DOuantum Micros

QUANTUM MICROS MZ80OK HI-RES

Thank you for purchasing our MZ80K graphics system. If you
have any problems or suggestions as to how we can improve this
product please let us know.

In view of continuing improvement we reserve the right to
change the specifications without prior notice.

The hardware and software associated with this product are
Copyright (C) QUANTUM MICROS
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SOFTWARE

The enclosed cassette contains two programs on side A. They
are as follows.

SIDE A
Pé€8+ EDITOR Written to run under SHARP
HEX BASIC and self executing.

SIDE B Graphics BASIC and demonstration

The QUANTUM MZ80K PCG editor has been written to make the
programming of special characters very simple. It also allows you
to save special character sets on tape and to reload them for
further modification or for use in a program.

The editor has been written in SHARP BASIC which must of
course be loaded first.

HEX

= This self executing BASIC program has been included to assist
you in creating your own graphics programs.It will convert a

hexadecimal number with up to four digits into decimal.

GRAPHICS BASIC

Quantum graphics BASIC 4 has all the facilities offered by Sharp
BASIC SP-5025 plus additional commands for controlling the high
resolution screen. A demonstration program has been included to
help explain the use of these extra commands.



THE NEW MEMORY MAP

The memory map of a SHARP fitted with the QUANTUM system
functions perfectly normally, i.e. Nothing is missing from the
memory map.

There are however the following additions:

1)A 2k block of read/write RAM at 55296 decimal (D80Ohex)
2)The character generator now sits on the memory map at
- 59392 decimal (E800hex) and its contents can be read.
3)There are now 3 new control locations on page E to control
the graphics system.

HOW THE SYSTEM WORKS

The character generator of the MZ80K is in fact a 2k EPROM
the data in this rom is clocked out in parallel 8 bit data form
and is fed into a serial shift register to form the patterns of
dots required to form the alphanumeric and graphic characters.

Fig 1. may help to clarify how these characters are
programmed into this EPROM.

The first half of this EPROM contains the upper case
characters and some graphics,the upper half contains lower case
and graphics.

QUANTUM MICROS have taken this character generator EPROM and
placed it in a spare location on the memory map. This means that
the data making the characters can now be read. This can be done
without effecting its use as a character generator and in fact at
the same time as characters are being displayed.

Also placed on the memory map in spare locations are 2
static RAM chips. These are extra memory, they can be read from
and written to, a machine code sub routine could be written and
executed 1in them. Most important of all though is the fact that
under software control they can be switched in to replace the
character generator EPROM. They can be switched to overlay all of
or only the upper or lower locations of the character generator.

This 1is of course very important because if all the EPROM
space were ogverlayed at once the alpha numeric characters would
be 1lost and it would be impossible to read anything on the
screen. The contents of the EPROM can be copied over intoc the RAM
and then the RAM can be turned on with no obvious effect because
of course 1its contents are identical to those of the EPROM.
Characters can then be selectively modified at will. An important
example of this is the fact that the pixel squares can now be
made to join.



Address Decimal value of bit
Dec. Hex. Byte 128 64 32 16§ 8 4 2 1
59392 £800 0
3 E801 0
4 E802 0
5 E803 0
6 E804 0
7 E8Q5 0
8 E806 ]
9 £807 a ,
59400 E808 24 E #%&32?/_
I E809 36 2z Zl
2 EGOA 66 Z L
3 E808 126 2 27 Z77
4 E80C 66 Z 7
5 ESQOD 66 ;’ Z
6 EBOE 66 =7 7
7 E8OF 0 £ [
8 £810 124 Zzzzrrzz2Z )

9 E8I1 34 233 “
59410 E812 34 Zz | 1ZZ]
1 E813 60 ZA _/’Laf

2 E814 34 :Zd ji»
3 E8L5 34 77 7z

4 EQL6 124 A A A

5 E8L7 0

6 E818 28 I A

7 E819 34 = =7
8 E8IA 64 =

9 E81B 64 [




SHARP PCLL EDITOR

—— e

Place the rewound Editor tape 1intoc &he MZIBOK cassetts
machine, type LOAD then press carriage return, the editor will
then LOAD angd AUN sutomatically.

The Editor is now at command Ievel at this time you can entsr
ane of the following commands.

Recaord/Replay goto taps routine (see step 4
Jein, this routine will Join the pixel graphics
Transfer from AOM to AAM

Clear will clear the high res RAM

OFff turns high res aoff

will turn part 1 Hi-res on

will turn part 2 Hi res on

MO~ 4G A
| { T R Y R T [

iter each af these cemmands has been executed the Editar
will return to command moda.

f-255 = Will cause the dot pattern in fhe high res RAM to be
displayed on screen and tske wyvou to STEP 3.

At this point you will have a large pattern on the right
hand side of the screen, § keys on the lower right of the keybeoard
are now used to pive corsor movement within the & » & matrix.5ee
Fdgn 2

In addition &o this the keys shown below have the following
functlons,
5st the sguare under the cursor
Reset the square under the cursor
Clear the sguare under the cursor
Negate {display the nesgative of the cell)
Left by 90 degrees (rotate the cell)
off turn the hi-res off
turn part 1 hi-res an
turn part two hi=-res on
Value. display the decimal values of the bytes making up

e

| T T | Y T T T [ 1 O | R

the ¢
bodate the PCGC RAM From the display

Move the cell on screen to some other cell

Quit current cell and return to command level (STEFP 2)

EEZock D~



RELORO/REPLAY

an entry the routine will gsk SAVE gr LOAD
If you enter 5 then a file name will be reguested. This rame can
be wpto § letfters lgng. The character set is then saved as a 2k
type 4 File.
If wou enter . then the program will load the character set on
tape Ifnta the hi-res RAM.

Fig. 2
Q k T U 1 0 P
g g L =, + if
c ) H | M e -
AR B




HI-RES EDITOR V.1 Page 1-3

N1y H
L Lozl 42151 :ner Meks ZPACE FOR

il KREM TR TR M2 TRPE

T MP=5Z29s:REM HI-RES FOIMTER T-_":'i"?

= e B ERe?

1o DIMTSET) ,LiCi7Fh  CLI&S)

110 RER

111 REM

L1 REM

115 REM

TG FORA=DTIN sleinla LG oX) ey M AT

1200 Rath 108,584, 22, 18,8, 4,2 1

l&a0 BP=53243:REM SCREEM POLNTER Lo

A0 PRINTY LR T MECRINE GRAPHICE EDITER®

210 F=0:FORX=1TO1&eFORY=1TD1&: POKESF=+ { i¥ =3 gl v L0 7

20 PRIMT™Y
Z2% IMFUT"FLEASE ENTER DISPLAY CODE MUFEER "picz
EE0 DOsVAL LRS! 1 IF DOH-G THEM 244

2%1 IF LEFTE(DC%, 1)="R" THEN I0O00

232 IF LEFT#(DCH, 11="0" THEM 2{miu

233 P LEFTE(DGSE, =00 THER a0

234 IF LEFT#®IDCH, 11="C" THEN & 7dus

735 IF LEFTH(CCE.13="T" THEM 1300

274 IF LEFTH{DCH, 1) ="0"THENPOKEG 7 I6, 1

237 IF LEFTHIDCE, 1r="1"THEMPORESZY 255, 1

2ES IF LEFTSLLES, 1 ="P " THENPORESTIT2, ¢

T3 BOTOD 220

24y [F iDCL 0y (004 s THT (DY 1 iNEFES5y THEN 280
250 GATO ZEC

Pai PRI !
270 GBOTO 220

TR0 PRINTN Iy

290 FORK=0TOF: TS (4 =FPESK (MF-+ (2% (DO =X}

oo FOR Y=0TDY

330 IFTE(X) >=LC{¥)THEM 330

IZ0 PRINTY "3 :EOTD Z40

Fold PRIMYTR TRl [EiE - (W

F40 HEXT:PRINT

IEG PRIMT My s HEXT

IL0 REM

FIT0 PE=LP (Eed0)+as 1HEM LSHEE EDLT,

IE0 XA=0:¥¥Y=D2REM TOF LEFT FOBITION

290 TRaFELE (PR-YE+vY

400 ZI=PE+HEE+YY

A0 LURR 3424 1 FOKELZ, 0

40 REM

450 REM

440 REM

450 LUBR {3494 s POKELT , &7

s BET S 1P sE="" THEM 210

A3 KE=D

SO0 TF e 0 THERM GOSUBR YO0 s EE=¥¥-f0 @ [F X440 THEM
SO 17 IR 5*:“tn THEN GOSUB 700: $X=X¥i—40: IFX{<OTHEN X{=280

S02/ IF As="L" THEN ¥Y¥=YY+1 : IF ¥¥:7 THEMN ¥¥=0

L e MEXNTY , X

HE=280

SOTLTF Ade’ 0 YHEN GUBUB 70O0:¥¥=XX—80: IFX%<0 THEMN XX=2B0

2040 IF AE=" " THEM MY=YYel 1 TF YY¥5n THER yye=F

SOS TF Aot 0 THEN GOSUEE SO0 AE=HE+A0r IFELFRE0 THEN BEX=0

LG IE AE=" " THEW ¥¥=¥Y-—-1 & TF %Y1 THEN ¥Y:=7

SO7VIF As="y" THEN GNSUR Fodg de=dE+q0: IF 232200 THEN £X=0

SO8 IF F‘»'—*-'i";"' THEM YY¥=¥Y¥+l1 =2 IF ¥Y¥>7 THEHN %Y=0

S10°[F Afg=" ' THEM GOSUB 700 3 ¥X=XZ+AD 1 TF ¥XH7RG

FlEE

&

Y=t

palEm LB -

KM

il



HI-RES EDITOE V.l Page 2-1 A

S IF AB="4" THEN GOSIA 700 2 ¥¥=YY—1 @ IF ¥¥<Q THEN Y¥v¥=7 : REM LEET
570 IF ﬁ@=rg" THER GDSWB 700 g Yy¥=¥¥+1 3 IF ¥¥>7 THEN ¥¥=i 3 REM RIBST
sS40 I Ag=" THEM TE=47 : GLOSUEB 700

F3C IF geh=vR" THEM TS=q0 = BEOSUR 200

D4 IF AF="NY THEN GOSUR Yao:G3TO S0

S70 IF 4%="C" THEM RBIYUR Fod:a0T0 sao

5830 IF af" Y THEN GOBUR 7005070 o000

S0 IF AE="U" THEM GDSUBR 700 :SOTOL 100

391 IF fAs=""M" THEM BEOSUB 700 = E0701L 400

372 IF As="0" THEM GOSUR 790 :SOTOZZ0

373 IF Afa"JY THEN GNSUR 700:GNTHIAO0

S95 IF fd="T" THEMN BOSUER 7400 jEO0TOD1Z00

S%5 IF Asa"0" THEM POKE S7Za4, 1pdS=f Eow

397 IF p$="I" ThEM POKE 573439, 1:KS=1 Eov

S92 IF AS="PY THEN POREE S57372,1:KG5=] Eoio

59 IF kiE=d THEM 3§19

SO0 BOTO 30

FO0 KS=1sFkE PE+XX+YY, TS: RETURN

IO PRIMT TS tMEXT:PRIMTY ; !
HOO REM IMMERT CELL CUMTENTS #

1D LE=S3514 Diloh

820 FOR X=0 TO 7

TG FOR ¥=0 T 7

HAO TS=FEER (LO+X+ (Y &40 5

RS0 IF TS=47 THEM TS=0 : B010 970

S4H0 TS=47

870 POKE LC+X+{Y440),TS

HED MEXET %%

BFD EOTN 350

900 REM CLEAR CELL COMTENTS

10 Lo=53514

2 FOR X=0 10 7

230 FOR Y=0 TN 7

F40 POKE LE+E+(Y240),0

PSSO MEZT ¥.X

240 30TO 330

1000 REM BOTATE CELL CONTERTE LEFT -

Lol Z=0 p LC=53514

1000 FORX=0TOT FORY=0TO7: L (£ =PEEK (| DX+ (Y30 ¥ s T=f+1: MEXT ¥. 3
LBl Z=03 FURY=7TROSTEP -1 : FOGRX =TI ¥ 2 FOKE (LCH+XF (¥ &40 ) fCLAZ 1 2=Z-F3 s NEXTX, ¥
10400 BOTO 390

11y KEM UPDATE RAM FROM SEREEM DISPLOY -

1110 LG=33514

1130 FOR ¥=0 TN 7 : TS=0 & FUR ¥=0 TO 7

1130 IF PEEK(LC+X+(¥¥20) )=47 THEM TS=TS+LC (¥}
1144 MEXT

1150 POKE MP+{B% (035 +Y TS NEXT

11&0 2070 1500

1300 REM

17310 FOR X=0 TO 2047

1320 POER MP-EX, PEEK {RO+%)

1330 MEZT

1340 BOTO 2240

L4000 REM DOFY CHARCTER CELL ROUTINE

1410 REM MODRIFY o8 THEN HOTO MHMORMAL

142 REM CREATE SMALL. CHARACTER. ...

1450 PRIMTY n
1240 FRIMT "Copy from "3DC

PA&1 INPUT " tp P4:DC

[442 IF (DIZX2S5y+(DCCOL-F (N0 >INTIDEY Y THEMN 1441
1450 BOTE 1150

150 BEM FRINT VALUE —

1510 LC=53511

1320 FRIMT .



HI-RES ERLTOR V. Pape. 3-3 3

1530 PRINT'HI-RES RAM BDDRESS=";STRE (MP+ (8% (D011
1540 FOR Y a0TO7: TE=0: FORE =007

15350 IFFPEEER (LC+X+ (34035 ) =a 7 THEMTS=TELO (E)

L8a0 MEX

1570 PRINT TS::WNEXT:PRINT" "
15RO BOTE 220

1401 REM PRINT YALLE

1410 LE=53514

1620 PRIMT" s

L4&Zd FiRIMTYHI-HES RaM ADDRESS=" 3 STHS (MP-+ 2% (100 32
1&4150 FOR Y=0TO7: TE=0: FORE=0TIITF

1450 IFPEEK {LCHEN 080 ev) j b7 THEN T S=T G410 (20

sl HEXT

1470 PRIMT TSi:RERTiFRINTY i
L&BO ROYE TR0

1700 FRINT" ! g
LFLG InPUT "CLEAR-ALL,PART 1 or 2 ";DCE~

1720 [F DOs=Vald " Phiee [ 750

1730 IF DORE="1" THERN Di1=0:02=1023

1740 IF DC$="2" THEN D1=1024:D2=2047

1743 GOTO 1774

1750 FPRIMTY -
17531 FRIMT " BpRE YOU SLURE yaa

1752 FOR ThD=1 TO 100:MEXT

1753 BET A% : [F A%="" THEN 1753

1754 I Afs="%" THERWN Di1=0:02=2047

1770 FAR ¥=D1 TO D2

L7800 POKE MP+¥, 05 MEXT

1790 GOTO 220 ;

200 REM JOIN SET/RESEY ROUYINE 7

2015 REHM

700 FOR 4=57340 TO S7E20 STER-4

2110 FDR ¥=3 TO 1 STEF-1

21320 IsPEEK (¥+Y}

2130 IF Z=7 THEM f=15

2140 IF 7=112 THEN Z=240

2150 IF I=119 THEM Z=255

2159 PORE (X+Y) ,2:W=0X+Y) -1

LTG0 MEXT

2180 FOKE W,Z

2190 MEXT:BOTO 220

Zang REM SEAVESLDAED ROUTIMERS

Z1G PRIMTM

3070 PRINT'SAVE OR LOAD"

IOIO TE="UIBET I#:IF Fe="0 THER 3030

I IF FE="J" THFEN ZasD

LS [F Z2h=Ull" THEN Slso

THEY GOTH O30

060 REM SAVE ROUTINE

3070 IMFUT "FILE MamE PLEAEE ;7%

300 ZE=IEFTE(L%,3)+" chrsisec"

I091 FOR =0 TO 2047

3084 POKE S2151+¥, PEEK (SS294+%)

IOBES MEET

SUBES PORE 17910.4 @ REM FILE TY¥FFE

3090 FORX=1TOLEN{Z$}: POKE (4336+X) , ASC (MINE (44,5, 1) 3 1 MEXTa FOKE(4334+X) , 1 &
TOWE FOKE 4352, 00

3072 POKE 4355, 08

TO93 POKE ATHE,00

1394 POKE 4367, 192

3075 USR {330 : USRIS63 3 RUN

F1a0 IISRAZS) =USRI42) 2 RLUM



id
GRAPHILCS BASIC 4

This is a modified version of SHARP BASIC SP5025 with the Ffollowing
gdditionsl commands.

GRAFPH this is a softwars switch and i[5 wsed to control the high
resplution graphics unit. It provides the following Funcfions:

GRAPHO = RESET HIGH RESCQLUTION
GRAPHI = ENABLE HIGH RESDLUTION

GRAPHZ RETURN TO LOW RESOLUTION

]

GRAPHI = SCREEN FLASH SUPPRESION ON

GRAPH4 = SCREEN FLASH SUPPRESION OFF

GRAPHS = REVERSE VIDED (TOGGLE ACTIGN)

#GRAPHE = HIGH RESOLUTION SCREEN DUMP [ADCITIONAL COMMAND )

*GRAPHT SHAPE TABLE (AQDITIONAL COMMAND )

kl

LINE A,68,0,0 This command draws a line between paints A,8 and [,0
WIPE A,8,C,0 This cammand erases a line between points 4,8 and C,0
In addition to the shave the following commands sre changed:

SET and RESET now operate on a matrix 320 by 200 when the High
resolutian wunit hes been enahbled.

LIST automatically resets the sysfem fo Iow resolution mode
PEEK and POKE now do not cause screen Flash

A demanstration praogram has bean provided to give a full explanation
of the use af GRAFPHICS GASIC.

# Nenotes optional commands aveilsble at exira cost. Ses page 12



OEMONSTRATIAON PROGRAM

e B e B (0 N

GRAFPHI:REM ENARBLE HILCH RESOLUTION
GRAPHO:REM RESET HIGH RESOLUTION
GRAPH3:REM FLASH SUPPRESSION OFF
GOTO &
GRAPHA :REM FLASH SUPPRESIION ON
REM DRAW BDRDER
LINE 0,0,312,0
LINE 315.0,31%,19%
LINE 319,19%9,0,195
LINE 0,I2%,0,0
REM DRAW SINE WAVE
FOR X=1 TO 315 STEP 2
F=SIN{X®=58 )*100+100
SET %.¥
NEXT X
FOR TO=1 TR I1000:NEXT TD
GRAPHS:;REM REVERSE SCREEN
FOR TO=1 TO 100Q:NEXT TD
GRAPHS;REM REVERSE SCREENM
Z=Z+0.5
GRAPHII; REM RESET
IF E=INT[(Z) THEN 30
GOvrag s0

11



Iz
SCAEEN DUMP[High resolution)

Thisz extra command (SRAPHS) can be added to GRAPHICS BASIC to give &
nigh resalution screen dump. Overlay programs are available fTor the
folloewing printers:

1JEPSON MXBO TYPE 2 VIA 3P4 INTERFACE
2)EPSON MXED TYPE 1 VIA 5P4 INTERFACE and 3SHARP ROM'S
F)SEIKDSAHA GPIOODA and RUANTUM INTERFACE

A modification guide to enable inferfacing to other printers is also
available.

The screan  dump  command is  available fram  your QUANTUM HI-RES
stockist for £5.50

SHAFE TABLE

b i ] e e e [

This extra command (GRAPH7) can be added to CRAPHICE BASIC to gdve
shape manipulation.

Hoth the above programs are supplled on casselie with demonstration
Arograms.



I.3

dyeFUL POKES AND ADOREZSES (reguired to operate the Hi-res system)

— s s R S S S o s A S s =S s

POKE 10167,1 = remave PEEY protect (this allaws you ta access the
new memory locations).

FOKE 57364,1 = High ras off ([E0l4hex)

POKE 57368,1 High res I an (EQl&hex)

FOKE 57372,1 High res 2 on (E01CHex)

SCREEN S5TART 53248 (0000hex)
RAM START 55298 (D&DOhex)
ROM START 52332 (ERODOhex)
HIGHCELL POINTER 15958
LOWCELL POINTER 15960

USEFUL MWAOTE

{f during program develapment a system erash accurs leaving
You with Hi-res gnly on the sereen, take the following action.

Enter CLR (te clear the screen) then type LIST followed by CR.

SOME USEFUL FPOKES

e e H e g i e e P

POKE INi&7,1 Remove FPEEK protect from BASIC

POKE 57507,8 Turn screen off

POKE 57507,1 Turn screen an

POKE  4465,X {where X=1 tao 40) moves cursar to position X on line
POKE 44648,Y (where Y=1 to 24) moves cursor to Iine Y
POKE 57347,4 Make LED red

FOKE 57347,5 Make LED green

POKE 57364,1 Turn hi-res off

FOKE 57368,1 Turn hi-res parf I an

POKE 57372,1 Turn hi-res part 2 on

POKE 4464,1 Maks keyboard entry lower case

POKE 4464,0 Make keyboard entry wupper cass

POKE 10682,1 Doing £his before saving a program will make it auto
ryn when loaded.



RiM this pragram wiil mcdify the
FEM set and reset pixels in thea
REM nraphics RAM so hhat thay
= R L e Z
~EM Mote. Tha characters shouldd
FEM hawve first bazen copisd freom
AEM the ROM. v wwa. -
RE
FORE DYo07. 30 REM Scraon off

FOR X=57340 T 57220 S5TEP--1
FOF v=Z TO 1 STEF-—|

I=FEEK {X+%]

IF Z2=7 THEM T=1i'3

IF =112 THEN Is284

I Z=119 THEMN =255

POKE (¥4+%) , ZaW= {5+ -]
MEXT:FPOKE W, 7iNEXT

FOEE 37507, 1:REM Srasqn an

10 REM This program will convert kEhs
20 REM RAM bazed charscter set sz that
I REM the characters praduced by the
30 REM shiflh key will be the reverse
T3 REM of Eheir non shifted +orme.-sea
&0 REM

7O REM In short shiftted A is reverss
20 REM Fisld A.

F0 REM

L33
13
170
1340
40
L5
=1

FOEEE 570070 2 REM Tuwen scresn off

F=3531234 = REmM From address
T=55RES 2 BREM To addrzaes

FOR &= TOd 207

PONE THY,Z255-FPEEK (F+X2

MEXT

FOKE S7507,1 = REM Turn =screen on

14



NOTE

In graphics BASIC 4 this rouwtine can be replaced by GRAPHD.
GRAPHDT 1s a composite command which performs the Follawing tasks:
1) CLEAR SCREEN
2} RESET HI-RES POINTERS
3} COPY ROM CHARACTER SET TO RAM CHARACTER SET

4) SWITCH SYSTEM TO HI-RES

Ly REM This progrzm will copy the
2 REM Full character set froan KO
EOORENM Eo RAM. o e v avasnamenay o
40 REHM

G REM

LI F=RfATsREM RO adaress (Feomd
7O T=05294:REM R4aF acddress {(tal
din POXE S8 aaf O:REF Blarnk sor=an

2y REM

100 SR Ko [0 TOAT:REM 2R Gwvlas
L1 REM

120 FIEE [2¥, BEEE {F+X)

123 REM

LT MEXT X
150 FOKE S750 5, 1 e REP Sestors soraen





