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TMPRTANT PROGRAMMING NOTEX Pace(t)

GE DIsPLA A 755 READ oR WRITE
@/‘jffﬁﬂ PDOIZT 7:‘7#(5< N> MBGIc HARDWARE READ OR WRITE

b3 p2 Dt D° VT PUT 75#
l p2 b2D) Do
prspLaY biseLaY ONE D7f7é’ b5 ¥4 =

- e o B PAES | READ ONE
Tl ppins WRITE To GNE A |
(o-7) e o egs | OF B PACES
(o-7) (o-7) |
READ EXPANSISN |
WRITE ExpaNsiaN |
T (6 paces To I peats |

NOTES®
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: MAGI< ‘oﬂ.’ WRITES, THE PROGIRAM MIsST PoNT Y&

N '

R .
W HEN ExEcITING (yxAé/c xoR ‘ et
250 (PJ MoT ONLY ~ To THE PAGE BEING WRITTEN , BuT ALSe PSINT [o THE SAME

PasE T BE READ FRRoM. THE MAGIC HARDWARE I?EADS AND WRITES Lbéch&-L“ffo
JHESPE FIED PAGE FR THESE 2. LocieAl MAG&IC 'XoR) o R WRITES.

VA o
ExAMPLE; WRITE A GRAPHIZ PATTERN Jo PAGE Z UsiNe A MAG< %R FJNCWW\/

@ SET UP MAGIC OUTPUT PoRT OCy Fol A LoGiefia X0 MAGc ,:,N‘,ﬂ,,,\/‘

@ PoINT THE Z5O e/ To THE SPECIFIED PASE Folk THE MmA St a2 WRITE
BEFRE ThE ATvAL. ZFS WRITE NS TRICTISN §SUEH AS LDIR) IS ExECITED, TF

Tué GRAPHC. PATTERN WRIT& SUBRTINE UTILIZES PusH [pap [NSTRVET NS Yoo/
JMUST ALse POINT ThE Z5o To THE PAGE THAT IS UTIL1ZING A STACk AREA .
TE THE STACK ARLA IS (N PAGE (> AND v ARE WRITING A ERAPHIEA L PATTLRN
7o PACE 2~ , o0 MUST PoinT Tné ZFS T fAGE O FoR THE PJSH/‘PAP
[NSTRUTien & AND POUNT THE Z-50 Jo PACE 2. FolR TRE PATTERN WRITE
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3E 22 LOA Gals 00(0 } PoNT Tue Z50 CPY To PAGE 2-

S5 THE mAGc HARDWARE CAN
D3 75 aovT (17§H)/A Loatcmf [ZgAp/WB:TE A
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/
T MPoRTANT NOTE . |
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>7ké ZFo (pPJ ( oUTPIT PaRRT 75,() WHEN WoRRKRWE WITHIN MUCTIPLE PAGES . Tals

[NCLIDES WeRkinG A Z50O STACR AREA ) VE<7oR. BeackS | VARIABLES ANp [rhes
wWithiN ANY SpeciFiED PAGE,




Ui1-RES MmueTi-PAGER, TEST PEMS
ExlenTi S ON M DESICEN'S mopiptED Hi-1RES AsrzacAﬁf
(‘ WITH [25K<3 ) S pAGL STATIC S<RELN RAM (seAm

ENTRANCES 2
AULTI~PACE TEST DEMe  PAGoA, Py
c@ITTER movE AND ERASE & PAGES PP, F, oo

Hi-Res FisH pEms  P.iiq
Mov g </zfrr£;2) USING HAND (onMTiRe L 1) WiTHiN B conn ECTING Seenes P, lop

[ooTINE S / SUBROITINES OF INTEREST : !l

Cnbcle foz LEFT/RIGHT KEJPAD (orumn PRESS DURING STSTEM RESET l122— |
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NESTED "wsz.é oLy RouTiNES / Vo EGO STAK AREA um/z.r;p)

Exirs WiTH JPLIX) oR JP(IY) |NSTEAD &F RET

"A" WRITE RELATIVE | wRITR p5 l
B, WRTE wiTH PATTERN Ji2E, WRiTP p. & |
C wRiTE patrerN WITH LosRoWATES ConverRSmN  wRi7 P.&
D, WRITE BATTERN, WRM\ P.7 "
| E. MeRMAL WRITE | MWRT Ay

); WRI‘fE EXPANDELD  WeXpD PilO-l/

G. WRTE wiTH FLof’, werop  Piz—13

M. WRITE WITI ExANBED FiaP) pxFLef PI{-(5
ADDLTI NA L "write oNe " RoumiNE s
LoWVERT XY CooROWATES To MAGic APPRESS P10 15/

ll—’l!-u ARCA  Fiel P19

 ResmRe A/RKA/ restel. Pzo—ZI

MAcic ENTR NT) menTR P21 '

j P R SAMPLE PARAGRAPHS |
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k\/RITE A <vs7e\ PARAGRAPH ©F TEXT ) wpé?H p.o2~24
: ‘WRWE oNLY (MD Z50 STALK yTiLizED) FisH TANK +(5macie pPATTERA
( | wRITES, PN\ P24 32—
7% piscer. <HARACTER. TABS  P33-35
CLEAR 5eREgN, ¢seeN PH] -




Ae £ (/'//')
- — ]
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(ujﬁN\ WRITE ONE LINE aF TEXT WITH EXPANDEP LNLARCEMENT |

( WRTLIN, P.5] 2 |
WRITE (NQRACT £ WCHA A
mtz/m CHAZAera);mm(? \5577& P55

(5u<é_ xL/TC-xT STRINé)S{.’/cE PGC

e - .

WRITE ENLARCED TEXT — RELATED SYBROITN, .,

DINPTES Jo MAcic ADPRESS |
QUEST (Birs 7,621 o mAsk

O/GIZA/‘AL /11'12553 (o VERT (oo
Wi r‘H P@’.JVGSFG.N' F';R C!)-Sfél‘/\ MA@IC. ),/Lap Pé
REGISTER VALIE

Recya L , P 55 -5

NoiZMAL wWrITE ﬁwhl«/ES (Uﬁuzfs Z?DASﬂRK AFER)
A, WRTE RELATNE FRo M\ VE<Ts R Bu)(-/C/VV\/F(T@ P,é‘/

B, weiTe RechATVE, WRTK P,(o7’
7wtz with PATIERN 312E) WRITE p.&5
| | peb
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va’wss/wsﬂw‘nméﬁ OF INTEREST phace (iv)
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IMITIACIZE ScREEN INTERRUPTS

INTERRUPT VECT= R s
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$MIN s SEL DﬁMﬁ) P31l —/22-
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LINE WRTTeN) CWXP ) PACE|SS
22N USED fol2 A NeBMAL WRLT & )

Luste M fLoP /fMP PATTERN [N SAME PATT:
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CUFLeP,) prce 14O

ispiby ELAPSED TimméE HR
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OVERVIEW VD
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. /gy SE
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2 éN\A LA S
4 ” . pRCL T~
COPY MeVE LRiTTER. PRe ' Y .
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MeVE (RITTER. WITHIN B INTER conNETioN GRAPHIC SceNES PAcE (v,‘) |
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@ FROGRAN BEGINS @ 36DD) ) FAE (06
PreerAM PRGES [0G—/]1
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Hi-PES FisH PEMO
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MM DESIEN FRB HI-RES MYLTI
fol USE WITH MoDIFIED Hi-RES ASTRoAE
J25KEB ScReeN STATZ RAM (SRAM) .

TNCLVDES A

-PACE TEST DEMe> PACKAGE
WITH MueTi-PAGER AND

1

MoVE crirTeR WikiN 2 scaNES,

Hi-RES [FisH DEMO-AND ,
cHeck LEETRIeHT Corvmy PRESS

oo, C2 SF3A (o ASABF  aumP T
/ f | S pulinG SY51EM RESET | PAcE 127
(oLer, TABL LEFT JwP P FISH DEM O
C g , \ if QB E “ RIGKT Jmp fngoué e TTER
C"‘RT-Q-‘ ZC)@ 5; 07 WHITE Pixell L Ve INTGRCONVETING
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£C  LignT BwE: ol A
oC

Jooh ”
ri

(RITTER PATTER

Zaa
20D,

2012y :

2033/{
2043,

2053//
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AZ GreeN (o R‘é%l
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WAGeN PATTERJ\/

o5, o< FET

oo TG
O{Z L);SIZ_E

) SIZ2E

b 58_,_/ OO o5 SCLD o] %

705F o 22 22 07
05 55 55 50
15 54 15 54

2067 3y

ot 55 55 %0
ve 55 55 00
ErEH S

2. AA AR ZH
Jo AT 2A of
Jo 2o 0% OL/
52 AA AN §5
o) 20 ox-4 O/L/
jo o 00 07/
20AF, [0 ¢0 9° 071.

TREE PATTERM

20857# o) X s2E
J1 Y SizE

5

2%
A=
0%
oF
2C
7E

26 5‘3{,

20AY

Z06 Aq
BE, OF

HI-RES

STANC RAM

WRITE oNLY
ERAPHISS

MNOTE :
GRAPUHIC PATTERNS

PAecs Z — L/

SMLAR 02, SAME AS
LowW-RES PATTERNS

TAKEN FReM
MUTTING MANUVA L~

R\ CoDE LISTING




208,
Fy Fla
yA
OC.O# 7E
EP
Hi-
i
WRITE oNLYT |
GRAPHILS

C e
Ac.
TS PATTER(\J

C)IC X szk
M ¢

20

Jopo
§oo3<

30
(oW BsTS A
gw, PATTERN

oA (zaLimrE X<
“l/

(O);A X si2F
o N si2f
0D
05 4o
54 00
Z _
OpE// 50 oC




ow BO oy .
T PATTE RN [ a&seeer ) jr///-;eg_s

ZOEO# 063 X S=2E

¥ I d ATS AWl
po 44 00 WRTE ONLY

/| 55 [© GRAPHISS
|5 55 hLo ‘

02 AA OO

bz. Az 0O

JoFfy oL AATO
po AA 0O

ps A 00
/S 55 00
55 5% 59
2004 51 5% 50
Y| 55 oo
4| 55 06
Y5 55 0O
ol 55 0O
0l 55 00

2112y 0% 45 40
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WRITE RELATIVE 5

//W/ZUE aney //VﬁIZIA’ﬁa/\/ OF ON-Boakp SUR#H3 7
N6 RAM Jirck UsE 1%
ENTERWITH® £N2=’X'Cboﬁouﬂﬂf'bngAMij7752J
[= Y (laakﬁw,arg l
A = MAgiI¢ ResisTER VALJE
Hi-= PATTEN AvoRESS - f‘il 0’0/,\/7;»/5- AT RELAFVE )r:)
IX = PRacRAM, /%arl?,ﬁ/dg AppRESS : { SUBSTITITE FoR ,,,W;>

wWriTR 21 IEH o¥ EX AF/AF/ SAVE MAGI< REC VALvE
75 LD Aj (/!J::.‘> A= RELATIVE ;j;,(
2IZUH 273 N KL PornT HL A7 RELATIVE 7”
3 ADD A)E 1
5F - LPEA
7A LD A) D | ADD RELATVE X Te
AT Ape A O MAIN PATTERN X (o2RD
= /
57 LD D, A | DE=vPoatep X toozpinArE
7E LD A (He) A= recane
273 INE J/L- PoinT HL AT PATIERN X $i2£
WK(TQi Z'ZC[” (go ADD Aj [5 AbD RecATIVE kf To gp\ﬁr:r‘:sz# “‘f Caai D
EDH7 LD I, A | Pur UPPATED 7N RECYT
ZIZCH OB . EX ARAF  A=mMAGic REG VAvE AGan
TINTERRUPT
Ree L usel

NoOTE * WRITE ReUTINES PAsEs B—[% ARE
SIMILAR. To Low~RES RoVIINES . THET ARL
ReVISED FeR A Z5O WRITE ONLT MoDE .

&_ ZS5o RRSX\DS s R. 5SiAck AREA ARE |
JTILIZE D, floeﬁerum\(
o PUSH/PoP INSTRICTIONS ARE USED.




WRITE Wi PATTERN SI2E [
N WRITE oML f VAP.nATzoI\} OF onN-BoARD SuvE2+4 37
No Ram S7Ack USED. ’
ENTER WITH: T = ReEeT = \r(ooilbmﬁm
DE= X CoorpwARTE
A = MAcie RECIZTER VANE

ML= PA TTERN AI?PRGSS*Z /PO(N'TN\G AT X si1z€
IxX= PROGRAM CoNTINU AopRESS " (SUBsTTE FoR RET)

wRITP ZIZDH He Lo&, Hr) (= Xs2&
2.3 InNC He Pont HL AT Tsrek
H6 Lp B,(m) B=TsizE
Z};&/l 273 IV HL PoINT AT Pat7e RN AVORESS

WRITE PATTERN, WITH (ooRDINATES (oNVER SN
"yeire oneT varaTioN OF ON-BsARD SuB#36
No RAM STAcK USED.
EnTeR wWiTH: L =ReeY = Y cooRDINATE
DE = X CosRrDINATE
( = Xs=F
B = 7352
A= MAGic RecisTER VALIE
Hl= PATTERN ADOREZS
, 17{? PRoGRAN //(oﬂfwus ADDRESS ! /508>mvTE FoR ,257*)

/

1 L W MAGIS ENTRANCE
JFP MENTR

N
p.al
(oLel TABLE (Pﬂééé TExT THTRS )

C.RTZ- »4/37;/ | G3 RED PleL._’lj— LR PEG 7
fc kT B E ‘{ = '[ G

WRIT 212y (5 <6 22

| AD sreen ol 5
) 2I37y oo Bufk oc 4




WRITE PATTER N (WiTH MAGIC ADDRESS d/\/L‘f) 7
I Ire onet” vARIATISN OF ON-BaARD SUB# 3
Neo Raml STAck USED
ENTER WiTH: DE= mAGi ADDRESS
C = X sizE
B = YYsizE
/_\ = MAGIc REGISTER VALVE
UL = PATTeRN ADDRESS
Ix= Pro&rAM Y Continug ADPRESS ”/,SJB}Tzwré FoR RE 7‘7

Rzl 2,3?# CE'77/900 BT 6, A CHeck FaR A Fuap WRiTE
20 6D - SRNZ WFeP. . UMP IF [Frep
s
L2 5F Bt 3 A CHE I Fal ExpaND WRITE

2.13E, 20 35 © JRNZWEXR  JMP (F ExpaND




M wRT ZlL/o#

2/50#

NoRMAL WRITE

79
oy
Dq/ poéG
Y7
oY
HF
792/ 9‘\{
0%
“A
b4

57
oF
5F
P9
AF

77 e B

EPBe

LB A<

Ex ARAF

LD AE

Exx

LD B’/A

Ex.\AF,AF' A=Xs1ZE
LP (A

L2 %<
LOAE ~
Ex AF, AF'
Lﬂf‘/b
=X X

Lo D, A /
EXx AF AF
LD E A

E X<

XoR A
LD B A

Moyy é

/
LD IR [p;:)r (HL) 7]
DE (/DE-f'l
Hi 4 e+

Bc « Bc-1
CLEAR SHFTER EnND BYTE

LD (pz;)/A
EXX
LD A E —
Ex AR AF "
LD AJD
EXxXx
LD@A |
Ex AF, AF
LD EA
Ex DE ML
LD £ S'op
ADD HL, BC
CEx DE, HL

4

A= XSIZE
AlzXsize
A=Ts52E
1 e
B B/:: Y size
c'=Xsizg

\

SAVE

{
- DE Z MA6 L ApoRESS

_
ZERs B

L WR(TE PATTERN LINE

-

7]

. DE 2 pmacic AbbREsy

DE= PATTERN APR

HEm mAaGic ADIR,
C’BWES/:-IME B=C0
Poi7 HL AT NEX7T tuve M*"‘fé)
DE= MAcic APR ABR
U= PATTERY ADPE.
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NRMAL WRITE
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3z 942

66 1 96l
//dd I,OO
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£173
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c V
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i
57
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5F
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7C.
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O
GF .
/O CD/

Py

— pPols

b

EY
‘K\ De6S

(oNT D

LDAE
r‘wowE

EXAFAF

LD A, p

L’xX

LDPA

Ex AF AF'

LDE A
Ex)<

LD A}L—f\-—-/\/owb
EXx AFAF

LD A}H
E XX

LD HA
[x,AF AT

LPLA

DJNZ— MWRT
JP (1)

T

SAVE

o/
- DE = macic ApR,

B =7si1zE
C=Xsize

L DE =maci pApi,
HL= PATTERN Apg._




WRITE ExPANDEL /O
wexes  zi75 gt Y
J EX DE} HL Hl= S<res N ADR
DE= PATTERN ALK

WExpP L ,
% Z% DA
78/ £ AF WEi NoW <. ’7
LD A ‘2 /o,
D,,/; E XX B=T sz
0% LbBA ¢ <& Xsize
0F Ex AEAF
pa_ 2
7D/po(7 k)<>< -
0% féfé\ i
D ey b = et 1A,
67 Lo A
ey
23 by A
7;)‘ l &2 ./9 il b= X51Z2E 7]
W LxPD 2 3 LD A (pe)
/ IN¢ DE
77 b /h’l—7 | WRITE ExpANDED
2% Ini¢ A BITE
77 LD //m/A
.8 ¢e90 [oa0 Z/-gF? ;Né //L(A/ 2.
/M:s:‘-,'e;ix o dNZ EXPD Loapr 8A<f:~ o FiniSH LvE
7? /5 (HL) 8 IN (N,
2190y 25 Twe ﬁu. CeEnR,
70 LD (HL> B 2 E4D SRiF7eR BY1ES
p9 Ex
gg Ex AF af "™
LD
D9 EXQ H L He=S<résn Apk.
¢ z LD HyA
ExAgAF
gg - LD Ly A
Z-D C/ gop HI-r&s = Z;Op 5‘?’7‘&5//—/,\/£

<
217<y 09 ADP//L)BC B 570=C5
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EX AF, AF

LD L,A

ExX

LD A é ;\IMV
EX AFJA)—’
Lo & B
LExx

LD B A

/5

DE=masc ADR

UPOATED

LpA[ A= MR VANE

EX Ar, A

LD & A
£X AF AF! A=
JP (:w)

E VA CUE

UPDATED
MR ALk

.

L HL = pPATTEBN
ADPRESS

I

=Y szt
C’X.Szzf




Frur AREA (Gl ) 19

ENTER WiTH: E= X>=zE& ( Hor BYres wivE % Fix )
D = YSrzE.' (-# Of LIN6S HIGH 7 F;L/_)
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peniq  Z9AYy 3£ 0C
p3 11
2k |3
ED 47
/1 EBOO
352§Z
2/ 6 70
297 pp 21 B2
(3 2Dzl

LH A 0{4

2% /17,) A

LD A /?D

LD I A

Lb DE 235, =235

LD A /2?4 XoR ExPAD |T
LD He, Zo[é

LD IX, /’é/vtzo

P WRiTP

WRITE WITH Frop ok cowBoY [PArréF%’M 5)

pem 20 275@ 3e0F
EpH7
5//‘ 1400
<2, ZE 50
S Eoz0
pp 2/ CE2Y4
298, (312b2f

L0 A5,

Lp Z, A 72155
LDPE 28, X =20
LD A 50// FeoP o2 =T
LD //L' ZOEO//

LD Ix) Pé/\/\z/

J P weT

20




1
WRITE WITH [ror 62, CowBe?’Ss ARM (/‘;ATTERN g) z

pPemz| zqu// /114 00 Lp DE 20,  Xx=Z9,
24 bly Vo OF L ?ol—’ =15,
3E50 LD A) 50 frop ok IT
210420y pp 204,
pp2loF2t. /) 1>z) P22
(Z|EZ2/ JP WE“’K
WRITE WiTH %R <riTTER. (/PAT’}‘EKN ?)
LD DE 257 x—2.570

P& ’IZZZVD}% /1ole]
2462y 06 2% LD B, L/o 7=190,
3£ 20 LD A zo// XeR T

2/ 0B 20 LD //L 2005//
phziFo24  yp I>( pem23

CZ1ezf 1P Wt R,
WRITE WITH [lofP EXPAND PreP TREE KDATTERN /‘a)
pomz2 2472y 3£ 0 Lo A oY
03 /9 ovT //‘7 )A
3 YE LD A, 7%
Ep Y7 Lo A Y755
/I HE 0O LD 55 75, X=75,
% E 7% LD A !/5’ FeoP EXPAND frof 1T
2/ B3 20 LD /-/L 2555#
2500, bv2/0725  [p Ix pemzy
(% 2p 2] JP WETP >
WRITE= \N\TH /L_L"P E)(FA]\/__D 02 CACTUSS [PA?TER/\/ //
pen2d 2507 3 0C | g Aol
319 pil 19,0, A
3570 LDA //2
cp L/ Lp I A [/-’5‘/129
JI4Fa0 L-DDE 7%, X=74,
25/2’91 3552 LD A 53 Feap EXPAN Q& ET
2/ (6 20 LE //L) zazé
ppzl1E 2% L2 Ix, PémZ;
258, ¢32p 2l JP WE'TP

PATTERN |Z- , WRITE WITH FLoP EXPAND OR TREE
WAS ADDED AT EnDo F PRoGRAM <~ P3%




WRITE WiTL EXPANPD PLoP (Actvs /p,wrgz,\/ /'5) }%

PEM25 25/Ey 3E0F LOA »5
2520y D319 oot lig)h
- 3E 50 LDA, G2,
EDYHT LD Z)A 9= Fop
/1 22.6/ LD PE, 290, X292
307 LD A /a}:? EXPAND ProP T
27 (6 20 LD //L/ZOCé'
Dbzl 3525 LD IX,Pemzee
2532 (32021 JP WRITP
WeiTe WiTH Expanp oR TREE (paTrean /‘/)
penz6 2535y 3E 04 Lo A oY
319 ovt (5,) A
3E GE Z.DA/ 11Cp
£ Y7 Lo1A =112,
/1 216 Lo DE, 25, ><=2§7P
2546y 3EIB LD A, I8y

2 B3 z0 LD HL, 20875
D,DZ/ 4C 2.5 ;_'pl‘x) péMZH7

(3 zp2l JP 2T & )
WRITE W TH Frop EXPAND Peor mmj{ PATTERN | 5)
pemyy 259G 3£ 0c Lo Aol
1 2319 Z;TA)(/?”%’A
2550, 3E 95 ) 194
s Lof A P it
I 17% [DDE2ZE, %725,
3E //3 LD A/ ‘f?/_}, ;&OP EXPANE Pio P [7

2/ (620 L0 Rty 20¢,
PP 216325  LpP IX, P6m2 S
2560, (3 2p2| JP WriT P i pr¥

0o G ; g
Pem 28 2563, (3 5222 JP pem29  Jdmp T= WRITE PATTERN [Z—

pGM 30 256%y 70 AT

/_5 racie PATI&RN WRES
4+ [15p TN =

/
CND OF PROGRAM




PRGE S INTRS

52

| CHARACTER. TABLE

CHAR. SIZE = [ Pixess wipe X ? bixeL LINES HIGH

HO ¢uhR MAaX PER SCREEN LINE
THERE Wikt BE NO CARRIAGE RreTUR N

CREASED To =
20 curr LinEs MAX PER PAGE

M.M_NEED capial LETTERS A THeu £

20 % |O= 200 PixEL LINES peuerép To ana_Tr;yT
THERE |5 No foNT DEScRIPTR TARLE.

AscrrcepES Y/ mueu A
O ey d _ASCIL Cop€S ¥ mrd 59

| USE NeNSTANDARD ASCLL <eDES [R5 -
L 4 AseIT ) - SR -
) 3A . T S B
o SE> = hqewgy S I B
4 BC g, femmA
2P = I i ST
2E . PeRO
3F 5 e e
e seace -

CHARATER STRING. WRI‘IE’ RoUT:NE Wikt DJ:SPLAY 7/
AscIT (opes 30 Jrpu SA

I T et D e S e
i
T _ .

/ REVISED. SPAcE igs |
4‘ m_LM_LLLBEwaEN CHAR, LINES (I

chaR FRAME WIDTH = Z BYTES |

l



CHART

PAGE o

2570y
25 7?}{
2552y

2594y
259Dy
Z5A6y
25AF,

| 25B%y
255/;(

25¢A,
2503,
25p<),

2555
' 25.@5#

25F7,q
2.6 DO#
26 “’?,q
2612
Zé/b}{
2.62-'72/
262 p;/
2638y

2636,
' 2(6“/8#
lzes,
126 5A,

Zé(c(y
2475/,,

12678y

2567, 7C $2- 36 FA 92- AZ L2 92 7C

INTRE

o 30 |o o lo e [0 (0 7C
7C 2 02 02 7C %0 §O"§° FE
7¢ 32 02. 02 |E 02 02 B2 7C
g4 ed 94 g4 FE O4 oH o4 04
FE 9o g0 FC 0z 0Z 02 32 7C
TC Q2 Y0 O FC FL Y2- 2= TC
FE 0204 09 |o 20 Yo Heo Yo
7C 8232 92 7C 82 g2 82 7C
7¢ %2 92 $2. 7E 02 02 3L 7L
00 00 00 o 00 |O oo 0o 0O
QO 06000 0o 7< 00 00 0o OO -
Jdo o 00 00 00 se 1O o 29,
00 0o 0o 7L 6o 7L Lo 0o OO =
0O 00 oo OO O OO 60O GO |

0T (c 24 49 0% 0¥ 0% 0% 0% T

HO 00 00 00 O L0 OO 0o OO  SPACE

7C %2 82. 82 FE ¥2 T 92 Y2
FC 9292 $2 F< 82 g2 §2 F<
7¢ §2. §0 ¥o go go 80 32 7<
Fy g4 92~ €2 $2- §2- 92~ ¢4 F§
FE §o Go o Fo go go go [E
[E $o $o o FO So o Fo &
TE g so o SE $2 §2- ¥2- 7E
G2 2. §2 $2. FE ¥2 %2 §2- ¥2- H
FE jo |6 jo lo I |2 Jo fE T
0z. 62 OZ Oz 0Z 02 02 %% 7C J
2. $4 g% Do Ao o §8 g4 2 K
Jo go go go §O o F° Fo FE L
$2 ¢ AAQZ B2 %2 Yz §2¥2 M
92 §2 <2 A2. 92 A Db %z $2- N
7¢ 92 $2 G2 $2 §2 ¥2 32.7C O

A TmONn T

26574 FC ¥z $2. 92 v< o ¥o o ¥° P

00N UKW O

34

Ascir
20
Ed
32
23
24
25
26
37
3T
34
3A
38
3¢
3D
3E
3F
Ho
H
H2.
143
Hd
H5
Yo
17
HY
49
A
4B
e
HD
He
HF
5o




CoLoR TARLE (pace o TNTRS )

THE CotolR, TABLE [LLRYZ. ]S LoCATED AT 3"2?“;}

CHARAZTER STRINGS (Pace o INTRS )

PARAGRAPH L

MM DESTeGN IS prg

2&e£A, 4D 134D Yo 44 45 53 49 47 HE YO U9 53 4O so 52

LINEO
o U D T O AnNnNoOUNCE
2GEA, YF 95 44 4O 54 4F 4O Y[ HYE HE YF 55 HE 43 45
H = —
T 1T S .
2706?’4{ L{ 49 L‘S
= HH
CREATTON O F A Mop
cneL|z70E, 45 5245 Y1 5419 4 FHE 4O 4F 46 HOH ([ Yo 4p 4E
I FTED I:E-RES AS T
271 Fy 1346 49 45 44 HO HR 44 3B 5245 53 HO Hi 53 54
" Re CAD E
272 Fy 52 HF H3 Hi 4y ys OO

Pace O INTRO 35
AS<IL

2690y 7c $2.92 %% 2. 5% $A F4 7A X 5l

Z_é?% Fc 9292 %2 F¢ 9o 85 g4 52 KR b2

zgﬁz,, 7¢ 280 §0 7€ 02 0Z §2 7C S 53

;@AF;, FElo le 1o 12 lo Jo |e lo T 54 o

26,54, 92 $2 F2 $% B2 $2 BL 2 7¢ U 5o

z(aBDa %2 G292 92 $2- ¥2- Y4 2% 1oV 56

L(acé# §2 §2 §2- §2 $2 9z AA (L g2 W/ 57

26CE Ttz 2§ 10 2% 441 §2 $2 X 5%

2603y F2 %2 Hd 2% |o lo o Jo (o Y 59

26 Ely  FE02.04 0% |0 20 o SoFE Z S



2736, 57 4% 19

i/DAéEOII\/f/ZQ 24

WwH I CH
HZ 4T

oNLY 4 STATELC Sc

2745, 4FHE HC B9 O 3 HO B35 Yl 51 HIH3 Ho 5343
R

g EE N

2755, SLMSHS YE YO SLHIdp oS

Ci3ps . IN _ADDI

2755,, Y3 4g 49 Lo 53 3 UG HEHO Y1 HH ¢

T ;
CON T o THE _NEW RA_

276Dy, HE HE Ho 54 HE 4o BH Uz Y5 YO HE 45 57 Yo 52 4|

A S C HE M E

277D, 4D 40 53 43 g 45 4D 5 5€ 00

A scrREEeN MULTI-P

Mz7>77 Lu;fa 53 43 52. 45 45 4E Ho 4D 55 4 54 Y9 38 5o

A G E R W AS ADDED

27‘?71; Y| 47 H5 52 Ho 57 41 53 Ho di 4y 44 45 HY 3E

E A H R A M

27A by HO Hg 4| 43 Y4 Ho sz 44D - .

. LmeS

T CHIP STORES Z2kB
270y 134849 %0 40 53 54 4F 52 45 53 40 33 32 4B 42
o F DATA . THE H I -

27Coy HOHF 46 HoHY Y| B4 H| 3E 4o B4 48 45 HO 43 49 3B
R E S RA M

27p1y 524553 Yo 924 HD 0O

M oD E JT I L L ZES 16

LnEG 279, 4D HE 4445 4O 55 5 {9 HC 4] SA 45 55 Ho 5136

- KR . 0, THE MULT
Z7z—q,,HBL}ZBELL1053LIF3 C B4 4g 45 Yo YD 55 4¢ 54 )
e T . A G E K '
| 278y 49 3B So 4t Y7 45 52




- Lng/

PAcE & INTRO 37

CAN PLSPLAY ¥ PAG
2300, 4341 HE Yo 44 49 53§obi CHl(za4o38 Ho bo Y| 17

" ES OF SCREEN RAM,
23//“ 45 53 YO YF Y6 4O 53 43 52 45 45 He HO 52 41 HD 3C

W HIT CU o

2822, o 5748 4142 4% 0O S

LweF

. MAPs 220 x 204 P
zs_ﬁﬁ Hp 41 5o 53 %933 37 30 YO b5 4032 20 34 HD 50
IXEL s TO THE S cCR

28‘3‘7# 49 Bs 45 4c 53 HO 54 HF 4o SH 4g 45 4O 53 43 52

EE N . T

z%’%/h:t.éﬁﬁ.itéi&@@?“ o

[PARACRAPHZ

l2s4e, TH TS DEMO TESTS

% 4y H9 53 Mo 4y {5 YD HF 4O 54 #5 53 LY 53 Yo

AND DEMONSTRATES.

Z35E, Y1 4E Y4 4o U4 45 4D HF HE 53 54 b2 Y| L4 H5 53¢

TH E o

226y 54 4% 45 go

H I -RE S MU LTI -PA

LINE |o

2573, 4% 49 3B 52 45 B3 Ho 4D 55 4L 54 Y 2B Se Y

- "6 ER - ,__MA HII —RE>S_ F X

2782y 47 45 52 3 L!D 4¥ 49 3B 52115_&3'10 Yo 49

3L 4o
S H D E M L
2392,y 52 g Ho Y4 45 ‘{D '-tE 2 A S




LINET]

LINE[Z-

LINE I

LINE [{

PAGEC INTRO 33

28A7 ;55 Hc 54 49 2B 50 4
4 T O U
2386, 3a 4o 54 HF Ho 52

,, E ON S T oP
2803y 444 53 4% Ho 44 45 4D 4F HO YEHF HE 53 54 HE 5=
e P RIE S5 , < E Y
7% D4, 3C 4050 52 45 53 53 HO H{ HE 53 Yo YB 45 59 40
1

=
©
.

F I SH D

3>
Z.
- =

& N T H
23EH, HE HE 4O 54 4%

K E | 4 L E
25EBy 1B 45 59 50 41 44 Ho 57 48 49 HC 15 Ho 54
H E F L s H be m O T S
2%Fq, 4% 45 40 e 3 U He 4
R U NNI NG,
2908, Yo 52 55 4E 4E 49 HE 47 2E OO

_C
Y,

I
]
4
™

-
-
m
~

PARPGRAPH = -
Y O J < AN REDUfE

2912, 59 YF 55 40 434 HE 1D 52.45 44 55 4345 4O
THE INTRDZDO PAC"E/%D
2921y 541845 Ho 4T HE 54 52 1F 4D 50 41 47 45 %,

F
READ DELAY
2930y 52454144 1o 44 45 L 41 59 0O




\

PACE © INTRD . 39

By HOLDING Down
 mel8 2938y H2 B9 4o 48 HEHC 1Y H9 HE Y7 o 44 HF 57 4E ‘Ho

A K EY F o R A
294 B, 4| 40 1B 45 59 4O He4F 52 Ho 4l Ho

wH T L E | T H E
2957, 57 4l Hq HC 45 3E HO 54 48 45 OO

(

T E S T D E M o w T L
Lelpl 2962y 54 15 53 B4 4O WY Y5 YD HE HO.57 4 HC HC HO
Ex gl U T E AJTGMA?“E
29714 Y5 5% 45 43 55 g4 45 Y& H| 55 54 4F HD 4l 54 41
A L L
zag 1y 43 4l He #e B9 3 0O




PAGE O INTRO : Yo
w

MM DESIGN IS PRouD TO ANNouN<E ITS
CREAT IoN OF A MoDIFIEDL HI-RES ASTROCADE
WRICH UTILIZES oNLY Y STATIC SCREEN RAN
{ADDTTToN To THE NEW RAM SCHEME - car® Ot
é/zgé!\/

CHIP:\;’ L]/:NO SPAcCE
A SCREEN MULTI-PAGER WAS ADDED . EACH RAM

CHIP SToRES 32k OF DATA. THE HT-RES RAM
MoDE UTILIZES [kB. 50, THE MuLTI-PAGER
CAN DISPL AY T PAGES oF ScREEN RAM, WHICH
MAPS 320 x 204 PIXELS Te THE ScREEN.

TuT< DEMO TESTS AND DEMoNSTRATES THE

HI-RES MULTI-PAGER. A HI-RES FIsH DEMS z

[oLloWS THE MULTL-PAGER. DENG. To RUN THE (Mzmé
1

FISH DEMO NONSTSP PRESS ANT KET oN TE
KETPAD WHILE THE FISH DEms IS RUNNING.

vol ¢cAN REDUCE 'THE INTRO PAGE READ DELAY  __cocoR®3

| BY PRESSING ANT KET oN.THE REYPAD . . THE
TEST DEMO WILL BEXERUTE AUTOMATT CALLY




PAGE O INTRO :
B < 31. EAR. ScR=eN /50'3/2&0 fzﬂg) LT// |

’{a\[jISEV CLEARS ALL MMJ@ N SerEEN.

7o CLEAK FEWER wz\lé’j SE7 JP Be WilH BYTE lounT T c‘..ﬁAQ
TeN <Ak £SRN

3F70
CSerN  298Fy O 7O3F LD B¢, %#
c:;a;m‘ﬁ,zqg BH AF XaRA CLEAR fczzsfl\i
CScrN Z-29%<H 2.4 0070 LD /,1, -/oacf? [cLERR p,. 267 . ww%)
cseaN B 298F T 102¢ Lo fw-) A 203x507 [l 240 PITES
Z‘ﬁé,q %D Al ., CPL / = 3F70y
EABF2]  JPPE (3<RND
- a
2935, < ReT

NCE TO A TEFAGER. DENO
pEMO TEX T INTRE PROGRAMN

LENTRA

PAGE O
DT pIsagLE INTERRUP 53
PAGO 299Gy 2 Cor A -
AF
oL 1B o8 DB OFIG, L shp AL SeudD
PAGOA\ £p 71 z,au-r(a A
jo F& DdNZ- paco A . |
3! LD A, Fly } ENABLE HI-RES MoDE
24 Al D309 oUT /o Su), A ) USING MUTI-PAGER
" AF Mol A A=0
pz 74 pot ( 7&/) A PlsP!—ﬂ‘f PAGE O
p3 75 0dT 76#) A R/ Pfs@r: o
ELP
53 oA 25TA(3318D) }VE@T Boﬂh/kkfé =203,
ZQAQJ 3E 25 LD A 00 [ole]:] SET HoRiz Cobs & Bwpﬁf
il po7 (6, A o L
i ’ oR
-~ 2980y H 34 2] LD WL 2134y =
- I1'0B ¥ Lpﬁc o ¥o By SEeT SerEEN (sc0fZS
Ep = OT;K |
) 2985, 3/ (o 7F LD 5P TFeoy ser STACK. PoINTER
a] 7e 3F LD B( 3[70/{ CLEAR 263 LINES

203 x F02 /6,240 Byfg;

29pE, <V 3519 CALL- Cserd | - 3F 72,




PREE O INTKO

¥,

29¢1, AF
/ ><6R A
ED | TmiacizE T pae V= T conits =
H7 Lo T A Fo£. Fizsr Tery fff,g 7 stz =
3505,WRITE PARAGRAPH 1 (cocsy s
32 ¢ 7F LoA) (7F0,)% LINES IN PARAGRAPH
2T Ll T T
2 04 LD ULy LineS  PotdT Hlar IST Parpcrapr 2L Lne
03 19 /_OA/ poe° sioe ExPaND WRITE WiTH
ouT (XPA up)/A GREEN TEXT on Bl BAck G govNL

ZQDQ;{ (D EFLZ

3565
32.co07F
21 YE 28

L6

0319
(p EqtZ

2962y 3E 62
22.(0 7F
2012 27
38 6C
p3 11
D £9 22

'f?F/# c319 2A

WRITE PARAGRAPH 2. (LT BuvE TEXT)

WRITE PARRAZRAPH 3

caLL WPGPH — weite [sT FAE-AGRAFH

/7;@/4)@/,\%5 /N prabAcRAPH =5

LD AL ]

Lo ()7/’{,;'0#%#?\

LD AL, LINEG  poinT HL AT Jsr PagparapH A Line
ExPAND WRITE wiTH

[p A, o020 [000
ouT /xpmo)/%( LT Big TEXT oA Bek BﬂckéﬁwMD
Wi TE Zup PARRGRAPH

CALL WpPerH
(/ RED foﬂ
LD A) 3 } (7F Coy) Z LNES N PARAGRAPH = 3
) A |

Lo (7Feou)

LD /-JL/ LINE /ﬁ/ psi

/_p A/ poco (2@ } LXPAND WRITE wiTH

sut L xmwp)/ A zap TEXT 0w Bele BhekGpomril
(ALl WPEFH

P pPacld

l\
phce 4

ATHL AT ls7 PARAGRAPHS LINE

Jume T= WRITE PAG 44




ME
// DELRYT (A VARIATian FRReM 5Aac’ﬁ£<kﬁ£> 73

o i e
ENTER WiTH = REG L= VART pacnd counter L
ExAmeEs T=2Z NEAQL‘/"’i SEL
a1 7tA L.)

Z g0 ;Nfgmaf’r I=/0 NEARLY l{;&; /3:&7‘7»/6
[

RE&:STEK.
NOTE |
;NCE- pegcl IS uzED AS,,THE TiME PELAY vARABLE, S<REEN
pechy ED , o
. 29FY 5757 LD AT 1
’ S (> D D= cel
pecat L |E FF e
DEAY S le FE i;'j B, 255 B=<To3 = 255,
< D06 Nz PELAT Losp Baci To P
;DF;O iy = g ,‘ 3 Z p Basi T DPaATS 2;5 FimmES
oM i ool oup BASK To DEATZ- ;
2A OOH3‘E o Jﬁ“%) DELAT2- 41‘55 TimES
o~ e .0 A} _’U_D A= AgovE 11 vl TeME
BA | cp | . |
30 )0 LiseY .28 IF D5 AT e Baew
) pe JANC pERY b IprpAe PASE sp pan (19p)
ot 0H W 4| ) Trinl SkiP KETPAD STAN: /
. OE [L{ 1u p Lo B} L‘ Bz psRT LooP e.-lﬁ
o 002G LDc)i"fH ¢ = wapvr PorT IHY .
DELAY H ED 78 ‘ j«efPAL
A7 In A [C.\ Couvtipail
i Anp A 15 key N geeuntd ,
2e 05 . JeNZ, DEATD } A e IR
-8 o0 oc INC)C. Jme Te DELATS 1y -17,
22778 ZAll ’.22%,  panz pEeaf H CHete S eatumn]
DE“-F"? H 16 oY JR pscat b NoD <Y PRESSES
e 8 DN e e T T
2‘-0 EI < N ib’\ﬁ CTRi Loop .pﬁA}{
23 o €9 JRNZ, penaT
l A , ’
0‘@_\% 4 ft \JP(HL:)‘ | ﬂ%?‘uk,d To mand pR2GRAM
“ ’O (24 - i t | W
! PAGE 1 corer TABLE
JocpreD AT 2337, (528 PACE2Y




WRITE Prerl WRITE NARROW VERTIcAL STRIPES Z/[/

pacl zAq, 3€ =
b3 7%
JAIDy BE 22~
/ f 2| oo Yo
7A 22y o o 3F
PAGLA ZAz5y 77
EDA!
EA 25 ZA

WRITE PAGE 2- A

PacZ 2AZ2, 3E 30
j D375
2/ 000
0b <<
A 2°
PrG% S AA
(BYe
L 200
PAGE B 2497 §f 5o
pAs3 < 77
23
JeFc¢

Y.
2AHAY Jo EF

LD A s0o| voeo
09T (75P))A
LD A, 0015 6ol0
LD KL ifoaoﬁ

], z5e T wke 1> Pace i

F;uL- DPALE {L
WITH NARRSW VERTI¢AL STRPES
WRTE EVERY BYTE

LD BC) ngoH WITH gHoel Goal
LPI-

JP PE, PROLA " 3Ry

HUARIVM -+ [5 hAcic WRITES

LD A U/ 09]0C
) i~ A
00T /77;,)/f—\

JP Penrf\\;;ﬂ#

757 WIR To PAGE 2~

|
\

|

|

5 R |

READ NEEOED F+R MA&I< X :’R“ffs :
|

|

JumP To WRITE PAGE 2.

\/V\/RI.TE PAGE 5 NARRoW HoRIZoNTAL. STRIPES

LDA/ ool Jo00
ovuT (75)‘()/’4
/_0 A/[_/ 47/000)‘/ Pmufj,/Lfi'f/sr'Ll/s/E' 7

= Sclr LINE L pcTh
Ly 5 Z ZbL/D %Viczoq‘fwsﬁema

250 7o WRiTE 17 Phes 5

LD 17/ B Savé Leap CTR 1 b

Lo A/ AA A=pxgiS 4R /‘3/;/(}10 ) Flac..?
Tf LoaPeTR |5 0Dp(BITO=1 ¢E

B‘fb/ & Ur$£ CACETAAsAZBPJumP / ph

FEmFe L wWiTH

JRNZPAGSE Forwaro 1 pr1e
NARJZCWJ

OTHER WisSE , TR 1.5 EJEN

:;o;; ;0 L G cef :»ERO NezzanTAL
97 p Be8rrésfema=gv ' STEES
LD(;&) A Fiee RAM BYTE yh 7o HE Cocel
Ine ;“i Pord T To NEXT RAM Brise
. 2 BYTE
. AGFC, LoaoP BACKk 7> WRiTE NEXT
paez: F /N THE Lne® LF S0, dumpP
pAck 4 BYTES.
Lo B D por Loop ¢TR BA<k 1V 2
DINZ PRGZA
P
JP PAG l‘l UMP T WwrRITE PAGE L/

s




WRITE / Froe) VERTicAL BaR - CommaN PsRTISN //7;/;'5R 7> L/E

o5
206 F2~
pb ET

LD H)D
LP L E
1D B9 | BelerciRoxsee=T UBE
LoCuh A Fiet ABTE
Ine HL  PerT To NEXT BYTC ApE~
DUNZ MEILZ  FINISHED wiTs A LINE H
Abd HL, B§ PonT Ta NEXT LiNE ADR
Ex AL AF A=Tsieg, Al= fie 047
LD %A pur Vsrze N _E?
pec A DECREMENT TSI
EX AF A £ AND SNE (T
Dec > DeeremeNT 7 $:2E Acan FoR
JRNZ, M i
J P C:C><> JMP o NEXT VER[IZAL BAR INvtiALIZ A 7100

HL= N rm;- Fiet ApR

WRzTE PAGE {0 Geor Texirep Test PATTERN

pacH 2a¢l, 3EHO
- 275
AF
2.1 o do
LAA, of Co 3F
PAGHA JACSY 77
ED Al
EAGC 2A
. WRITE BeRDERS
7A 72# /N 03 4o
3E°¢q
21
3E 50
De ‘A
qF !
2A7Oy 3511
G2 et
% ZA?O,// 27
et oG HA
M ELANZ 77
, 2.2
2A55# /o FG

?;-. S

LDA/ O [oo 6)\000} Z5¢S Ts WRITE 7a PAGEI/
OJT (/753)/;‘1 ¥

XoR A

L5 L., Yooo cesap. Serag)

LD &< 3EDO, 2o LIVES x 55 grrssf i
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30El, 3E4E LD A, 0060 01
/id g o
\ (1 —~ L Ls Bek GNP £5R /1
/o ©0 LoD x1 piop > cpar ctR |2
- E o0/0 PE= X cosrD =G
DA 2p (AL WPLS WRITE beAdER 582K
WREITE PLhfeR L S<orE X = 296,= G125
3 OB LD A)Ocma [ ]
/1 28 of LD DE, BIZFy
(p 91 2P (ALL WPLS WRITE PATER S<oZE
WRITE PLATER L Burcs™S i ,
30 Fly j| Ho 0© LD 0510040/{ DE £ [s7 Buret Kookl =C4p
D A 2D (AL wWEevL wrTE THE & BuelETS
WRITE PLATER 2 BuETS
j[ booe LY DE/" o POy pg= [s1 Boreer Xcoago = Z265p
WRITE THE & Buwt€TS

3ofAy (D A° 2p AL WBIL




WRITE LEFT Cow Bel

30FVy 21 3F Z2E

75

LD UL, PAT-2.  HE=PA rrepn Aor—Y

3100y /108 2% LD DE, XcookD  DEZ XcwoRP = &
2E 56 LD ATEp [
TEF7, )" ReGY = Y oo BD
22 F7 7F Lb /7FF7H)/A 2
AF a2, X A= Qo085 Qooo = MR VALVE
(D D7 2D (ALL. WRITF WRITE <owkb‘1gb.;4£c§mamé,mm>
2.1 31 % LD KL, pAT-1 |
] 6325, LD DE,XcwoRP ere mgn:
2 (7& CLATIVE
IIZH Q@HD L2 B)‘f@a(z.p LEFT ARM+EIN
3¢ [ Lp A) o) oo v
(D 7 2P CALL WN‘(RaR wiziTE
FLoP WRITE RIGHT (oW BeY
2.1 3F z_E ]
;’{ ox OO X (o’éo@
35 5® — Y (s9RP | FeobP WRTE
3/7— /H 22 F7 TFE Cowpa? /z.ﬁ:‘p‘jﬂwmvé>
3E Yo pr/al Do QOOD AR
iz‘g:\;rp weré
Fro? wRAE
(b D7 2P |
2| 3| 2F
[} 0 00 X coaRD
O6 Y vAsk v & ) FroP WRITE RELATVE
3 3/1‘/ 2E 5o LD A, ngiéfz?;i’k‘ﬁ Sheotne ARM -GN
(P C7 7p FLap WR'TE
ExPAND WRITE ToP LEFT TREE N
3£ 0C LD A, 0029 [10O }'Z‘i’;;;i—’;?gﬁﬁ%
D3 {q o T &PAND)/A BeAk Back&R oD
2161 2F LD HL PAT-2. PoNT He PATTERN ADR=2-
/| 70 OC LD DE) X coaRD pE=X cosrp = /124=70
3”‘/0// SE 1< LD A, FcoorL .
) TE8 (rr7.) = REcT = Veoo
32F77F LD (7?#7,,)/,4 5o = 7“"%3@
3E oF LD A) 009 (090 A= MR VACUE Z ExPAnD WRITE
3/47 - L» Exparg WRITE ’
(P 7 2V (ALl WRITP o e TR




[Lop EXPAND WRITE BeTt-m LEFT TREE

i4hy 2t el 2k LD

7

L PAT-
H )pA( 2. PoINT HL AT PATIEAN APR-2-

co 0O
” o LD DE/ )({oagp PO < 127
, 4 . XFop=z319-—X
; FRAM o Z{92 =(o
|50 35 qF #
2 i LD A/‘ﬂoonb Y= /5‘79 M g2 3 >~ ?;.
PRV e R TR y s
NG — } Th o _«7“
7 ADIUSTAENT l:o:?—l? Te /‘\\“
32 F7 7F Lol 7er7 A S 154, 17 sheil BRENS) a3
€ 4% LDA)‘J‘fﬁL‘_’_’O A=MR VALVE ] \\‘t,
A #; Fee® Pubi*PANp Wik
(p V7 P AL WRITP weite TREE
Flop ExpAnl WRITE T2F RICHT TREE -
2l bl 2. LD HL paT. 2. PonT HE AT PATTERN AOR-Z
[ 70 4O L7 DE} 00RO o F 207 % FLoP =319 - %
‘ 2,=7° T At
XFisll =7y XlFLAP‘ -"—?314__‘2
3/@0}4 3E A LD A) Y cooRD 12p= 78y e 267 t
) i RasE VP émx;’(ﬂs | /
o, : In&u«‘z. :"J’A{vl 7;%> fﬁﬁé\)}Z Ygam@ng
§ZF77F Lo (FEFT70A !
3E "/? LD A) 0/33 [o0O A=MmR VALVE
» ) Lag PM‘F’L—’ ExpAND wWRITE
2% It WRTP WRE Tie
ExpaND WRITE BoTrs/M RIGHT TREE
21 1 ZF LD Hbyy PAT- 2 ponT HE AT pATIGRN ADR- 2
3 7 / o oe LD DE) X(oaﬁﬂ X("’-’W;/‘]ZD ;(Q/I
| ]e ;
H ,;E qp 19/4) 7(00121? (7;[7) - RESY = Ve o
32 F77F Lo {TFF ), W) e =T S
’D 97 Z,D prot ERPANL WRiTE
(Acte wRTP WRiTE TREE

377y




EXPAND WRITE-LEFT (
ACTUS 77

Z17Ay ié 7§ LD A, 000s /oao J, 551&;15 Efpﬁup Reé
| A7 zF LD HL PAT- 2. Powr HL AT (A<Ts mfrsng«_/ ¥ 28
215l /] 70 00 LD pg oo DE=Xeuro=liZp ‘P
H Esep
2 b2~ D A “{COoDD NG ’7Ff7;,> + RECT = %:@o:za 1
372 g//’ 7;;/ 7;7;7#)/ "75]) QG ‘a qg—o
3£ 0% LQA 0000 (000 Az MR vk o
<, b7 2P hifste WR:TF;L" WRiTE (ACTVS 3 j22p
Flof EXPAND WRITE RICHT CACTVS giggqp
21 A7 2F LD HL,PAT-Z poiT Hie AT (Aeros PAT-22 g
311, 1 71 2° LD p;z XLooRD £
3E 60 Lp A ‘/gooap Y oorp 2 %" 3;
20 F7 7F LD % 7FFE 7,0, A sk geps
2E s LD A) &foogifpdﬂﬁ A=mR VALVE
(P D7 2D (/M. TP WRiTE AeTsS

LEET SIPE of WAGN LANQPT wwtdw dox

e WwkiTe
ExXPAND PATTERN WRITE WITH

2 01// /,.0/1/ Ogeres O[a9
51A0) D319 pet (xearp)) A Buvk on fuick BAckERED
Expanp WRITE  BLock
71 D9 ZF LD HE, pAT-Y  penT HLAT ELM%/P*‘%W’V
/| 57 60 LD DE Xcostd Dfﬂxz}w WAGSN | IRi7E FeAmE
3
0‘9 L%A LD 5;, Y roazp 8= ‘/e@skﬁ)
3£ 0% Lo A OOOO/bOOO =7p . g
) ExPAND A=M VALY
(D7 Zp (Aut meTlZ WerTE RELATIVE Bestk 4
Ex/%fp WRITE Bteck 2. » ~
21 e UCE— LD /L, PAT"/ PoINT jy AT Brock Z parrend-H
ZIBZH // 52 L DL:. Keos P K oo R = /39’0
006 “ Lp B/ ‘fadpxp YeoorD = 74p
71T LoA 000/ (000 A=mR vALIE
2 < o Expar Expany 0B WRITE

3|B‘]H (D7 Zb il W:Zz’rﬁ’ WRITE BEATVE Brotk 2—




EXPAND WkITE Brock 5 7?
%/BCQ Z[{ F& 2F LD HL, A PaNT L AT Brsck3 parrean -4

, /| &7 00 Lb pE,¥doolD  Xeosorp= /35, |
51 <2y, O HA Lb B, T (ess0 7o =7,
= A E ‘
%€ 1% LD A,oa;;/ 000 ARG SE waers
(D 7 2P JALL. WIRITR WRiTE RELATIVE Bz.oék}
ExPAND WE&ITE Breck Lf

2] ol 30 Lo AL par-y  PonT i AT BirekY pazziem -4

// 57 a0 Lp‘pg) X (esRE Xcooizp = /55;,; ‘t

ﬂb LfA Z,IQ 5 (f o 2P \f/(goﬂpﬁ ??}/p aR ‘w

31D 35 | & Lp Af 05?; ,E;,’G‘kuv = AL WJ!‘rué/ foAMDwRefE‘ ;

H Cp i V cact w1k WRiTE RELATIVE BLackL, i

1

ok e g knw WRITE RERT Slpl oF WAEN ANBPTY A A4k %%
OB WITH expany WRITE Brot & Z.L

21 pB2F LD YL, PAT-2.  PotiT HEAT Proctl wS2E
1 q9F 0© Z-ﬁ ﬂgj >( Xz Xeoappt RELATIVE yq
= (35, + 2H,= 159 "= &
) 3 HA Lo A 7Y b 4 b
,'.p [7???2)92&@7’:: ch;eqp.“f' Qéu’ﬁﬂdﬁ\r
22 FT7F LD (7FF 7,,)/ﬂ T <
BIEIH BE l? g Ajaiﬂ (/-f:?xmw A= ME yAwg 4 » K
<p o7 2V (AL wWRITP weite peactke L

OR WITH FLOPPED EXPAND Brock 2-
2.1 EG ZF LD /&'L/Pﬁ?‘-*zf PotnT YL AT Beock 2 xsrzE

11 G 00 bb bE, Xeoro ol by
S et 47 o Xeep= 3(9-XK
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, ‘ P a/q;ﬁ,ql
o A
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22 F7 7F Lb(7EFT ) AL (7R )R =T S 1Ay
£ 5% LD A Ois] (000 =M& VALE
BIFI# 7 Fuff . ‘Z{é(/iﬁxmvp A e

31F3, P D7 2D facL WRITE PP waire Buock 2
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O Wity FLoppéD EXPAND Brek 5 79 “
3/ F@J_} 2.0 A 2F LD HLJIQBT’"}' poid T HE AT Bwuéig XS 2L
151 oo LD DE Xewozp @ L XFoP= 319 =X
e b e
] FRANE 57, =137=%4,
SE 5‘3 LD /"\} ?OD Y= Yeaogpt RELATIVE /= 7"[?#@ (/759’{@)”;'

:;50350# o
32776 Lo (TFFTA [ Rear=

32—0/# 91—% 53 //9 A,} ij@/ {Li@i | A_: MR VALuE
Fer - A ‘

(PD7 2D CALL WRITP FroP WRITE Brocj 2

N wiTH FLePPED ExPAND Broc L{ ‘

2] 6% 20 LD HLPAT-2. PenT HL AT Brock Y xsi2E 3
[ 39 60 LD DE) X ¢oaZ Xzloo@oz |37 7 Sclu K

SEE ABVE JLrvSTRATIZ™.
3E 5A LDA/ 909 ‘/:vﬂm/zpwg&wm\/ﬁ Y = 7‘{94569 (7FFTIJ>:'
32 F77F Lo (7057, A = 905750y | RET”
[y o,
3211, 32 58 Lo A, o] jeee A= ME VALvE
4 / ‘J L(,’ ExPanp
Feo? 6R WRITE
CP P7Zf;7 CALL wiziTH Frof WRITE Bw&kf
WRITE (ARG AREA (LE?T’ M@F-’)
2| |B 30 LD L, paT-2-  poinT HL AT ABSS WASS X312€
/1 57 0o LDDE—) X o2 X(aaﬂDﬂlggp:?//#
3e & Ly A, /D?P Ve Yyoorp +Resartvel (75¥7,) =
= 4,433, = 167 0By [ RECT =
527 7F L2 (7FF7,),A 157y
322 ’H 3E /O LD A, voof e A=MBR VALUE
(D .‘77 2D [/JLL.'SV‘\Z/TQJ( £ Wkite THE REso A%A
LLop WRITE (ARGe Afzg A ({mer HAL.;S)
2| 1B30e Lp WL, PAT-2.  PanT HL AT CARSS WAGsd X$12E
. |3 k]
/] 7909 LD DE) XFeet o—F—3 o= 319~ 1§ 2
L 127 )y XFZ,;?O = )37D=Squ
3& 65 LDA) /07_p /—\= Y)jAMs As Lél-’/';ﬁkzgqo /7;5'1"7;;)‘
32 E7 7F LD (7FF7)), A | REG >
LD A 0/0[')0:)&-6 A’MK\/AM/ﬁ j:gi,‘z,ﬂ; 1377

323/ 3E Fo
32 3%{/ cp p7 2D (At WRiTEP Fropf wRiTE CARSES A&




WRITE LEFT WHEE I~ - p2e

3238, 11 B5 30 LDAL PAT-2- PaNT 4L AT Wassw Whaer Xsi2L
I l\ 52 00  LDDE)X(leRD X coorD= |3 15= 3’7’//
2 7L LD A, {eomp (7eF 7@5 ReoY = T toorn
32 F77F Lo (FF7)A = 0y = 72y
32."//u 3e /o LDA}UOO/' poso Az MR VAWLE
cph7zp [Aaﬁ'wjk TP R WRTE LEFT WHEEL
WRITE RICHT WHER [~ /W/Zmé S/MILAR. To Lgprw,z,fEJ
2\ BS 30 LDHL PAT-Z
/| 87 0° LU DE,) XcanzD Xz Looip=15%,= BT
3E. 7L LD A/ "f(oaﬂj)
32F77F Lo (7FF7))A
37_5/# 3 |© LD A/ gaa | 0029
D o7 2D (AL, WRITP OR WRITE RIGHT WHEE
WRITE LEFT WhEEL HUE
21 Ap 30 LD HL ) PAT-2-  PornT KL AT LEFT WHEEL [« XSIZE
)/ TF 0@ /-Dﬁé} W coalD XCMIZD"”/Z@: 7,7@
gk—c— -7,9 LPA) Y(DafZD (’.?FW ;;’,?E&‘f"a L{ _D
32 F7 7F Lo (7FF7,)A # ;/2‘;:70
324/# 3E jo %Dﬂ/ @G’Z{' DU O »- M
R
pp7zb (ALL WRITP onwer
[LoP WRITE RIGHT WHEEL HIES
2.1 AP 30 LD YL ) PAT-2— . Fo X feaPs 3(9-X
/1 &l 00 P DE) Xcospp © ?r -3 =319-|90
! o
X FeoP ;/2? =7/
XpreP =29 & H
36 7D Lo A fcowro £
32¢7 7F L-p /'7FF7,4; >/A } 2¢aoR0 2 SAME AS LEFT WHEEL
32’7/}_} 3/55@ LD A/ Ole| O o A=MRVALVE

R70, 30834 P FPAC

fob <) L2 ORWRITE

(D D7Z.D cAhcee :WR/TP AR WRITE RisHT WHEEL W
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Pﬂéé 3 Lovoi2 TABLE

CLRTT 3 ‘
279, 09 b
H CR K Beug  pixeL | 7|
- BuLJE i I LEET
AE MoT USED 2 LocoiZs
oo BeR } {)5
g‘; ReD pixst. i
NoT VSED t
FC LT BeE L éﬁ - gerT
}/ Oc Btk D6
i LI P PACE SoUND
SND 3z
3 g//’/ EEC”—/ LDA /Oo 1] SeT VOL-U/V\ErR
- WHLE NOLSE
D3 7 o7 (i‘?H) A \}\//H-r quf\sﬁ éENE@’ZRTi”o?\j
3 Al LD A Al
bsie D"T()’O'g“ j ij;f,giﬁd -
2¢ 3F Lo A, ool % o
B‘ are
M*:N%wg? /::xx i’oﬁ W;E <
T Vet < %f” el
P35 OUTI{§H RN ON NGISE A,:,‘)(Nazé i
o\(é
fo S is p
5313 L /-\) 70# 4 ‘

: ovT //3#5 i i:?:;%wjjué
Fsand 2T 3E 40 LOA, L/O; - -
FSNDZ 06 FF LhE 2

[o FE _ DJN'Z} iED ExECITE
2D Dse_jk NP 5;””" DugA 710N
2-0 FC} \}Q NZ F: éLﬂ({
B ' suod
229D é§‘5 XGRI)& TuRN OFF
'L/ CC‘ 0;;({5;./)))& j' /V&lx MatsE 5*,7-5
Qlté’:c
SiTp 3292, LECT .TIME ELAY
22 ady %2757 LDA T
P 28 03 j‘(‘g‘DA IF==0
:LT_D:L C% Fq29 \)Pz sl Dét:\tf NEAR I/L/SEC
2,4 D2 3E O PeLA] «—VSETMS D
705 o@ FF LD A /2— R A 'ELA‘I/ FoR L= /O 74 1
Jo FE LB B 255, SR A5 e
3D INZ 5.TD3 ZOTRB =255,
20 9 DECA br:: f‘;ff-55 TIMES

32 AL < JRNZ, S
i 9 A LTDZ  LooP Back |25 TimES




MoVE wWiTH PLef (RITTER. THRovEH 5§ PACES 57

CRITTE K PATTERI\J (Mf PIMELS WIDE X | Pixgtl pINES H16y>

1s AT
ZooE?H PoiuTING AT RECATIVE X< (5;;& PA&GE j—?

TNITIAL CRITTER vELT R PACKRET

3250u oo /‘(\R[PLOP Wm—rg\

) OO0 VECTR STATUS BiTE = Ne ,«,\a—rle.:\ch<,uaED
o= MeTioN DcesRE D
S~ Usc FoR Isy WRiTE

%282y 03 TimE BRSE

50 oY

oo O Ky

oo [ (28(1e3)
OO0

e
oo | Xu
OO ]’(zB%TEﬂ

4z Bcf 02 A CHECKS Mask ——| BITO | = CHECK é‘@ﬁ w LT ATTANED
H

\ 1 l= REVERSE A AT X 1T
/%D DN{L . i % = LiMIT ATTAINE 2

0O A {H N o= LM NoT ATTAaNE 2

00 Y-

3287, ©O© TH
3285, 03 Y ched<s MASK —| 3T

’
b3

| = cuscie FoR Y bamiT ATTAINED
| = RavaRseE AT AT Y mmeT

| = LT ATTANE L

O & Lot NoT ATTAINED

g 0 q

(RITTER LIMITS TABLE
CLT 32BFy 0200 X LewsR LT
32C1Y 2F Ol X UPPERL 3“?—!(o=3°?p:olza
00 M LewsR .
Bg T vkeer

- RAN GED (simiAR To Low-RES SuB# 1T

ENTER WiTH 2 A= MAximUM wumBal, T GHEMNERATE -F.

-~

/‘1‘W# |

76 GENERATE

2aNeE 325y F5 | posH AF
2A EFTF LD Ht, TFEH
b Fo 32 ’ FALL SHFTR

ol 17 60 LD B<S ng

04 ADD HL,BC

s2.00y ¥R - ADC AD




suir R 3270y 1
HD

AF ;
/G °
suil 29
|7
15
26 F&
o049
FA
22F¢y 9

JoN VEIRRT FooR DINATES o mMAGC ADDRES S
Use Rectal @ 2coe, (SesP55)

Lp /7/-’5 /:H)/ Wi
LD HL, TFFly
LD EA

CALL SHIFTE
ADD Hi)DE
LD (7FFIL), HE
Lp 5D

EngHL
pop AF
AND A
LD <, A
Lo A D
JQ)RE
XoIZ?Ai
ADDH@DE

JR N¢, R2-
INc A
pe< C
JRNZ R
ReT

Lo B H
LD &)L
Xo R, A
LoD, 7
ADDHL HE
Re A

Dec D

JR NZ, suil
ADp HL, BC
ADc,A}Q
RET
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UPDATE XAND ‘f Lo RDINATES N VE(@K PackET jﬁ/
EnTER WiTH? LIX = VE2ToR PAcET ADDRESS

UL = LimiTs TABAE ADDRESS \
[POHJTUJ@ 75 LowER X LIM!?’)
INITIAL 1ZE VECToR PACKET N RAM To 5T PRroa RAM APPLicA Tie N
RENSED FAR)

NOTES
o) = BoARD LOW-RES SUBR HoZ—( yi-rES

0 Teis SJB 1S 55,““42_ 7>

sears (Tx+1)

CQ-) VEC TR
g7 IS NeT seT

BiT 7, AcTIVE

Bi7H leNe meTioN occoRED
A= prorion oeeuRED < s, CHArGED )
~ _ ' . , INITIALZE
@ TiNME BASE (ix%z?.? Tg Toma BASE '3 NeT ZEeresl /MovE 50260
@ x ok T cuacies Mmask (IX‘*CD o (jx"kOE>
sro [=P° I TS ch B /\/DTE
O = No & . : THiS cvS Tean U1-RES SUBRsVTINE
Bt | I = REVERSE pEcTA AT LT AUTE MATICALLY CHECES Fo R A
o = Ne REVERS E DeLTA AT LLIMT LIiMIT AND REVERSES DELTA WHaEN
gir% 1= X (ap.‘o LimiT WAS ATTAMNED A LT s REARCHED

2) 2 T NeT ATTAWN ED
WITH ThS SUBRSITING . ThERE (5 No PASSING

(5) AN UPL IS poT UTL ZED
o DATA =R seTTING BTS Wi TN A CoNTEXT BrocK -

Wee] 32FDy DD HE 0L o<, (xeen) = Time BATE

33@0# v (P of EE SET 5 (JX‘*C’I) USE 317'5/;\! VECTo 2 STATVS
/ AS MmeTisdd BIT

' 1= we moTieN (

O = moTisN aecRe s [ X, oR ‘;'
CHANGED

po@f\_// 03 00 /D DE,3
DD 19 ADD :f:/x, DE }P"'“T LX ar BXL
JPDATE X (0oRDINATE
VecT X F5 pUsH ) - SAVE LIMIT
TS JTABLE PeINTE
pD 5602 LD D, (xx+2) 5 P TE
DD LE 9/ LOE, (1x41) DE = 5Ky
331% Db 66 05 LD H (1x+5) '
éE 07 ] -
D Lp L, (Tx+9) j HL= oL Xy

3314, EZ
H push HL SAVE oLD )(#




33/&/ i
- ppHE 00
DD 7E 03
verxl S|
ED5A
332y [© FE
DD 7703
; D -
00‘755;*01"&90 ] 5p° pee
e o
, 1’{0 Jd”:_ie J”M?{Oﬁ AZ,,{ pol
(°W2u$ 10 5:;‘NP~T¢ ED 42
el et 0% off

VTxiA 3332% E |

GET X Lowesik, A./le-?*

DD CBFEAE

75

/ D B= TIME BASE
L E/ £ Pl e e _
LD C} (IXB Ix=> X ApD DE(.TA
L= AXL £ Te
LD A, (1443) A= X ’/;boRD/NA‘TE
- E BASE
APD A A= X 44K Rﬁé‘sw ﬁMW‘S,,
ADC ‘HL) DE KWL= 0DX) + 5 Xy+ARRY
PUNzZ veTxd H DE
LD /IX#’ 3)) A LoAD UPDATED('U&-V://) '
[NTo PACEET Now/
o
poP BC e gup 52
LD E} L,- SAVE
LD {5) H DE = vPparip /NEM) >(;1I
AND A CARRM =& 1z
§§é Hv{f) gé He= NE\N’Y# - QLQ)(’N - cARRY Mo Tran
JRZ VTX1A He  Be s
H
RES 5) (Ix-2D) ReseTBTS (N CHA“‘;’GP))
VE<Ts R STATVS Reser BiTS
O= MaTiaN ¢ ugéD ygcg'g’;'is?;\ﬁjs

P@P HL PoiNT Hi AT X Lows cimT

L%E LD () (#1’> Be = K Lows@ &ieatT
23 INCHLE
46 1o &, (ne)
73 Tre UL pomt HLAT X upeél amT
(5 push B<& SAVE LowEi il
cucck IF X REACHED LewER LT |
ol GF ol & I PR LTy | avoeg < o
LD B¢, 367, VECTR RoSTINE %) ‘ CAJE.
(P DE 33 FALL LK ANT X >367,
C/ ~ pOP 5( BchOWEL L,M)—r Co "‘51‘5%’3@&@
20 OE JR NC,veTx2 NEGATIVE
334l (D DESS CALL L CHK IF
o - - NEBW ¥, <. Lows R
59“?"?/// 2% 04 JRC, veTx2Z H<S Lmir
| 2 JMP Te vcTX2




GET X VPPER LT ?é

334644 E L ¢, (he)
2% INe HL
H& Lo 3, (HQ
CHECKR X UPPER LimtT EE e
(D DE33 ALl LCHK WEW Ky imit
329 2E JRC;V“’X? JMp Te VETK 2
0 o< B Dec HL
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535@;/ L% INCG HL Hl- PeiNTS AT Y Lower timiT
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( Zn VPS5 X cuceks mask)
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33604 DDEZ pusH X e °’””i T“‘ ’DL’Z’"”""‘ wipar )
D/ 7P DE poi A1 DXL
/A LDA)(DE) A=A XL
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o
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3370y Ol 0o oo

ED 4A ,
& Ba
-
Uppare
N 72
TuserT
()P“TNNQL Z &
reTueN 7%
AR E |

NEW X WHERES
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LD BC,0
AD<C #55( AL = fitt B +caRrey

EX DE HL  DE= DXy +ARRY
HL= psinTsTe HicH of9ER
LD ﬁlL)/p ) or0iR Xy
peC H L LeaD s CoMPLEMENT
oF Xy INTe

LD (//v’L,g E ye<rR PA<KET

Po? HL HL potnTs AT Y LR imT
Lows R NEW  UPPER
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Lo AD NEW X, (N vEeTs R PARCRET
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