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8048/8049 .
INSTRUCTION SET SUMMARY E
[ ‘: :
Mnemone Description Bytes Cycla Mnemanic Doescription Bytes Cycles
ADD A A Aad reqister to A o 1 § CALL Jump 10 subrouting 2 2 ' ;
A ADD A, PR Add data memory 1o A 1 1 2 RET Return 1 2 i I
:,‘ ADD A, =data Add immediate to A 2 2 § RETR Return and restore statue 1 2 | .E
! ADDC A R Add regisier with carry 1 1 w ‘ H
ADDC A, ®R Add data memary with carry 1 1 .
1 ADDC A, ~data Add immedate with carry 2 2 CLR C Clear Carry 1 1 ;
4 ANL AR And reqister 10 A 1 1 CPLC Complement Carry 1 i ‘
ANL A &R And data memary to A 1 1 ,ﬁ' CLA Fo Cloar Flag 0 1 ' 4
' ANL A, =cata And immediate 1o A 2 2 W CPL FO Complement Flag 0 1 1 :
4 ORLA R Gr regisrer 10 A 1 1 CLR F1 Clear Flag 1 1 1 §
E ORL A GR Or data memory 1g A 1 1 CPL F1 Complamaent Fisg 1 1 1 ;
1 'é CRL A, =cata  Qr immediate 1o A 2 2 .
XRL A R Euclusive Or register to A 1 1
g XRL A GR Exclusive or d:?a memary to A 1 1 MOV AR i 1 !
< xRL A, =data Exclusive or immadiate to A 2 2 MLV 0N isseate gy ; 2 B
1 INC A e, 1 1 MOV A, sdata Move immediate to & 2 2 H :
s DEC A DGR 1 1 MOV R, A Move A to reqister 1 1 l ]
4 CLAA Ciéar A 1 1 MOV @R, A Move A 1o data memory 1 1
1 CPL A Camplementi 1 1 MOV H, #data Move immediate 1o register 2 2 . 1
3 DA A Decimal Adiust A 1 ' E MOV @GR, sdata Move immediate 1o data memory 2 2 ' :
r |
S Soapniities ol A 1 5 £ MOV A, PSW  Move PSW to A 1 1 ni 8
AL A Rotate A left 1 1 2 WGWTEW, B, Bee Al ! * | i
ALC A R Tata:A el UNEURI eaFry " 1 o XCHAR Exchange A and register 1 1 1 o
1 R A Hithe & gk 1 ' XCHA, @R Exchange A and data memory 1 1 i .
ARC A RAotate A right through carry 1 ] AN AAE.  DachioatrRbie sl Aandramy 1 ! ' i 1
MOVX A, R Move external data memory to A 1 2 RE b
MOVX @R, A Move A to external data memory 1 2 e "
INA P Input port to A 1 2 MOVP A, @48  Move to A from current page 1 2 0 Ed
ouTLP, A Ouipul A 16 Sore 1 2 MOVP3 A, @A Move to A from Pags 3 1 2 : i
g ANL P, =data And immediate 1o port 2 2 .
. _;i IONRSL:-B“L‘J’;“ ﬁ"pL':";:ds'al': e 12 "; MOV A, T Read Timer/Counter 1 1 8
B poTriaEs G S EE ) 2 .E MOV T, A Load Timer/Counter 1 1 ; :
1 i ANL BUS. =data  And immediate to BUS 2 2 5 SYRET Stat Tiner b )
[ £ ORL BUS,=data Or immediate to BUS z 2- Y STHTCNT, Stait CPunrar ) 3 i <
MOVD A, P bhput Expanden part oA 1 2 ! STOP TCNT Stop Timer /Counter 1 1 :
= ENTCNTI Enable Timer/Counter Interrupt 1 1 4
MOVD P, A Output A 1o Expander port 1 2 o= TCNTI Diioble TimariCoLRter Intecruse 4 1 i
ANLDP A And A to Expander port ] 2 g L || v
z ORLD P, A Or A 1o Expander pori 1. 2 o H
E ENI Enablz external interrupt 1 1 ¥ E
4 : INC R inerement ragister 1 1 & DIS| Disable external interrupt 1 1 f
E nc @A Increment data memory 1 k| e SELRBO Select register bank 0 1 1 g
3 DECR Decrement register ] 1 E SELRBI Select register bank 1 1 1 i i
@ 3 seLmeo Select memory bank 0 1 1 3
SEL MB1 Select memory bank 1 1 1 F e
NP adar NSRRGSR 2 2 ENTO CLK Enabla Clock output on TO 1 1 e
VPP RA Jump indiect 1 2 f &
DINZ A, addr Decrement register and skip 2 ) i i
JC addr Jump g Carry = 1 2 2 NQF No:Gparstion . ! l .
JNC addr Jump on Carry = 0 2 2 —— !
i J Z aadr Jump on A Zero 2 2
’ JNZ addr Jump an A not Zero 2 2 ! {
£ JT0 addr JumpanTO =1 2 2 s
- JNTO addr JumponTO =0 2 2
a JT 1 acdr Jumpon T1 =1 2 - 4 ,
JNT Y ador JumponT1=Q 2 2 . 4
JFO adar Jump on FO = 1 o) 2 i =
JF 1 adar Jump an F1 =1 2 % bk
JTF addr Jump on timer flag 2 2 ' :
JHI adar Jump on INT = 0 2 2 " »
JBb addr Jump on Accumutstor Bit F 2 f !
5, .
H
Mnemonics copyright intel Corporetion 1876. ol
1 H
A
- : e e i e g g e bR
]

[, g



8048 Instruction map

second hexadecimal digit of OP-code

Ol112|3]4(|5]|61]7]8 AjiB D
0 |nop 001 400 [ e [ en oecA| 8> 7 ////:? // ov/// F%/
BSA A # 0 : ABUSE ) ////z / // Ll

1 | mcerr |mo (A0 cALL [Dis | JE Inca INC Rr

2 | xcHagre MOV | s, LEN 1 INTO |y XCH Rr,

3 |xcoaer| B caw |25, (10 |epta Z; //Z//Z; //////a/ﬁ;j’y//

4 |orLagrr [N | ORL M, o g;ﬁj e N ORL A.Rrg

5 |anaere |2 o cALL it rg;_ DAA ANL ARt o
é 6 |ACDAERS -“;_OAV IMP, ?Eﬂ? RICA ADDA,Rr
g 7 {Dtﬁ/f/‘g/ 83 calL [2TO] 1 ara ADDC A,Rr
N PR, 5
518 LZZ2AN M v o L Smal e = //f//g,;/; iy
3| 9 [Movrerca|me f&;@ caLL | SEU 1 1 foire | Ancep. # //////// //%
El A |movesca {’;%/ J% gLR CFLC Npp—— &O_Vér'%”_

B |Movér: & | 85 ,{;*A;mu gk |l MOV Rr, #4 5

C JMPB Fsagld chzc,jr AMIQE\:N BECRrq 7

D |xriaerr |86 ﬁ‘% caLL e A XRL A_Rr07

c ;Ei;;i jMP7 a%lé ig‘c?r e R R R DJNZ Rr Qddr """""""

F |vova@r: | 87 car |SEL | € Trica MOVA.Rr g_7

#£ . dcta(8bits) @ . addressed by

1byte / 1cycle % Ibfe/2cycles || 2bytes/2cycles undefined
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Sets program counter to zero.

Sets stack pointer to zero.

. Selects register bank 0.

. Selects memory bank 0. s

. Sets BUS to high impedance state. ;
except when EA = 5V) '

. Sets Ports 1 and 2 to input mode.

- Disables interrupts (timer and external)

. Stops timer. =

. Clears timer flag. ’
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- majn'faa'a Q mwthzo 60 counter s
- move deta facbjs from Edermal & Gmp&’ts RAM

~ mainkain- sound as fe.cessary

The user mw},wijkto add ettra funckons  such as
J'ta/hg}j The (TV“(:'N:) counter for an inIerupT)Mng [ha

N)_x't rame Scan.

In some lickions fhe user m prcess The enlire
L/@/ﬁc«/( l{an/c?gp setviung i fhe jmu:;%?o”la)mfm.

The demative ar itreded 1 e summaries X fha end
o‘F ﬂu‘s‘ S'eJTD"L



Sownd Table Serviea Rukine &

For memdd purposes Jhe exewdive mding wil sulffe
wzking wilh t‘;intw -?;KEud]\K"GlQ)tiMd sownd {'HJ)!JZSGT q&er—)
d[{-in,e oS,  The exewdhive examins The f sound
effeds ot vertical Llei'ﬂ time. The re ton be

- no Soumdh n fregress

~ sound Lo be continued wilhout alferation. ' a5
fhe counlor has not expired !'

— ey tr The sundtoble & by, (saded

- Sownd samidng tob-z-s"top'zeo,'

The mutine for d-n-inj This is INTs ND 'f'cr ‘exec~ JJLQ\MA sound
tables  and BXFETY For  wser-dobned sound tables. fu Tha
laﬁ?ercase Mtauﬂzf must  (rael e sond table entries

frv he exrwtive ( te chich fley o fracassible rfc-flg]

piss o faJ.L‘aj — see lhe cijﬁsc.nﬁm of  EXSETY for o(.ﬂiw'ls.

"W N user difires bis §um Frmad & seund "f.aau.as, but
smnuz sama pfiatu'pla as le [reculire 5ow'10‘

- confrol fpr a qiven duwrdtion  weasured im  vertic HMLNJ

C%mh) Nen WTSND/t‘fKTS'NP an ke €placed L_‘, a user
I’UMX'NE- 1t he uslr wrks with Smdl inke mapty Nen

Do mdise  INTSVC vt ke replawc{ as weuﬂ%



General Protess.«‘gg . Preparalion of  Mows Sueen L“i” sl /27

Gerarad Processing is that which dyer ot involye Ijo
of access to fh, qu)}h‘g‘ RAM . 'G ?i ta”gm m{o}v«-
WUﬁIYlJ o\a.t S LO*O’T'JEMiEJ ‘Jg\‘ MoVvii ola‘ecfr- M‘A:hj awt
W now obect gt ar, Jhich Q’rlsﬁ?r( o‘:jwi"l must
{ yipe 3
al.t‘: al ovr chcma}_ in s)\a.(& elt . Thi's ’cmo( o'F I)mtﬂﬁmj
SWTLQ e o main progrom el (as o fasea( & »
interrupt !le), Moeover, Tha preessing shodd be Grmploted
by e nxt Vertical blu‘u}g iterugl. [ nacessary, anange
‘ﬁv&t@_re&tasfed?ﬁ\ad.w{k wilhon  differeat seses of
scans so lhal cach one aped  has enouph g B
Cmmp'{oie . €3, Oty odd fruma scam G(Qui um« Plauf—r]
ank N AR eartn S Can wilh P\mgzr /8

& ossibla to  prass [nlefeno(aa{y i{ VQA'lcal Ha.alm
iqfuvszi. G{:{‘Z\M‘SP Cdﬁ bear M trthrwomy o mind =
- ¢ use Tlaq FJ. ;
-— -tu.m IW j’ﬁq Wﬁ‘ Is IMPUM wtH be
iniemﬁpf?" willh hwtf—_cow;lde ‘W‘MS (such as

aH: Covmphs oloj“ﬂ ackey
Thas Mv\rj & mfﬁ:;e is not rgcommo%l&o‘.

_Ti:p_ Wug/ to regain Ln*fa‘ aﬁﬂ( I/E'/ﬁ(-z/('}/dﬂi/):llq SQJV:'U'IH
Kb Wtk in a Lrv@,caauiaj NXTINT -aEfie ™ whn
pmmfvr he umrenk fama Is compleke . This stuctus
(s ¢ M N summanes in Jnis section. The time
be,twrm 3 ’nfnj (.mdt«f NXTINT to Ere—caUs‘aj ,‘f‘
wt‘n\ ?QMNT kuSSMj um([df SWA M’t;&}(wza’ «boui'

1S mili Semcl.f,




A’ dpool tfmﬂ t tﬁdd rM. hy;)adrﬂf md d?ourﬁCb s
ak n\ain‘/ a)rbsruwn leweh J'uﬁ ofter Uer'l"'ltuj “/MJ(H\
servidng e affer eming ok of Ne NXTINT mikting.

A This tine e dliglay may be active so 1t is uschl
nake constiudivewse of © fhe Hime in This , Q{Jo, Tha_
Sqlly cone wd m e precsin ek s, (colslaons

. Nd&e we o rubras KEYRR), KesolV, CALHD for
)a;/bouv( and ]mgrf‘ff:k 1/o.




Jde Ronkine 67

The stondaed 1dle rmidne s NXTINT  Tis rowkina sheuld

be c.a)lad,w’n De vidis i The enabled s‘tui'Z, when
rvcesiing M aurrent frama yede is complate.
a-vainl is r-J-\kn\.ui a.ﬁ'?—r verticeh Hﬂmkﬂ\j - Serviing.




- Summany oF Pmem Strndure
Usng Executive Kowhines Fir  Gaphic RAM Dala
7;30)@1‘, Sound Sem‘cin_j ele.

— etvuqkes —— ; (Source cqﬂzr)

koo JMP  START (REse 7) RE-IMIT +"G AME screeT
bol JMP  INTSVC (EXT, WTERKHFT) GO SERVICE  EXT. INT.
4oy S (l'mer net umo() - "

406 gmp  VRTETY  (INTsve) @o SERVICE VERT BLANK.
b8 UMl GSTART  (START) Go LAUNCH GAME

4op JMP  INTSND (VKTGTY) Go SERVICE SouNd

GSTART FRu 3

GAMELP CALL NXTINT idle loop
CALL  DISABL i sable di‘ry'c_aﬁ
m (;) Graphis RAM furlhar while e itical Haah'nj 'quS)
CALL  ENABLE enable display
Read Joysticks uul/or k&gLoarJ)

o Calow{nt'O'Y\S)

CALL ouTPaT seb up mw Graghic RAMdeda
CALL SNDSET set up mw sou

JMP QGAMELP don't Sfmf more than 1Smsec

ge,ttiﬂj iulr{ '

e



Swmmag of Prajmn Struture 7/
using  wser voubines for Grphics RAM bDatm
Tmnswce—r) Suun.i ser\mfl\j elx.

poac e(vulak“ -

boo  JMP GREsSET
Yol TmP  EXTINT

Yoy  IMP  TINTsV

GRESET ERQu § GAME RESET ROWTINE
(Zutidlize Game) -

GAMELP CAL NXTINT
Read KW a'nd/trr‘ jcystic,ks,
Do Caleuhakions o Prepare. Graphics Dater .
TMP GAMELP

ExXTINT EQW $
- Saws Registers . CALL DASABL
Delermine Tha ca,use{s] DF n\e :’Jenupt This can
De sound or verticdd Blanhng. Call Thr reloyanl
routim.(s) , SOUINT /) VBLINT,
Restore reqisters, CALL ENABLE and relarn.

VELINT EQp ¢
Read  contrl and stalus La{&s
Transfer Data to Grn.p}’u‘u RAM
Sel™ Timer

SOMINT  eam §
Re-load sound Rjiﬂ'ﬂ's

TINTSV Eau §
Sawe Registers, CALL PISABLy pﬂr\(urm similar  adioms to E¥N T/VBLINT
as m&&, Sek timer aqain , festore register, cal ENMRIE and refiurn, .



Goma frogrom Stufur  as seen wih regact to The Tov.

~ s
2
] Inte uging Aetims
s Sources
s
7
: ?;‘ ERTICAL
B e S ICh
= *" g~° “"'imm Data Transhers N
//// w Set Hener
d
I el | |+ g
T idle in NXTINT 'gg:
o= i T € TIMER PR T i D
NURNRN Y o Tt | |
elle in NTNT | | 23
a8
AU VERTICAL :I
///// BEANSN cyele
e ) fedted
T 1‘
N OO

 Shackng indicabes
DISABLED VIDED

/// vertica Hdnkl'&j Pa,rioot
NN\ iser disabled video pertod



B. Exewtive Roubines

ISs
Conflenl's

Reg):fer, KA m, and ﬂdg wsage in e Executive
Rn.sﬁi and 'ﬂr&rrh{/t Pm:essing.‘- u,sing fh gxeadi\r'l

Basis for beller interrupt S§i
BLKT ond BKTZ ”amm?@ Select Macks

CALHD Cal udate JBgs?‘icl: wag

CLEAR Jnitialization o KAM s .

ARMAT Clear all Single Majors

CLRMT Fill RAM wTh a constant

DS ABL Disable Video and Grd

DVDE Divide

ENARLE Enable Video and Grid

EXTRAM Select External Data RAM

EXSET‘l (:EXTS‘ND) SuumlTauﬂ. Hﬂna"h\j (unr-algﬁud'tquﬂj

QEN }(alc«lde LS‘SawlmoveMes Fand &

GENL of a Mujur object 1> a Dala Joceket .

HAND CTL Hamd Contol Encble Mask

IN Ts Nd Sound Table ﬂana”irljsgjec-olaﬁmol t‘auﬁ)

INTSVC External Jutenuwpt™ Service Routing

KEYCHK e e ot o -

EYCHK aiC ( ma Srwn

LDMHI_' Cal culute Lg?of Mc:,'or Obiect and
load ialo Gmyhhs &AM

LSSCAL Caludate LSS value o Majsr Object

MULT Mwwpy

NXTINT Wek v card Vecticd 5/@1@[&ﬂ t

ofN\J Cldate Lss of M?}or D bject Md”o:&
e ntiee M‘yiﬂ" ialo él"fh}'ts RAM.

OTFGST Outpuk Flag St and Temninate
Data Padat

ONTPAT Move Datia Peckals frrm EXt-RAM & Groghics RAM

Onte Ouipu,t Tima



| 7
OUTPTI Move Ddle Fackels fom Ext. R4N & Grphics RAM

RDET Resel (= clear) a bit in Externd RAW v Graphis KAM
RESLV Get slatus » Jojs'flc,(
RNDPM2 Rancdew Vumber Geperalor using Timey
SCDRE Dulpat Score oligfts |
SCROUT Caledale LSS  aund Outpul Mejre Objet fo
Data Packet
SOBT S@t a bt ia E)r't{fn-' RAM sr Gm{)hks KAM
SCR244 Sedect Grghics RAM
SNOSET }m‘tiw(;"Q Srund Table ?nunin
START Start of Game Seboction MJ' snitiadizativn
Se;mw
TDBT Test a bit in Citernal RAM &t GmthCs PﬁM
TIMER Maittain The Fime om screen
TIMINT Initidise Timar

VR TETY Va(hcq.l BIU\‘::\B ’niumft Service Re-dina.



Register, RAM and Flag usege in fle Exeartive

Riﬂ}ste{ Usage \7_6

T‘-\_o. éﬁembﬁd‘& uses rtjistar IDM/J( 0 (RBQ %T' }/’.){‘Wpfrmhw CunJ_
m{‘!f\ls - ckrmiuck wi‘h\ V@f’ﬁmﬂ Ham’lu‘nj fniafnﬂ'{.
Smrng mgfsTen howt %de'f( -ﬁlncﬁmf

Ko cje,nem\
K| 36-&\%&)
R ('/i‘tﬁxﬂl

i L3 sgund ﬁ% ,poi'n}hr‘

(_ Ry counl for sound duatiom
KS ACC  sane liatiom

Ré P'], Sare lozatm
K7 )Mt %EA in clwmﬂ*@r _

Resenved Words ia RAM

Iemal RAM 63 Misc A
62 Modugo
6 OVSTAT

% .
| Misc @?:wﬂm:) asns The Mcwﬂy 70[@];
s o

7 6 & 3 2 i

! ¥ ‘ 2 Unised
' St Ta.b(; n prgress ():Ac-nva)

Date Pu!cq;es in progess (I:BCTIVE)

bi e
Modube s apmedids 60 hame o, To fhe WTS< inmploneafin

m‘S is a <o CB‘YIAS' Cnbw.tir'. ’ﬂdﬂ.&ﬂ; f{bp ]:" a.AJ 1.7 ‘,C <
Bit bzincbit = parwmuter® puline TIMER. Bt 1= stop bit fr rowbine TIMER

OVSTAT The exeentive  saes M oveflap  stafus ntf—i
d er CL i R 1 TAT fn
(Sefﬁ;m; bia,h?\'ﬁ.nj | m@m)m';%ff/ ik



External §AN 127 outpos | 77 PHILIPS

2  SEcMYS
/ MINTES
T Misc 2

0uTAdS ( gutpt addiess
%ﬁgtﬁ[iﬁm is) used éj he  gyecufve mdine OUTPUT
ft is r&u{ and taken 25 [he Poini'é/l‘ i Adta f@tc’w}(r 5
e tanslened & e Guaghis Kam

eEws (B secends o)
MINTES (B minks W)

The obre two locafime e &thj, p’iﬂw?“’/ﬁlé’m[f fr The

executbive  Fimer rcmffme~ Those ¢ [Xen mMn’fn.Na(fy
T ﬁmﬂ,r m{‘i“&; and used in Wmnj a a(,ah PeuM & W
C"tmv)lvics A for timer Ak /u),,

Misc2  (misellancrs o byte 2)

W WS e 1



~ Flag FI msiSM\ l'nlbn'w':t Clag , sel drin Veﬂlcal 8 P LA
I Nonkig intemgt precesing snd ¢ based by
a ca,a to NXTM/T} a mhne which cmée
chled by a mon prgrrm o wat frr The next
Verlicak Hawh!}[ imkerrugl . After sepviting [ha mbrrvft
the exrecutive will conbrol to n{a ¢ &
NXTINT.

INNinterngt  mikines  whik s ackivided on
| he vertical L[u.{ny I'N‘W-Mt’ FI showld be set
A befove rd:urnin_g,

The. qames Pryremmer s free to yse FI

as Laawk pm/fcieal fhe main program dpes wT
gek intomupled by verticad blaking ‘intemuh. These
(5. dunger of This if M ﬁmmj i The pregroum
is comeck (AS a,b% a’.«'smssd)

HCC, C The rmmwiaf'rf‘is used. in pnui‘ic
b and  will nl geronlly le mi@mm

| . P e.\cu-p‘fiw is  That u\i‘.WT arhnas ohar e
C Eyerfitadlafankc'nj rbtwm\j to The fdQHWJ wdl  vesthre
ALL reqisters etc. so ot ha ivtermupted oo
(oan wva\m UMN AR n\d‘ !1 naJs M‘ur\@ed.
C (CMP'Q showld ase e considued unehable
a{:‘&cr c&bb)ja subrowhing,



Reset and  IMermpt Frocessing using he Executive 77

Tkz Wafe mahs a J'utmp to [location 0000 on a m.:.ei)
and a call To 0003 or 0007 gn an intermupt. These
[ocations are in The <xecutive and are vechmed & The games RoM
as Tollows

oooo  TMP oH Resel

pod 3y  TMP  Lo2H External |ntemadr
poo1 TMP  LoyH Tntﬂf/wer Mam‘f#s

e games Rom\ /W for  standand tervicing is Mon

Deov  TmP  (starst of 3m)

Okol  TMP INTSVC execulive externad mtenpl nutwe
ool TMP (h'mnr/cou.-.ier)
006  TMP  VRTETY
0408  TmP  (start o‘rgm)
040 A (sound)

erewdive yerdicd yﬂ nkin g :'»vtfrruff

The TMP VRTETY presses verticl ‘la.a.bnj ;ntemts. The rndbine

INTSUC  makes The * jump Lo 0406 after having idintified Th isbrytas
ug(t".fal lehvg : 4

The  putins wrsvc and VRTETY are described E—ofmtﬁé/

Owing itD Shﬁ-ﬂ‘wmmgs in e afﬂwe nuiTt&s an aU:mdm
basis e idtempt Servidng is  gieen i Mo ned  subseclion,



Bastc o bathor infempt_prrcsing

0003 JmP

02  JmeP

EXTNT  SgL
MoV
IN
mov
CALL
Mmov

462 H

EXTINT

MEo

RS, A

APl

Re, A

SLB244

RO, #CTSTAT

Mmovx A, @Ro
MoV RO LAVCTS

MoV -BRY, A

TRZ

Seu RET  Mov

SCU INT
RO, #SAVCTS

MoV A @Ro
JB83 VBLINT/VRTETY SERVICE YIRTUAL BANKING §m)ex5c;

TIwne

VELINT =

SOUINT

RESTOR

HARPWAE EXTERWAL INT, CALL HERE

DEAL WITH EXTERNAL INT 1N GAMES ReM

SAVE Acc

SAVE P)

RERD sTATUS AND CLEDR INTERRUPT RFQ
(= user g Lochrion)

SAVE IN RAM

SERVI(E ScuUnND

GET STATW AGAIN fs PReWistY ReAd

GO0 RESTORE AND RETURN

Do DATA PACKET TRANSFERS

UPPATE COUN TERS
SET FI FoR NXTINT ROUTINE

SERVICE SDUND  ACkNNE To TABLE



BKTI8LETL  Ebock Tomcer Select Masks &/
Block tramster celoct (NJ roatine in exectives ncluded b sl

S Q_F mac)(s),

XIX|IXIX[X X ]| x]|x Port )

ol |1 |\ \[tvjo |oO ORL P #BLKT)

LIV Jvieololuit | AL PLIRBLKT2
Xir |11 lojojt |X|X
l ———— Gumgs Rom y peflered
| . Wml hand contrels  Aisabled
ankm RAM e rabled
External RAM enapled

Hand conknls M]

One waa trumster sebded
Fore tdto high wnatbered




Funcion  Caloulate Toystrde Heading
Address  S€IH |
Presethings

Postscttings

| IW Parameters RZ= dlbex a5 oblaired by ReSLY
Rgl‘dﬂu‘ﬂ‘f as obtaind ajﬁt'ﬂ.i/

Owtfmt Paramdes  R): d;'regfir;t. |
A Ro.gi{ters Mbered Ro, K

2042 Control Read
8048 Cowtwl  Altered

|terndd RAM &ul
Inkernak RAM AMitered

* 8246 RAM Roud
e KA Mtored

External RAM  Rpad
Edernad RAM  Mtised

R\ Dta  Read

Calks
Called ﬁ}

32




- CALRD Caleulale T rystic b Hoading

‘fa qm(,{uuf_ a {\Ma{?nj (aofi ds Q’&’WSL’

ACTIoN 7%

BuTToN
—;J\ I

This mtine worts wih fhe owlpot of fhe. RESLY mifine. (ff

tenlt)

TLQ m»ﬁnﬂi assumes ﬂlﬂi ,S_‘_ir_ﬂt;w: h(:‘.a&fﬂtﬂ 'S -“fesewf(jajfhtl ﬂ.afce"ﬂf(}t‘tj)‘



Routite ~ CLEAR
| B

Fanction Initialization of  |sternd KAM , Extemal RAM, Graphics RAM .

A ddress 0FI H

Pres-e,&iag.s

| Postxitinjs 9 W sploded, :‘nﬁamlpb c,naHII_.

gt Paramdtes |

 utpd Parumedes |
) Ro.gi{tel's Mtered "RBo:Ro  REI Ro,R|

9042 Control Road
S8 (owtwl  Altered Pl

Intemel RAM 2@!
el € %tdea( 20 to 3F (clcamlfo D)

826k RAM Reud
yAn KAM A'f/fma( 00toJF (wt to oFsH) , @0 fafFF( to o)

Edternal RAM  Rgad |

t\}t’m RHM MM’?J 00-1F ( cloared 1o ‘9 ‘

RM Dda  Reod |

Calls EXTRAM, SLg24 ¢, DISAEL,'ENEABLE

Called ﬁ} START




CLFHK _Céza-f X‘/?m:

T}\?‘ﬁ reutine can ﬁz Cal@[ Uhjm sta/t tf t
c Cﬁar M RAM. The [rwer palf of C%m/lu‘c; Kl 1 se€ o OFSH,
as This impﬁes a Y- -orelipale.  fhat eﬁécﬁari/? mees

Nhe o!:ject-
e ~
ZEROCED
. Sv J/
7F |
/N T
S{_*r TO
OFgH
3F ~
(: Z ERQED ZEKOED
e, ¥ J/
Co co A4

INTERWAL RAM EXTERN AL RAM GRAPHICS RAM



Routtne  CLRMAT |
Fanction  Clear all 12 Single Majors
Address  168H
Presethings (ol L8264 und DISABL
Postsettings
Ingud Paramater
.

Oubpuk P arnmders o
1 RagisTers Mtered RS- Ro, K2

9042 Contrwl Road
8048 (owtwl  Altered

lntendk RAM oo d
Internd R4 Atored

8l RAM  Reud
e RAN Mhred A single Majors

Etenal RAM  Rpad
External RAM Abored

RoM  D.ta [Zea.a’

Calks
Called B} START




g7

Routine ~ CLRMJ (c_v{jas UNIFIL)

Fanctio Copy ACC conlents jnto conseadbice @fes of RAM
( Graghits or  Eaf. Data).

Address  1T(H
Prescttings  Cull EXTRAM or SLE244
Postsdltinjs

-f’lf\Pur Poramilers RCC= Va/&u to ba mpamfe‘
Ro= RKAM Area Stact address.
Rz Mamber ot buytes to be filled

Ou)'.‘?‘.k P arwmdters
Y Rgites Mteed  RBC Ro,E2

2042 Contrl Road
g8 Cowtol  Altered

|otecnuk RAM &d
Clakernd RN Mted

Blube RAM  Roud

Extenad RAM  Rgad
Eternak RAM  Atured

RoM Data R,“J

Calks
Cadled &} C LRMAT




CLRMN’,I (_Lgm;r(:»HMFIL) qﬂwr M &'in@)ﬂ_ Ifla/m n 7}"@ G”{M/m £AM 8?

TM flfw;f(,u{ s‘mg/&, 05 M€ clrared é mﬂm OF8H in
cach lealivn :‘M/b”/l/fé{”.vy Tius ack as a / '
CCZ)% O#‘_f(_-f“ef*ﬂ &gy - CﬁO‘ﬂ?‘({‘na,fé’o

The f‘).f.w’f of Ny ﬁ{t/ﬂ-lfﬂ( e illusteded @ a [remory Magp,

FF
griol
Cordr“v'
amd
{ sound
' A0 _'
TF 1 minor
- Pmﬂﬁms
TF
Jrowp
maJU'FS
4o
”ww
3 S‘\CLEARED P
To OoFgH ™
R
| o |§\\\\\
(‘ Minars

TAQ q/ﬂrh st hawt' &&é’c}‘(f’c{ ﬁ\l & 1= IMU mﬁf%c mo(
Geed e iheo dighy lebee cellng CCMBT,

The eatry puint  CLRMT, alas WViFIL ,  con be used  where The
ser ilﬁrn@s he ‘E'Mffs o CAM and he alue B Le
Filedm e RMM.  Thic mubing s Fhn (ie,ﬂﬂ“j)m@c«,ua
wih External Potec RAM a5 pwell.



Routite ~  DISABL |
Fanction Disable Vidog and Grid
Address ICH
Presethings  Soloct 8244 (SLE244)
Postsatt.injs Iniem«fh enablod

. npul Paramters |

Oubpuk  Paramders S
A Ro.gf{ten Auereal _Réo: RO

2062 Cotol Road
08 (outrol  Aitered

|ntermal RAM R@f
ke RN Mtored

Blee RAM  Reud
iy RAM Mibred

Edernal REM Rgad
Ecternak RAM Absed  AD

KoM Data  Read

Calks |
Called B} Varvws

85



DisA®L o Disable Video 3

This rubine swilthes F :'ﬂﬂupfs on so as to wivk L pegrcter
bank zer0. T disables hevizowtad r\\;fﬁmfﬁ’, arid and aLiJr‘Aj. 1'735
fancion is ngcessany.  when moving ohjects, alfhoagh There is no
el & dicable The grd. As maRbimed in Wm;édm, one shald
ot diw‘&ﬂ- on a scam line Jm‘ch itself * covitaing objpcts.

~0n reiwm, fhe ﬁﬂiiu menawb :'Jen:upts.

ot “\0. resettbin reménk hat he G }k’cf RAM must k
wfzz&d J ™ e

One mig}ti‘ w-mr'iu’ (M‘njﬁw rwkine at DISARL+Y.  so as

b wark” wilhowt disebling intemupl? end Wil The  cament
reglster bank .



Routine DVDE
Fanction Divide
A ddress 3¢ F H
Presei:Lin5s |
Postsettings

':’ IW PWI‘-ﬂtQB k- &(;1/;&&/&4 Rj-" Al"s’fs"oi‘

Outf'kk Pa.rmdm R‘P: Quqﬁ@;f (: ﬁl‘;ﬁ’% RS: Rq_mm'ndﬂ-.
N ,
Ro.gi{ters Mtered Rty kS, RE

2048  Control Rud.
g0v%  (outrol  Altered

Intemad RAM Réul
C kel €M Mitored

824 RAM  Roud
Qg RAM  Mtored

External R Rpad
Edternad RAM  Mtised

Rom Data ,Zgul

Calds
Called 8}




ey

T}u‘s rowking p&"{:vms unsigned  division of e Lajh 53 rmo’fluer
by refeatﬂaf subladion.  Bolh fn\a c[/uoffen)t and re mainder
are wdlﬂb!e as N’Swtts. Wer%w ismt Posst‘u'&,

A n Mpt ak A,"w‘(iah Ly R Causes an ;‘mg'm'fe loo .P')
One (ar PMM Mhis L:, coding

Mov A,R3

JZ ERR

CALL DVIE

w{ar%z s‘n n;inA Mt dividing %M'g}\ rurmherr by Loy omes is
[ _j v 114 wmumin,cg,

DVOE Divide D s



Rout
Fan i
ction o
L
Ena.b:-y
id 2o
M_
A
‘
rfd

Ad
dr
g st
::;35 J27H
in
)
.
. 92
G mupls ﬁ;nb(ia/
5L ¥
244)

\f 'M:M arame
Ro.gis'ters |
Aitefealm
8
-
'R0

g
80‘*3 Qm't
fol' A
&E .
rCJ

e
mw
ol EAM
Ut
d

g2
82%—4
E gw
i
pros
ed
AO

e
Sond
ol (o
i Hioo
red

KoM
Dala
Ke
ad

C
S
Variou




E WARLE | Enable Video 94

This  rsubie syitches ofF  infemmpls om > as 1o work
wilh regir'ter banbr Zers . |t e,mﬁ:f Ny @r:g.xbamci- oUs‘rLag,, ‘”{'M
et harizontal inIerrupt\ . On !‘?:turn} The routine ~<enables

inte mupl.

Note The presetling requiremont fhat To Gophic RAM must

One might considor ca%'{‘j e rmuking at epABLS 2
So as 20 work polhouk ‘r.,éza., snlesrupts and will
e wurrent regjster bank.




Routine  EXTRAM |
Fancim  Selod  Externad Data RAM
Address 0 ECH o
Presethings
Postsettings

nput Paramater

Ou.tpuﬂ P arwneders
A Ragis'ters Atered

2042  Control R@aa“
S8 (owtrol  Altered Pl

kel RAM Réuf
Ibernd €M Miored

8lut RAM Reud
6y RAM  Mitored

Edternal RAM  Ryad
External RAM  Mtored

Row Data Reu!

Calks
Called B} Various




SR Seloct  Extemad RAIM
Tis rowbine makes fha Extemal Doka RAM accessible for read and wnte qé

operslins. The Grophics K s Az%am/a. T exact effect f fe
bt masks e,mplcyi( is Jmm\ 2

X X XX ]| X |X[X|X

[ o]t |1 | |1 |0 0 | ORL PTactg

v Jo[v To [T |1 ANL  ERAM

Games M wnalbered

. Kml'too.m‘ oad hand condrls disabled
N Graphs RAM disabled

Externak RAM enabled

Hand  contools diswhled

012 -y transler not coladed
Fm:.e Video imaL quuad




e e e e e tettenrtw e~

T
Roublee  EXSETY (q/lias [_x_TSNDJ /

Funchion  Sound Table Handling  (for user-dlefied sound tubles)
A ddress OL;EH |
Pre&eﬂ,ina.s The internypt servicing eavirmmenl {as set up by INTSVC,uRTeTY)
Postsei:tiﬂjs Retums to iﬂemted code wilh prper envitmmont

(lnpal Pormders REO: R fiothylo of tble iy, RZ+ secnd e of obl entry

Oﬂot?‘&k PWNIE)G RGD: 93 :Mﬁﬂh' R(}.-‘T ?ol’ld'e;' 'fo lth Smnd ed,y_
. ‘
Rogisters Mtered R8¢ Ro,k1,€2,R3 ke

042 Contrl Road
80v%  (owtwl  Altered

|ntemk RAM &d Misc ()
CInkernd RaM - Atored

826 RAM  Roud
ey RAM  Mitured

Ederal RAM  Rgad =~
Extenak RAM Ataed A7, 42, 89 AR .

RoM  D.ta Rguf

Calks
Called 8} wer




ETY (tivs EXTSNY  Spund Tuble Handling (sardcfned
EXSETY «(abius ) Soun ".?_(uwr a%méﬂ

TWMWMQCM to S'Qfem‘& /Z?.M)J‘e/ﬂ'@m
< sound @ble . Tha ftandard :ync}lm\i whion if Wik
\/e/hcal HMJN]\.J |)d'€mt? (ﬁwm. Cmmd?) [n ﬂu‘.r caie Mn_
user wil have gt ol ok location 040AH i lhe
gamgs KOM, having exewted INTSYC and VRTeTY

For weer-defined sound tables the call (s te EXSETY and
Mo user mmst sef  R)=  Fqat laufe of table
RL = Eewno”.a'fe oﬂchul _
(1) | taulﬂj T"us is H ‘m d_s"n_q_ Qﬁ_Qr‘
The =xecukive ~ call to GoAH e-9.

0 40A MoV A, Ry GET TABLE PoiW IR
Move A, @A GET FIRST BNTE
Mov R, A PuT IN R)
INC Ry INCREMENT TABLE PoINTER
MoV ARy GET TABLE PoiNTeR
nve R, @A GEC SELoND BYIE
MoV R2, A Put 1V RL

JMP EXSETY O BAk To EXECUTIVE
Exseti bukes care of a second jnvemed  to R ;fmizc(,



Aciims Pﬂ‘&'ﬂ\\iﬂl ‘?5] i

ThentiGies the. function of e naw table edf‘ry, Mdjumps to
Ihe M tode SegM

TONEPT new Cone

STATUS sound stalus change

PAUSE pamie in sound

CHAIN Cﬁd:m o w J;@&t I‘.:He

SNDEND ead of Table

O }kg_ A Qnd-nm is S&f m The G }ucr RAM
| as appropnwf@ R3 is tﬂet Tha s sun T
oF MISC s b{lwd Qi' e end o’c MW@

and control 1s rekurned to The mi‘errwfteal Code.

bt

b e e



Routiee ~ GEN

Fanction (Q/(m(wte LSS omd meve L,Tes 7 and & oF a M‘y.w

Object to a Data Packet
A ddress 229

Pr«zszﬂ,ina,s Cll ExTRAM
Postsd:tinjs |
| INPJ Paramiters hcc: Keg coofé. (bil‘s}o o‘n/l(j are ou)

Ro :autpux addr in packet  Ri=Yevahua R6> colour bk

- . |
Outfuk Parmmders  R5<LSS-value R6> cslonr Ec'fs@cljg;’teJ)
k Ro.gfsters Mteed  R8):Ro, RS,R6

2042 Contrl  Road
808 (il  Altered

|oternal RAM RQaA
Inkernak KM Mitored

L2 RAM  Reud
Qe RAM  Mlored

External RAM  Rgad

RoM  Data [ZMJ

Calks LSscal
Called By DUTP




Routite  GENMI |

Fanctim Calowl&te LsS and Move 631‘95 BMJ 4- of: a Mayar Oé’f@ct to
a Dala Packel . '

Address  22¢CH

Prewﬂ,injs Call EXTRAM

Post&éﬁiﬂjs

-;-' 'ﬂ.f)v.r Pmmtzrs RD“ ﬂi‘)vut atullf‘ ;'n- P"‘m R‘f" Y‘V‘GAAU- KS: 1’-0.5 cootQ
Ré= colour bits | | |

OutM PGIUJ&Ztm R::ILS;_W' Rb6- Coiou-r bits (add'“fgd) :
A Ro.gis'ters Mtered Ro , RS'IQG

2048 Control Read
% (ovtrol  Altered

lotenak RAM  oad
~Ankemad M Mtwed

B RAM  Reud
e KAM  Mtored

Edtenad REM  Zgad
Extenal RAM  Aiored

Rom .t RJZO.J

Calks LsscAL
Called &} ScRoUT




192

GEN and GEW] Cadewlate LSS and msve bytes
3md4ufaﬂfajar013jedﬂ a Dbafa fackel

GEN can be re.janlno[ as on enby poiml“ m The GeNJ
mtine whee e caller spza'ﬁes bhe Ley code -of Tha
re i d n’lcgjb‘r inn The ACC, In This case cm‘g bits 3-0
are t%,i.e. he ouwbine is  intended for dlgil‘r cnvlg

WM [he edf?J GENTL s u%a', The user szcfkes Th Lejcoo(q

in RS. Al keyydes are vadid .
meuters awe
Ro cmlpuk address in olago paclek
R Y- vakue
L6 colowr bits
On rhwm RO contains The addiess of (ke next hegte
0 Le u.sw( n Ouz dcd\?ach)‘: in The

extemad RAM .



H N D T L_ ﬁgj\(! (:.1-\\"\7*5'{ En 'riaﬁ‘xf m.ﬂjk |3

E n/uuﬁ fzm&‘( Cm{?!fis ( wc mﬁm in Q)(ew.-"ﬁu-?-; incikclﬂcl?o s}m-d s o\c rms‘lfs)

x | X% | X[ X [x [x|x]|

CJolt [Vt o] ] dL PL#PTLCR

b Ix TCT el v [ x[x

flolofVv ] V]oly il ANL P13 HNpcTL

| | s oMttt

' k%bmmml wonbrdly endrded
Gmpl\"cs RAM olh‘ﬁul.d
External RAM  disabled
Haad woilils eaabled
Ong ~wey tmder ot f.dﬂ.d‘d
forwe ideo h,\\ disubled

Negd to cestore Pl dter reading hoaad conteol diba.



Routine  INTSND | | f
Funcion  Sound  Table Handling (for  cxccubidefined sound tobles)
Address  0ktrH
Presetbings  The interrupt servidng environmenk (aésetupb NTsVG, VR TETY)
Postsettings  Retums o jnternupted coda with prper envirmmont
lnpal Barmdtirs R80% Ries porker to sound teble cabyy en page 3
OuLpuk Paramders  Rgo: R?:Wi;n, Rz .Poa.ctértu txt Seund entny
K Rn.gi{ters Mbeed  RBO: lRD, R), RZ, (3, Ry

9048 Contwl Read
80w (outol  Altered

bkermak RAM 2@1 Misc(gs)
Inkernad Rt Atzred

26k RAM Rend
By RAM  Mitured A7, A2, A9 AA

Eemal REM  Rgad
Edernal RAM  Atired

Row Data R@u’

Calls
Caled 8} aser




[NTSND Sound Tuble //m/hj@r ewdive~ | 2.8
ﬂ_ Aefoed soind fﬂ.tv’e.d_ -

s

T;lis uking s ased  fo slep o Fo TRe rust en)fy:'n

an exewhive - Aofinod soumd Eobhe. TIQ standard

rjmllrn 1zakion is wih vertical blan n‘nj ia,'tarruph (ﬁuu ¢ )
Ia This case The aser will /!cwf got umi‘n:' <t

location 4CAHAn [he gamas KoM, hawving exe ctel
INTSVC and VRTETY.

¢ The ca«{/( is J}'mp[} TIMP JNTsHND. The chz\&m_q;
o aunek if YNTSVC wad YRTETY howe
@ xe cubed.

A—cﬂms p,u‘FUTNA
. Hﬂn.t’:ﬁes The ﬁmd’im of Me W f‘M &Itfy_ Mdjumps e
e relovant code segmeat ;o _.

{? ToNEPT Aew lone
STATUS sound stalus cltange
PAuSE e 7n sound

CHAIN CAQ;'m'n o o‘;@f&f table
SNIEND ead of table

Tkz_ A Qndwm is J@t up n\L G }u'cr PAM

as a{;propria/te) R3 is !fi-ﬁt, The Smr:f con/ired bt
of Misc is eloared ot e end of The ®ble,

and contrl 1s ctuned  to The ,'Aterruff‘tei Code.



Routine @ INTSVC |

Fanctim  External Inberrupt Serie Roting i
Address  009H

Presethings

Postxﬁinjs Pl is res'torecl [n&l‘l‘ up'tSa.re l'esét
_ Can also exit yia D4D6N for vertical blﬂ.ﬂ\kif}g hamol\mﬂ
lmp»I Pamd‘ers |

" abpk Parumders
A Ro.gi{ters Mtered RBO: Ro, RS, Rb

042 Contrl Road
808 (ovwtol  Altered

loternak RAM  £oad
ke Kl AMtored

R4 RAM Roud Al
Sy KAM  Mtored

el RiM Rad
External RAT Ml ped

RoM D.ta R@ad

Calks SLBL4b
Called 8} user




INTSVC . Externel eyt Service Routine Vol

NG The J?.Suipﬁm given bolpw s stoy fre INTSVC . The
dovwmontation [Ref 2] indudes functioms oF T riting VRTETY,
M ﬂwt vuline }UY No ic:‘xeo( comneciom wiih INTSVC.

INTsUC is The sTandard exmdd inkempl service mling, and
can be called ol The wser's diseretion. 1t ic a-whjswfabe
W(\uﬁ the m‘j Sowiee of external "mte,wt Is verticd
bld»\ki\\g. This K3 h.o.caus-e Ctmrn:\ 'S WJM to The games
RoM om  Verticeh blankin f-nhm\p’ts ; in o cases it Just rebiurns
To e 1h[6rmp't€al (ode. [t ;¢ nel Poss;B(e G- G‘r T wser to
pri-PrDce,ssﬁ"oﬂ&r inl"ermpts as INTsVC wmliﬂw\ serve Mo
Purpase and culSo he camie G‘rwpkfts RAM ’oc’.aﬂm\ OAIH

wruld  Then be read twice

e 6?14 he unser and o M?TWC. Keao(mj Ihak fo:aﬁrn
cloars The intemupt ref/wst. o it s impatuak o idonkity
JMU M‘ny soures and prveess [em A after J:'usf SN @l
Co OAIH,

CALLING SE€auneN(E

0402 TMP  INTSVC

ACTIieNS PERFORMED

Sawes ACC and Pl in KRS and & o+ Mo
checks for A vedticed L(m&ﬂ\j inhrru.pt by reu(f'ng OAIH
o fund, o Jumpis made to  406H
if ol found, restrres fe enviommant of  Lefove Nie
| ket and Wlums b e e myted code.
The labed RESTOR ran be used to jump bo iy The
Vertical H‘”‘“Eﬂ ruling.

‘n prud‘ite. The VQ(‘\:(,J “m&?ﬂj mﬁu wil be VRTE T‘l(%.\f.),



Routiee  [KENBRD |
Fancim  Scan keyboerd for key entered
Address  OBOH
Pre&diings
Postsettings
Q;\_'W‘ Paamders  RBo: R‘irkgzm tained in previrys cal

Outpuk Parumds RO K7+ now bay code o7 "bad dute” = OcoN
" Regites Mbaed R8O RYRIRZ,RG

9048 Contrwl Road
S8 (outwl  Altered Pl

Internd RAM 2@1

8lut RAM  Reud
Qe RAM  Mtred

Edternal RAM R
Extinal RAM Atbored

RoM Data  Read

Calks |
Called 8} | KeNcHK




C

KzY6RD Scon_beghourd tor_key etored, 107

This is the standaed woy b test for btpeo( inpul . The roubine
rejects transionll  phonmmena caused Ly (de)bouncing.  The rrwhine
djsdia: inftfﬂtf-tf So as o Le duﬂ. 6 use reju‘ﬂ‘cr Lmk 0.

This is o kffle unfodunate sine it means Mhat idermupt serviciny
can be deluged by nady 900 usec! It is Nerefore e crmmonded
to caf( nu'i rwling N‘«.LL n.o. 72%‘/?2“ /s Iusy a{Mﬂ\)
d’)jectsl se fhal Iﬂeﬁ. s o 0144!(-( o{ a  verbd L/M:h
fn,terruﬂ' ard N0 Mzed ﬁ'r h&"ﬂkﬂ\*ﬂ‘- u“"“"‘j nde _g
Sg-wnol (s not So CnﬁttL‘, ’m@ mdlm NM’ mfeﬂuﬂ] on ‘.etm

(eag KEYBRD+2, kE‘lC'K)
Altermative ?ﬂ\tg Poinb‘ /(  wwkd be used b wark
wilh igkerowpls enabled and register bank 1. In This case The
cdllor must tabe core to make M right Fﬁﬁeﬁmﬁ and
te allow for  loss of The user's registers.

T‘\.L I'“u"-ﬂ,t{}‘-é r&fm ﬂ\ﬂ. CO&& o)[ e é/y W'/@ /{LPN“_&_/
Sina e tegboard does 1ot Cause Werrgls, itis 1Liesiary

Do :r“a .n L’/{rru L) | : ) a re 'cu.ea(
}L;Léz,fc(/fedf mﬁ fl.a.q:fzn Frr?,ﬂw“:jfi St }’JMF lu:j fruwhng, /ﬂaﬁé L:z/mur o prelrase G(L:/
ok Herent by [n{&d:t& e covmently ?resied ]Fm- h_.gcoolas,. cee Sechon 5.

Cj/Uja&; eypand . CALL  KERRD

On Rekiom . : ,
- R7 tonkmins :  OFFHM indicading Mat no éey is being f;rfs.cecf

or kaycode ndicabng hat The (ven ¢ e
k '(néiefwt g
ov diferent &j, p:tceo{ad it

oL )@jaoo@ﬂi- OCON inoﬁca/fwhj eilker a
transienl effect (b_oun aa,) or

M N /@j IS bexmj depressed L,;(‘
that This 1s The same Stete as The
previes call o keYERD,

BT s eror s SR e Do el



Reukine KEYCHK
Fancin Wit for baged input and molke beop sound
Address  13DH |
Presethings  R80:RT = koy code of previows  scam of keyboard
Postsettings

nput Paramter

Oubpuk Parmder  ACC= by code of dopresed ay
i Ro.gfs'ters AMbered kB0 Ro,RI,RZ,Rb

2042 Contrwl Road
Tv%  (ovtrol  Altered

lntemad RAM Rf;a.d
nkerak RN Mitered

82 RAM Reud
Qe RAM  Mibred

External RAM  Fpad
Etenal RAM  Aibored

RoM  D.ta Ru,f

Calks KeBRY, SN Dse
Called By START




KEY CHK Nmi for ,Q,izd- ihﬂktam! make lzea,p cm! Rl

This odine wats kil 2 ch A‘[%k depressed . (€ dpes
n\\'s L‘j §cculm'nj &-L Lﬂybodrﬂl mead‘l Vertt‘calif}{ltrmpt jt is not
PMSiMl b do anylhing ele ot main jregrem el while his
mbing is b«ufj Whon vailid by Ada has been oé&w\d)
e ruting makes “a fwzp and rlums kedzaoft in The Acc.

Fsr k&gcoo{ti, refer to section S.



Routite  LDMAT

chiim Cdﬂdatf LSS d?c a ijﬁ' Oéjeot and /gad iko
G my ics RAM

Address  26IH

Presetbings  Call S(8264  DISABL

Postw‘{tinjs

lﬂ.f)uf Poramilers Ko = 3ru“>fe daurcr\' ﬂcm e R4=Y- yadwe
| RS= kﬁ.g(od_ﬂ. K6 = (olouraﬁhl’utﬁ

Oubpk Parandes  R5c yssomba  R6" coour abtribubes (adjuted)
Ragi{ters Mbered Re, R5,R6

2042 Control Road
§v8  Coutrol  Altered

|ntemad RAM le
¢ inkemd KM Mtored

8264 RAM  Roud
Ry KA Mitred

Edternal RAM Rzad -
Edumak RAM AMlred  Bytes Sand & of major dbjed

RoM  D.ta Ruo!

Colks
Called B}




. J -
LYMAT Calcdate Lss ofF a Mad‘crr DbJed '3
and lrnd ko Graphics KAM

T his routine po.rFm-s The LSSCAL funchons (dﬁhm.‘m N LSs
rdue given T Y- cormlinde aad  key codle and oowr bity
and writes Tha two LSS-bgfes to The Gmp‘"u RAM using Ko
as o Poiﬂh"- TM.S r'n\kl'u. IR uﬁmﬁl&ﬁ\- nﬂodiﬁj:‘uj Qxﬁ’h‘nj
515 in daka pmlwfs, and winl;i‘ﬁha?? mco:.j'ms ere The
fist two byles are irrelonant.

X unafected

7 una{[ed'(‘t{
meaty Ko —> LSS injus’feol

colourt L5591 a \]ugf‘eJ

on eait Ko e



Routine LsscAL
Fandim  Cauudibe L5S-yalue of Mar Object
Address 148
Presethings
Postsettings |
ok Pamdis RIS i Yombe RS- lag code Rb=colour altr

O“tfh‘x PGJUMPH RB’: Rg: LSS-.V%ZMH. Ré-"-‘ (u{oar aﬁr (d.agmtfd)-
! Ro.ﬁisfers Mtered g} : RS,Ré

2042 Contwl Road
g8 (owtel  Alteed C

lnteal RAM 2@!
Cinbermak AN Mitored

e RAM Roud
ey RAM Miored

Ederal RAM  Rgad
E-xtm\al RAM Mm/

RoM Duta Rﬂu’

Calks
Called B,} LIMAT




LSSCAL Coladate Lss -value of Majpr Ohjecd iy

This rewtine is 4e'icw{ when mtyar o!) ecls m,o\re in The Y- directiom.
m Ne LSS(( linear seloct stO(fe) vedue ﬂ\u changes. The Lss

8 x ,:zy(,ool(’.) + Y,Z) ’t’ is not ;:ar,iwy A LS
te Caﬂ LsscAl for ChM‘lg.es‘ MY refer to .iecf.‘:tmf‘-»' 2
Soeme Alﬂts atnf Th:s

T}:a dﬂ'ﬁmﬁm oTC a /”ajmr OLjeof m [he ‘Gra.p}u‘a JQAM ’s

YYDV Y [YIY [V
XIX XX I X |[x | x|x
tssirssirssioss Luss fuss Yoss [Lss

> e e Trks Bl JGreonJRedf msb of Lss-ialue

The ingut ?am/mters Lo LSSCAL are The ‘fu-ch. Mha
Mcoolﬂ and he Gurth WTQ as in e above alm‘?mmrm buck
Mok the LSS w&mj The outpat values are
WQ Fraed é te as wbove ~(Lss - vedia) amd fhe ad;usted

Fou.rn'\ lm,ﬁe (I . wilh The LSSH f»wm?)




" ln.Pu.r Parmilers

Roubine  MULT
Fanchion  Mulbiply
Address 3 DPH
Presethings

Postsettings

RZ= maltipher R3: milh‘p_limno‘

Oubpuk Parmdes  ACC= prducdt (modudo 25¢)
Eo.gisters Attcreal R’Z |

2042 Contl Road
048 (owtrol  Altered

loteond RAM  £oad
Inberak RAM  Mitered

82ule RAM  Reud |
g RAM Mbored

Edenmal RAM Rgad
Eternak RAM  Atored

RoM Data  Reud

Calks
Called &} )

I



Tlu‘s ronking f.e,rf:u-rw unsu‘gmul Maﬂiwﬂm modudo 25¢€ éy
rep.ealed addtion o'f Mhe m,«ua{pfimm‘ : The cq/a‘nj pa,mmierr_ e
RL := mudligher
R3 : - Mhut'p'i(ami(

If possiul; me should assigh Dhe mulkiglicand & e hrghar
of Mhe two yudues ; This works fuster: There is o camy jndjcaltim,

s ly mullpliar and
( The mu}.‘im WAL Rerarn zpalwt tes'tf ﬁr e oliar amd 220
' mdﬁpﬁW- The mibine wrwld wirk using MULTT as The e"xv}mfﬂat)
sawing, § bylesin Do execudtive,

R T R I T R



 Routiee  NXTINT |
Faaciom  Wait for aud vertical blanking nterrupt.
Address | 76
Presethings
Postsettings
(et farnite

Owt?uﬁ P arnrnters
L Rn.sis'ters A’iferea!

9042 Control Road
g8 (owtrol  Altered Fl

nkecnak RAM Road
(akemel KM Mtored

8lute RAM  Roud
Qe RAM  Miored

Edtenad RAM  Road
External RAM  AMtosed

RoM  Duta R.eul

Calks
Calked B}




NXTINT Wat G wod iitempt /9

Tlu‘s rowkine  canbe colled in a  main progmms when There s
M more qussig to do for N2 cument yideo frame

c cle‘
Contrdl is ehwmed " to The caller after processing The u&rfica]
blamking  infemugt. s

NXTINT  can be d as The iﬂde N A& Jqanés prodam,
T’\l?. MM fl'mp‘:’ l;ij;flre)'ﬁﬂj % yFi/n.j Ff as E.éMl
sel. Fl = lissef " befve Ihe retum of
e verticak Dlanki inl‘urwpt wtine, Whon The infeupl miking
ehums to e ted  codg (MKTNT)’ e c{mg,e in FLois
Wed ::uwl control etums o 'ns.a cudpr of  NXTINT.



J20

Rtite  OPMJI
Fanctiom Ca/(clo{afe CSS aF aof Oéjecf tma( /046{ ealire
Ma,or nte (m,o a;%

Address 3¢ A S
Presethings sawt fmphaﬁm ( ] n_gzm}, cll DISABL
Postsdﬂ;injs

o ]'\?‘J Paromders  Ro- Md"‘o{er 13s X“V‘W{M& R‘P Y- value
RS < kay (ode , ‘35 * Colour aﬂnh/c?:

OM Parmdm | K‘S' LS{-—./‘(J(«.Q fé'—' (ja/mr dﬂl‘féwfﬂ (anuJMj

Ro.gi{tefs Mbered RO £3

9042 Contwl  Road
2% (owtwl  Altered

loternad RAM  Loqd
kel AN  Mitered

8lule RAM  Roud
Qi RAM Mbored

Etenal RAM  Rgad
External RAM  Alored

M dda Red
Calks LYMAT

Called By



)2)
oemJ Cdo«[q,ﬁe (LSS of a Mado-r OLU'Q;(‘ i
and [oad enbire MaJu'r inko Grq;p)‘u‘cr KAM.

&i_ﬁ—, TR(S ru-uﬁu l’ns a Lv«ﬂ in (L and cannol be used
e master  grup major ocbjets. -

The rnutine cmlfputs o major o/éjo_cr to The Gm'o}u‘cs RAM.
The mutine examines The detination address and in The

(ase o grup major ohjects ofher han l, 5,9 and I3 1t skips
writing he x- wontinade. UMAJe/‘g The above are
;wbu-rilna-& najor Ohiedy ndt Mhe masters, (L/bhich
ar &, '8,12,16), m s'f'n/le Wihe ﬂgjedr Thare 15 no

Mwm b—ia:rm:

X

Y T tm'ﬂ written foe frup majofs
J

colour 4 Lss9 and single majors.

Tre. Lu.ﬂ i3 .:Aiwia-/‘/j mbrAunade as T chck for
Sufhrrdimuk ma, oy u’bjeuﬁ Is WRRL CRisary it dees no harm.
ts  insert { Gvddinde and jt i WOL@(
n\m ® te;’th MOI‘J €.



Routite oTFGST |

Fandim  Oudput Flag St and Termirate Data Packel
Address 132 H

Pref;eﬂ.ings Slot Extemd RAM  ( Exrmm) -

bostscttings  §24 looted
(ot Banctes  REI: R0 poitte to ru hyte after ol pact

in dﬂmmbhj srdar
Dubpuk Paramedes I
fogidles Mteed RO RO
9042 Cowtrol Rfual.
S8  Cowtrol  Altered
Interndk RN Ld

ket R Ataed  Misc(87)

8¢t RAM  Roud
¢ RAM  Mitured

External RAM  Rgad -

Edirnad RAM Mled  Zero s weiltento location poirted & by R9.
ROM DJ“ RQQJ |

Calks SLBL 4

Calked B} SCOKE , OUTP, TIMER




OTFGST  _Oukpuk Flag St J 2%

ﬂig ruking Lakes as farwm@ter n Ro  The addresy of

a byte in Extorndd Ram & e zewed, indicating lhe oo
of & daly }u&ef for The OUTPAT mwbine. The rubine hon
sebs hit 7 of Ta  M(SC byte in intema fAM o indicile
thal oulpul is acdkive. The routing ﬁnd@ ley The
Gmﬂ)u'q f/}m (U{a a cal & S'ngv-tk) M}(raéwri

Note (ht on entyy The Edered P qwst hawe beon seludted
i€ The  OUTPHT  mbine is not o be celled mm&%

| bt om l/erh'cJ HMLM intemapff it m Le ricessary (o
rr:jb el M om pejm_ify ontl from Ihe
i .



J Ly
Routite  OUTPUT

Fanctiom Maje Dita Packels fom EXT KAM to Gmp‘v‘cs RAM.
A ddress 091H

Presd:l,ings Dis&ﬂﬂ_ Vn’d&q ) 95 4 up Fu ckk Dala JM'!:J A Ext Bam TFH
Postscttings 9244 selocted, video disabled
;‘ 'n.pu.f Parnmelers o |

Ou.tfmﬁ P armmeors
k Ro.gi{ters Mereel

9048  Control Rwl'
8043 Cowtwl Altered P

. Jotenak RAM RM
kel R Mtered

8¢t RAM  Roud
ep KA Mtred

Edternal RAM  Zpad
Extenal RAM  Aibured

RoM Data  Reud

Calls
Called E} VRTeTY



/5

Routite oute |
Fanction 0 ulput Time
Address  [FCH
Presethings  Call EXTRAM
Fadboitings .
gt B Ris Y-valae , R coluur atbabites

Outfmk P arwmelers e N
) Registers Atered R0,R,R5,KE

2042 Contwl Read
g8 (owtrol  Altered

Inband RAM  Doad
_ Inkernd R Atored

826 RAM  Roud
Qe RAM  Mtured

Extemal RAM  Rgad
Extenak RAM Adbured Dalu Packel ot TF to 73

RoM  D.ta szaﬂ'

Calks GEN
Called ﬁ} TIMER




ouTP Oulpwt  Tima P

This mutine  comeeds The time as held jn A /NTes cmcl
'S.E“(‘IUDS&-‘,/t ((ocd‘lm: | and 2 o‘i:-\iemql KAM) info a
data pac to ke seaf to 1
Gn’:o}uq RAM ad’//lnj ]jtﬂ- A veticad ket

preessig,

TM Al facu is bmét J‘QD‘»( address TF  drwmwands.
Tiis is The Magsdm wsed Ly [he
m'/t"'lﬂ- SCARE.’ Cemvmre oF & clush.

" Stakue of e dite packed

g [

£ ZI—ZH Qd{drfss of v mey
7D - ([o's) mmﬁe;iS YJ
i« i

78 | 52H

/A a (Mnih) minwhes LSS
79 2

7 S¢H

77 = ([o*s) o conde LSS
74 2

75 LA H |

Ty (Dk,'m'fg) seconds Lss
73 o)




2
Rtf’f‘pu ouTeT!

Fanciom Move Dita Packels fom EXT.RAM. & Graphics RAM.
f\Jdress ~ O8BH
Pruw’&vinsj Disable Vides, ot wp Paclak Daka M\gw’fm& in EXT RAM.

Pbsctting 524 Seledted, video disabled

.‘n.ﬂur Parom ers Curvenk Kﬁgiﬁf_f Rank: Ro: addess of data packel Xt RAM

OJM P arornelers
Royites Abered Cament Rogister Bank: Ro,R),€2

g{)lfg Ctmh‘l RQAJ
et (ool Altered P

ke RAM Read
@ "k R Atued

Qe RAM Reud
Lve RN Miured

Edemadl RAM Read
Edinad RAM Atkured

RV Duta Rxaa’

( .\_lls
¢ “,Lhul 8‘\}, wser




ouTPuT  Move Daba fackes Fom  Extermad £AM
wb QUTPT? to Gaghiy RAM

Tlvis rowking s cqj[u{&j VR
MISC indicades Thig and cam

fime  providing

2%

TeTy (if ha contrdl bit of
AP. CW_LI ﬂwadf?"wtﬁwyanlr

~The glafsres chiphas baa solocted (Graphec ‘ﬂ'&
=it1s a S‘w'fﬂfuk g'tag,e in The Ffw scam o ~
oUTPUT to disable video and M grid
to make data c‘a.njez P e Graghics RAM.

On et e KZQQ/QZU is celecked cnd e di;ﬂag it reanablod.

.Dato. Padet Formal

Ext  RAM

|
decreasing
Memory

addpesses !

2F
JE

TE UNT
__1.‘5!.0;. SATA B1TEs)

GRAPHUS RAM
A DDRESS

OATA BYTE |
AN N ANAAAAAAAN

DATA BYTE
BYTE (ouNT

GRAPHICS RAM

DATA BYTE |

AN NN NN A
NN AL AN

PATA BYTE N
ZERO

1

P Fist packet

Second facke’t

The enty poit OUWTPTI is used when the  odata packets . - are

(

’?at'ni‘eal to bj €0 ius\lead o+ Lﬂif\j

Rred at

scation TJF

Note That VRTETY “!’j kncws obndt OWTPUT).



-
I
f &

Routiee  RDBT |

Fancion  Resel (cclear) o bt in Eemal RAM or Grghia (AM
Address  2%0H |
Pt‘miiinas Select Exlecnal RAM o Grufhu RAM [ e‘xrxAM/Sngw)
Postsettings

‘--l Pormlers R CC: bt num&r
: W K1 = address of &5'&’.

Otk Parwmders fcc=] RL= it sk as wsed 4 AND in The fequired bt
Y Rgites Mteed  RL,RZ

9042 Contrl Read
Zvs  Cowtwl  Altered

Itk RAM &d
¢ bertak KM Atered

8¢ RAM  Reud
iy KA Mbored

Extenal REM  Rgad
Edtenal RAM  Atored

RoM  D.ta R,eu!

Calks TIRT
Calked By,




RDET Reset C‘-'aﬁar) 4, Bk |22

[his mking  clean it [ -

a L y
T ki | a gVen et an add
e ine wotks with Extemal RAM 00" Grup}wc,.: @;‘;’ -

R iy o b sl I candt b wed

The Ltt mhenng is
of Toer ﬁrnjms,m‘tww' e b e dpesplin



Routine  RESLV |

Fanctim  Ged' sTalus of joyick

Address  38FH

Presethings

Postsditiﬂjs |

gt Pands  Ris fand m: mnber e 1)

Outpuk  Paramelers Rl o hand contol daka, K2: ddtax ,R3= dolta ¥,
Ragts'ters Altered R)CQ&R }.}:mm

9048 ool Road P, 8US
T8 Coutwl Alteed  FO; P2,

|tecnad RAM R@J
( ‘whemad KM Mtered

8264 RAM  Reud
ey RAM  Mtired

Edenad REM  Zpad
External RAM  Atored

RoM  Duta Rza.a’

Calks
Catked B}




ResiV Gt stalus of Joyshick.

7};{5 mtine emoﬂcs [he. /LMW( conbrels via port ’) :
selects he !ffwad jm)sf}ck, 0coc!, via (Jertrl_ § and teads
e jtysﬁck dda  fFem e Qs -

The $§L{§ Jﬂf‘l 0S e /La,ml (aw‘hb/{ dotw and /La&
niz Pv’ucxu:)xy tewkent

EY

l b Hp 0= Ackie
Right 0 = Acbue
© Dy o= Achyc

- Lef 0 = Aetue
Acﬁm h«v"ﬁm B = A—;{j\/‘t
s AW c(q.-{"\ ff ré‘fccnw d rn K {

Thi
Rﬂﬁnﬁi Acf.{?l IS a/lga retumad in R'Z]m and FO

R = ‘-‘l/ ©, o | e{[/:gmlh m e X ﬁﬂihw(ﬁ_ o'F ‘
ﬂijays%‘ck (-—/:1«2%/ +] = r}ju)
K= =l, v, o | ﬁﬁ\ﬂfﬂt{m o e ¥ attitude oF
: M ‘/'ojg“hc (-| = up H:C‘(,(rwn)
Fo= 0. | (o=~ action bt nct /ffff%’a’/

C | = action buliom /;»remed )



Routtee  RIVDM | | 3.8
Fwnciim Rﬂzﬂl&nh /Vwm bu’ Genemtor

A ddress 2A ‘:4— H
Prmﬂing.s
Postsdtinjs

]n,P,J Poramiters RS=seed (O.to.F)
RI=—tmax vulua 1) of rctarmad nibble

O;J:M Parmmdos R and ACCH _‘: reswihing J‘EA/W., ri‘gu Justrﬁed.-
" Regites Abered  R3RS

Q042 Control Read
g% (ot Altered

|ntemad RAM RM
Inernad RAM Mitored

C ek RAM Roud
Bl RAM  Mbired

Edernad RAM  Ppad
Edternal RAM  Atored

R D.la RQM’

Calks
Called By RNDML




RVOM random WW" L

This rouline rebums a rndom numbo- i The resnge

O toN. N con be in Mhae fong | to IS5 and

is |'mplf°(l by s.e)bl:mj R to —(N+9 in The cdim

ze ce. KS must be. sapplied s a seod ( 0 to 15) amd
e returd velus in RS con ke wsed as fhe naxt seed.
The rotiedfhas « cele of N fandom number, in w/bick

. o 2
ea,cA\. m,ww(zef OCCUrs. Just one - This is rather Paol‘.

Tkﬂ M}M‘v{ 5 simp B e c.(?_ nw_ m

a'twla;le of 16 m?dcrm iilo‘jzsws;l/m %5‘)
be:/ed\'cm | ot W—o‘[-mg\

uluas ke place by seluming tr The. Start of The rkina,



)35
Reutine  RNDM2 |
Fanction Romdom Number Genertsr using fhe Trmer
Address 293
P;ewiiings
Postsetbings

I(. 'n,PuI Pa.qmn_fl'ers R'Z, ‘-‘-Gmu V’n‘u!.” - ;msl‘ ﬂjni{ftan/t m‘b“«z
- K_7 -‘-(max vadiet ]ga;f s{gnif:r‘uﬂ N'LH*?

Ou.tfmﬁ Paxmdeﬂ ﬂg arvol ACC = post Sijaff;'(int n:'i:“-e, rir;;u _]usﬁ?l'"l {’J
N 21 - - L(alt J‘:'jniﬁ'rant nib“ﬁ, rfggd‘jugﬂ"}?d
Rgisters Mbered  R2,R3,R¢, #5,KT |

9042 Cotwl Road  Timer
g (ovtol  Altered

Intemak RAM Road
¢ 'Whemed KA Atored

824t RAM  Reud
By RAM  Miured

Edtemal RAM  Rpad
Eternad RAM  AMbsed

KoM D.la IZMJ

Calls KNIM
Called By




RNDMQ Ramlm NWWJZ'W‘ Genaraler “"‘“L“‘“'_‘ﬂ__’;

Tris mukine retums bwo random nibbles. The 36
range ot eack nibble car be styma‘g/y Aotermmed.

T}\.o. rowkine wuﬂ-; Ly malin, Euv calls to RNMDM u&«inj Leeds
based on e pun nibbles F Ne timer value. K The fimor
is Aot jn use, ov aw(” nwses small counls, Then RNDMZ il

l'wt Pnc’l.uu. P"’FM rmw(o-m Mm‘oers_

The MO’W'U cll Atains  tuny romdom ni“lﬂ, e in [he
fnge  O=T and Me ofher jnlhe rwmge O-F

MoV Kz, #0F3H
MoV R77, # OFOH

CALL RNpML
‘sL RZ = l'wrwlmn nwmfhe«—

Th.n\l gL 0 & 77

msh R3 ol ACC = mn':(rm !w.m'ii-r
in The rang 2 0 b I§

gon\ Ne !sL and wab e Hju: -jus'}h[\'ecl.
( Cbmmﬂﬂ\lt

e coubing,  rafhar Haimfh sqmanders fhree bytes
by Na Segmance
CALL RNIM
RET
RNOM ¢

TI\Q, W E!lst\'u.(fiﬂs ap Mt\ﬂ.k.é.s‘sdvy.




Routine SCoRE |

Fanctiom Output Scae Digits

Address  17CH |
P(esettings Owlput {lay mast be cleared ‘(M/SC-éyl‘e) |
Postscitings 22 solocted

IW Paremdders ACC= BCD Sume Valwa  RI= address in Graphits RAM for majors
b R3-‘-‘ X~ posifitﬂ" RG> Y—_-Poslfim K 6= (olow Lil‘s

Owtfmﬁ Parmmdes  R3 - )(-Fosi?:fm'f-g
A ﬁo.gisters Mtered RBI: Ro,R?,R3,K5

9042 Contwl Read
EnS  (owtwl  Altered @

Intend RAM  Loqd |
¢ akenel €M Mtored  MISC (87)

8264 RAM  Reud
8uy RAM  Mitred

External RAM Rgad | |
Externad RAM Alored  Bytes TF to 75 wilten
Rom Data R_QQJ |

Calks EXTRAM, oTrerf, ScROUT

Called By,




SCORE Oulpul Score Digits

| 3

T‘W roubing Wi{lﬂ‘-’i fwo dgcimal Jij:tf ( i a Iane)
at a ’osifn‘m\ sge dfied ﬁy ke caller, in a czc'rwr.}&%peé‘fed l,ﬂu.
Cd/uﬂf. Tlu's Is ﬁq u.ﬁﬂj tw'p Cong LA-J‘N‘Q m 'B'l'} MALOS-Q addﬁ:s;
n e G.nfl'u'a RA’M Is alJc: p‘Pg a'ﬁeJ 11.7 X& cd[c?r.

The output docs wt Take f)/aa imedidtely. A ddfa packel

”Jﬁma{ in lowkions | IF te 76 7 The Extemd KM,
b Pwt o he  pext verticd Maa)cin/a ifw bwg The
o axewhive.  J& is adt pasw‘é/e te vary” lhe address in
“Extemal KAM G)t u/}ud\ he Aala ij-’ﬂ is  tonstincted.
The strudtuse is :

7F g

7e | APDR.OF MATOKL
7D Y co-ord

FEC A Co-ord

78 | L5 valie

TA Colour +LSS9
79 Y -Lo-orol.

73 %= to-ocd

77| LSS vulue
T6 | Coleur +LSS9
75 o

74

Note ﬁd The dosoigtion in ha ecewdise lfifﬁ\ﬂ ond in

Raferene 1. state (incometly) ot Ihe last
iocwﬁmw Is 76,



Routine — ScROUT - 129
Fancin  Calealabe LSS and Output Major Dbject 5 Data Packek
Address 197H

Presethings Call EXTRAM

Postsettings

| ]npuf Pornmilers Ro= Outpuk Mdr in Packet, R3=X-value, ﬂt Y- vadue
RS+ kag (ode R‘ co‘our hits.,

furfmk Pammter! RErLS"s . 3_62‘ U{justed ro(aur Li"s
Y Rgites Mteed RO, RSR6

9042 Contwl Road
g% (owtrol  Altered

Inkecnd RAM  2oad
Iberal KM Miered

- e RAM Reud
e RAM  Mitured

Edtenal RAM  Rgad
Extrnal RAM Alored

RoM  Data f?.eu’

Calks GENI
Callud B} SCORE




scRoUT Cdeulake LSS and opuk Jo
Majar OLjed bt a Data Facket -

This mudine  conitind The dascrption of a Major 0hecd in

a daa Paab/t in Exemd RAM.  Tie cd?ér spzu'ﬁos
[ha address in Edemad £AM, The X and ¥ Co-crhinddes, The
""U code Md Iha (atour Lits.

Da relum RO contams The gddress o Mo nest ﬁaLvFe
to buused in The date packet in The extemad kA,

Munm:j Dia3 rom

RO on QJB - ¢ Y- coordinake
X~ Co ovdhinate
LSS e | s calewlated
Goloar +¢559 | o colowlated

Ro on exit —>




Routine  SDBT
Fancim  Seta &t in Extemal RAM or Gruphics RAM

Address 2844 |
Preseﬂ,ings Sdek Extemal KAM or Gmp,u“c; RAM-([-’HMM/SUZMQ
Postsd;tmjs

ok Puamiters BCCs bt Aumber
(W i Ri = address of Lata

Outpuk Paramders  AC(=0 _K'Z;‘(n't mask a5 used o AND in e reqyired. it

A Ro.gisters Mtered Rl, RL

2042 Contrwl Rgad
Eg  (owtrol  Altered

lntemnek RAM 2@1
f_lmg"\m Miered

8l RAM  Reud
Qe RAM Mbored

Eitemad RN, R
Edermal RAM  Mltred

KoM D.ta R“J

Calls
Called ﬁ}

e e



SDBT to’ a blt.
Set (to1) »

| 'les mdine ¢ofs @ bit ut @ éwea otkel Fom an address.
The rrutine works ul“- Exrnal  RAM or (:Jrnf)hm KAM
dwﬁbﬂ} m whidh hos bean seleced. J& cannol be used
ialernal RAM.

/rkp_ [!Jt mmbenn s ﬂomTMa!‘J RQ‘@A“R J”U. dnm:ptfzm O'P
TDRT o This



Routine  SL ¥4k |
Fanctim  Select  Grphics RAM
Address  0€TH

Presetbings

Postsettings
| Input Paramters

! Ragi{ters AU-'?-PQJ

042  Control Rwl.
8% (owtwl  Altered

Intenak RAM  Load
Inbernd KM Mitred

("¢ RAM  Roud
B¢ KA Mitured

Extenal RAM  Rgad

R data  Read

Calks
Cadked ﬁ} Various




SL8I Solekt S24/5245 g

This mtine males  The (zm{?!\«‘q KA accefs':ﬂi F}f Fead
and wile g}emﬁ”ona The Edenak Dadz KAM is ﬂw.wlnj,

inaccessile!  Tre ead et of fle bt masks A s
shawum bedow - empliy:

The mask is Tha same a5 |DLO .

C
| XX Tx [x[x [ax %
jloilt {1} tjo ?_] oRL FPT1cLe
BESEEEENERREESE:
tjfofr v i ofrin]l ANL $8244
vJoltliloftixlx
C l T Grames &M u&a?erecf
: Km,“aud-r head cowtrds ol isbled
- Gmpiu‘cs RAM  snabled
o Eternal RAM g!:sm
s HMA (a'ntﬂ‘s__ dl‘SM!

Fora vides hg\\ o\igdk\gc\



Routine SNDseT |

Fanction Intiddiza sound table froessing
Address  [AZH

Presethings

Postscttings  [nlemugls Enabled

gl Paomdes  Accs address of sound Table

Oubpuk P armnders |
Rogisters  Akered KRB0 R 3,K¢

9042 Contrwl Read
g8 Cowtrel  Altered

Interndd RAM oo d
Cabemd KA Ataed  MiSC (B9

8l RAM  Roud
Qi RAN  Mbred

Eternal RAM  Rpad
Edternal RAM  Atsed

RoM  Duta '22“!

Calks
Called &} START, KeX(HK




SMYSET hitidise Sound Table Preessing /4L

This rubine Sellfuf e neees ¢ b e exewdive
Lo start f and’ [aler work ‘;}?rnbk an  exe whive - resduwt
% sund f“w(a'e. T;u‘; is dena 5 _f;eb‘,:‘nj ﬂuz_ Sm;w( L:’f o‘F DU.

MSC byte in intenak RAM and by selling e snnd fuble poriter
‘fa ﬂﬁ S‘o’bw.c{ f?dv’{L Gw(dﬂfﬂ, CM.O( m fmﬂc{ cmw'{'er‘ 'b: 1 S ﬂ\qf

it ex,o;'ri’? on e neat  vertical H;ux/lch}y ' rnﬁzm@i

T&ME&&CM @‘»SoLl(u-Qd foiJl«P sma' )c;'rw\q'
user- dofined table. I s case rf;ea‘a/( Atenkion pust Le rau‘d &
Sound prcessing on vedicad blankmg inkemypB [ vt in Tuis Sectim

4 ches

The ummui in n\? exewdive /r‘;'(‘inj nwf The SNPsET
rowhine iitidites  ssend Interrwpﬁ’ Is mir’eadrhj, T € yeahire
does Al vk WL sound ik cmapts, Verticad uuuihg

temgls doluomine T urehion o
sound E—‘reaﬁ .



I

Routine  START

Fwnd'.im ft‘aff o{ 3m W(Xim ané’( im'ffa/ﬁ'zafim srwmcq
Address 2¢ }i

Pre&e,ﬂ,ina_s RRo  selocted

Postscttings 8244 splected (Gaphis RAM),  Exit Is to 408H vic JP
-{_-'H.Puf Pa.ru.mdbrs

Oulpuk Parumcdis  ACCe by ade of digressed ke
" Rgitlers Attered Ro,R1, €2,23, R, 45, Ré

9048 Control Road
w8 (outwl  Altered

lnkenel RAM 2@!
Ckernk KM Mtred

8264 RAM  Roud
Qg RAN Mbred

Eternal REM, £ |
Externad RAM  AMtored ¥ acious (ﬁr majors and soand and Coni“fod

Rom Data R.eu’

Cadks CLERR, DISABL , OPMJ, ENABLE, SNDSET, KeYcuk, CLRMAT. |
Cadled By 5




START Stat of seloction. and | &R
nitidhizalion.  seqpence. . AT

free
This qbine  clears all , lemd RAM,  etemd RAM and
M‘u MM/ fhen.  outputs

SELECT GAME

using. [ single major objecls. Thee rin vanms
Colwin. @r Sm Is :,Ier::lia(fecl b prodirce n.n) S'ﬁ_“fx/l'up
Sound. The is using roubing KEYCHK

gt'/t [he qame selot Coé At This pont The
seLecT SAME Aisplaw is Aoared and a Jump is mada
to 403} wihh D lﬂgwolain Ne Acc.

Ngllf. The rowhine is JuMPed to amd act CALLec‘,

R R T ST



Routine T D&T | . )49
Fanclion  Test bt in Bxdernal RAM s Graphics RAM

Address  26AH .

Proscthings  Select Extemal RAM o Grophics €AM (Eviam]sisive)
Postsettings

| l Pormders Acc= bit aumber
i RI = Address of byle

“Oubpk Parmdir  ACce bit Rguasted, al ok bits ccro. |
5 R = Wit mask as used to  ANDin fhe reymired i,
Ro.gisters AMbered R RL. |

2042 Contrl Road
S8 Cowtrol  Altered

|nteend RAM le
Ianbermd RAM Htered

(26 RAM  Roud
e RAM  Mtured

Etenal RAM  Rpad
External RAM  Atosed

Rowm  D.ta Reaﬂ'

Calks
Callud &} RDBT SDBT




TDRT Tésf '3 Apt | ISO |

The mtine  conm be used to }ﬁt b . a bit
a,t a ?4[1«% opreI ﬁtmﬂ an address. On.e tan 'Mmagine « n\ammg

MC‘C/( as N ouoy of |ojl(a.l (o'r Boo‘tan) VLl s,

Tuh: s%i:quhj is nonstandard : the example below

Example :
eft num&n‘:y as used f_ay TDB7, RDBT and SOBT
wilh respeck T byte €

4 2 2l 2| ] =] 1| % 2§

7 4] ) 0 21| 20 19| 12|

4 L1 ISL M| 3y a2l u | e 9

= gl 7| ¢l 5| «| z| 2| 1

¢ |
EG } o

Tre roubne vk wilh evtemal RAM (o C{fafb‘cs RAM,
used b it emad RAM.

Calling Seqmence :  BCC 1= hit nuwbor (a)ow{ wwtmhm)
R} == RJAH”’ (wbwf c,mw-eznlm)

Q@tt.&n\ ! A = bft, in ’id(.ﬂ., remaining
bits zero

R := address relerenced .

V.8 T:Efwfﬁmpﬁmfmv‘%i% i inawarsle reydfv{ah_y The



N
Routine TIMER
Fanctiom MM'ﬂIdJ‘r\ The time SN SCHEen .
Address 1 8oH
Presethings  Call TIMINT. St MINTES and SECNDS.  Fill dligts
| in Gmpinics RAM
Postsetbings Q244 selocted

el Pt R s Yoahe  Ré: colaor bits

Outfmk P arwmdlers
A Ro.gis'ters A‘U‘em‘

g04% Contnl Road -
§0v8  (odtol  Allred  RRIY Ro, Rl RL,R5,R6

|nkemak RAM &d
o Inkernk €M Mtwed  MODUGO

B2l RAM  Roud
Qe RAM Mtred

E’I“mﬂl RAM  Rgad OLbZ fre minates and sewonds.
Exlernal RAM MM’( ' |

kOM Dala R“J

Calks GEN, WORD, LSSCAL, © TFGST
Called B}




TIMER “Mni‘w'u fhe time en Screen.

This mutine  maintuns The time i e Lrrm 15T
MM SS (minites and second)
on T\ saeen usinj /e fint twp jmaf mjr'ors.

The timer mut have been imitiakine Lg The mbine. TIMIN T
The rwtjre has noﬂu'u; to do with Ne Foeg internad Trmer.
TALt +ier . wns a/‘.m e Moddéo courler =59, Tkys oupder |s
held ds: ‘r‘narj, mmber. Bit 6 of MoDU6o jyficates whefher

The TIMER sfwdd be jnw&mdfa(( &'fs;d) s decremonted
(bit deared), Bt I/ F set, inclicater hak [Re timer has sfzﬁwf
and re ackion.  will beo Caker

TIMER | whon called  cnd whon  The shove condiis  are Fulfllsd,
inuemen or  de cremends SECNDS amd MINTES In
aytermad RAM qad [repares an a'ui'pwi‘ PALM using OuTP(/z.v.),



el
W

Reukice T IMiNT ' | /
Fanction /nlhdm. Timar

Address 234 H

Presethings  Call Scg2th, DISABL

Postsettings  Sek initiad digits in 8264 (mw SEC oA LbH, YeH, SAH, SEH)

'NPJ Poamders  R3 = Y- yakne KQ Tvalue Rb= (ofoqr bits

)
Outfmk Parmmdes K6+ (olour Llh (aa[Ju;TeJ)

Ro.at{ters Mtered Ko, Rl, £S5 KE

9042 Control Read
80v3 (owtrl  Altered

lntend RAM  Leod
Inbemad KA Atored

bk RAM Rond |
gz‘*"\" Rflm W/erurmgﬁs /Ml/ L

External RAM  Rgad
External RAM MW?

KoM D.ita Reu’

Calls LDMAT
Callod ﬁ}




TIMINT Iniliddize Timer

|5
Farya doscrigtion of ﬂa."hmcr drrﬁzg, see The mutire TIMER,
TIMIVT j
g o Fotloing qrovp meysr
: bank |blaak | blank

The time digty Damselves are undebirad and must ke
Inaded by User,

Tie X amd ¥ (rdinabes and The cd&wf e Me(mmpdb
The Cd/[&!’ Rsubine TIMAER — maikains TAe time.

© 0{{ ||

25 1 Lesgd’]o_""z_{



| S

Routine  VRTETY |
Fanctim  Vertical Blanking. |alermupt Service Routine

Address  OIAR |
Presctbings  RE0 selocted, 9244 slocked, Acc,Pl sowed.
(oMl as 0‘612')‘(’ INTSVC)

Postxﬂ}mjs RQstores envirrnnel for amd Nrums to mtem@’ted (ole
Can also exil o 040AN For wser sound hauuu'nj . FIl set

(gl Parumter
Oubpuk P arnmders
) &3(‘5&5 Mtered ~ RBo: Ro, Rl, RZ, R3, R4, RS, R6

9042 Contwl Road
803 Cowtrol  Altered

Internd RAM Lo d Misc (86)
Clakernk KM Mtored — Misc(87), Movuso (Bs-0), oVsTAT

8lee RAM  Reud A2
8y RAM  Mtered  Data, Ao

External REM  Rgad Data Packets (if present)
Excternak RAM Adtored

Row Dala Rea_J § svnd Twuﬂ.s it sound a(l'l'vﬁ

Cadks OUTPUT
Called ﬁ} user




e

|56
VRTeTY Vert co Han}(m_rj hlermwpl Jerviee Rrwting o5

VRTE Ty v standord  actions which are synchrowized &

Jerticed b .‘atamrfr. These are: date counter, move
olakm Puw.'.( fg e Grs.p)u‘ts RAM Mt‘ Slervwl'm Smﬂd. ’

CALLING SEQAENCE - 0406 ITMP  VYRTETY
oy

0406  TMP

user — extra - actions

wser ~ extra ~ achms
JMP  VRTETY

fCTioNs PERFRMED

‘ncg FI 15k 50 as to hdAl conked ol 01(' fhe MYTINT
Lﬂ“VP, Shguli ﬂ\n Nan program be There .

The Sdhus Latﬁ \S f;“mo\ in data RAM. This is

NLLLSSaty  sinee it will skﬁ(ﬂu b.c V{f_ﬂtf(i bv ﬂx

P44 3245 for e nat Fame scan.

Te module 60 counter, hits §—0 we incremonted
and Asared it 60 is reached.

K The miscellancous F(«tj MISC bt T is sek, s
cleared and OUTPUT (1«'\") is calltd, a rowting
for transomyy daba from ‘e witermal RAM to
N Gm,pf'l!‘t? RAM .

If e miscellaron Iqﬁj MisC bit6 s sk, Then
sound is prcesed  The frame cont for The
cumenl  tone 15 dace moaked (Rjtmr R3)_ It This
has expired Aump is  made b GOAH s
ot he ucer can  all The right  sound 50w

rowling

,F no S‘O’WM( LQ(Vfth ¥ re.:uw'ch, qjum‘p s maa(e
bo ReSToR (sea rmufine INTSV) Lhare a retum
Is made to Nha fwturu?‘fed code



Section 9 Standard Ec‘nig,uts [ 57

Contents
Prb*rmni ng Tﬁckni a"w.s

G ame ’Téol\niobms



P/‘Ug’rMth K:'Lm'?uzs )\;%
Iualvdy from a4 cumedl page ditn table wsing an indax in interndl  PAN)

Mov RO, # index
MoV A, @Ro GET INDEX FRom INTERNAL RAM
ADD A,y #low. dtab

Move A,@A

DTAB D3oN, OSOH, ool

Switeh - stakement using a pd.mfrwfu in intemd R4M

MoV RO'.FI:l'“ng
Mov A, @RD

ADD ﬂ' #‘ow._jtaL
JmeP @A

IR . low, casel, Jow .case?, s low. caseX

For- loop

Mov  R2Z HN
Loof  oop actions
DINZ R?,Loof




| 52
Sublradtion fom aumberin ACC I

CPL A
Ao A, —  (vados femats)
CfL R

Optimiux‘m in & swbrpwhing

Wiue e rdtwrn follows o subroutine action (RET=RETR as reqpured),
raplace L
CALL  SusRX
ReT(R)

Lj TMP  SuBR¥

ov  atlempl to place SUBRX at the lreation of The
above TMP j making e TMP  abbogeller redundant.



J60 .

Bction in a  register (e. g shift Ieft)

XCH  AyRS
RL A
XCH  A,RS

Action on o byfe in intermd KAM indered via RO (e, shift left)
cu

XCH A, @Ro
RL A

XeH A, €Ro




SYSTEM _EQuATES (1)

SQNO

SAN)

SAN 2

SAN3 |
sawl
SQNS |
SQNG

SeNT7

SANgG |

SAN9 |
SRl |

SQAA
SRAS

SRAC |
SRAD |
SBAE |
SRAF

SAAG

SQAH
SAAT
SRAT
SRAK

SBAL
SaAM

SRAN
s®Ao
SQAP
SRAK
SGAR
SRAS
SRAT
SQAW
SRAV
SRAW
SRAX
seA Y

 SQAZ |
sasP |

JQEN
SaPL

SAMI
SR PV
L SQmMlL
. SREQ

SRaM
SRCo
SQFs

_ SQMR |

ERl
EQU.
EQY
{=e
Eau
EW
&y |
By |
E8]u |
EQu
EQU

EQR
=
0
Eay
_u
=
=
ERu
EQW |
=
EQU
=
Eouk
=Y
EQY
E‘Q\I

E]U.

EQY
ERY

Eoy |
EQU
(S U
EQU

EQY
Ecu

QU
EQU

000H
00IH
002 H
003 N
204K
oS H
O0CH
O0TH
00FH
009
030H

020H
025H
023H
O] Ar
oin

AUMTIC

O18H

o}t

OIDH |
ojen |
OIEH
OIFH
DOEH |

02 N

02pH |

017 H

00FH |

018 M
N3 H
019
01 H
DIsH
07 W

DIl H
02H

04CH

o02IN

00CH
02FW
0)0N
0281
0ZA N
029K
028 W
00 K
004
027 W
00BN

macr ?MlKEYS _ (kegclﬁofiu) |

space.

R mateix | zealer

e T TTF

plus |
L Mitus |
times
_eqpuads

B
ey

la,r-

_cymﬂﬂm Mark

saMSi

SamL

saLL |
SOMR |
. SQRR |

| SQNE |
‘QQNW

KRA
FQTR

SQRFR |

SQBT |

SQIN

SRSM

- SRTK

saBR
SRBL

|
EBM

|EQUL
By
Eau

QU
EQu
B
B
eay.
sau

Eeu

EQu_
cauﬁ

EQU

 BAH
0I5H
034N

032 H
033H

0ZEH
03BN
O36H
CEYL )
02%FH
03FH
UIDH
03CH
O3EH

UE]

03M

m%sbbmm

_man l?Ft S'toppc
man left nnni
imn nght stoppe
ran nﬂh HAnAi

bottom |riq]
b‘ I‘nm k’ 1

SIMILAK W%(Ro FOR
DRECT. WSE oF

[ws"e/f

¢ ¥ KEY CobE ?

:sAaﬂQ%w’rHWW |
/MJO/“ Tms rj



SYSTEM EBMATES (3 macro SMCOLS
_ £

| ;S&MIBH]
SAMIGR
SAMI RE
samz BK|

. SQMI YE

SAMI TU |
SRMT Pu
SQMT WH

 SQMIDB
. S&MIsSM
SQMIXS

SRMABU
SamA RE
SGMA BK
SmMA YE
SamA T

SamA PU
SamA WY

| sR8G8M
. SQBG6 SR

. SREG RE
SR66 K |

. SAMIRE +samlek
. SAaMI BU t{amlak
. SAMI RE + SQMIBU
- 033H

ool [ [
ouy | | | | [ [
|

OOIH |

. SQMARE+SGMAGR | | | m
- SAMABUATRMAGR | (me
SAMARE+SAMABL

00EH

cbloht ol atibites

ﬁﬁnér sz |

.»‘l&iﬂaf‘.fj&jﬁn |

mintor | e

‘minor

oogH | | | [ [ [ [ ||

O|loH

| jo2oM | || [ [ ||

DO0K i

" minor | blaek |

Wi bior Y edlowr
Larguo

miner p
\Minor ':)3
T !cl.mq,u.a sfzR. |

smoolhing |
X?ojmwn%?xd

 SQBGRE + SREBGGR | Euﬁ
 SREGRUY SR EGEK
SQEGRE+ SR B4BU

0BPH | | |

ooV |

| (o024 | | | | [ | | |

| _001"‘“ | R R |
opoH | | | | | ||
SRGERE+SGGRGR |

SRGRBUtSaGReRk |
Somefﬁ RE +SmGREBU

SRGRBR |



r

SYSTeM EQUATES () wacre

SVMINI

SVMINZ
SVMING
SVMiVE

SVMAT L
SYMATZ
SYMAT 3
SYMAT &
SVMATS
SVMATG
SVMAT7
SVMATE
SYMATY
SVMATA
SUMATC

svarit
SVGPIZ |
SVEPRID |
SV&P lig

VeGP |
SV6P22.

| sveP2s

Sv6P24
SUeP3l |
SvePie
SV6P33
SVaP3¢
SUGPIH
SVEFYZ
SVGF43

symIel
SYMIr2
svmIpl

SUMIFY

SYCTeL
SVSTAT
SVOVST
Sveolk
SYYSTR |
SV XSTK

SVSPSR.
SYSDET

_S\Zfam
SVGRIRB
SUGRiV

B
EQW
E]U
ERU

EQU
1y
QY
gQu
EQU
QU

Eu

&

EQU
Qi

. Eau

EQu

Qv

| Eem |
C EQM |

EQu |
gad
EQU
o\
EQu
EQu
£RU
(Sel]
ERU
EQu
EQu

_ Eaw
SV

ER
=
EQu

Eau
EQu |

SUH
EBM |
éau
EQu |
Eau
Esut

£au
ol
Ead
EQu
tau

D00H
004 H
0084
00CH

OiOH
Ol H
DigH
OICH |
D70H
02UeH
028H |
Uy
0ol
DSH
PRH
OXH

04oH
O4iH
OkgH
]
O%H
094H
05gH
OSCH
060H
DéVH |
063H
D6CH
ol
014H
078H
oiCH
080H
033
bJoH
ORH

0AvH
OAIR
OALH
0A3H
OAMH
0ASH |

oR7H
OAAH

DcOH.
ObOH
PEOH

SMURAM

v icif:“’f ™4 fhl ﬂ-ddfeﬁes



I () o ‘ll I U T s B S 0
SYSTEM EQUATES (W) acro | Sf‘\“‘f@fﬁ‘ vidoo ram register ontedt eqpates
‘ 1 Ilﬁ| ’T || | I &ch5o+nﬂ:séeFurﬁ¢%
| | e e

-

| 1 | | L

| .S_Q?IEﬂI_ EQu  POIH  for SVCFR:L(foP"“). enable horize

| savFes gau | loozW - | forced position stoke.
T | bavesz mau | po4H | . . | . || enable's iile,
| saVeak waM | ooy | - - |- | onablegrid

| saVEeo| geu | oioM| | .. .. |

SQVEDP| AW | oW - -

| SQUDEN| ERu | obeH| | |- | - | [-+] |
| saye.-aw EQu ljﬂ I 00 1 e

 SQVAST kqu  ooiH

 sqViPss £ru "ﬁﬁ
 SQVSNS [Equ | oowH

SQVsT EQu| posH | |-
 SaVexe Ewu OkoH | -
S& VlIV'.'-TO EQu| oSl | |-

I
|
|

I - 3

| i
i i
{
|
[
[

external we[l;@r L
o p

major pert HEEENN

= I Il 1 e | :




 SYSTEM TRUATES

(s)

CALHD
CLEAR

CLRMAT |

DisABL
DVDE

ENABLE |
EXTRAM |

EXSETY
GEN
atEM

INTSND

INTSVC |
KeYERD
KEY CHK
LPMAT
LSSCAL .
MuLr

NMXTINT |

OPMT
OTFasST
QUTPUT
ouTP

OUTPI
Resiy
RESTER
- SCoRE
SCROUT
SLR24k
SMDSET
START
TIMER

VRTETY

ToNEZ
STPsSMD
CRASH
ToNEI
seLup
ToNEY
ToNES
SCCWN
GUNHT

EQU
EQu
EQu.
ERU
EQu
EQU

Eau

Eu
LS
{2V
(SN
EaW

£an

EQw

EQU
ERY
EQU
Eau
£ERu

EQu

=CN
EQu
£ol
tau
EQU
Eau
EQW
EQU
EQY
£QM

Bl
]|
EQU
£QU

Eau

€qau |
EQy

£au

EQU

ER]uU

3RIH
OFIH |
1664
WCH .
XFH
L
DECH
DYBH
2294 |
AUAUH
DlH
D09
D8oH
Wpd
261 H
4EN
SPPH
176K
JEAH
i32H
08)H
IFeyn
02EH
38FH
Ol
j1CH
97
o0&
1AZh
2C3H
PR
DIAH

334
JCH
326H
33CH
FAH
356H
35AH

I5EH

36A N

| matre

SMEXEC

. Ege@fiwﬁ entnes
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SYSTEM EquATes () macw smssulN

SQSDOI

$]sPo2.
SRspe3
SQSDoY

sesbol
SRS0O6
SRSLO7
SRSD PY
SQsp o9
Sasbie
sasb i

sasp i
SQSDI3

Saspite

sash s

SRS TON

SREOWL.

5Qs083
SRSILS
SRSI67
sQs1se

SQS3I3
SQSgoo

SQS667
sRSoIK
SQs 0K

SQSLAA
SQSLES

SASH AA
SRSHEB

ERY
Eau
Eal
EGU
E|u
EQU |
U
EQU
EQU
EQU
EQU
EQU
EQU
Exu
ERY

EQl |

EQU
EQU
eRu
Equ
Equ
gxu
eaun
eQu
Fou
cau
tau
Eaw

QU
£

of
0L
03|
b
0S
06
07
03
09
io
i
12 |
I3
I
15

p2oH

000K

OoH

008H

OO0CH
DioH
DiGH

0BH

o) H
olUH
014H

Doy
OF 7N

Do'l H

opit

dursion

’_h;mesi

47HZ
23 He
128 H2
I61HZ
2850 HT
ITIHT
SmHz |
EETHT
I Kz
2 kne

low iMpure
lowr impure

‘high impure
high _mpufi

smd ﬁmctums*
SRSTAT  Eau | o%on  stalus
SRSENB €au  0%0H  enable |
SASERT QM Dok unused it
SASKKS ERY  070H YK-s hifting
SQS1KS Eay  DooH  ZK-shiftidg
SQRSNOI  EQh 00N noise
SRSVO0  €an 0o  wolume
SASVOl, Gau | bl
S@sVoL Exu ol
S@sVo3  EQv | 03
SQSVOoY Equ | ok
SQSVoS  geu | 05
SQSV:DE ERU | 06
SRSVOT| EQu 07
SQSVO2 | Equ 03
SRSVY? | ERu4 | 09
SASVI0  Eau | o
Sasvil | gaw it
SAsSViZ  pau 12
SQSVI3| gau 13
sqsVie  Emy Y
SQRSVIS| EQU | 1S
SRSPAU EQU | 0ZoM | PAUSE
SQSCHA ©]U  O(DH  CHAINING

SRSEND BQRW 000N

END OF “TARLE



" GENERAL _EquATEs (1) ;mo EGMI?RI%M L] ;atm;l ram iaddrfsse_s |
! | | | | | | | } | | | | | 1 | | | |
GZBAND  Eau  0Z0H :F{ags For rma:tmunj fmsshy-»v& Eads‘

————— il

GZLIVE | EQW  029H | ne of lives | i
GZRoWN  Eau  0/H round A |
Gzmob3 | gguw | ol 3 counter et |
GiskeT  EBw OXH s Jﬂlﬂme or game fammd)'err |
| GZNSHL | EQU  02PH |

GINSHZ  BRd  OEW
GINSAR | ®BW | ODFH | | | =
GLNSN2 | EQW 03w | | | T name 2
:azhsﬂ'r.m oM | | | | 7 | Tname b
GZNSN6 | B O3H - - | mamR 6

L GzhNsCl | kah | 0B e [ cumel sere ||
 GZNSC3 | BAw | OWH | | | k| |- cument Stere 3
GZNSHYZ | ¥ | 0%H| | | . |- high stere 2
GaNSHy | B | O3%H| | | | t-| |- huakmﬂé "
GeNSM, | g | 37| | | | | [ | heme | |

"\hh—s‘ure 3
eArrour

name|s| r A,gl\'swrelf
g
|

-

| GeNSN3 | gau | DRH g | [ nbnde (3] ]
| GZNSNS | Baw | OHM| | | | | |t | neme (§| |

| GZNSSP| | €A | O3AH| | | | -] | | spate] | | |

| GzNSC2 | KM | 03BH | | | |t |1 lcumest  score 2

GLNSCH EQu  D3CH Ll L || eumeat Smre‘f'

| GZNSL? | E@u * GNSAR | | | | 4| 1ss9-

GZNSNC  EQM  GNSSP } ‘ no.me Count

- S2oVST | EQU. DR | _ouet—rf status mP | |
GZM®BE | Ew\|  D3EM | Modoif?-gé cmn'g?-!'. _ I -
 SZMisC  E8W  oIFH miscllancevs Flage L]



GENERAL EQUATES ()  macro  GMERAM ohkeud ram addwsses

SXMISC
SXM NS
SKSECS

@X|NPT
GXSUPR
GXSPAD
GURNM
GKRNPL,
GXSWAP
GXEXPY
GYEXPX
GXEXPL

GXMIV
GXMINT
GAMIN G
GXMING
QXMATL
GXMATL|
GXMATS.
GXMATY
GXMATS
QXMATL
QxmAT7
GXMATS
QEMAT9
GXMATA
QYXMAE
GXMATC

GQXMIcH
GXMIC3
ax mIy
GXMICT
GYXMICH
GXMICH

EOM
Eau

au

EaW
EQu
gau

By
tQu
B]U

ERU

EQU
ER/U

EQl

ERU

E]U

=E

EQu |
e |
£au

cau
EQuU
e V]
B
EQu

€U

Ry

Bau
EQM |
QU |
EQU

EQY |
EQu

EQU
EQu

000
001H
001H

0034 |
POGH
005H
006 H
DOTH
0094
0094 |
00AH
008H

00CH |
Noh
Ot
DgH

MIH

ofFH

0l1H

O25H |
2294
018 H
OLEH
03lH
034H
037TH
03 H
03DH

D40
O4iH
DWLH
0¥3H

Ol
D4SH

GYEM L

 GX6MIT
- aXamis

Gxami

 GXaMLy

axemal

- Gxam13

axamLy

- Gxam3| |
. axamil
. Gxam 33

| GXGM T4
- GXeMiE |

GXGMEL

| GREME

Gxamie

GX&CI
L Gxactl
exec

GYGC23 |
axeal 3|
Gyac 33

| axec I
~ Gyal &3

6y

QXGPIX

- axak2y

6XGPX
GXaPY
a¥aP3IN |
GXaPYY

 GYaP4y

| GXGRIB
. GXGRIH
 GXGRIV

GXTEST

EBu |
Qv

EaW

tau

ERu

B
(U

£au
QU
Eau
g
=
B
&M
.
Eau |
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