< 
This instruction t,~$. one cycle. .:::=::: ":·>>:''''''· 

:::;;::::;;:;: .,:::?::::u:::::::n::tu:· 

1 s 1 4 13 12 1:illh1 o s ~!i;~~llil?v s 4 3 2 1 0 

1 RegisterA 
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89~ + Length < 32 

RegA QJl::g::@:::Q:!p:::ö 0 0 0 0 0 0 0 :J'::~lil:# e dcb a O O 0 0 O O O 
··:::::::::::::::::::::::::::::. 

Pos + Length > 32 

Pos 
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Div 

Operation: 

Description: 

Divide Div 
<·>. 

„:::>::::::: ?\ 

Div ((MDfull i:·-.a~;i.\~nder) , RegB) I RegA ~ 
Remainder ·.·.· .. _:::).>\:::.:::::/"· .:· 

.:}}}\)j( :::::::;; ... „... ·:::;:: :~:)}~~~~}„ 

.„.::::::r:::::>t:\::·!:]<„ ·.:::::::::::::::::>>::::.. 

RegB, 

The upper 34\j\pits of the dividend reside in in~::ltJ,iainder register. 
A special bifin the System Status/ControPij!g!$\~r, the MDfull 

.... 1?.~t, indicates whether or not the Remainder regi$ttti!~~:mtains data 

·~;:1~~~i!ll\~ll1J1~~,lil~t~~~:1::~~~::~~:::~~::;J: . 
. ·. ·":;:····· ··.· instructiolh!Hwb.~J:>it gets set when something is moved into the 

;1!~~! Remainder~ll~r, using a Move ~~,Special (Mov) instruction. 
Conditiön_::_::.'!_'i_!·:_::_.codes: N Not affect~~'.i';::::::: :::;:::::;:;:::\ 

-- . ./tt .):\/{\ 
Z -- Not affectedü::!:l .. „:;:;:·:<;.;::„.;:·:·:· 

:n~:~~:~::~ls if ßl1~t!~;~i'.;~arer tMn or ~ual ro Exceptions: 
RegA and MDfull eqfij~~JUi™'91!l!the Overflow trap enable bit is set. 

i'~{i,~ll~ll11li1f 7 
\/l{.::.:?t ·::::::\: 

Restrictions: None. 

Timing: The result is not valid for 17(?) 33(?) cycles. 
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1 5 1 4 1 3 1 2 1 1 :d!b„. 9 8 7 6 5 4 3 2 1 0 

Format: 1 Registers RegisterA 

Example: 
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DSh Double Shift DSh 

Operation: DSh 

Description: 

Condition codes: ~ ~~ ~~~ ~~!~i~ ~q~~:~;:~.c~f~~o:~llll!l~b 

Exce pt~gti~l~l~ili'.\~~llitliJ_);_~_l•.•·1.f_:_••.f•.•_!.b .•... e! .. 

1

:_.i_
1

:!:!:•1_:_:_.~: ... d~leared. t;·~i;,,~,,11\.i~J 
.:·::;:::::::::::~:{}~:)~::::·· 

R estri ~i~ii:: The resu11i;;:,1~ned if an illegal fi~ld definition has been moved 
into the Masltl,1g~~ter with a Move tqßpecial (Mov) instruction. 

··::::::::\:\\ ........ 

}}:(> '\}J): 
This instruction t~i.:~ one cycle. ::/\t/L 

1 5 1 4 1 3 1 2 1;~lli1 0 9 .~1111iill1~~~} 5 4 3 2 1 0 

:-:-:-··:·:.· 
-··.·.·.··:;. 

Timing: 

Format: 1 RegisterA 

Example: 
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RegB RegA before 

RegA after 
MLKJIHG°F:~B~h.zyxwvutsrqponmlkjih 
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ExtS Extract Signed ExtS 

Operation: ExtS 

Description: 

R estri~~~l~s: 

Timing: 

Format: 

48 

Tue result is u~d~tlfied if an illegal fi~l4fo4efinition has been moved 

into the Mask re~!~~:r with a Move lt"''cial instruction. 

This filstruction tak!:~ne cyc~~~'\li~liili~lij;V 
\~{::;:: ·:·:-::::: ........... . 

1 s 1 4 1 3 1 2 11 \:![[:io .:::l~.i:·!1:i!'.'.\[~i.::ii>:::-1 a s 4 3 2 1 o 
1 Opcode \::::;::::::::j:!j[ii!ii!iiiiii!f!jjjjj[ii/t f Registers 1 RegisterA 

····.;-::::::::;::::.· 
::;:;::;::::::::·· 
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Examples: 

,.;:::;:,,,,,:~:''''~'!il' + Len < 32 

RegA 
--:rnrmwr!w---, 

Apple Computer Confidential 

Pos + Len > 32 

Length 

Length 
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ExtU Extract Unsigned ExtU 

Operation: ExtU 

Description: 

Condition codes: N -- Set 1f ui'tFresult is negative. 
Z -- Set if th~ r~sult equals zero. 

Exce P tjijj~;)ijlll!~i!~ll~ll'l~li!.l.•.~i.1.,i.1.: .• · .. 1 •..•••.. D·········b·:··.e···.1.:.:.•1.l.c.·;.:.•t.:·'.':.·t·'.::.•,~.'.'.·.,~~leared. 
:::\:~>};~~(:.::::::·· 
:>:::::<-::::::::::::;::-· <<ti)~ ~{f/\ 

Restri~;illi~hs: The result is"'tiiaiuned if an illegal ij~ld definition has been moved 
[ \;i. into the Mask,l~tter with a Move t;~pecial (Mov) instruction . 
.. •.·.·.·.· -:-:::-:·::::::::: .·.·„.:.-.·.·.-.. „ 

Timing: \l;]} ~:s ~:~~o~2t~i[e c:::~1~111ili~i!l(li 5 4 

1 Opcode ':::::tf :::::J!!i!!i!i!!iii!i!!i!ii!i::::f:> Registers 

3 2 1 0 

1 RegisterA Format: 

Examples: 
ij)'!li!~lll1\~~l'.lf 

.. 

-:~r )t>i!Ht: 
·::::::;:: -'.•' 
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<>Pos + Len < 32 
,,:::::,;::;::::;::::;::\:-. Leng th 

::::::::.i::,.: .. ::,!i!::::::':.:::::::·:::-::::::::}, .. 

Pos + Len > 32 

Length 

0 0 0 0 CfQ[ig::Q Q 0 0 0 0 0 0 OF:~tDCBAzyxwvut s r 
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FDC Flush Data Cache Line FDC 
Operation: FDC 

Description: 

··.·:·:·:·:-:-:::;:::;;. 

Condition codes: N -- Nöföäfl.&ted. 
z -- NoFatfected. 
v -- Not iff.ected. 
c -- Not affected. 

·'.·:::::::::·:·::::::::·:::;: .. 
'::::~:~:~:~~~~~~)~:~:~~~\:. 

·>: :·:-:;:·:-:·>:·:·:·: 

·::::::::::::.::1:111::::::1:,:::::::::: .. 

··:::::::::i::::i:!ilt: .. 

Exceptio:&,~lli!lj~~J l~ .•.•.•.•.•.•. ! .. illlii~~:,access fault may occur u executed:~'~r.;,;···:···„··,:··.:!·: .. :„ ... :· .. '.::.::· .... ·'!od ... 'i:'.:···': .. :··:·: .. ::.:····:::::.:.'.i.:~· 
:::.;.:.:.;-::;:;:::::-:-:-:::::::;:;:- ;::: ............ :::::· .. :·:·:·:;}(:{{:(?. 

Rest rl. c.t· .. '··J:·.·.: .. ·.:n·:.::·.·::,n:.·.:.::.":.'~.".'.:.'.·~.:.:·:.'.··:::.·.:::.·.:.:.::.:: ::::.· · ·N· · · "o"":::n:::'''e:':':·:.::.,-.::::::.::.·:··.:.:.:.:: „ · · „ · „ · „ 
V. ~ JI' :::::::::::::{}((:::., 

.·:?:::\}:~-:<:{?:::·· ··:::~(~)i\~j}~)fj} 

Ti min J~J!~l\f This instructiq9,:':~es one cycle. 

4 3 2 1 0 

Format: 1 RegisterA 

Example: 
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IDC Invalidate D3t:3. Cache Line IDC 

Operation: 

!::::.:::::::::::: ••. 

IDC @Reg# ~l~l~lllllllllbi\ 
[~~rati~~?;)J'~;~i~e~: n~~c:~~~~~~~~~s Descri ption: 

Condition codes: 

.,:::::,::.:::::,:.:::::1:1:::::1:·:1:·::::::::::::::·· 

N -- Ndij:l.t~cted. 
z -- Notatf.e.cted. 
V -- Not af.f.ected. 
C -- Not affätted. 

Exceptio~.j_: .. :,.:;.r.:',::,:•,:',:.:··'::.';···'.:·'::.·'i•:.'•.,:·:·:·'··.,:.:·_· .. ,· .. ,•·.·,·····'•.,·.,··., •••. ,,·•.•.,.·_::.• •. , •. :.·:·'··.i.:•.,·.:·.·.: .. •,·111111~11T@~~ access fault may occur if executed~~~~, .. •,.~,· •. '.·'··•,:·· ... ':·_.' •... _ .. ·'::_.·'',·.· ... ·': ... ·'::· .. :~ __ .::_· .. ·':, .. ·:· ... ·':_ .. ·':.·.:,··':· ... ·': ... ·'·d·:.':_.':_:,•_,',: .• ~· .·.:-:;: :::::::/)tj[\:}~:}~:}~::}~\}}{f~~::. 

Rest ri c,.~.~.9l's•=:::::::::)/::· . :-: 'N6'ii:~:~:::::::::.::::::::::'.':j:::„···::·::::\, 
·:;:·· ··::::} ;~::;(}\~(;. 

:·:-~:;:~:~:~{:~\(~~::· ··:·:···:·:·>:·;::::::::::::::;. 

·:-:·:-:-:-:-:-:.:.:-:-: 

Timing;:·:::„::,:-
·-:;:-:.:.;.;.;.;.;-:·:··· 

This instructiö~::·~~es one cycle. 
::::;::::::::::;:::::: 

<::::::::::::::::;::. 

1 s 1 4 1 3 1 2 ·'rn::+ 1 o 9 3 2 1 0 

Format: RegisterA 

Example: 
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IIC 

Operation: 

Description: 

Condition codes: 

Invalidate Instruction Cache Line 

IIC @Reg~t;! jjj11llill!';; . 

z -- Nd.t:::mected. 
V -- Nofiffected. 
C -- Not ~f{~9ted. 

.. 

·-.·:·.::::::::::::::::::::::::. 
·.:\{ ::::::::::::::\:: 

IIC 

Exceptions'.Jl[!j;j~j~'.j!;~~llJI~!~~~ access fault may occur if executed lif;~.·:.:[m·,i:·i.::i• .. ::i ... •.::·:.·:i .. o:·:·:.: ... i:)_·i;.e. 
Restri ~~~~il~~i\~,)!~f j'[\ll~1~!11;t\i·····l··•l.·1~.:·:·.,:.::::.::::.:,: ... '.: ... ·.· "\Y 

:::\ :::;:\:::::;:;:::::::>> 

·:-::~:}(~){\~(\ 

Timing/~{!:!jjj)j:/. 

Form:!ll \ 

This instruÖ~pni::~~es one cycle. 

15 14 13 'i~l~i i11.1 10 9 8 ;~!'1:~ 5 4 3 2 1 0 

RegisterA 

Example: 
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II Ca Invalidate In~,t:~JICtion Cache II Ca 

Operation: II Ca 

Description: 

Condition codes: 

·:::::::::!i!J .. !l!iil!·I··:::::::::::. 

A privileg~:eration trap occurs if execut:~1iila}!lode. Exceptions: 
.·.·.·.·.·.·,·.···::··· 

Restrict:§~;~l~1~~1if ,l!J;;ll!l~!il~~!~!~l;•t 
Timing·;: ;!·''.:„:::::,:;::-„. This in~tfti9ti~filiiakes one cycle. 

:···.:.;.:-:·;.:-:-:-:- ·-:-;:;:::::::::;:::::::;:::::: 

;'' 
Formai~;::JiiJ!!l.\ 

Example: 
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·"::::.;.„:.·:·.·>.· . ,•,', . 

3 2 0 
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Ins Insert Ins 

Operation: Ins 

Description: 

Condition codes: N -- Sefftrnw~ result is negative. "\lf:j{/\. 

~ == ~~~Jl~~f !~ts zero. ''i);ijj'j~l\tk 

:::::::~~~!!1!\l~~~l,\!illll111·~efinOO if ~ illegfil field definit1::
1

~~~~~toved 
::.;;·;„·:.:.;,„,.::·:f '>" into the M@.$.J{ilf*gister w!th a Move to Special (Mov) instruction. 
:::<><>„ ·::::::::::::\.\:::m:::':t .:·:-

Timin j~!i!/i!!Ji/
11

• ··.·>>> ..• 

Format: 

:::::<:::::::: ·.<·>:-:-:-:.;.;.;.;-: 

1 5 1 4 1 3 1 2 „ . ..::::::::. 1 0 9 8 ./11111111:·1::11.~111:.·} 5 4 

1 Opcode ~~~l\ d!fH,ll\\\'6isterB 
3 2 1 0 

RegisterA 

Example: 
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RegA after 
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P,e~t + Len < 32 

·<:::::::::!:!füi~:P9 t h 
·:::::::::l:::ft::> 

RegA before kj.:i}~jgfedcbaZYXWVUTS:tdjlli@,~MLKJIHG 

Pos + Len > 32 
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Int Interrupt Int 

Operation: Int PuMask 

Description: 

None. 

Timing: 
·::::::;;::::· 

\?/\ 

15 14 13 12 6 5 4 3 2 1 0 

Format: 1 Opcode PU Mask 

Example: 
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ITLB Invalidate TranslatiQ:Jl: Lookaside Buff er ITLB 

Operation: ITLB 

Description: 

Condition codes: 

Exceptions: A privileg~i::eration trap occurs if execut~~llii!J1ode. 
.. ·.·,•,· :::::::::::::::::::::::::::::::::: .. ·.. \~:~:~:~:~:~:!{{{:: .. 

Rest ri cti ~=,~11~ii~l~1\!~li!~~1!1!,ll!~l~!,llli\ '<!{11~\1)~! 
Timing;!): ::::::ii\:·:\.,::-->" This instrlld~tjij·::t,f;lkes one cycle. 

:.:-:<·>:<·>:-:-:-: 
<·>:-:-:-:-:-:.:-:-:-: 
.;-:-:-:·:-:-·.;.·.;.: 

·>:<·>·.<<<·: 

:-:-:-:-:.;.: 

Format: )'\. 

Example: 
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····"::::>:::.:-:·:"· 

5 4 3 2 

·.;.;.;.;.:-:-. 

\i!i·i: .. :):. 
'··.;„. 

':::ilt 

iJijlt 

\)!)\}/ 

0 
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Jmp 

Operation: 

Description: 

Condition codes: 

Format: >>>: ·::. 
-:-:-:.:-:-. 

Jump Relative 

.::~~!;j;~~\ii~/j\f \ ... 

PC + ~-~~l~l~l·i~ .. 
:;:·:~:::~:::}} :::::::::~(::::::::-

Jmp 

V -- Noi\iff.ected. 
C -- Not ai(~~ted. 

DISPLACEMENT BIT ORDER \JJ. 06 DS 
·.·.···.;.; 

Example: 

60 

Jmp 

0 

01 DO Sgn 09. 08 07 
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Jmp 

Operation: Jmp 

Description: 

Condition codes: · N -- Not'':äf.!icted. 
Z -- Not affifoted. 
V -- Not affddied. 
C -- Not affected. 

Antares lnstruction Set Rev. C 

Jmp 

This instructiofi::it?k~s one cycle. 
:;:::::::::::::::::: 

..... 

.·.··:;:: \~. 
:::::\::=::::~ 

8 ,tl111~11'11 5 4 3 2 1 0 
-:.:-:.;.:-:.:-: 

1 5 1 4 1 3 1 2 . '~.:"1i~::: 1 0 9 

Format: 1 Opcode 
:-:: ·:::. 

. . .. '\. RegisterA 

Example: 
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JmpL Jump and Link 

Operation: JmpL 

Description: 

Condition codes: 
z -- NÖtl'imtected. 
v -- Notfüiftected. 
C -- Not afl,pted. 

Exceptions: ,,,.N.o.ne . 
. , '':<t:::::L::::::·:,:::::::::::trnun+>, .. 

·-.·::.:-:):}::::: .. „ ... ·.·.·.·.·.·.·.·.·.„·.·.·.·.·.-.· ::::::;:::::::::::::. 

Rest ri ct.i@lll \'i;)J[.ilif i.1;1!1-~!! E ,'.g .. 
. );.;.; :t:::::;:::::::'.:'.:' :~{::::.·.· .:-:;:;::··:-:;:<<:::\t(:}};. 

Timin~~~lili This ~:~iiii!~es one cycle. 
''"!\!'·',!!,@]!\ 

·:::::::::::::{:~:~j~:~~~~:;: 

·<( :::::::::::::::::::::: 
··:::::::::::::·:-:·:-:·:·:· 

·.·.·.··:·"'······· 
·:::::{:}~:}!/::· 

Format: 1 \. 
·::;:;::::::::::::;:: :-:-:-:·:-: 

1 s 1 4 1 3 1 ~E<fö.1 1 o 9 s ~f)·ji[.[)9 5 

1 Opcode \C:: 

Example: 

JmpL 

4 3 2 1 0 

RegisterA 
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Lee 

Operation: 

Description: 

Condition eodes: 

Exeeptions: 

Restrictions: 

Timing: 

Antares lnstruction Set Rev. C 

Load Condition 

Lee~ RegB 

8 
9 

10 
11 

12 
13 
14 
15 

cc 

EQ 
LT 
LE 

LO 
LS 
ov 

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

None. 

None. 

Condltlon 

reserved 
Z=1 
N=1 
N=1 or Z=1 

C=O 
C=O or Z=1 
V=1 
reserved 

This instruction takes one cycle. 

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

Format: 1 Registers 1 Condition 

,····i :1·1;ll!ll!i;i~ll.•1, 
<<>>> :\::> "\\. :::::::::;:):. 

.:.::,;:,: ::::U:::::t:::::::::::::::::· ·::;:;:;:;::\:::::'::::::, . 

... :.:.::.:.: 
.... 

: 

.. 
: 
......... 

: 

..... 

: 

... :: 

....... 

: 

..... 

: 

... 

: 

.. :· ...... :·· .. ··:·.:':· ... ·····:·:· ... ····'~ ... ::· ... ··:' .. :· ... ··:~ .... ·······:·:; .. ·:' ... ··:: ..... ·········::·····::······:: .. :· ... ·····::··· .... ·····:~.:: .. ··::·······:· ... ·········::·· ... ·····:~ ... :!,· ... ·······:!·····::······::···::········:· ... ·········::.• .... ··::• ... ··:· ... ·····:·.'·,········'; .. ·'·.,· .. ·········:· .. ·······::.·,: .. ::··········:!· ... ·········:·:'. ... ·····:·• .... :·.·: ... ····:i···········:.• ... :·· .. ··:·.·····:··:• .... :.:·.• ... ··: ... :i·:·:···::• ... :··.::·.:.:····::: •. ::···•.:••: .. l~l!W 'Bl'i!;;~![~l!ib ·it11111.:.1.1~~i.;;\.. . 
. ·;:;. 

:::::•:'::::%:]:::\:;::::::. 

Example: 
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Ld 
.. :~\j:;:;:::::::::::;:::::::::::::::;:: . 

. ;:;:::::: 

Operation: Ld 
·: ··-:-:::::.:;::::: · .. ;.·.-:-:· 

.. ::~~)j~~}~~:~(:~~~~{~~::~::::::::: . 

Description: 

Condition codes: 

C -- Not affetted. 

E xce p ti~;l~llil~~i~1jlllltlrN;11Qollnnltel1l.11 ..••..••.....•. :.•l,·,····:·'·.••.:,•.•.,•••,_i··'.···:··•,:.;·,.•,•· .. :,·.·:_,.·:·'.::•: .. :·.·:·:.·.:.:.,:.::l.:.:'.·,1.:.:,:.,:.:.:.:.:·.j.::,:.·.:::.: .. :.::·.·, .. :':·.,:·::· Rest ri c.·Hnui:f> 
:::;:::::::::::::\)/('' .. -:-:·:·::::::::;:::::::::::::::::. 

Format: 

·.·.·.·.·.„·.„;.;.;.;.;.:-:::::. 

This instru;;~iillices one cycle. 
·::::::::::::>::::::: 

'\{\ %. //\\\. 

1 s 1 4 1 3 1 2 \rn:::i, 1 o 9 s n::::::::::::1t\ s 4 

DISPLACEMENT BIT ORDER 8:1.: .. ;.11·.::::,86 
:;:: 

Example: 
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Ld 

3 2 1 0 

l Immediate 

83 82 81 80 
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Ldß 

Operation: 

Description: 

:-~::-/{\_ 

Timing:<:{\. 

Format: 

Example: 

66 

None. 

Load Byte 

·.·.:-:.:-:-:-::::::>:·:·:·· 
:.::::::::::;:;::::::::::: 

Ldß 

This instruction':tl_~s an additional g&~l":Jf RegA is used in the 
immediately folldwblg instruction ~ua::aqpther additional cycle if 
used immediately ~~\'.owing an~ill}i,ilStruction. 

1 5 1 4 1 3 1 2 1 ~i~~ .. 1 0 ~·j\tll~i;ll~;' 6 5 4 3 2 1 0 

1 Opcode \::::1:il.:::{\i!i:::::::::::::::::::::::::1:r= 1 Registers 1 RegisterA 
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LdCP Load Ca~:~:~'\„Partial LdCP 

Operation: LdCP 

Description: 

In halfwotq:::m,ooe~ sign extend each halfw&f4.~i.!i:~JUTY bit to 16 bits 
and store thel, in RegA. ·"'t:::.::·::.!:!:jjjj:j]il::,. 

\ 1111~111~~1111:111 
.<<<<·>:·:.:-:-:· 

Restrictiqqs: None. 
. ·~-~i.~i.~.~-~.~:j .„. 

<·' <·:·:·:·:·:·:::::::::::: .. 

Timing: This instruction tJlrne cycle. <;!;jj;!'Jj1i 

1 5 1 4 1 3 1 2 1 ~ ~,~;~9 ~;;!;!llll\lilf J: 5 4 3 2 1 0 

Format: RegisterA 

Example: 
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LdM 

Operation: 

Description: 

\??t? 

Restrictl)~ns: 

Timing: 

Format; 

Example: 

68 

Load Multiple LdM 

LdM 

the trap\-prs on the load of Rl, theri::JJ.l.l~,„must be restored to 
the origiriä.Jdyalue it had when the :~:-: ·ucti9tfö'-mrted to correctly reexecute th6,~;Struction upon return, n th&:~IJi:~lt handler. 

<t!1lilillt11,, 

A data accesi]~fü)jpage fault may occur if executed in user mode. 
·.·.·.·.;.·.·.·.:-·-··::- :}:. 
··::::::::.;:/(· 

The result is url~~~ned if RegA is i~jjjilg_range 1 through RegB. 
::::: .·.·,·. . .. :::::::::::::::::::;. 

This ins;:; .in ~' one cycle edllf t~~ .loaded and one ~ore 
cycle ; .. use&~~l the followu.num.struct10n, plus an additional 

c::le :~ ~,:: f~:ol{\~l1111~:tio: 4 3 2 1 o 

I Opcode <::::llii!:if:::::::::fr Registers 1 RegisterA 
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LdW 

Operation: 

Description: 

Condition codes: 

Format: 

Example: 

Antares Jnstruction Set Rev. C 

Load,YJord LdW 
·:::::::·:.. 

::::\:/}:::· 

LdW 

<::::::::::i::)::::::~:\J\( 

C -- Not aff6thed. 

·::::::::::::::::::~:}~:~/:: 

This instruc~f]aijiji~~es an additional qy~le if RegB is used in the 
immediately föll9wJng instruction anq:)W1other additional cycle if 
used immediatel~f:':f.Q,llowing any Stor~:::m~truction. 

:<<<·>>:-:.. . .. „ ... „„:::.: 
'\.~i.~i.ii.t \ ··-:::::::::::::;:::·:· 

„:-: ::{(/(\ 

.. : :: ~); i ii ~ ~~ ~~[~~:~~~~~~:;~; ~~~~=:::. 
3 2 1 0 

1 Disp. I Base 1 

03 02 
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LdW 

Operation: 

Description: 

ConditlÖn codes: 
:-:-:-:.:.:-:-:-:
:.;-:-:-:-:.:-:-:-: 

-;.:-:.:-:.;-: 
::::::::::::::: 

Exception;::~m:::. 

Restrictions: 

Timing: 

70 

Load Word Direct LdW 

LdW @Di~~~,-~11:~, RegB 
.:/\~~~~~{)\?{:;{ ::~:\::·· ··:::~:(/:-::::::;:::··· 

Load the ~rlPl·i:~Örd wh'qi,j"IR~d address i~ (Window 
( Cluster~)::ut;:::l!l'-J:Pfacemen t}:[J:RtQ,Jl egß. D 1s placemen t must 

~}~il~~~~~~t~ii~-i~;:1:1~:~~f!;~~ 
·-:::;::;::::::.. ·:.:<{:;:::::::::::::::::· 

N -- Not affe.ttid .. 
z -- Not affd~ieiL 
V -- Not affectetf 
c -- '.!pt affectedilif. 

<.:.11„.1:\ . .::::.„:::t.u:tt. 
. . . . . . . . ..::::::::~:}~:}}~:}~::::: 

::n~·.·, _, ~~cess o~,~ fa::;;·iiilll,\'ff ex~utOO in user moOO. 

This instruction take~;l;lll16nal cycle if RegB is usOO in the 
immediately following!!!Pi$.1Jifotion and another additional cycle if 
used immediately follq~g any Store instruction. 
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1 5 1 4 1 3 1 2 11 '::/1'·~!::\:::9 8 7 6 5 4 3 2 1 0 

Format: Opcode lq~:~j~~:~s@:qMmt 1 Registers IDisplacement 1 

DISPLACEMENT BIT ORDER 03 02 01 DO 

Example: 
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LdW Load Word LdW 

Operation: 

Description: 

Condition codes: 

A data ac;~~~ior page fault may occur if ~;lijil~ user mode. 
'•\f':"'·"·=-:·:·::::-. 

Exceptions: 

Restri cti ons;+;#i\\';• l~IB!k \!llll_!:.••_:·:····.:··:_::i···.:··:·::_:::.:::.:::_.::::.:: .. ::::·:.:::·.::.:.:':.:::;_:·_::.:'·_::.,''.:.:·:·.: .. ........ ?:?·::·:· ........ :::::;::::·:·~:;:;:/::::·.· .. .:-:-:-:-:.;.:-:.:· . 
.. :::::ii\~~~~~;;~;iiii)~;;;;;;;;·"'·····;;;;;;··„:::::::::::;:;::::..„ ... ·.·.•.· .......... . 

Timing!(i\\\j!i;~~; ••fiif~ilij~lfün takes an additional cycle if RegB is ~~-\fu the 
,, :':::::::::::::::;:::::::::· immedfä~Jyj!)(qijowing instruction and another additional cycle if 
t<'.::, .. /}''. used immoo~·~~~ly following any Store instruction. 

:'.\(//{\:. <<<-:-:-:.:.:. 

Form~j\ •.. 
Example: 

72 

·:::-:.:;:::::;:: 
·>::.:::::;:: :·: 

:-:;: ;:· 

15 14 13 1'!:\::,:.:1:0:1 10 9 8 j)f:\:6 5 4 

Opcode ··.·.· ili 1 Ji~jpterB 
3 2 1 0 

RegisterA 
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LdWE Load W ord.\,,Extended LdWE 
.. ::(:::\~:::::::::::::·. 

Operation: LdWE 

Description: 

.·,·:;:;:::{/j;::::::::·· '''.\{}\:\?: .. 

Condition codes: ~ ~~ dl~~~: i!lj~~~1.•········::J .. !:!::~:····.l:;::[::.:'(:ii,.::[;,,::.:.·,:,::, .. '',·.'.' .. ·. 

v -- Not aff~cted. '"·:-:=:::::::::::':::::::::::.: .. 

&fä\,•!il~'ij\;l!j~;::: affected. ·+l!jl1ll~l;iJb .. 
Except:~!~~!l~!'~!l1'~1 1;1·1!1Jilll~t page fault may occur if executed i~~,de. 
Restri.Z.ti'Ö.us''~· This in~~~tiÄl::~annot be executed following an instruction that 

''' ,,,,;,.;.· branches, iriq~ijq~pg Bcc~ Jmp, JmpL, and Skcc. 

TimiJ ~!t This instructi:~•~s one or two cy~,~~J.:plus an additional cycle if 
RegB is used in tij~Ummediately fo1J98g instruction and another 

:~~:~:.;.c'.e2 if,il~.:~:;t11111~~::~::Y l
8

:::~::::n. 
Format: 

1 5 1 4 1 3 1 2 1 1 \!ililii~l·liiiiii.llliiilii!li::::::: 7 6 5 4 3 2 1 0 

(next halfword) 

Example: 
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Mov Move Mov 

Operation: Mov 

RegA .... : .. ·~.::.:.: :.::.•••.·R.::.:.;.t.••·······g.·.:.(B.•• .. ~•;1~11~];; ·>:·:·:·:·:-:/;~}L: .. 
Description: 

r:s:;1,,,~~~~l~'if.ii;l.:!.:J:~1.:;l:, ..• :.e·::i .. :·::.:::,·J:g':::,:,:.,':•1,:•,R,',•s,·.·,.t~~~ 1Ji~~~~e register 
N -- ili.li:!itf~g'~ed. 
~ ~~ ~~~-~~~: 

Condition codes: 

C -- No: ·If{~pted. ··:::::::::::::::::::::::::::::: .. 

3 2 1 0 

RegisterA 

Example: 
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Mov Mov 

Operation: Mov 

Description: 

......... 6 ~~n°~~~ Register/Semaphorest \)[j[:j·:.iii!: .. J!!ij::::::\„ 

• .::·::!;ll'1!~itll~ll~l~ll:l,,llllii.f ;~~ites condltion codes) • • (jl~l~~li11} 
::~:~:~:~:~:~:~:~:~:~:~:~:}}:·· 

Condition codes: 

Exceptions: 

Restrictions: 

12 Evs.o~::::@P::r1tigurationt 
13 reseriidI\ 

~ ~ ~!~~~'ll~~~~t~~~e~· onlY!~~ 
; ~~ ~~~~~ ~ :i!i!!~~: :; 

t1ndicate.~!ll~BIP global 
* 1 ndicates 'p(~y.ileged 

\{i~\ 
\}/\ 

N -- Not affected. ::\:f 
Z -- Not affected .. ,„<\ 
V -- Not affected. :::::::::!:}: 

C -- Not affected. 

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 Argumentregisters, and the 
external interrupt must be disabled when reading from or writing to 
the Interrupt Argument register. 
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Timing: This instruction tak:es one cycle. 

3 2 1 0 

Format: f Special Reg. f 

Example: 
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Mov Move frOHJ,.,. Special Mov 

Operation: 

Description: 

Mov 

0 
1 
2 
3 
4 
5 
6 Window Register/Semaphores t 

. •@i •• ,\)~'jj~ij~\iliji;;·;'l]i(::i~!J~ti~~~:~udes condition codes)' 
.:///.::.„.J\::::::::::::::::::::: \)) ·· ·:1· ''ti··· .. · ·„ .. „~ ... :·~~ .. :.·i1~ .. ·t:„ C. ounter '4 t ·=-:·:·:·:·:·;::·>:·:" :\J. t::v.;~u 1 

::::::;:<x':::::'\::::::-:::::-· 11 ·· ·evenfO.o.unter 2t 

\.:i1ct ~~ . ~~!!~lff~~urationt 

Condition codes: 

Exceptions: 

14 lnterrupt!'::A(gumentt* 
15 Page Tab..ti.\Prigin Node t* 

·:·:-:·:-:·::;:::::: 

t1 ndicates:::~lj:i,p global 
* 1 ndicates Prt.v~.1eged 

··.;.:-·"-: 
·::::::::;:::: 

·:·:::{\: 
·::;:;:;::::::. 

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

:::::::;:::::::::. 
:~:}}~:\~?:· 

The special 

register is read privilegdp?br if the source special register is reserved. 

Restrictions: Traps must be disabled when reading from or writing to the 
PC_Save Queue, Status_Save, or Trap Argumentregisters. 
Extemal interrupts must be disabled when reading from the Interrupt 
Argumentregister. 
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Timing: 

Format: 

Example: 
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Msk Mask G.enerate 

Operation: Msk 

Description: 

Condition codes: N -- Not:::äffected. 
z -- Not ·arl.e.cted. 
V -- Not aff®ted. 
c -- Not affected. 

Format: 

POSITION BIT ORDER 
LENGTH BIT ORDER 

Example: 

Apple Computer Confidential 

.. x„:::::il>. 
··;-::::;.;::.::::::::::::::::::::::::-:·: 

Antares lnstruction Set Rev. C 

Msk 

·-:.:-:·:·:· 

·::::::}~:::: 

3 2 1 0 

1 Position 

P3 P2 P1 PO 
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Msk 

Operation: 

Description: 

Condition codes: 

Mask Generate 

N -- Nof!!iltected. 
z -- Not a.ff.ected. 
V -- Not affebed. 
C -- Not affected. 

„ .... ·.·.;;:;:····· 
.-:;::::::(} ... :-:-·-··: ·>:· 

... .;::;:::::::::;::;:::::::::::::::::::;:::::}: :::::::::::::::::::::·.·. 

Exce pti o.~~.~::·.!:!:!\!:!".i!.·j:.:!:::jijll!;·:\il:!:i·i!'-~i,],iii:\ :::::„:;>::::;:. 
-::/U ::=:::::::::\::::~.-.·-:-:·:::.;.·:::::::::::::;:::::·::::::: ::::::: ~?:>~~ :::::::::::::::::{ 

.·>>'.<::::'· :::::::::::; :::::::::;::·:" . ···:.:<:::::::>:<<<~~~> ·.·. ·.:„ 

Rest ri.c.':.::.~.::.i.''.:.o..':=.:·.·n.''·.':·.'··~r· None.·.·· :::.:_:.··.:·:.':.':··.::·:.:<>\: ... 
:-:-:-:-:·:.:::: 

This instructiJ~'Les one cycle. 

Example: 

80 

Msk 

2 1 0 

RegisterA 
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Mul Mul,t,:j.ply Mul 
·:-·.:.:.:-:.:·:·:::·. 

:::::;::::::::::::::::: :::: 

Operation: {Product , 

Description: 

or Mul~pl~ Partial (MulP) ~nstruc~on. The bit .. gi~~!iii!~ by moving 

i'.~„:~ll~!l!l~!~lll!~:Ni!_r_·r .. ; •. ·.:Nr .• ·.:.···,····,on····· .••. '„.:·,·_,n •. t_o·.·::!._,_:i·,_,:1_ .. ·'g.::,:l!llnl::••.:•!_l,_.·'.:f•i_·.m·;'~:~.·.::o·· .... ::!.::·:.:::t.:.;(.'to_.,r::.:o:::: .. :_,:',~·:b:·,;~.',:th:.Y.de.te1~e~ß~e: (;1~~)~~:U~~i~~1i.Mi .. :.:·.,··;,::_.:,:i.·,•·:···_:.'_,;_.v) 

conditidn:':t~öa~s·:· "!'.~~y : ;;·;, ~ ~~ ~~rsa 

ExceJll:. :o~e~ot ~req~~!11~ 
<t)\ 

Restrictions: None. 

Timing: 

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

Format: 1 Opcode Registers l Reg;sterA - l 

Example: 
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Mul 

Operation: 

Pyxis Syntax: 

Description: 

Condition codes: 

Exceptions: 

Restrictions: 

Timing: 

Format: 

Antares lnstruction Set 

Multiply 

Mul RegB * RegA --+ {Product , RegB} 

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

Mul 

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 retumed 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. 
V - 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 

1 Opcode Registers 
3 2 1 0 

1 RegisterA 
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MuIP 

/i 

Format~!;\ 

Example: 

82 

Multiply Partial MuIP 

This instru~tl~~l~'ftes two cycles. :;; 

\\\\\~~:::: ··:<:::~{{~~: 
-:.:.:.:.:- .·,-.. „.„ .... 

1 5 ~ 1 3 1 2 :'::i~:::1 1 0 9 8 1J:i:\::.:::!~:::.. 5 4 3 2 1 0 

1 o~~- :_-,)de X<t. LJ!:l~:~~sterB 1 RegisterA 
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MulP 

Operation: 

Pyxis Syntax: 

Description: 

Multiply Partial 

RegB * RegA -->- ProdR 

mulp >2 $1 
$2 mulp $1 
$2 *=I $1 

MuIP 

lf the H/B bit in the System. Status/Control register is clear, 
multiply RegB times RegJ\ inhibiting carries between bytes. lf 
the H/B bit in the SysttnvStatus/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 
re gister is used. · 

The Multiply Control (MC) mode bit /controls whether or not 
the mutiplicand is a signed quantity. lf 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 CO, Cl, C2, and C3 are 
used; in halfword mode, CO and C2 are used. lf the corresponding 
carry bit contains a zero, the quantity is negative; if the carry bit 
contains a one, the quantity is positive. 

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

Exceptions: None. 

Restrictions: None. 

Timing: This instruction takes three cycles. 

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

Format: 1 Opcode Registers RegisterA 
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Neg Neg.ate 

Operation: Neg 

Description: 

Condition codes: 

:-:·,.:-:-:.:-:-:.:-:-:

:-:.:-:-:.;.;.„;.:-· 

Timing·;.::·::<.:: 
"'···:···· 

This instructiori:ji~l~s one cycle. 
.·.--:.-.:-:-:::-:·· 

Antares lnstruction Set Rev. C 

Neg 

·::::.:.·:::.:'\ 

1 5 1 4 1 3 1 2 ':~:::~::::::, 1 0 9 8 ,1:::!i!i!i·iJ:.1~.1.·::·:.> 5 4 3 2 ., 0 

Format: RegisterA 

Example: 
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Not Not 

Operation: 
Not -RegA~' 1:111~'!\!fü> 

·::::::::::::::;:;:::::·: ;:{:)y::· 

Description: 

Condition codes: 

None . Exceptions: 
. ·.·::::::::::;:;:··~-:-:::::::::::::·:·.;. 

-:-/}~{.·. ::\:::;::: .·.·.-.·.·.·.·.·.•.-,.,·.·.·.·.·,',·,· . 
. ·.·.·.·.·.· .. ·.-.„-.-:-:-:-. ::::/{~:::::::::::::~:r:::·=-:-:-:-·-·. . „ 

Rest ri ctj:qlji$.j~\:j\i!Ji1!l!!i·Jjj:jji.::::··i\!.jj!J!!~@i]ii·i ·:::·::.·:;':';":„ 
-:::::::::::: :;:::::: .. :'.:_.::_: .. ::_:::::::;:;:::-:-:-:-:-:-·.·· ... ::;::·-::::·:·::: ..... „ :. ::::..i\(. 

: . : . :. :. : . : . : : ~::.:.: < .. < ":.:::::::::::::: '.:: '. :; <.:::; :; :: :. ;. >:. ... ' .. 

Timini! ,;;;;~? This instilü~_:._n.:_' .. ,_.:_o.:'_ .. '._ •. : .. •.P_.·.:_;:_:::f .. ,akes one cycle. 
:<<::.:::.:::-:.;;:·· 

.·.·.·,·.·.·.·.·.:.:-:::·. 
:-::~:~:::}\\!~: 

.···:·:·:::·:·::;::·:· 

Not 

!1~l1 
Format:<::\ .. 

1 0 9 8 7ft\.6 5 4 3 2 1 0 

Example: 

:-;.:-:.:-:·:<::::· 
::::::::::::::· 

RegisterA 
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Or Or 

Operation: Or 

Description: 

Condition codes: 

Exceptio n s: .;.:::<tJ:::::::f:JSI9n~;\\~:;„„. 

Restri cuRil,~ili~il;!l~j!lli~l~ilil~lll!L 
···:·:·:-:-:·:·:·>'.·"<<·:<:;:>:·:·· . <:\~\;fjf((?:}::::::. 
::;;;~;~;;>;:;;;;;;;;;;;~;;.:·:„ ··:-:·:·:-:-:::·: :}\;}\. 

Timing:JiJ!!i\!:\j.:?:· This fostru~:itl,li·i~ajces one cycle. 
··.::::::::}}::::::. 

3 2 1 0 

Format: J RegisterA 

Example: 

: ~~ j~ ~]!][ j ~1~ ~:: :·. 
">:·:·· 
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PDC Pref etch Data Cache Line PDC 

Operation: 

Description: 

Condition codes: 

::{:}}~:}:·. 

PD C @R egA li; • ; ~~11 .. 1.•.•1.111.11.1.11.1::::::\:::: 
.-:::::: "·::::::::>'·'· ·.· .. 

N -- Ndf~::lfl~cted. 
z -- Noeäf!~cted. 
V -- Not affi.cted. 
c -- Not affetted. 

Exce p ti:;~!~1lI)lj;l\iilllllilll;llli~ll~~.:; fault may occur IT executed in us~J,,11•.,1.•.·:·'·:'.:.•,1·:.1 .. \J 
Restrictibni~it:'·'".,„. Non& >?Y't)J\. 

y)j''''.,:.:' .. ,.:,.·',:,i,: .•••••.. · ·.·.· \ 1·i·11'ii'i11t 
~{:;:::::~::: ··::::::::::;:::::::::::::::: 

Timing~!!)!!.! This instructi&.t).ii~es one cycle. 
;:~/:::;::): "\;;;;;;{::~:~:: 

4 3 2 1 0 

Format: l RegisterA 

Example: 
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PIC Pref etch Instruc.tion Cache Line PIC 

Operation: PIC 

Description: 

Condition codes: N -- NoFäriected. 
Z -- Not affected. 
V -- Not aff~pted. 
C -- Not affected. 

. . : . : . : . : . . . :~ .~ :~ ·.: :~ .~ :~ .~ ':: :~:: :~ .:: :: ::.:.· :: :::: :::.·":'.:· :: :':• :' :' : :' .: :· . . . :::;:::::;:::::::: 

........ ·.·.·.„.„„ .. 
.. ::::::::::::::::::::::::::::::::::-:-:::::::: :·:-:.;.·.·,·.·.·, 
.............. „ ... · 

:-:-:..·:<<·>>:.:-:-:·:. 
>>>:·>>>:·:-:.:-:-:· 

:-:-:-: 

.:::;:{\: .::: .. 

Ti min gj:·:j}} This instructidqji.~jes one cycle. 

Format: 

Example: 

Apple Computer Confidential 
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PIC 

Operation: 

Description: 

Condition codes: 

;~?i!i}li!{m!('' 

Ti min~\~H\::t 

Pref etch lnstruction Cache Line 

N -- ~Jfiiil.lected. 
z -- Notaftected. 
V -- Not affected. 
C -- Not affected. 

··:\ 

This instruc~'ia~!·!t~es one cycle. 

PIC 

.::::::\;~~{):;:. 

1 5 1 4 1 3 1 2 \._j]).1. 1 0 9 8 .::Z::::1::::::1::::\ 5 4 3 2 1 0 

Format: ~(_o_p_c_od_e__..I __ ~·,„.;~:·;;;:.:~: ___ D_i_sp~l:a~:::ß~J'.f~'.::~~::i;'.p~:::n_:t ____ _.__c_o_n~d-it_io_n___. 
DISPLACEMENTBITORDER Sgn q,1::::: 06 05 .. /0ii%ii:o$j:/D2 01 DO 

.. ::::::::::::·:::::·:::::':.:::::::::::::::::· 

Example: 
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RDTX Read Data ]@g by Index RDTX 
.·.··:;:::;:::::;::::-. 

:::~:\~:~~~:~~~:~:~;~:~~~:~:: .. 
·:-:-:-:. ...... ::::::::;::::::::::::::::::-

Operation: RDTX 

Description: 

29 

B'its 29 - a of virtual address 

···.:::::::/:::: ::;:;::::::: 

., .. i'.i'.1ll~!'.l~ii!l1lll!~l~!!llli~l~~~OnD::~~ :~0~t1f~: table ent~ · 
····•:·• .„:'\:;'.:''':'". U ''''l1:$iVS.Y§~em bit. Derived from page table entry and 
[ !t,; . cci(jj~l~,~.to PU state. 

·.·.· 
--:·::::::::;:::::::::::-

Condid()!l:. codes: N -- Not affediaWi\ 
z -- Not aff ected~]i 
V -- Not affectedrn!l, 
C -- Not affected>]!ii 

·;::\:~t. 

Exceptions: 
\I::::::~, 

Restrictions: None. 

Timing: 
is used in the next instiQctlon. 

15 14 13 12 11 10 9 8 

Format: 1 Opcode 

Example: 

Apple Computer Confidential 

7 6 5 4 3 2 1 0 

Registers RegisterA 
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Res 

Operation: 

Description: 

~:)):}// 

Restriftlbns: 
::::::::=::::::. 

Timing:!'.\; 

Format: 

Example: 

90 

Restart Res 

: +/:-:::·::::\:. 
... ... .. ::::::::::._ 

<;';i\j \,i;, 
··.::::·::::::::: <)(\\ .. 

This mstruction t'l~:s one cycle. ,::j:\:i:i,:!.i::i·ji;i:1f:··:1:::: 

1 5 1 4 1 3 1 2 :;~il11 0 9 )illlltli;i:;;~ 5 4 3 2 1 0 

None. 

PU Mask 
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Rsm Resume Rsm 

Operation: 

Description: 

•:•::::::.::::1:1:11:1:.i::. 

M N ..- 0 
::> ::> ::> ::> 
a.. a.. a.. a.. 

Exceptl)~~~: None. 

Restricüonis.: 

Timing: 

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

Format: l Opcode PU Mask 

Example: 
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Rtl 

Operation: 

Description: 

Condition codes: 

Timing: 

Format: 

Example: 

92 

Return from Interrupt Rtl 

Rtl .:::~~~~~~~~ ·~::::::;:;:~:>; :·:·:·:·:-: ·:·:·:· 

/.:::·,]. 

·::::::::;:::::::::{j{ ·::::::::::::::::::{::{:„ 
:·:-: "':t=<:ft/\. 

Two consedt.ifi~~bRtl instiuctions must be executed to return from an 
interrupt. The'::r~$vlt of Rtl is undefiµ;~d if executed following an 
instruction thaf:§~irs the flow of coritfP.1, including Bcc, Jmp, 
JmpL, and Skcd]{J.(raps must be disaP.ii4 when executing Rtl. 

~:s ~:m 13 1n 2t~~~~:e c:::•t-~111l!lil~ljJ; s 4 3 2 
0 
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SbCP Subtract witb.n,::.il:;~rry Partial 
·.·.·.·.-.·.:·:···"":···:·:·:·:-. 

SbCP 

Operation: SbCP 

Description: 

Condition codes: ·::::::::::::::::::::;:::::::,„ 

N -- Set Jl~IY byte is negative, cleared ltl~, 
Z -- Set if any' byte is equal to zero, cleared ömi„se. 
V -- The V bit is cleared. \<'??ffü\,. 

, ... y( l ;;,i;;J!:·~~~.if any byte carries, cleared otherwise. \'{i~l~\i .. ;.i.··• .. • .. •• .. '• .. :.·:.:.:.:.!.:.:.: .. ::.· ... >. 

i(!ii:::11~111~~!)l~jJ~!~~il~w~J1alfword is negative, cleared otherwise:\f!'f''; 
· '.}::-::::'::„:::>>" Z -- Sef'i$:~ijy;::p,alfword is equal to zero, cleared otherwise. 

< ::' >'>? V -- The V<b.fäis\cleared. ; f C -- Set ll a&~\~word ·carries, cllr otherwise. 

Exceptl .. o}·n'.',:,.·,:.:,:,.'s'.' .. :' .. :,,, .• •.. None. :!'::/t :;.:·:'·:!'.:},::.. 
\:/(~\ ::::: .. 

"??> . ,:):,J,:J:::::u::.'11!!:> 
::::::::: '':':':':':'.'.„ ... ·. ··.·.·.;. 

Restrictions: .··.; . 
. ;„ 

:·:·: .;.;. 
<:: 

{~/{. 

None. 

Timing: 

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

Format: 1 Opcode Registers RegisterA 

Example: 
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Send 

Operation: 

Description: 

\/%;~~~@)~);~~/' 

Restri~t!ii~ns: 

Timing, 

Format: 

Example: 

94 

Send 

Send 

'' ·······:·:·:-:-:·:-:·:·:->:·:-· 

dl,l!~r1~!!llilli V ______ ..._.. 

·····:·:-:·:-:·:::·: 
·::::::::::::::::::\ g ~ 5 s 

a.. a.. a.. a.. 

Send 

0 
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SetF Set Field SetF 

Operation: SetF 1~ 

Description: 

Condition codes: 

::~: ~. ~:~: ::::~;::::;:)?" 

Timini~(lf 

4 3 2 1 0 

Format: RegisterA 

Example: 

::'.(;[;~;t'.!~i[i!::· 
:{:!/ 
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SetM 

Operation: 

Descri ption: 

Set Mode SetM 
\?~~~}!H~!~!!. 

SetM BitNumbe.lf /:::::::::::::::::-

<>. iii!iilJ!lill!illit11b 

~~~s·:r.: .. :t:·-:·::·.:·::· .. :e· ... ·:::· .. :c:._.:: ... ::·.:·:·,.::r: .... :M.a:·:l:·· .. :·:· .. :·.:::e::::::a:::•.::.:::t.'\::::···::ar.::·:.lli:·:·:·,~·.·.:::::.:f:·:· .. ::: ... :· .. :'.w:· .. :!cj:·.::··.:::.:::: .. ··.·.:'. .. cl'!li:th··.·,·,·:·:.'~.-.:·:·:·:·.:·:.:·····-·:··:·n·.·:··::·····.:·r:•.··:e •. ffiöd.·.··:·d•.···:·:·r·.!·······,IBip,1yt'et~~d~~l~ti1~: the System Status/Control ~ <;< V IV <i!lll~i~!k 
. :; ::~~~~ :~~ j[ ~j~j~~[~~~~ ~ ~ ~j: ::·. 

2 <tMP:l:f911 
3 Qvefflow trap enable 
4 R·eg~!ler available 
5 rese#ied 
6 reserv~d 
7 reserved 

·:::::•::::::::::::::::::::::::•::·:·. 

·:::::•:::::::::{::::::::::. 

·::•:::::::::::::J: .• ::··:::::::::::. 

·:::::•:::::::::::::::::::::::::::::. 

···. ?:::;::>:·:·· 

.. ;;\;j~!l!~l~!l~li11~l,,~ll~li~~::~s:~~fe t :::::::::::::::::.·::::::::::· 

{;;•rn;P ~~ ~=~:ll·i 

Condition cÖdes: 

Exceptions: 

Restrictions: 

96 

~ ~~ ~~~ ~~~~:~ 1ili1 
' ~ -- 'J 0t affected. {::::•:} 

·:·:.:·:::;:;:;::::::. 
-:·:-:·:->:;:·:·:·:· 

C ,)[ affected. <;:;:::::: 

A privileged operati1111t1~:i~ the system is in user mode and 
an attempt is made to lt::j§i@.S:::·g through 15. An illegal operation trap 
occurs if an attempt is#fiijde toset bits 5, 6, 7, 8,9,14, or 15. 

·.·.··:·:.·.•,•, 

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: 1 Opcode :::::%::::::, 1 Bit Number 

Example: 
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ShL Shift Left ShL 
:-:-:-:·:.:· .. 

:::::rn:::?:::·:::::::,. 

Operation: ShL 

Description: 

~ ~~ ~~U!:~~lt equals zero:

1 

!;~1'lll!~~~l~™Jb 
c -- Noi''älected. \:::::::::::::::m:füt':'„ 

......... ·::::::t.::.::.:::.:::.:::::::::::::::::, .. 
'\(~): .„·-:·:·:·:::::::::: 

"\:::::\:~/{~(\ .. 

Condition codes: 

Exceptions: None. ·:::~;:~~~:::::::::::;~:~~~~:: .. 
.;.:.:·:-:·:·:·· 

.. ;.;:;:::}:::::\:}:::::::::::::-.... ·::::::::::::::::::::::::;:;:;., 
:;:}::::}:·;·.„·:·.·:·:·:·:·:-:·:;.<<·:·:·:· '-:::::::::::::::::;:::::::;::: 

Restric~.:.lll;~~l)l~l;~jl~iiltia.~)~ned if Amt is zero. The enc~'~t~mt is 
./.}}\ :-:·:-:-:::::::·· ···.·. ::;::::::: :·:·:·:··.„ 

:::'.((/' 
::;::::::::::::: ::;:-

Timing,!,·11·]:::.!'{'' This instrudtiP,~'·~~es on~ cycle. 

; 11:1 

Format;:;; \ 
·<·.·::;: :-::::. 

1 s 14 13 1 ~!i::iiiij!.:1 1 o 9 s 1":i:j:·::u::s,„ s 4 3 2 1 0 

Amount 

AMÖUNT BIT ORDE: A3 A2 A1 AO 

Example: 
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ShR Shift Right ShR 

Operation: ShR 

Description: 

Condition codes: 

··:::::::::'!·il::\::: 

Exceptions: None. 

::~ti::;i:~l!lil!!\l~~l).!~~!1~11,~:::::: :::e:s zero. 
' : :.:.·.·.;.·.·.:.:-:.: "'.::::::::(~(j~~>::::.„ 

!! ~f 1 s 1 4 1 s t~~iji~\1 1 o g s 7 )'ihs s 4 s 
Formai~ii!t Opcode .. /; ben.lople~j~/Amoun~ 

2 1 0 

RegisterA 

LENGTH1AMQ.µNr BIT oRoER <l:i L4 ~a::::1::::::t:~:::i> L 1 Lo 

Example: 
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Skcc 

Operation: Skcc 

Description: 

Skip on Condition Skcc 

·:::y:)/\ <~> 

+;;j~ .. Tabte 9. cc Fietd En;dlJI~\ 
. ··:: '.:'.:'.:'.::. :::;~~!j~jjjj~)!J~j~~\~:::. 

cc Condltlon 

reserved 
Z=1 
N=1 
N=1 or Z=1 

C=O 

~1n~;::!1;ll~i~~i1-· 
lower 

8 
9 

10 
11 

12 
13 
14 
15 \trnt 

C=O or Z=1 
V=1 
reserved <<·: 

'.·:·'.->'.· 

::::::;:;:::: 

less or same 
overflow 

reserved .„ ... ;.:,:„ 

Z=O /:::::::t:npt equal 
N=O .::::::-„. :·:·::::sreater or equal 
N=O and .. 4.JMMlfögreater than 

g:I~~•lllj)lY~:g~:~ or same 

't.Jf;.=.;$:·· ... : .. :·,p..~.'..::.:·.'.:::·.™.·;.··.::.::.:·.!·.·:.:e:··.::.::.:.·!aFr no overttow 

Condition codes: N -- Not affected. 

Exceptions: 

Restrictions: 

100 

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

None. 

None. 
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Timing: 

Format: 

Example: 

Antares lnstruction Set Rev. C 

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

··.· :\({\j~\{j]\. 

1 5 1 4 1 3 1 2 . ::d':i~:::::·l\.::1.:~:1:1:::·:·:~\\„ 8 7 6 5 4 3 2 1 0 

1 Condition 
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StB Store Byte StB 

Operation: StB 

Description: 

:-:.:-:-:-:-:-:-:-:.··:-:-

Except}qgs: 
:-:-:-:-:-:-:.:.:-: 
:.:::.:.:-:.:-:· 

Restrictl(;)n~: 

Timing: 

Format: 

Example: 

102 

lf a dadü~l~ss or page fault trap occuf.i~ij:IJtn. RegB must be 
restored tcfübe value it bad at the start of iristnfütion execution to 
~~f!'. ~~~f'. · • the instruction upon rdtgi(I~ the page fault 

'·';::::::::~:~:~:}~{:'.::: 

None. 

15 14 13 12 6 5 4 3 2 1 0 

I Opcode Registers RegisterA 
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StM 

Operation: 

Description: 

! 1 ~1j;'.? 
Ex ce p t·il~rts: 

.··.:-:<-:·:-. 
>>>:-:.:.:· 

:<·:.:.;.:-:· 
\::::::::::::.. 

Restrictiolis;,. 

Timing: 

Format: 

Example: 

Antares lnstruction Set Rev. C 

Store Multiple StM 

StM 

value it n~::~t the Start of instruction exeC:P.t~Rß„to correctly re

··:::::m(::\j;\\[::::::·· 

C -- ~ot·::atf.l.t&i. 
-:;:··· 

··:->:<::~ :::::. 
·.·„.·.;::)}: 

A data access ~lise fault may occ~.~.executed in user mode. 
:-~\\(}. 

:;s :::::::::!1~n: :::'11!~::~~ugh Regß. 

1 s 1 4 1 3 1 2 11')iji~1!i~l0l~ll''F~ s s 4 3 2 1 o 

l Opcode \\:\::!.!.\.:i:!!il\:\;·j:;:f':' RegisterB 1 RegisterA 
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Strt 

Operation: 

Description: 

:-:-.-:-::.·-:-;.;.:.:· 

Rest riJ~~~ls: 
Timing: 

Format: 

Example: 

104 

Start Strt 

Strt 

~ ~ ~ ~ ::::::::.:.:1.1.".!i.:··it::::::. 

···:::::::'::':;:·:::.:':.:':::::::::::,. 

None. 
··-:-:-:.:.:.:-:-:- \~f\ 

··.·.· :-;::.: 

The issuing PU:~llks if any target rJm:::~,xcept itself is running or if 
any target PU is itjj$ystem state whenjtlji;J.ssuing PU is in user state. 

·:::::::::::::::, .. ,:::\:\".:·!.:·:!\.:.::!~:\'i:.::::::· 

This instruction t~~jre cy:~;(;!j;ll~lliJlt!> 
1 s 1 4 1 3 1 2 1 1 :::,rn::p .,,,t.::rn::::::::1::::I>'? s s 4 3 2 1 0 

j PU Mask 

Apple Computer Confidential 



Antares lnstruction Set Rev. C 

StW Store Word StW 

Operation: StW 

Description: 

Condition codes: 

Excepti::~!l~l,;;~1i!~~~!~iilii1Ji~~i:,or page fault may occur ll execu~~11~,r· 
Rest ri c .....•. :i.··.·1.".:o..'.t.·:.n.':.··.:·.s.··.·:.~)O::::' . N on'd'Y: •:•:•:•:•"· ):::::::::::::. 

··::::~{:}!{:}~:~:/\. 
•'•,•.-.·.:::;:;::::::;::::·:-: 

··:.: .„ ::<~ 

This instructl~,!t.::.:.: ... · es one cycle. :::J!rn:\ 
·::::::· 

:·::. ··::::::-t 
\{{ ::;. :~~\)\)f(( 

1 s 1 4 1 3 1 2 \rniä 1 o 9 a n:::::::::::::IJ\.. s 4 3 2 1 0 

Format: 1 Opcode 1 Disp. I Base 1 

DISPLACEMENT BIT ORDER 03 02 

Example: 
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StW Store Word Direct StW 

Operation: 

Description: 

Format: 

DISPLACEMENT BIT ORDER 01 oa· os 04 03 02 01 00 

Example: 
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StW Store Word StW 

Operation: StW 

Description: 

Condition codes: 

.. „ „ .... „ .. 

Exceptions: A data access or page fault may occur if execute&.Jt.üU.&.er mode . 
. :,:;;:::::::::::::::.:~:::.:.1::·:.::i:::~tlt:::::::::.· ··<t~.tlt:\::: 

R • • X '' , , , :i;urnrn+n1, ,, 1111:.:···:.: •. :~.:1 .. :.:':~ .. :i.:' .. ::~::::, .. ::.:~.:.:i,·.·.,:.',::.:: ... ' .. :'.::.~:····::···:·.~ ... ·:: .. :i .. :~.:~.:~.~.:;. est rich~~,~~l~!~l~!jliil lal~ll~1!ll!l~llf~iiL 
Timin~·~::::<::::::::li:!J:::::- This instrliq~~~:::~~es one cycle. 

::::/}\)\. 
JI:::<~· 

Format:;!!!!/:\ 
·.·.·.<·:-:-:-

·<+'1:::. 

Example: 

15 14 13 ~~;;:il:~ 10 9 8 7'lt11{l 5 4 
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StWE 

Operation: 

Description: 

Condition codes: 

Exceptions: 
:::::: 

··:·:-:-:::::::::··············· 

Format: 

(next halfword) 

Example: 

108 

StWE 

Store Word Extended 
····:. 

:·: 
<·:-·-·.;.:-: 

;.}::)/( 

V -- -, )t affected. 
C -- \ot a.fft,@ted. 

This instructi:dtj:i!~~es one or two cy<.';}@.s. 
:.:·:.:.:::-:::::::· ····:::-···· 

·.·.··:·:·:·::;::<· :::::::;:::;:. 
))% .~. 

1 s 1 4 1 3 1 2 Ti~iiJ~::= 1 o 9 a z:::·i:J:·:JJ/J.~i:::::t: s 4 

StWE 

3 2 1 0 

1 RegisterA 

3 2 0 
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Sub Subtract Sub 

Operation: Sub 

Description: Store 

Condition codes: 

··::::::m::rn::::::?::::::: 

This instructiÖ~rn~les one cycle. 
·.;.:::::::::::·:·:·· 

.\(:{~~~~{:; 

1 s 1 4 1 s 1 2 \M1\ 1 o 9 a 7:W::H:d~!Jl:: s 4 3 2 1 0 

Format: 
.„ ... ·.·.-.:. 

Opcode \ff RegisterA 

Example: 
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Sub Subtract Immediate Sub 
:;:;:::::::::;:, 

Operation: Sub 
.·:::;:::;:;:::::::::~:~\: 

Description: 

Condition codes: 

V -- ~~ ~'lu~~':./s generated, cle~j~ise. 

Excepti:~:;li;~i~l!l~!i!;'l1il'!~llli~~~! Ys ~~~~~~~ code bit is set ~!,!i~l~,l~~l,_~I! 
Rest ri c:ti-O.n$:F:::--" None. """"·:-:-: -::::::;>:;:;::::::.. 

:···:·:.:·::;::.:·:::-:-:.:. -:·:·:·:·:<.:·:·:-:·:::::::::{::. 
. . ..... .·.·-:-:.:-:-:-::;:, 

Ti min 1;11 !f < This lltstruc;;~~i~es one cycle. 

Format: 

IMMEDIATE BIT ORDER 

Example: 
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SubC Subtract with Carry SubC 
...... :::::::::::::::::·. 

Operation: SubC RegB 

Description: 

Condition codes: 

Exceptions";,,:;:::::.:.„:,«: ·::: :.:. ·~Jf:~P <?C~µrs if the V condition code bit is set and · "«„.\)j:X\::„„ 

.. :@td!i;;··;y; =~ii~.:n.:::.·::.r.:\: . .\:.ariow is enabled. +:111 .. 111> 
:-:.:·:·'.-:·::>>:::: :.:.::::;::<·:·:··· <::·:.:::::::;:::;:::::::::. 

Rest ri ~·(ji~tj~::~:>:„ None. <<<<:>\]il,, 
. •, ·-:<~~{~~~\\{:}:::::. 

:~::mt~~:j;:;t~:· „::::::::::::::::::?::::. 
·.·····-.·.·.·. ·::::::::::::::::::;:::;:. . ..... 

Timing:::::i\1\i!i!i!t This instructiorlj[:.t.:'..:!.äk .. :.:: .. '.,:.: ... '.,:.: .. ::.„.: .. ~."· s one cycle. ::::::::=::, 
::::::::::::::\. 

3 2 1 0 

Format: RegisterA 

Example: 

Apple Computer Confidential 111 



Antares lnstruction Set Rev. C 

SubP Subtract Partial SubP 
::.:-:-. 

Operation: SubP Re B ll~!l~f Re A ~ RegB 
.-::::; 

Descri ption: 

·.·.· „. 
··:··::·:::::::::::::::::::;:;::: 

Condition codes: H/B:::.1:,:9 

Z -- Set if any byte is equal to zero, cleared othlftWi$~. 

• ••1·1111llil\i1,~l1'1~ti!l!llll~~·i1~;~ ~y~e~~~s. cleared otherwise. . i!l!lll~l~~l~~liJ; 
.~::;;;•( y N __ g·~f;lill!halfword is negative, cleared otherwise .. 

. „. Z -- Set if'än,).fzy~lfword is equal to zero, cleared otherwise. 

Excep::~1~k :o:e~: J !'!~~~:~·carries, cle•~~~j:~erwise. 
< ;;l1i .·.·.'·'·.:.~.i.~.!.:.:.: ... :.:,1 .. i.:.

1
.11.,l,l •. 1,.1, •• ,, •. •.~·.:.•,i.11 .. 1.•1.~~j'J!F Restrictions: 

Timing: 

Format: 

Example: 

112 

None. 
-~~}?% 

This instruction take~/L!\l;:llJiiil'.V 
'=:=::::::::::::,:::::::]::f:::::t:::· 

.... ::: }~~~~~~~~~\tr·· 

7 6 5 4 

1 Opcode „ Registers 
3 2 1 0 

RegisterA 
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Trap 

Operation: Trap 

Description: 

Condition codes: N -- Not;litted. 
Z -- Not affefüed. 
V -- Not affected. 

Exce pti~~~!.l.~;!il~li1i~~11111.~t!.„:.·• .. ::.,i.a:::·:l···:f:;:.i .. :·:·f:.::·····:i·e·:·:!.:_::;:!·:::.::c·:::.:·_:~,:.:·_::.:•t:··: .. :: .. :::e.:· .. :.:::d. 
·~.:.::_::_·:_::_::.::_:: ... ·::.:_:: .• :;_::;::-· 

::;::::::; ······.:.:::::::::.: . 
. : -: .. : : :::: : ::: :: :: :~-~~ .. ~i .. ~ ;_ .. ~ ~ .. ' ·. ','\(/ 

.. ·:)\ 
None: 

Antares lnstruction Set Rev. C 

Trap Trap 

::::::::::::::/ 

Tim in g.::iJJ;ii:Ji: Tue Trap insJI~ takes two cycle~~:0L 
:.:·:·::;<t 

.. :::::::::::::::::::::·:!:·:·_!:!:::::: 

a _,,t::::::z:::::::::::::':~:::> s 4 3 2 1 0 

Format: ~rap Number 1 

Example: 
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TstF Test Field TstF 
.:,:::::::>::::. 

Operation: TstF RegA <~lli'lll!k 
.:/( ··~;~~:\~\})::::~~j\~?/?f?~\~k: 

Description: 

Condition codes: 

; .. ' l!l~illl!L 

:::~::it~l;;~1~ll~1!1~1111i1ii11i~~~~~~~ ~iili ~~:~~1;~~~!l~~:~~~ 
:-:·:.:·:::::::::::;::}~:~(::::···· . :::::::::::::::::;::;::;::::::::. 

Timing::::::::;::;_:::J:::::r·· This ins;üb~i.~l.:i:~~es one cycle . 
. ·. ·. · ... ·. •, ·.;. :-:-:-· ·::\(~~:~/~\~~~:. 

?1~[ 
1 5 1 4 1 3 1 2?dd 1 0 9 8 

Format~<;:·:;·/: 

Example: 

114 

·::::::::::::::::: .. 

7 ·:J;i, 5 4 3 2 1 0 

RegisterA 
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TstM 

Operation: 

Description: 

.. ·:::: ;:::::::::: {: 

Condition codes: 

Exceptions: 

Restrictions: 

Timing: 

Antares /nstruction Set Rev. C 

Test Mode TstM 

:::~~e s::~1~f '~~,[~,~~~Save r~gisrer Md set ilie CMcy 
condiuon coded5.m:to}the same·':v:alue,.. The b1ts that can be tested 

m!Iu::;:dlll:~ ·.'\i~~J'll\1\11111:\i•> 
3 OV.,t\f:"9w trap enable "·::t\fü:J!rnt,„ 
4 Regi$.t~r available ·"':)}\::rn:::::::t:. 
5 reser'iJ~fö 
6 reserved 

::::::::],,.,„„ reserved 

·:·:<·:···:"•'•' 

N -- Not affected. 
-~<}(: 

Z -- Not affected. „.,.,,,,,,,,, 

V -- Not affected. :::','·.':::·]:, 
C -- Not affected. 

::;:::::::::::· 
:::::::::::::}::.::::: 

·:::::::::::::::\:::::!,1!1·1:1:::::::::::. 

any one ofmode bits &':!tmfgugh 15 is specified. An illegal operation 
trap occurs if mode bif~W6, 7, 8, 9, 14, or 15 is specified. 

<·:·>> 

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: 1 Opcode 1 Bit Number 

Example: 
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UDC Update Data Cache Line UDC 
.·::::::::::·'i!iiJ!::.i·::!:::::::::: .. 

Operation: UDC 

Description: 

Condition codes: 

~ == !'11~;: 'W\t1ll'tl11'~~'1ll!i;;, 
Exceptions: A data access fault may occur if executed in uset:\mR~l~· 

Restric ~:~:=,~j1lll';~lt~~l~lll\~1;!~\1l'IJ;; '%j~,,~,,,) 
Timing)~iiiji[ijlilll!!.·:)j.\l/:" This ~~tffi~l~~):Jakes one cycle. 

fä 1~tr 1 5 1 4 1 3 ';~,,;l1t 1 1 0 9 8 f ii\-'iß 
Format'~::n:.> 1 Opcode <::;::;;:.::·<:: ,,.l:!i[:[i!fi.!i[[\„. 

··::;:::::::;:: ... ':'::::Jwm::rn:t::::: 
:::-:.::;::-:-

\))~~-

Example: 
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1 RegisterA 
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VDC Validate Data Cache Line VDC 

Operation: 
;:,:::;: ::::,%:::. 

VDC @Reg.~n!:i· „:::_.„, .:::::::::::::::::: 
,·":-·-:-::::::.·· 

Description: 

Exceptions: 

"·>:-:.:.:.:· 

Format::>> 
5 4 3 2 1 0 

1 RegisterA 

Example: 
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Wait Wait Wait 

Operation: Wait PuMask 

Description: 

Excep~i~i9~:;·: 

RestriJllns: None. 
··::::::::::::::. 

Timing: 

4 3 2 1 0 

Format: 1 PU Mask 

Example: 
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XOr Exclusive OR XOr 

Operation: XOr RegA "§!!l:iJ.il!!!.::1:~gB 
::;;~;;;~~;\~;~::::::::::::::: .. ::'.:;:·\I/:'.:~:;:;:\\:~:;:;. 

Description: 

Condition codes: 

Exceptions: None. 
····.:::::::· .·.·.:·:::::::;::::::::::·:·.· .. 

.. ·.·.·.·· .. '.'.'.':::· :··:::· .. -:·: . 

Restri cti 9:#!~·;:::::.:::·:j::::f:::l::::i::::l~g~~~::::.:.;j:j?]:),„ 
·'.·'.·:::::::::::)~::·:-:-:··.„„ ... ::\:::::::::::::::::::}::~::::::::::::::::·. ·.;::::::::::::·:·· :;., 

·=-:·:::::::)~:::::.. .. . . . .. . ... . . . . .. . . . . .... ·-:·:-:::. 
·=-:- :;:;:;::·><~;;:::::<·:· .. ·.·.:.:;::::::::::::::::>::::::: . ::::::r:=:=?:};. 

Timing~I!: :::: ,,,,,,,,,,„ This in~thitti~~::::takes one cycle. 
·<:::::::::::::::::::;:: 

·.·.··:.: :::::::::::::::· 

:·:-:.:.:.;.;.:-:· 

1 5 1 4 1 3 +'i. <l:.1 1 0 9 8 3 2 1 0 

Forma fit\. Opcode 1 RegisterA 

Example: 
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