
e1e; BEAT SUPERCPU 
INTERRUPTS 

J landlillg interrupts 011 the SuperCPU is a uniquc dlallcngc. lIoth the 
6.')(8 J fi and SupcrCPU have a number of new r{'gister.~ and lt1od~s II'hich 
must be considered when writ i ng interrupt service roul i ncs. Th ... aim oft his 
article is to provide progr;UlltllCrS wilh a solid foundation upollwhirh 10 

build thcirIMI ISUp('rCPU-aw:m' intcrrupt rouliul'sl hal take ful l :ldl'm lla!)C 

of lhe cnhallc{'\l inst rllclion SCI and extended adJrcssing orthe 65CK 16. 

N e w 65C81 6 Inte rrupt s 

The 65(81 6 includes two nell' interrupts thai may not he familiar \0 the 
( 6-1 / 1:.18 programmer: ABORT and COP. 

AIIOltT i ~ :11mdll'ar{' interrupt inmked by a Ill'galil'l' pulse (or !ere\) on 
111(' A1I0IITII pin of the 65C81 6. AIIORT will inhibit modificat ion of any 
inll'fl1 ;I) reg i~ l er duri ng the current instruction, and upon compll'tioll uf 
the inMruCtioll, will iuitiate ;111 interrupt st'{luence. Till' location of till' 
aborted opeodl' is slured as thl' rl'turn address in stack memory. Ilesides 
RESET, !\BORT ha ~ the highest iuterrupt priority. AIlORT is nOt currcntly 
implemrllted ill the SuperCPU, :lud is reserved for future 1I ~l'. 

COP is a softwar{' ill t~rrllpt initiated by executing the 1;!iOI1l; COP 
ill ~t rll ctil) lI (qpmde $O:.!). The hytc foJlulI' iug the COP OpCOdl' b c:illcd the 
CDI' ~ig! l atllrc _ COP sign:l1ures $oo·$:n· ilia )' he lIser dclil!l"il. Siglla turcs 
$t\0-S7F are n:served by the SuperCPU operating sy~tclII. and ~igllatllrrs 
S80-SFF arc reserved for usc on fmure WDC microprocessors, A COP 
intl'rrup' handll'T can examine the stack to find the lor;nion of the COP 
sign:ltun., :111<1 tlll'll l'xamine lhe signalllTe in order 10 de[('rmille thr 
appropriate COllrW of ;l[lioli. 

I:"~ cepl for having:1 diffl'rrnt \'r('lOr loellioll, COP works t'x:letly likr 
m{K- the other G5C81 G software interrupt. Upo n return from a COP or 
IIRK interrupt the 65C81G rrsumes execlllion at a I>oint tll'O bytes ahead of 
the COP or III{ K opw de (t he processor does Tlote,~ecut I' thr 5i gn;1I ure byte). 
Therefore. a III{K illtrrrupt handler can also find and exam inc the\igu:lture 
byte in order todetcTmitlc what action should be takl'n. A!lIlRI\ signatures 
(SOO-S FF) 1II:!)' hr IIM'r ddini'd, 

Emula tion Mode v s . Native Mode 
There arc importa nt diflcl"i'nces in Ihe way that the 65(8J6 Ilalld!cs 
interrllpts in the Emulation and Nat ive modes_The programmer II1l1st be 
aW;lfl' of the~e (;Irlon when designing new, larger progr:lln~ for the 
SliperCPU II"hich :Ire located in banks above 00. 

III em1llatioll mode, the ]'111( (Program 11~lIk Regisler) is nutom:ltically 
cleared to 00 II"hl'n(' I'er ,111 interrupt occurs. The previou~ contrllt ~ of th l" 
I'IIR is not sal'('(1 011 th" stack. If an emulation modI." progr:lIlI is rU!I1til lg ill 
a bank other than 00 when an interrupt occurs, the Inl instructioll at til l' 
end of the interrupt s{'T\'ice routine will not restore the PilI{ to its fornH'T 
I'alue. Ilerause of thi~, it is impracliwl to implement intcrrupt routines in 
cUlulation modc programs that art: located in banks othrr than UO. 

Fortunately, the 65( H I Ii N:ltll'e 1\ lode docs IlOt h:1\'e this ~hortw11ling. 
Whell an illll'r1"upt occurs in Native Mode, the PilI! is :nllo111atil":dJ), ~al'cd 

on the stack. Whcli an l{TI is executed in Native Mode, the G5( 816 
:1I!\01llat iea l1y pulls I he Pill{ ofrlhe stackso I hat exccution oft hc i ntnrupl ed 
TOutirl(' will !"i.!SIJIIW in t Ilc COfTCft ballk. 
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T he D ecimal Flag 
On 6502/651 0/8500/8502 processors, t he Ded ilia I (D) !lag in the processor 
status rrgis ter (Bit 3) is unknowJl alier reset :llld remains unchanged after 
an interrupt Ul"curs. Onl h(,(;5(81 G, hUII'I' I'er, th~ D JI :lgisl"ie;lred whencI'rr 
a rcsrl or inlcrrupt occllrs. [II practice, I his dincrenre ca uses few problems 
wit h existing software wrillen for the COItu uodure processors. There are 
two reasons: 1) On all processors, the former value of the slatus rrgister 
(including the D flag) is reslored upon execution of an l{TI instruction and, 
2) Commodore progra1lls that lise decimal mode usually include interrupt 
handlers that begin by clearing Ilir decimal flag with the Cl l) instruction. 

In t e rrupt Seque n ce 

The 65C81 G responds 10 :111 interrupt by initiating a se(luellce of lllachinl' 
cr cles Ihat first save Ihe program countrr and status register on thc Slack. 
Next. the address stored at the fOrn'~I)Onding interrupt vcctor is mOl'ed 
into the program counter at Id the processor b-cgins execut ion of the interrupt 
rouline at that address. [II Ihe C:lse of h:lrdll':lTe interrupts (IRQ, NMI, 
AHOln, RESET), the 6!iC816 will wait uillil tlil' currelltl), executing 
i ust ruet iou is ("01 IIplel cd llcliJre hegi 1lllil!g tile i ntl'I"!'II])t response sequcl1((.' , 
l\ulRQ will not invoke tile interrupt sequence if the intnrupt disable flag 
has been setl' ia the SEI instruction, All other interrupts (BRK. COP. Ni\,j!. 
ABORT. RESET) are lion-maskable and will initiate a response regardless 
of the ilitHrupt disable fi:lg. 

65C816 Interru pt Sequence (IRa, NMI, ABORT, RESET) 

Cycle Operation 

1 (internal operation) 
2 (internal operation) 

(3) Push Program Bank Register (Native Mode only) 
4 Push Program Counter (High Byte)' 
5 Push Program Counter (lOW Byte)' 
6 Push Processor Status Register 
7 Felch Interrupl Vector Address (lOW Byte) 
8 Felch Interrupt Vector Address (High Byte) 
1 Fetch first opcode of Interrupt Routine 

• Address of next instruction to be executed upon RTI 

65C816 Interrupt Sequence (BRK, COP) 

Cycle Operation 

1 Fetch BRK or COP opcode 
2 Read BRK/COP Signature 

(3) Push Program Bank Register (Native Mode only) 
4 Push Program Counter (High Byter 
5 Push Program Counter (low Byte)' 
6 Push Processor Status Aegister 
7 Fetch Interrupt Vector Address (lOW Byte) 
8 Fetch Interrupt Vector Address (High Byte) 
1 Felch first opcode of Interrupt Routine 

• Address of BRK/COP Signature + 1 
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V ector Loca tion s 
The 6510/SS00/8502 pr()('es!tOr~ in th(' (6·1/128 h:lI"e three interrupt 
\'e(lOr locations: N~11 at SFFF:\,B: RESI::1' at SFFFC.D: and the shared 
[RQlBRi\ \'e(tor at SFFFE,F, In Emulation mode. the 65C816 uses the~e 
~:une lo(a tion ~. a~wel1 a~ the Ilew AIlOftT I'ector at SHTS,9 and tllE,-COP 
H'ctor at SFFF4,5, Vector location SHF6,7 i\ I'esern'd fur future lise, 

When tIll' 65(8 16 is in Nalil'e mode, a nell' ~el ofl'ector locations b 
emp[oyed, At fi r~ t glance. the nt'w I'eclors may seem to add unnecessa ry 
complexit}', hut in practice pro\'e to be quite helpful because special interrupt 
handlers are needed in the Nati\'e mode to sal'e and reslore the I'ariou~ 
65(816 register~ and register states, The Nati\'c mode also prolides the 
progra I 111111'1' wil II the luxury of a sepa rate III{ i\ I'ector location, This i~ both 
a cOlll'ellience and a uecessity becauS<.' tll(' nltK flag (Bit 4) in the processor 
~talUS register becol11e~ lhe Index Regi\h'r $;.:il'ct bit ill Nati\'(' mode, 
thereby making il impo~5ible for ,I combined IItQlBRi\ interrupt handler 
to ICSt Bit 4 in order to determine whether an ]ltClor IIltK has occurred, 
YOli m,IY note thaI there is no RESET wr\or defined for the Natil'e mode, 
A Native modl' ltESET I'ector is nOllleCeS~a ry vec;lIlse the 65C816 switches 
it.~clfl() Ei liulal i011 Illode \\'llell~I'~ r a ItESET ul'l'urs ; 11 1([ <IS a result always 
fctdlcs IIii' RESET I'ertur frum tlte EIIlUlalioll Illude luraliun of$ I'TFC,IJ, 
This le:II'l.'s th l' Natil'e modl' \'ertor loraliOiI ufSFI;E(,D reserl'ed for fill 111'1' 

implclIll.'lll at iOlI. 

65C81 6 1nterru pl Vector Locations 

Emulalion Mode Native Mode 
Inl rru I V clor L ali n Inlerrll t Vector Localion 
IRO/BRK $FFFE,F IRQ $FFEE,F 
RESET SFFFC,D (reserved) SFFEC,D 
NMI SFFFA,B NMI SFFEA,B 
ABORT SFFFa,g ABORT SFFEa,g 
(reserved) SFFF6,7 BRK SFFE6,7 
COP SFFF4,5 COP SFFE4 ,S 

Vector Access on tho SuperCPU 
Implementing the additional 65(8 16 internlpt I'ector locations was a 
challeng{' during the design of the SuperCPlJ, Upon examination, )'ou will 
find that all lite Natil'e mode I'wors (IOC:llioIl5 SFFE<I-SFFEF) and the 
ElIIlIlalinlllllnde COl' :md AIIOHT vel'tors:m lot'aled within the I\cru:iI 
J nil II ) Tahle! ;\ Iii rst gl:tl l('(' t Ili ~ Sl't.' llI ~ 10 prer!ude t he II ~e nrNat in' illll'rrllpl~, 
AIIOIr!' or COP whill' the K('fIl:IIIWM is ill ('f)1I1eX1. I.u('kily, the 65C816's 
designers may h:ll'l.' forseen su(h :1 rir('ultl~ lance nnd h:l\'e provided Ihe 
VPB sigl1<l1 whi(h, whl.'u :Isserted, indicales when a I'ector fetch is taking 
pl:l(l.', TheSupcr(PU PI.D de(odes VPB and (':m remapmemorysoth~t the 
\'e(tors are fetched from a tabll' in :mother location, 

Although Ihe problem of :lcce~~ing the addil ional \'C<lors was ~Oh'l'd , 

lhere wen' ~lill Mmll' isslles regarding compatibility with Ihe (64/ 12K 
operating ~}'~Ii'1I1 Ihat h;ld 10 1)(' addre~\ed. In order to gu~ranlee 100% 
rompatibi!ilY lI'ith exisling Commodore programs, lhe existing [ltQ!lIItK 
and NM I I'ectors and interrupl routin('s had to VI' duplicated ex~ct[y, This 
was no problem becausl' the 65(8 16 in Emubt ion mode will execute the 
C'xisling Kernal intl'rrupl routin\.'~ prolK'rly_ 

Wilh Ihecol1lp~ ti bilit }' i~sui' soh'ed 11'1' mUl'l'don to IhC' next problem­
holl' to pro\'idt' el1hancOO inlermpt se rl'ice~ il1lhl.' Kemal for the 65C8 16 
Natil'e modI.' and for ~i t ual ions II herr all Em ubt ion mode interrupt occurs 
when Ihe SuperCPU hardware registers hal'e I>t'en en~bled_ To soll'e theS(' 
problems a second I'eclor table was added Ihat is arcessed when one or 
more of the folloll'ing rondition~ i ~ true; 

I) The 65(8 16 i~ in N:lt i\'e IIIode 
2) The SuperCPU h~rdll':t re regh.er~ are enahled (SDOn2 nit 7 = I) 
3) Thl.' Sy~tem I !l Ull flag is true ($])01\2 lIil 6 = I) 
4)Thl.' DOS Extt'n~ion luode is {'nabled (SDOBC Bit 7 = 1) 
5) Tin' KA!lILink h:lI'(lw;lre rl'gi~ler\ afe en;lbled (SDOBC Bit 6 = I) 

TIll.' ('nh:mci'd l'erlr t:lbll' din'('I\ ill l errupl~ tku occur under thl' ahOI'(' 
circum\lance~ to a IIt'il' ~~ t of r(lllline\ in the SuperCPU Kernal, 

Noll': I\'ht'll fhe Kl'fl/{d ROI\/ is !II'ifrhed 0111, Ihr l'ff/ors IIrt' " ((fneil/rll/llthe 

IVII\/ '/IIlIla'lht Kml(ll R(),\', tiJrllllhrC6.J.lhr progmmllla ill/his ((ue lilliS/ 

lI,m'lIlt IllS 1/11'11 1'l'Clor IlIblr 1IIIIIIIIU"I1I11 Jrn'i(r rOlllillfS, 

N ative Mode Inte rrupt Servicing 
In ordt'r 10 provide comp:lt ihilil y wil h txi \1 iug Commodore progra illS, t he 
$uperCPU Kernal b hy necessity an8-bit ol>erating system, This includes 
Ihe Kernal inlerrupl servin' roulines Ihal scan the keyboard and (ontrol 
RS-2:i2 conllmmicali()I1~, \Vilh Il t\\' SII)lerCPU programs, a problem arises 
II'h~!I lh~ Kl'rIIallllll~1 sel'\'ire all illtl' lTlIpl Ihal is ge lleraled while lhe 
(j50! I Ij is ill Nalil'l' 11I()I1~ , To soh'l' Iheprohll-m, Ihe Natil'e mode inlerrupl 
scn'ice rOlllinc~ illlhe SII]JerCl'l) KHual first sa\'\' 11ll' 16-bil regi~ll'rl'alu('s 
on Ihe stack along with :1 n'-l'lIlry address and then switch Ih C' fi5C8 1fi 10 
Emulnlion mode, (ontrol i~ then p~ s'i('(II O lhe enhanced Emulation mode 
iUll'rrupt routines which perform t he inlermpt processing_ \ \'hen interntpt 
processing has fini~hrd. t he re-e lll 1')' rout i ne ~\\'it ches t he processor back 10 
Nalil'e mode ami rr\ l o rl'~ Iht, l6-hil rl.'~i\ler~, 

Iland ti ng }:al h'e illlt'rrupl \ in t hh 111 :1 11 ner make~ i t e:ls), forprogr:n nl1ler~ 
to \\'ri te IIC'\\' ~of1\\':trl' fur the SllperC ]l ll l h~t 1ake~ a<ll'anl3ge of the l 6-hit 
regi~ler~ alld ot her adl'anced fealurl'~ of the 65(816, Unless the Kernal 
RQ,\I i~ sll'ilched out, programmer~ do not need to include an~' interrupt 
handlers 10 pro\'ide ~pedal '\l'TI'ice 10 inlerl'\lpt~ that occur while the 
65(8 16 i~ in Native mudI.', In addition, b{'('aIM' the KeTilal take~ care oflhe 
~"ilching from 1\alil'e 10 Fmul:i lion lI1 U1.k , e,~ isting (U~ IOru interrupt 
handl('r~ do not ha\'(' 10 be fC'-,,'ritten and can be u~ed as-is br linking into 
Ihe ~tandard Kernal redireclion \'('('Ior\ al SO] 14-S0319. 

Enhance d Emulation Mode Interrupt Servicing 

Even in Emublion 1II0de. 1 Ill' SuperCPl r u~e,~ ~pecial registers tlwI chang~ 
the memory rn~p, IIrl':lII\l' Ofllli,\ , ,Iddilional inlerrupt r(Juti!w~ had III he 
illdudrd in thl' I\('mal 10 haud]e inli'rrUpl\ thaI OCl'ur whcn lhe memory 
map i ~ lIot ill it s dl'f;uill contigur:lIion , Tht: enhanced Emulatioll mode 
interrupl roulines lir~t s:I\'e the ~1:IIu\ofthe I iardware Register Enable lIit, 
the System 1,\11 [z bit. the DOS EXleusion Mode bit, and the RAMUnk 
Ilardwarr Enable bil on the sla('k_ These hil ~ arc Ihen set to their default 
I'atue~(therev)' re~loring Ihe dlfault memory 11I:lp) and a n.--enlry addr("iS 
i~ pu~h('d un Ihl' ~Iafk , (\lulHlI i\ Ih('11 pa\\rd 10 the ~t:l ll(brd Commodore 
Kcrnal illl~rrupt rt)lItinr~, Aft('rlheint('rrupl routilles ha\'e fillbhed, there­
l'llt ry 1'0111 illl' pulb 1 hi' f\lufigu r,il iOIl bil S orr, he ~13Ck, re~lIIres I he memory 
map .1Il t! then returns to the inl errupted program, 

Because lhe slJndJrd Kernal iUlcrrupt routines afe utilized, progrnms 
can still redirecl Ihe Emulaliun mode interrupl rmuines by using the 
slalillard redirectioll Hctm, at sm 14-S0319. 

Th e Enhance d Interrupt Re dIre ction Jump Table 
In order 10 prol'id(' progr:umUef\ II ith complete control ol'er bolh Natil'e 
mode and enhanced Emulatiun mode inlerrupt ser'l'icing, the SuperCPU 
Kernal includes the Interrupt Redirection Jump Tab[e_ If a programmer 
d(}c~ not \\'i~h to [1.'1 thr Kernal t,ike carl' ufi lltcrrupt proc('ssing,lhejump 
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t;lule addresses can be ch~nged so th~t interrupt servicing is redirected to 
custom interrupt h~I \{lI e rs. For I'xample, by changing the jump table a 
Nativl' mod I.' program can bypass the Kl.'rnal routinl's that switch thl' 
procl'ssor into l'muiation mode during interrupts: thus allo\\ing thl' usl'of 
custom Nati vl.' rode interrupt hand ll' r~ . 

Each jump tabh' lor:ll ion ronl a in ~ a J,\ II. instruction and :a 3·bYll' long 
addrl'sl>operand, TiLl' j ,\ \1. i~ the fi rst instruction executl.'d during a Natin' 
modt' or t'nhancrd Emulat ion mode int errupt , thus giving the programmer 
the ability to rl'directlhe elll ire illl l.'rrupt processing routine. 

Because thl' SuperCI'U incorporates a dual-layer Kernal, th l.' redi rection 
address mu~ t be ch~nged in tll'o locations. noth locations are gil'en in the 
table below. For t'xample. to redi rect the Native mode IRQ interrupt 
(loeatl·1I at $01 FCAC in the jump table) a programmer would take tl1l' 
following st t'ps: 

I) \Vrite the loll' byte uf lhe nell' address to $OlFCAD & $017CAD 
2) \Vr il e thl' high h)'tr of't hr new addTt:ss to 10(dtiolls $OlFCA E & S017CAE 
] ) Wrile Ihe hank# ()ft he ncw address to locations SOl FCAF & SO I7Ci\F 

NOli': I¥r did I/(l lu'ri/I' III IlIra /iollS SOlFCAC &- S017CAC /}f((l/Isr Ih r 1M I. 
ollrmlr is ,l'l llm l illl/lrsl' III(mioJlj, 

Enhanced Interrupt Redirection Jump Table 

Localion 1 Location 2 Vector Default 

SOl FC80 S017C80 JML EMUl. COP XRTI 
SOl FC84 S0 17C84 JML (reserved) XRTI 
SOl FC88 S017C88 JML EMUl. ABORT XATI 
SOl FC8C S0 17C8C JML EMUl. NMI ENMI 
SO l FC90 S0 17C90 JML EMUl. RESET CPUAES 
SOl FC94 S017C94 JML EMUl. IRQ/BRK EIRQ 

SO l FC98 $017C98 JML NATIVE COP XATI 
SO l FC9C S017C9C JML NATIVE BAK NBAK 
SOl FCAO S017CAO JML NATIVE ABORT XATI 
$OlFCA4 $017CA4 JML NATIVE NMI NNMI 
$01 FCA8 $01 7CA8 JML (reserved) CPUAES 
$01 FCAC $017CAC JML NATIVE IAQ NIRQ 

SuperCPU Native Mode Interrupt Handler 
Listed beloll' is tlw current SuperCPU 64 Natil'emode int errupt handler, [Is 
function is ((J sal'l' the II) ·bit registl' r values, perfor m the nel'essary steps 
required to switch Ihe processor into Emulation mode. and then jump to 

the Emubtioll mode interrupt handll'r. Oneoft he lIIore complex elemcnts 
is the sequcnce re<luirL'(lto sa\'r and swilch the rurrent Ndtil'e mode stark 
whieh may reside anywherr within the full 64K range of Bank 00. 
Programmt'rs wishing 10 include an interrupt handler thdt performs a 
switch fro m Natil'e to Emulation mode ma}' usl' the following routine as a 
guide. 

; ICOP & ABORT ROUTINE} -------------------------

XRTI RTI ; DON ' T DC ANYT~ING 

; jN,\TIVE MO:JE NMI ROUTINE) - .------------------

NNMI REP \00110000 ; ALL REGISTERS 1 6-BIT 

PHY 
LDY ~$OOM 

llNE ON ! 

; SAVE . Y (1 6 BITS ) 

; $A4 I S PSEUDO NMI STATUS 

; AFTER SI'iITCH TO EI1UL . MODE 

; BRANCH AL\."AYS 

; (NATIVE MODE aRK ROUTINE) ---------------- -

NaRK REP \00110000 ; AL ~ R~G : STE ~S 16-BIT 

PHY ; SAV~ . Y (16 BITS) 

LDY "$0034 ; $34 PSEUDO 3~it STATUS 

BNE G:-Il ; BRluo,;CH AL .... 'AYS 

; !NATIVE V.ODE IRO ROU':'INE) -----------------~--. 

NIRO REP \00110000 ; ALL REGIS':'ERS 16-BIT 

PHY ; SAVE . Y (16 BITSI 

LOY ~S002<1 ; $24 PSEUDO IRO STATUS 

GNI PHX ; SAVE . X (16 BITSI 

PIIA ; SAVE .A 116 BITS) 

'I'SX ; GET STACK PTR (16 B.lTS) 

'I'XA ; TO . A REG . 

AND ~ $FFOO ; f.i.ASK OF F LOt'iER BYTE 

CM!' ~$OlOO ; NIlS S T,\C K WITHIN PAGE 1? 
BEO ; YES - I .. EAVE STACK ALONE 

LDA ~SOIFll ; NO - :'OAD NEI'j ST,\CK VAI.Ur: 

TCS ; TRANS?ER TO STACK POIN'rER 

PHX ; SAVE OLD STACK PTR VALUE 

SEC ; l'-~KE THE SWITCH 

XCE ; TO El·,UL;':rION I·:ODE 

; !ALL REG:STERS NO;'I 8 BITS) 

PEA NR1'I IN ; PUSH RE-ENTRY ADDRESS 

TYA ;GET/TEST PSEUDO-STi\'!'US 

PIIA ; PUSH STATUS VALUE 

BPL EIRO ; BRANCE I F IRO aRK 

; :"1-H FALLS l'HRU 70 ' ENMI ' 

SuperCPU Emulation Mode Interrupt Handle r 
TheSuperCPU I)>! enhanCl'd Ernubtioll mode imuru]ll h;l1ldler performs 
a number offulI[ liuns lIul presenl in the standard Commodure Kernal 
illl t'r ru]lt roulines. These fU nt'l ions are necess~ ry 10 sal'e :lnd restore 
~ dditional 65C816 regislers and the current Super(PU hardware Slale. 
Tht' additional regislers sal'l'd are the .B register, the Direct Itl"gislt'f :md 
the Dat;1 Balik Hegistcr. Tht' Direct Hegister dlld Data n:mk register ,1n~ t h~n 

both rle:ll'ed tu () , 

The SuprrCPU a lid itA M Lin k ha rd ware states ;Ire savrd ;IS well , a nd I hen 
cleared to their default va!tll'S (SuperCPU hardware OUI , DOS bten~ion 

mode off, S),slel11 Speed = Turbo, and RAMLillk hardwa re out). The 
handler thrn pushes the re-entry address ('RTIIN') on the Slack so that thl" 
handler can regain control upon RTI and reslore Ihe SuperCPU and 
RA:-' IUnk hardware stales 3nd addilion~1 65(8 16 registers, 

; (ENULATION XODE NMI ROUTINE)------------

ENNI SEC 

BCS IENTR 

; fLAG ?OR LA':'ER 

; BRANCH ALI1A YS 

; jEI~U],ATION NODE IRQ/aRK ROUTINE) 

EIRQ CLC 

lEN1'R PH,\ 

LOA ~$OO 

XBA 
PHA 

; FLAG FOR LATER 

; SAVE . 1, 

; USE LATER TO CLR DIREC'I' 

; EXCHAKGE . B & . M 
; SAVE . 8 
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LOA ~$OO 

PHD 

TCD 

PHB 

PHl, 

PLB 

; READY TO CLEI,R DIRECT REG . 

; SAVE DIRECT REGISTER 

; DIRECT REGISTER =$0000 

; SAVE DATA BANK REGJSTER 

; PUS)( SOO ON STACK 

; I)A1'A BANK REGISTER "'SOO 

; H/W REG £. SYS SPEED STATUS 

PLA 

'I'Cs 

PLA 

PLX 

PLY 

BTl 

; GET OLD STACK LOCATION 

; AND RESTORE IT 

; RESTORE . A 

; RESTORE . X 

;RE5TORE . Y 

LOA SOOB2 

STA so073 

PHA 

; SET SYS SPEED TO 'I"JR80 Sample Native-Mode-Only Inte rrupt Handle r 

LOI'. sooec 
PHA 

A..!\IO ~'01000000 

SEO 
BCC 

ST;'. SOF20 

STA SDF7F 

STA SOOeF 

PEA RTIIN 

LOA (lO,S) 

PHA 

STA SD07F 

LD.!; (lO,S) 

BCS 

JMP SFF48 

JMP (SO]18) 

; SAVE H/\-,1 & 5YS SPO s'rATUS 

; GET DOS EXT . & RL STATUS 

; SAVE IT 

:TEST FOR RA!1LINK H/W IN 

; BRANCH NO 

; BRA."lCH IF IRQ/BRK 

; IF Nm, RL h'RT PROTECT OFF 

; 5IH1'CH OUT RL H/l'! REG . 

: CPU DOS EXT . NODE OFF 

: SETUP RE-ENTRY ;,ODRESS 

; STATUS REGISTER FRO~ STACK 

; PUSH IT 

; CPU HARD\~ARE OUT 

; _A REGIS~ER FROM STACK 

; 3R:'J'lCH IF NHI 

; IRQ/BRK ~O STOCK ROUTINE 

: Nt~l 

Supe rCPU Emulation Mode Re-e ntry Routine 
The Emulat iOlll node rt'-en t ry rOllt illt' rt's tores t he SuperCI'U and RAM Link 
hardware states and additional 65C816 registers. Control is passed to [his 
routine when the stock interrupt routine executes an RTI. Re-entr)' was 
enabled by the interrupt handler above which pushed the re-entry address 
(PEA RTIIN) and the status register I'ahle Oil die stack. 

RTIIN STP.. $D07E ; CPU flAHDWARE IN 
PLA ; GET DOS EXT . & RL STATUS 

ST.<:'. S:JOBC ; RESTORE DOS/RL STi,TUS 

ANO *$4 0 ; TEST FOR RAMLINK E:-IABLEO 

BEQ ; NO - SKIP 

STA $:)F7E : YES - RE-ENi\I1LE RA!1LINK 

PLA ; CET CPU REG . & SYS SPD 

STA $:)0112 ; RESTORE CPU REG , & SYS SPD 
PLB ; RESTORE DATA BANK REGISTER 

PLD ; RESTORE DIRECT REcrSTER 

PLi" ; GET . 8 FROM STACK 

XBA ; RESTORE . 8 

PLA ; HE5TOHE .A 
W['l 

SuperCPU Native Mode Re-e ntry Routine 
The Nali\'e mode re-entry routine re-enabll's Native mode. thell rt'stort's 
the slack pointer and l(i-bit register \'01 hIt'S. COnt rol is passed tot his roUi i nl' 
when the Em1llation mode rc·e11\f)' rOtl1 ine eHcutcs its HTJ. [{e-cntry was 
cnabled by I he N al iw ill te rrupt hand ler which pushed I he n'-clll ry add ress 
(PEA NltTII N) and the statlls rcgiqer value all the stack. 

NRTIIN CLC ; SlnTCr: TO 

XC:;': ; NATIVE lWOE 

RE P %00110000 ; ALL REGISTERS 16-8IT 
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Thc interrupt handler below is prol'ided for programmers who wish to 
install their own Natiw-mode-onJyinteTrupt routint'_ :\1165(816 registers 
arc saved along wilh the current SuperCPU and RAI'o.·!Link hardware states. 
This routine contains element s found ill both the SuperCPU Native and 
Emulation mode int errupt handlers. but is much rllorecffirient befause the 
swit ch 10 Emubtion mode is not performed. 

The routine is insta lied by changing t he appropriate entry in the Interrupt 
RedirectionJump Table. Note: This routine changes the DIrect Register to 
$0000 and the Data Balik Registefto $OO. HOlI'el·er. the programmer is free 
to substitut e other values ~ s required by the custom interrupt routine. 

; (SANPLE Ni,TIVE-tWDE-ONLY INTERRUPT ROUTINE) -----

IENTER REP \00110000 ; ALL REGISTERS 16 - 3IT 
P:.I-•• h ; SA'IE ,n., . B 

PEZ : SAVE . X 
p:;v ; SAVE .Y 
PliO ; SAVE DIRECT REG . 
LO,., #$0000 : ALL 16 BITS . 0 
'fCD : 01 RECT REGISTER . SOOOO 
SEP \00100000 ; ACCUMULATOR 8-311' 

PHB ; SAVE DATA BANK REGISTER 
PHA ; PUSH SOD ON STACK 
PLB ; OATA BANK REGISTER =$00 
LOA $0082 ; H/I'j REG & SYS SPEED STATUS 
STA S0073 ; 5£1' SYS SPEED TO TURBO 
PHA ; St\VE HI''''' & SYS SPO STATUS 
LOA SOOBC ; GET DOS EXT . & RL STATUS 
PHA ; SAVE IT 
AND #%01000000 ; TE 5T FOR RAML INK H/,-) I N 

BEO ; BRANCH NO 
S'I'A $OF20 ; RL WRT PROT ECT OFF 
S'I'A $DF7F ; SI-H 'I'CH OUT RL H/W REG . 
S'I' A $DOBF ; CI'U DOS EXT . HOOE OFF 
STA $007 1' ; CPU HARD'.\'ARE OUT 

(CUSTOI1 I NTERRUPT SERVICE ROUTI NE HERE) 

IEXIT 5EI' %00100000 : ll.CCmlULATOR 8-BIT 

51'i'1 $007£ : CPU HARDl-fARE IN 
PLA ; GET DOS EXT . , P.L STATUS 
s'rA $DOBC : RESTORE DOS/RL STATUS 
AND #$ 4 0 ; 'rEs'r FOR RAMLINK ENABLED 
BEO ; NO - SKI? 
STA $DnE ; YES - RE - ENABLE RAMLINK 

PLA : GET CPU REG _ & SYS SPO 
STI\ SOOB2 ; RESTORE CPU REG _ & SYS SPD 
PLU ; RESTORE OAT,\ BANK REGISTER 
REP %00110000 ; ALL REGISTERS 16-BIT 

PLO : RESTORE DIRECT P.EGISTER 
PLY ; RESTORE . Y 
PLX ; RESTORE .x 
PLP. : RESTORE -;\ 
RTi I~ 

COMMODORE WORL-O 




