_ MEMOTECHNIQUES

1'1|| gﬁitmg to grips with your brand new h*h.‘lm‘.ltf:f.h 7 |f~ft‘llh Hook follows up on the mflmml

he Memotech is an attractive micro,
| but as happens so often with new
& michines. the manual doesn't cover
erything. The MTX olTers the program-
nexcellent vanety of display modes
ewith text or graphics:

nde Llser definable graphic charac-
dil % 24 character screen.
with pgraphics User

g5, sprites; 32 X 24

definable
character
el 1.Irith 356 % 192 pixel graphics User
: nhlugnplnﬁ sprites, 16 colours for
ing these different modes vin Basic
gates no problems, as the instruction

1] .T". TRANSFER FORMAT

r,|.|. ], data

"'*

|
Jake a memo

it [02], register number (bit 7 must be setto 1)

lr DP registers (status register ‘read only'|

D E'ZI Hlfl'l'r't LOCATIONS FOR GRAPHIC MODE 2

i generator table Start Location 0000H END 17FF H
name table Start location 1800H END 1AFF H
Start location 2000H END 37FF H
Start location 1CO0 H (32 % 4 byte entries)
Start location 3800 H (2048 hyte table)

manual 15 very thorough in this respect -
although it docs omil instructions on how
the novice can casily detect sprite colli-
sions, Implementing the assortment of
seTeens using Assembly language is a more
daunting task. Tt is not made any casier by
the omission of ROM cotry pomnts from the
manual, which seems o lack of concern for
the more advanced programmer, by a
company that ok the trouble t incorpeo-
rite an cditorassembler in the front el
of the machine. On the other hand there
are numerous pages in the manual devoted
to the graphic facilities, though in some
places it s so tharough, it s o headache 1o
sort the wood from the trees,

 —

The following explanations and sub-
routines, using the in-built assembler,
should allow the end-user o easily set up
it ferent display modes,

Graphic Mode 2 gives the programmer a
preat deal of seope when designing games
programs, and it is this mode that’s been
chosen for the illustrations, It should,
however, be asimple matter to convert the
information given. 1o set up other display
modes,

Using this mode, 768 different charac-
ters can be designed and displayed at one
time. [t also provides achoice of defining 2
eolours for cach byte of the & byie
character, with the effect that cach of the
768 (32x24) screen locations can display
an exclusive character.

The following descriptions. use the
conventions used by Memaotech in their
manual ie: the bits of a byte are numbered
MSE bit = Oand LSB bit = 7,

The MTX decides which mode it should
operate in by looking at VP Registers U
and 1. Mode 2 is entered by setting bit fin
Register 0to 1 and resetting bits 3 and 4 in
Register 1.

When setting up a sereen the MTX uses the
following tables which are located in Video
RAM: pattern generator table; pattern
name table; colour table; sprite attribute
table: sprite gencrator table.

Pattern generator table This s reully o
sophisticated form of character generator
which is normally installed in o RO chip
in other computers, characters so gener-
ated are numbered chrstl) o chr$(255).
With the MTX you can design all 256 and
more,

Patternnametable This tuble isacopy of the
screen in VIRAM. If the value of 128 is
placed in location 32, it s like saving:
PRINT@ 32, CHRS(128). This is a simple
translation but i tllustrates the function of
the pattern name table,

Colourtable Each byte of this table holds the
colour information for the corresponding
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= Gldd bytes, The pattern
6k Bytes long,

are only 256 character codes
b any one time. the MTX

:tﬂ_hytcﬁ ® 250 chars), T'here-
heharacter names [0 —253) are
fts, once 10 cach section of the

ible. The top section of the
esponds 1o the top drd of the
e colour table follows the same
i thatif character code 128
e invader in the top section
reen, and the mvader s moved
,n'l'- et the code 128 must also
]_ nvaderin the screen section it
0, This s not steictly true, bul for
simplicity let’s stick 1o this
See digrim 1

tahles have been set ap in
ation is casily achieved by

l d!ﬂln[hE ?W}I’HLijLu1uﬂ
i'r{ulll'r'nl.-.i.l the | bvte data
e {01} data.

i Hhhhs |-|'|I:.‘|l:IL |li1!u:|'|1:-1'L weh

' nsﬂ -:.l-:,h hthl:, 1 lenlru.:-.t
for easy translation between
il 1ahles.

s The correet procedure for
miation to the VDP Registers

laer 2l by le

'En calculates the correct
AM accarding 1o the value
7 |e, dg Far Register 2 (name
| I'.=!,,-;| tr:mhl'mrul 1% |1|1.|Inplued

t I:ahlL- In OHLr Emm|'.nlc'-:~.
Aoeited ar Glad (L80UR)

¢ mnlmhu! hj 4IL11tH1I-_ l}h
vilue, The subsroutine in
care of VDI* writes. First

: Nutc [I!|;:11I||_-l:ui1?|mh1 lw
to Lin the M51 of the address
e by aclding 4 (400 ) 1o this
outing for writing to

40ap
HEGE
FEAF
qiia
daL
462
S Lo e
4L
431 A
421l
4E1F
d0257 LIFL
T ket
4G4
4925
42
slaege
ALk
4E2E
265 ]
Sl
B SRS
HB3n
AL
16TF
1036 |
+i144
LT
b
LI
AFE
A0 |
4654
1 e
405
AES[
L ERL)
406D AGMT
QT
N TER
40T
A0
S i1
AREF
[ s
074 fEH 1
AE7S
C lie=
447
4a7E
147E
151
=[5 o
S pala]e
g
HEIE
A B
FEEF
e e
4454
qaay
3R
4Aac
A0 E
45
A0A4 STOR!
SO
4vi7 REG:
LA
FOEE
4E0A
JOE
4eaL
FORF
AGE |
40E2
OB
J0E4 Uk
SRS
1EEE
0By
4fpa
4R
JHEBC
4HEE
HHEE
CEHE]
4OC L DETAE
GEC2
4aCE
TS
SOCE
ABCF LO0OP:
HRCH
4HCE
30
e u &)
4oCE

4200 FEGSETE

EER [HUE
48ED
4aED
A0ER
+BEE
AHEC

Sembol st

HOF1 == THIS PEOGEAM WILL DISPLAY CHARACTERS 08 YELLOW BRCEGROUND

MR
HDE 2 BLACE
MOFIFEST OF
HICE
HOF
LD SPwK

CALL RES
LIv B o
Lelds L
LI E: tHLM
THE HL

LE [r= CHLS
LHE ML

Crll REG:; SEHR

DIT LPY

LD HL: RIFFFS
Ll DE . gl

CHLL VEAM
LI C. WO
CALL LOOF

LI DE s W0 £

CRLL URAME
LIv T 814
!A - B
rlL' O

LE C-HEE:

(B II i

L I 1|
Lk TP lE

Ll HL - H0E60
CRLL Lape

L DE SOeeE g

ThaLL |.'r (Flii
_[. e rqna
Lkl I i IL"" 1
[ N e IR |
I'I'-|. Lo CeaTE
THE MLt

[ JedE ks
Ll DE . Sans
';.-'__ ] P B
LD B, TrAA2
Lyl BekIH

LT C:iHL:
CRLL DHTH
I |

ANE @
LD [ LB :
CHLL URERMT
LE Ty Hial:
LHLL DAl
LD L5014y
CaLL DATH:
LE B rDiER
LL 5 ik
Call DaETH
CIHZ FL

-

LI DEH1944:

CALL URANE
LD Ca681)3
CHLL [HWaTee
LD Cogdl
LALL DR T
HOF

IR ST
PLEH RF:
PLIEM

L &, E
OUT Bz A
LE A
Al Ha #0810
OUT {823
POP - B
FOP AF

EET

FUSH AF
FLIEH EC
O A E

auT B2y R
LC d. [

AR Fe Bl
OUT (E20. 5k
FOF EBC

FOP AR

FET

FUSH FAF

[ I e

oUT r@lh.-d
POR AF

RET

Cril [ETA
DEC HL

L A-H

OF L

iR W2 LDOP
EET

BE G a
LE CE. #ao0a:

s REEEET:

S [RER

TOP Toh OF SCREEH
CHaRACTERS LIGHT FEED BACKSROUND HIDDLE IR
SCREEH fND EBORDEFR MGEENTA

ZERD ALL FEGESTERS

HUMEER OF EExlSTERS

MAEE HL FOENT TO [ATh BLEFEER
FUT DuTi W DE
MERT DRTH SET

TO REGISTER

0 8 TIMES
ToTHL LEHGTH QF
ZERD ALL URAM

LRLE

LOAD STACK POINTER FROM SYSTEM STACK

STHET OF COLCUR TaBLE TOF 3RED 0F SCREEEH

SERD ADURESS
I=COLOUR OF CHERRCTER 173
HOG FEHY BVTES TO FELI
oo IT
a5 HEOUE

ALDERSEE DF
Ll SDDRESS
HEEE HL FOIHT Td CHARACTER BNYTES

9 BVTES EnCH CHAEGETER

FUT faTa JTHTO

SEMD T UDF
Rl L s Ta HER T BYTE
DL UNTIL FIMISHEL
CHARACTER HO 2
SEHD TO REGISTER
As FORE TOP- 3B

MIDEALE JED SCREEH

STRRET OF TOF JRD OF SCREEN
SEHD pDPRESS

CHARACTER HUMBER

SERD TO UDE

ZEHD SRME CHRAEACTER TO EE DISFLANED AT SCEEEM POS 2

Cd IT

SHME RS ABOUE BUT SEHD B OHE AFTER THE

THIS IS Ik THE MIDCLE IRC OF SCREEH

SEHED ARDEESE
2 CHARACTEER FROM MIPCLE JRED OF CHREACTER GEH THELE

DI SRy

DISPRLAY

SAME CHARRCTER HEXT SCREEM ROS
LODF pT EHD OF RUH

FilHl SEE MOTES FOR THESE SUB FOUTIHES

A= CCOLOUR-OF &=

LHARACTER HO 2 TOF 3RD SCEEEM

OTHER

DE HAZ, WEE, O AT HOE . B0 MEF 803, HAT: B84 WI0 W05 HOT - HOE: BED ARF
OB &6. 165, 169,215, 66, 3o, 66, 125

FET
FET
RET
RET
KET

FEG4OH"REGSE T4008
LF14BZZURRH48E
LOOPERCT [HUMBER
AGHsEE2DATAYEC]
AGH 1487 4FL485D

STOF A4

30




= MEMOTECHNIC
28 | VRAM is shown in Listing 2, display. Don't forget that sequential writes Sprites are displayed on the s el b
Hag;ﬂnglrnm'ﬂ'ﬂhﬁl I'hisis aur:gnmhahud by  to the pattern name table can be accom- setting the X.Y values in the
writing the address from which you want  plished with only one address transfer e attribute table, Movementissccomp
the information, followed by a ‘READ’.  our (2], LsB ADDRESS by updating the values. Diagram 1 56
sealoble 1. _ OUT (02), MSE ADDRESS the relationship between XY and p
Huiiuglfl‘nmlﬂie VDP 51.Zﬂtll5 register [N (02}  ourfo),paTta name table addresses, 1 should
data, Bit 2 15 the sprite collision flag set  our (01), pATA -, ete ducted from the Y positions sho
whenever pixels from two active sprites  This format holds true for all tables. actual practice, as X=0, y=—1 s |
overlap. The state of this bit cun easily be  Sprites Sprites are introduced tothe display  most lefthand comer of the
achieved: by using the sprite generator and sprite  Positioning of the sprite is from thi tog
IN A (02) r ; _ attribute tables. lefthand bit of the sprite patterm,
BT 6,a (Normal Z80 bit convention) The attribute table requires a 4 byte So, changing the pattern or the coloursl
IR NZ,COLLIDE entry for each sprite. Using all of the'32 3 sprite 15 easily accomplished by alien
e Move "’-[!I‘It'L"- available will eause the table to be tl.l:."th:hl.nl!h}'lLlHl'|‘lt attribute table, T
The function of the other bits is described 128 Byteslong. The format for thistableis:  leadstoveryimpressive moving disp
in the |:14:rlul_ui|. byte 1 Vertical distance from top of sereen you restriet the majority of moveme
After filling the pattern generator, the  byte 2 Honzontal distance from LHS of  pixels each move, calculating the
colour table requires setting (o the correct  screen ponding sereen  position for checking
villues for each of the characters. The firstd  byte 3 Pointer to sprite patiern collisions with other graphics s &
bits (LSB), describe the colourofthe O'sin -~ byte 4 Colour of sprite accomplished. Listing 4 takes care of
your design, and the M5Bits describe the The sprite generator functions in the  caleulations, Listing 3 calculates the 18
colour of the 1's; in fact, background and  same way ds the pattern generator table.  verse positions,
text, in the other modes, See Diagram 2, The maximum length is 2048 bytes, which We have included a fully documes
: Completion of these steps allows vouto  allows you to define 256 different patterns  listing that illustrates the practical o
direct the desired format to the sereen by for the normal size O sprite, Using size one  some of these points within PrORT
loading the pattern name table with the  (16x16 pixels) reduces the number to 64 The possibilities available ta ol are only
correct value for the chiracter you wish to (32 bytes each sprite pattern). limted by your own imagination, 8
LISTING 1 : LISTING 3
11 BEN ¥ i g LABRTLHATES
26 REW 0N CHTRV . POIRTE 75 oA lg E!I;;H Converi screen to H.Y CO-0RDIMATES
38 REN D = REGISTER MUNBER 5 i e e T e
48 BEH E = DaTA 30 REN
58 BEH 48 FEM
6o COCE 5@ REM Ob EMTRY HL POINTS TO SCREEH POSITION
4098 BUFFER: DB B0 DATA 6@ REM
4pac LB D3 REGISTER i EEM
4090 0a 127 AMD S0 OH FOR ALL ERGISTERS | 86 CODE
45 LD. HL, BUFFERs BUFFER HOLDS DATA
30MT Locer LD Etos ST bara o 4ORE LD DE.#1800; START OF SCREEH
jgﬁ; IEL“ HL i Bl - 4EE1 OF A CLERAE E.'-IEF.‘.’ FLﬁE:FF
Y Lk L GHLA ] HET =TER HUNELE 4BEE SBC HL.DE} SUE FROM SCEEEM LOCHTION
e gl R 4864 LD LE, #32: HUMEER COF COLUMNE
A OHZ LOOPT po fT 8 TIHES 487 LD B CLEAFR AHSWER REG CCHMOTIENT
800 SETUR:  LDW,ES LATA FIRST 4EB2 LOOP: OR o3 MAakE SUEE CAREY FLAG CLEAFR
A Db abr " GET REGISTER HUMBER ek £BC HL./DE
HEC Rk} 1 1 2 | 1 | = FET Ly
408 ADD 4,803 HAKE SURE BIT 7 SET 48BC P M __E i oo ERLTELEININUS
2 DUT {82}, &5 BEMD: [T 48EF IHC E: C eaeSUER
i RET ALL BOHE RETURN 4aca IR LOOF: EO DO IT UNTIL MiMUS
g s 4002 EXIT:  ACD HL.CE: GET TRUE REMAINDER
GCS REET: Qb BETUEN" HL=K POSTT & B=ylE
Sumbolse 461 4 FET
BUFFERIEESE TUPSARE
LOOP463 Sumbols:
LOOP4BESES [ T46L2
LISTING 4 Register set up for above values
Register 0 : Value 02 H ‘set to mode 2
23 E.EI"I Cervsart .Y o SCREEM FOSITION Register 1 : Value C2 H 88 sprite Mag 1
3 P i = .
48 REM Register 2 : Value 06 H
S0 REM Reg . MSE
&0 REM OH EMTRY BC = X POSITICM ister 3 : Value FF H sef to 1
FRREH " " HL = ¥ POSITIOH Kegister 4 : Value 03 H MSE sef to O
% k) Register 5 : Value 38 H
180 CODE Register 6 : Value 07 H
toe SR Eae; T Register 7 : Value A1 H {sets TextBackground colours) _
4088 _ L;.“'|__4. W e _ '_ru_g.-.'ﬁ'l AT FENT NB Setting bit 7 fo 1 in REGISTER 3, puts the colour table in the top 8K of VRAM. Saftollis
'_:Eg'; L 00 ggl:ﬂlle,[:-E:D[LIEIE-EHE'JLEFQ;EEE??HH put it at the location of the pattern generator in this example — as would setting b Tisl]
455; P MEXITE EHIT IF WIMUS the pattern generator register, put it in the location of the calowr table ji this ¢
4B 0 INC B NG QUOTIENT = :
4801 IE_LDOFs DO IT UNTIL HIMUS eg Value FF H= location 2000
48C3 EXITI  ADD HL.HLi NULTIFLY BY 32
4804 ACD HL. ML BY SUCCESSIVE RODS LISTING 2
q0cs DD HLHL N et 3
AACH ADD HL HL P
4ac7 0D HL HL T e L. e et o ext week's “""".
ABCE FOF BCH GET ¥ POSITION I8 REH  OH ENTRY DE HOLDS ADDRESS will include a handy b
48C3 0 L, BCS ADD IT T0 ANSWER 49 REM  ON ENTRY C HOLDS DATA gram which will hels
4BCA LD [£. 21200 START OF SCREEM LOCHTION | @ REM =
4RCD ADD HL, DES BET SCREEN POSITION 68 REH understand e
&Igcll_g RET1 HL = SCREEM LOCATION 78 CODE Memotech's scres nid
C RET L
4006 e 1 so5c Lo MED  GET LGB OF ADDRESS es hetter, and will Nt
» 63 . s g
g Rak,, Samimems | O
LOOP4 BBREXT T4 » 41 on In this artic
42 OUT B2 A L 1T
iy Ll A CH GET DATA INTOD A
4843 OUT {BEka. A SEHD IT
4BAT RETS RETURH TO CALL DUT
A v RET
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