IV. SAMPLE PROGRAM

This assembly language program illustrates the use of players, missiles,
and display lists. The diagram on the next page shows what the display
looks 1ike and which objects are used. The comments in the program listing
describe how it works.
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V. HARDWARE REGISTER LISTS

A ADDRESS ORDER

CTIA ADDRESSES

WRITE READ
Address ! Hame | Deacriprion Hamp | Descrimtion
DOFF
REPEAT AS BELOW 7 MORE TIMES
D020 |
OQ1F CONEOL Write Conanol SW.Port CONBOL fiead Consol SW. Port
DOLE HITCLE Colifulon Clear
DO1D CRACTL. |Graphic Control
__ ool VDELAY [Vert. Delay
0918 FRICE Priority Select
[0lA COLBE Col-lum BElkgnd
DO14% COLPFS  [Color-lum of 3
piLa COLEFEZ Playfield 2
nniy OOLEFL Playfield 1
DOL6 COLPFO  |Playfield 0
DOLS COLPMS  [Color-lum of 3
D014 COLPMZ  |Plaver-Missile 2 PAL READ PAL/NTSC bits
DO13 COLFMI  (Plaver-Missile 1 TRIGH. Read Joystick
Dol12 COLPMO [Playver-Missile 0O TRIGE Trigger
noll GRATH Graphics All Miassiles TREG] Buttons
noLo GHAFP3 |Graphics Plaver 3 TRIG]
DOOF GRAFPR Graphice Player 3 PIFL Read Player
00E GRATPL  [Graphics Plaver 1 PEPL to Player
DOOD GRAFPO |Graphics Plaver 0 PAPL Collisions
(N[l SIZEM Size All Migsiles POPL
DOOB SLIERY [Siee Plaver 3 MIPL Read Missile
I SIZEPY [Size Plaver 2 MZFL To Player
D009 SIZERL  [Slze Plaver 1 MIFL Collisions
D008 STEEPY Size Plavepi] MOFL
DOOY fHPOSHM3  |Horz. Posit. Missile 3| PI3EF Read Player
D006 HPOSME? [Horz. Posit. Missile 2| PIPF To Playfield
(a3 HPOSML |Horz. Posic. Migaile 1| PIPF Collisions
D004 HPOSMO  |Horz. Posit. Missile 0| POPF
HARE) HPGSP3 |Horz. Poalt. Playar 3 M3FF Read Missile
D002 HPOSPZ  |Horz. Posit., Plaver 2 HIPF To Playfield
Dool HPOSEL |Horg. Pogit. Flaver 1 M1PF Collisions
DOOO HPOSFD  jllorz. Posit. Plaver O MOPE




ANTIC ADDRESSES

1ITE READ
Address Hame Oescription Hame r- Dlescription
D4FF
I REPEAT (AS BELOW) 15 MORE TIMES
Balc
Reset NMI NMI Interrupt
D4OF HMTHES Interrupt Status RMIST Status Reglster
HMI Enterzupt
D40E NHMIEN ENABLE
Light Pen Register
D40D PENY Vertical
Light Pen Register
D40C EENH Horizontal
Vertical Line
D4OR NOOUNT Counter
Wait for HBLANK
_D40A WSYTNC Synchroniam
Character Base
D409 CHEASE Address Red
D408
Player-Missile Base
D407 PHEASE Address Rezlatar
D406
Vertical Scroll
_D&DG VSCROL Heglacdr
Horizontal Scroll
05 0 HECROL EeglinEar
Display List
_L&03 DLISTH Pointer (High Bwre)
Digplay List
D402 FLISTL Folnter (Low HByte)
Character Control
D401 CHACTE Hepglater
DMA Control
D400 DMACTL Regtater




POKEY ADDRESSES

WRITE READ
Hame | Description M aime Description
D2FF
I REPEAT (AS BELOW) 15 MORE TIMES
D210
Serial Port 4 Key Serial Port 4 Key
DIOF SECTLS Control SESTAT Status Hegister
IRQ Interrupt IRG Interrupt
[ LROEY Enable LRaET Status Register
Serial Port Serial Port
p20n SEROF] CuULplt Rem. Inopit Register
0ang
Start Pot Scan
n20H PTG Seauence Yercical Line
Reset Status Random Numb
D0N SHERES LSESTAT) BT GGENeTstor
208 STTMEE Start Timers EBLONE Eeyboard Code
Read 8 Line Pot
p2os ATIDCTL Audio Control ALLPOT Port State
Audioc Channel 4
207 AIDCA Control POT 7
Audio Channel 4
D206 AT Frequensy POT 6
Audio Channel 4
D205 ARG S fontral POT 5 Read the
Audio Channel 3 value of
__Dil4 AUDF3 Fregquency FOT & each POT
Aundio Channel 2
D203 AUDCZ Control POT 3
Audio Channel 2
D202 AUTIEZ Freglency PaT 2
Andio Channel |
D201 AUDC1 Control POT 1
Audio Channel 1
02 06 ATDEL FIEQuEnty. EOT U




LA ADDRESSES

WEITE READ
Address Haomea Description Hame Degeripcion
D3FF
Repeat as shown below many times
_Dios
83103 ERCTL PORT B CONTROL PRGTL Same-s5 Write
n3on: PACTL PORT A COHTROL FACT Same 58 Write
Direction Register
PORTH If PBCTL Bit 2-0 PORTE Same as write
D301 (otherywise)
Jack 2 & Jack 3 Jack 2 & Jack 3
PORTE If Direction Bits PORTH If Direction Bits
Are 1 * Are 0 %
Direction Register
PORTA If PACTL Bit 2=0 FORTA Same as write
D300 (Othervwiss)
Jack 0 & Jack 1 Jack 0 & Jack 1
PORTA If Direction Bits FORTA If Direction Bits
Are 1 * Are [} %
* NOTE: Output data is retained in Jack Output Registers.

If direction bits are true, a read of the jacks

will read old data from these registers.



B. ALPHABETICAL ORDER

Hardware Register 05 Shadow

Address Address

Namo Tregeriptdlon Hex Nes |Name Hex|Dec

ALLPOT |Read 8 line Pot Port State 208 53768

AUDC]1 |Audio Channel 1 Control o201 53761

AUDCZ |Audio Channel 2 Control D203 153763

AUDC3 |Audio Channel 3 Control 0203 |53765

AUDCY JAudio Channel & Control Dot 53767

AUDCTL | Audio Control D208 53768

AUDFl |Audio Channel 1 Frequency n20d 153760

AUDF2 |Audio Channel 2 Frequency BANZ  |53762

AUDF3 |Audio Channel 3 Frequency D204 (53764

AIMEY [Audio Channel 4 Freguency na0n _ [53766

CHACTL |Character Control a0t 54273 |CHART |2F3|755

CHBASE |Character base address L0 54281 |[CHBAS |2F4 (756

COLBK |Color~Luminance of Background DOTA 53274 |COLORL | 2C8 712

COLPF0O|Celor Luminance of Playfield 0 Dols 53270 (COLORG|2C4 | 708

COLPF] [Color Tuminance of Plavfield | noLy 53271 |COLORL |2¢5 (709

COLPF2|Color Luminance of Playfield 2 DOLH  |53272 |COLOR2 [2C6|710

COLPF3|Color Luminance of Playfield 3 D8 153273 (COLOR3|ZC7|711

COLPMO|Color Luminance of Player-Missile O |[0012 [53266|PCOLRO| 201|704

COLPM1 |Color Luminance of Player-Missile 1 |T1l3 [53267|PCOLR1 (2CL|705

COLPMZIColor Tuminance of Plaver-Missile 2 (D014 93268 | PCOLRZ 202|706

COLPM3|Color Luminance of Player-Missile 3 |DO15 |53269|PCOLRI[2C3[707

CONSOL |Console Switch Port DOLF 53279 |Set to 8 during VBLANK

DLISTE|Display List Pointer (high byte) D403 | 54275 |SBLSTH (2311561

DLISTL |Display List Pointer (low byte) D402 |54274(SDLSTL |230[560

NMACTL |Direct Memory Access (DMA) Control D408 |5427%|SOMCTL|22F(559

GRACTL |Graphic Control DO1D |53277

GRA¥M |Graphics for all Missiles D011 53265

GRAFPO|Graphics for Player O DOOD  |533261

GRAFPl |Graphics for Player 1 DOOE 53262

CRAFFZ |Graphics for Plaver 2 DOOF 53263

GRAFP3|Graphics for Player 3 DOLIO |53264

HITCLR |Colission Clear DOIE |53278

HPOSMO |Horizontal Position of Missile O bo04 |53252

HPOSM1 |Horizontal Position of Missile 1 Do0s 53253

HPOSME |Horizontal Position of Missile 2 DO06 153254

HPOSM3 |Horizontal Position of Missile 3 D007 53255

HPOSPO |Horizontal Position of Player 0 D000 |53248

HPOSP1 |Horizontal Posaition of Player 1 DOO1 53249

HPOSP2 |Horizontal Position of Player 2 D002 53250

HPos®3|Hordzontal Fosdcion of Plaver 3 D003 53251

HSCROL |Horizontal Scroll D404 54276

IRQEN |Interrupt Request (IRQ) Enable D20E 53774 |POEMSE| LD |16

TRQST |IRQ Status D20E |53774

KBCODE |Keyboard Code D209 53769 |CH EFL| 764

HOEE Migalle O to Playfleld Colliaslons i L4 gE ] 33248

MOPL, |Missile O to Player Collisions DooE 153256

MIPF |Missile 1 to Playfield Collisions nond 53249

MIPL |Missile 1 to Player Collisions poO9  |53257

M2PF |Missile 2 to Playfield Collisions ponz 153250

EP_I: Miggile I to Plaver Collisfions LTI 53258

V'S



Hardware Begister 08 Shadow
Address Address
iymis Descripncion Hex Dee |Hame | Hex |Dec
M3PF [Missile 3 to Playfield Collisions [D003 [53251 |
M3PL ([Missile 3 to Player DOOB |53259
NMIEN [Nom-Maskable Interrupt (NMI) Enable|DAOE 54286 |Set to $40 by IRQ code
NMIRES |[NMI reset D4AQOF |54287 |written to by NMI code
NMIST |NMI Status D4OF 54287 |read by NMI code
POPF |Player O to Playfield Collisions D004 |53252
POPL |Player 0 to Player Ceollisions DOOC [53260
PIPF |Player 1 to Playfield Cellisions D005 |53253
PIPL |Player 1 to Player Collisions DOOD | 53261
P2PF |Plaver 2 to Plavfield Ceollisions D006 | 53254
P2P1, |[Player 2 to Player Collisions DOOE |53262
P3PF Player 3 to Playfield Collisions D007 53255
P3PL |Player 3 to Player Collisions DOOF |53263
PACTL |Port A Control D302 54018|Set to $3C by IR Code
PAL PAL /NTSC indictor D014 153268 | 1
PBCTL |[Port B Control D303 54019 [Set to $3C by IRD Code
PENH |[Light Pen Horizontal Positiom D40C 54284 |[LPENH 234 564
PENV |Light Pen Vertical Position D40D |54285|LPENV 235 565
PMBASE |Player Missile Base Address D407 54279
PORTA |Port A D300 54016 |STICKO.11278,279 632,633
PORTB |Port A D301 54017 |STICK2,3|27A,278 (634,635
POTO |Pot O D200 |53760|PADDLO |270, 624
POT1 |Pot 1 b201 53761 |PADDL1 271 625
POT2 |Pot 2 D202 |53762|PADDL2 272 626
POT3 Pot 3 n203 53763 | PADDL3 273 BT
POT4 |Pot & D204 |53764|PADDLE |274 628
POT5 |Pot 5 D205 |533765|PADDLS |275 629
POT6 |Pot 6 D206 |53766|PADDLE |276 630
POT7 |Pot 7 {(right paddle controller) D207 53767 |PADDL7 |277 631
POTGO |Start POT Scan Sequence D20B 53771 |WRITTEN DURING VBLANK
PRIOR |Priority Select DO1B |53275|GPRIOR |26F 623
RANDOM |Random number generator D20A 53770
SERIN |Serial Port Input D20E |53774
SERQUT |Serial Port output D20D |53773
E17EY [Sizes for all missiles DOOC 53260
SIZEPO|Size of Player 0 D008 [53256
SIZEPl|Size of Player 1 D009 [33257
SIZEP2|Size of Player 2 DooA  [53258
SIZEP3|Size of Player 3 DOOB 53259
SKCTi. |Serial Port Control D20F 53775 |SSKCTL 232 562
SKREST |Reset Serial Port Status (SKSTAT) D20A 53770
SKSTAT [Serial Port Status D20F 53775
STIMER |Start Timer n209 (53769
TRIGO |Joystick Controller Trigger 0 D010 [53264|STRIGO |284 644
TRIG] |Jovstick Controller Tripger 1 DOll  [53265|STRIGL 1285 B45
TRIG2 |[Joystick Controller Trigger 2 Dol2 53266 |STRIG2 286 646
TRIG3T |Joystick Controller Trigger 3 DO13  |53267|STRIG3 |287 647
VCOUNT |Vertical Line Counter D40B |54283
VDELAY |Verical Delay DO1C |54276
VSCROL [{Vertical Scroll D405 54277
WSYNC |Wait for Horizontal Sync D40A |54282|Used by keyboard
click routine

V.6



VI. FPIGURES

A MEMORY MAF

ADDRESS FHHETIGE_ STIE
FFFF
Operating System
And 10K
Math Routines
D800
DOOO-D7FF Hardware Addresses 2K
CFFF
Reserved for Future 4K
0.5. expansion
BFFF
ROM Cartridge
(Colleen left and right
slot and Candy single 16K
slot all address to
8000 this space)
JEFF
RAM
Expansion #
2000
1FFF
RAM initially
supplied in the 8K
product

L) RAM expansion can actually exten to BFFF. However, the ROM cartridges
will deselect the RAM. Deselection occurs on 8K boundaries. Atari 400
units are RAM expandable only at the factory. They can accept RAM up
to 2FFF (16K) when fully extended.

Vi.l
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APPENDIX A
USE OF PLAYER/MISSILE GRAPHICS

WITH BASIC

The éﬂﬁRIG§4OO/&KlTMPhrdwne Manual should be read first to understand
the details of the Player/Missile Graphics.

To enable the P/M Graphics from BASIC the following procedure
can be used:*

1. Generate the playfield, either with a GRAPHICS call or build
a custom display list with a serie's of POKE statements.

2, Enable P/M DMA control by a POKE 559 with either a 62 for

single line resolution players or a 46 for double line
resclution players.

e There are four players and four missiles (or five players if
the four missiles are combined into one player). Each of
these has a horizontal position register that controls its
horizontal position on the screen. The registers and their
locations are as feollows:

ADDRESS HORIZONTAL POSITIOM OF
53248 Player @
53249 Player 1
53250 Player 2
53251 Player 3
53252 Missile 1
53253 Missile 2
53254 Missile 3
53255 Missile &

The horizontal positions can range on the playfield between 41
and 200, So POKE 53249,120 will move Player 1 to the middle
of the screen.

e e

*NOTE: All number references are decimal,



Use of Player/Missile Graphics
with BASIC, cont.

FEach player (and its missile} has a color register which
determines its color. These registers can be controlled by
poking to the following locations:

ADDRESS COLOR OF

704 P/M 0

705 P/M 1

706 P/M 2

707 P/M 3

711 fifth player (if enabled)

Thus a POKE 706,200 will color player 2 green,

The P/M bit information {those bytes which actually describe
the shape of the player) must be stored in an area where it
will not interfere with BASIC or the coperating system. It
must also start at a 2K memory boundary if single line
resolution players are used, or a lK boundary for double line
resolution players.,

The page number (i.e. number of 256 byte sections of memory)
for the starting address of the P/M information obtained in
step 5 is poked into location 54279.

Enable the P/M DMA by a PCKE 53277,3.

The starting address of each plaver is obtained by multiplying
the number obtained in step 6 by 256 and then adding the
offset indicated in P/M memory configuration takle.

The vertical position of the player is determined by its
location in memory. After the initial offset is obtained in
step 8, its height may be defined. 1Its range on the playfield
is from 32 to 223 in single line resolution and from 16 to 111
in double line resolution. By adding the desired height to
the initial offset, the absolute address of each player is

found. The appropriate bit information for the player can now
be poked into this address.

A-2-



Use of Player/Missile Graphics
with BASIC, cont.

(9, cont.)

Example to Generate a rectangular box player, eight color
clocks wide and four lines high in immediate mode. :

STEP

1

TYPE

GRAPHICS 8

POKE 559, 62
POKE 53248,120
POKE 704,88

I = PEEK(106)-8
POKE 54279,1
POKE 53277,3
J=1%* 256 + 1024
POKE J + 125,255
POKE J + 126,129

PORE J + 127,129
POKE J + 128,255

RESULT

Setup Mode 8 Playfield
Enable P/M DMA single line
Set horizontal position
Set color to pink

Get P/M base address

' Store in base register

Enable P/M DMA
Get player starting address

Draw player on screen

A-3-



-1024 bytes--

Use of Player/Missile Graphics

with BASIC, cont.

+0

+384
+512
+640
+768

+896

+1024 |

DMACTL
bit D4=0

start at

PMBASE*102425 L,

DMACTT,
bit D4=1

start at

DMBASE * 264825 (o

+_ 8 bits wide - —

384 bytes
unused

|*——8 bits wide —7*

768 bytes
unused

Player 0
Player 1 -
Player 2 M3 M2 | M1 MO
s Blerer -3 I |
128 bytes Player 0
per player
% —4 — =
double line Player 1
resolution
Player 2
Player 3
256 bytes
per player

\__‘xr—___.-'
single line
resolution

+0

+768

+1024

+1280

+1536

+1792

+2048

2048 bytes-

PLAYER-MISSILE

Memory
Configuration

Absolute address
determined by
PMBASE,

Relative address
shown along sides
of maps.

Each Player-Missile
section (128 bytes
in single line, 256
bytes in double line)
maps directly onto
the total height of
TV screen,

a —4-
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APPENDIX B

MIXING GRAPHICS MODES

I. GENERAL

This procedure describes how to mix several graphic modes on
the TV screen at the same time using BASIC commands. Each graphics
mode has a different number of scan lines per "Mode Line" (one line
of a graphics mode). The TV screen must consist of 192 scan lines,
so when mixing modes, they must be combined in-such a way as to get

192 scan lines. This 1s accomplished by modifying the Display
List.

When a graphics mode is set omn the computer, the 0/8 allocates
RAM space for the graphics mode, then builds the, display list
adjacent to the graphics RAM, and sets a pointer to the beginning
of the display list. Each "mode line™ is constructed from a "mode
byte" in the display list that determines how many scan lines in’
each mode line. The display list describes the screen display fron
top to bottom.

A Display List must be built for the "max RAM mode" (the
graphies mode that requires the most RAM) then modified with POKES
to mix the other modes with it. This "max RAM mode"” cannot be a
split screen mode (text window), therefore "max RAM mode" +16 must
be used. If the max RAM mode will be at the top ef the screen, then
the "LMS byte" (load memory scan byte) at the top of the Display
List will already be correct. 1If not, the "LMS byte" will have
te be modified.

The Display List is modified by POXINGC a new mode byte for
each mode line that is not a max RAM mode line. At -the end of the
display list is a JUMP instruction peinting te the top of the
Display list. When the Display List is modified, the JUMP instruc-
tion must be placed immediately after the last mode bvte.

Exanmple #1 will be used throughout this procedure to
illustrate each step,

15 o o



NORMAL |TV SCREEN MOOIFIED |
mooE 1 x% = HE
& LINES
9L
G 2= 192 moQ SCAN
e ove 7 LINES MODE. 7 5LX2=ll2
6 LINES ' Sl LINES
I
! WMoOUE 7 2%xi = 3%
Y 2 LINES !
ToraL= 192 ToTB L = 92
MmODIFIED |
WMOOE 7 mope 7
DISPLAY msyLay
modE el SCAN MOVE LIS scal
LINE - [BEx) | DELS LiNg # LINE f (MEXY | DEC LINE ¥
r [fum ' 77 7 T (tms wvie) 5 leqeyt 19 g
_— Le -ﬂ@—ﬁ— Lo —
o MI i, 3 . HI LA
2 {goy '3 | 4 MoOE 1 2 (@e) 6 /G
3 (gpy 13 | 6 G LILES 5} CANR 24
H feoy 13 | 2 L (86 G 22
| i £ ICAT uo
' ' | ¢ [teey e Hg
| | ' 7 (sD) I3 53
B g0y 13 52
MOEE . MOPE 7 1 | 1
6 LINES | S LINES i ~
! : "}/ Y 14
A3 ‘:: | o~ Gl (eDy 13 (5%
" &2 (@D) 13 6O
| | MOPE 2 &3 {87} 5] i I
2 LINES 64 (8T 7 19z
I Jumep— | (41 &5
Lo
| wnl
1 II‘. ..II-.I
| A
A ] ¥ "‘-.I J
N i
a4 (80} 3 | g¢ No g
s (gD) 13 190 | f\ .
D% [0y 13| 192 |/ N
JUMPE UL S ] | / N
| Lo | / h
i \
i | EXAMPLE # 1 r’




Mixing Graphics Modes, cont.

IT1. PROCEDURE TO S8ET UP SCREEN IN MIXED MODES:

l. Select modes desired, then look up which mode is the max
RAM mode from table #2,

example: modes selected - mode ‘1, mode 7, mode 2
mode 7 = max RAM mode

2. Use table #1 to calculate the number of mode lines such
that the total number of scan lines = 192.

example; | | scan |
| | lines |
# mode | per | scan
mode line | mode | lines
line |
1 fi # | 48
7 56 | i EEIRE
B i | e - S [ B
192 TOTAL

3. If the max RAM mode 1s at the top of the screen, then skip
this step:t Calculate the LMS byte by setting the left
nibble to 4, then use table #1 to f£ind the right nibble for
the graphics mode at the top of the screen.

example: 1. left nibble = 4
2. right nibble for mode 1 = 6
3. LM5 byte = 46 (HEX)

4. Calculate the mode byte for each mode. Set the left nibble
to 0, use table #1 to find the right nibble for each mode.

example: | Left | Right| Mode
Mode| Nibble| Nibble| Byte
| | | {HEX)
I I |
I e A R e e U
P a | o | op
2__ [0 i F=[:=—C7

B -3-



Mixing Graphics Modes, cont.

IT. PROCEDURE TO SET UP SCREEN TN MIXED MODES, cont.:

5. Convert all bytes to decimal.

example: —Byta : (HEX) | DEE
LM ] 710

Mode 1 | 06 6

Mode 7 | oD | 13

Mode 2 | 07 | 7

6. Execute a graphics «call on the computer using the max RAM
mode (+16).

example: GRAPHICS 7 + 16

7. PEEK the Display List pointer and use it to calculate =z
variable labelled "START".

example: START = PEEK(560) + PEEK(561) * 256 + 4

8., If£ the max RAM mode is at the tep of the screen, then skip
this step: Pcke the LMS byte te location START-1.

example: POKE START-1,70

9. Every mode line requires a mode byte in the Display List in
the same order as the mode lines appear on the screen. The
mode bytes must be POKED into the Display List at location
START + offset, where coffset = mode line f#.

Example: MODE LINE # POKE INSTRUCTION

POKE START
POKE START
POKE START
POKE START
POKE START

w ow

Qv O O Ch

MODE 1

oL Lo D
++ + + +
= RNV, - QO B )

- u ow

MODE 7 see note for mode 7 (max RAM mode)

MODE 2 63 POKE START + 63,7
64 POKE START + 64,7

NOTE: The Display List will already be correct for the max RAM
mode, therefore its mode bytes do not need to be POKEd.

B —4-



Mixing Graphics Modes, cont.

I1. PROCEDURE TO SET UF SCRFEN IN MIXED MODES, cont.:

10. POKE the JUMP instruction followed by the LO byte, then the
HI byte into the Display List. The offset for the JUMP
POKE is the last mode line # + 1, for LO byte it dis 4+ 2,
for HI byte it 1s + 3.

example: (last mode line # was 64)
REMARK POKE INSTRUCTION
JUMP POKE START .+ 65,65
LO BYTE POKE START + 66, PEEK(5560)
HI BYTE POEKE START + 67, PEEK{561)

III. PROCEDURE TO PRINT AND PLOT TN MIXED MODES

1. If the mode line #'s of a mode on the screen fall within

the range of that mode’s normal mode line #°s then use the
following procedure:

a. POKE 87 with the mode #
b. Determine the Y coordinate by counting the # of mode

lines from the top of the screen te the current
position.

c. Determine the X position in the normal manner for that
mode.

d. Depending on the mode, either PLOT and DRAWTO, or
POSITION and PRINT.

e. These steps must be done for each mode on the screen
that meets the condition in step 1.

example: MODE 1 POKE 87,1
POSITION 2,1:PRINT #6;"TEXT"

MODE 7  POKE 87,7
COLOR 1:PLOT 20,20:DRAWTO 30,30

MODE 2 See step 2



Mixing Craphics Modes, cont.

IIT.

PROCEDURE TO PRINT AND PLOT IN MIXED MODES, cont.

2.

Some modes may have mode line #°s cutside of their normal

range.

example: Mode 2 normally has mode line #°8 1 threugh 12
(full screen). These are modified to #63 and
#64 in example #1.

To prevent the computer from giving a "cursor ocut of range"
error message the following procedure can be used:
a» Set a variable labelled "MEMST" to be the display
memory start pointer.
MEMST = PEEK(START) + PEEK(START + 1) * 256
b. Set a variable labelled CHRPOS to position characters
to be printed on the target line.

CERPOS = MEMST

Where:
X = horizontal
line.

+ [(M) ~1)*R=M; #(R-20)=M; *(R=10)1+X

position of character on the target

R = the RAM per line of the Max RAM Mode (table #1).
M, = the Mode Line # of the target line.
M

, = the number

line above

¥M,= the number

line above

of mode lines of 20 bytes of RAM per
the target line.
of mode lines cof 1O bytes of RAM per
the target line.

Example: calculate CHRPOS for Mode Line #64 (the
last line of the Mode 2 area) at horizontal
position 5.

X = 5
R 40
M, = 64
M =

2

M, 0

CHRPOS = MEMST
CHRPOS = MEMST
CHRPOS = MEMST
CHRPOS = MEMST
CHRPOS = MEMST

7 (6 from Mode 1 area, ! from Mode 2 area).

+ [(64=1)Y*%40=7*(40-20)~-0*(40-10))+5
+ [(63)*40-7*(20)-0%(30)145

+ [2520 -~ 140] + 5

+ {2380] + 5

+ 2385

Ell6—



Mixing Graphics Modes, cont.

ITT. PROCEDURE TO PRINT AND PLOT IN MIXED MODES, cont.

2. cont.

c. If few characters will be printed, them each character’s
internal value may be looked up in the Internal
Character Set Table (Table 9.6), in the new BASIC
Reference Manual. This value is then POKED dinto
CHRPOS. |

d. If strings are to be output, and 1if the ATASCII values
of all the characters lie within one of the ranges
shown in the table below, then do the follecwing:

1) Obtain the appropriate ATASCII value range for
the characters

2 Do the OPERATION the table indicates on the
ATASCII walue of each character.

3) POKE this value into CHRPOS.

ATASCITI VALUE i

RANGE l OPERATION
|
G=-31 Value + 64
32-95 Value - 32
96-127 NONE
128-159 Value + 64
160-223 | Value - 32
224-255 | NQONE

Example: 1) assume we want to print the word "TEXT"

in the mode 2 area of example #! using
the CHRPOS calculated previously.

2) these characters are in the ATASCII
VALUE RARGE of 32 - 95",

3} the GPERATION for this range is "Value-32",
so 32 must be subtracted from each
ATASCIT value.

4} the program statements would now look
like this:

T$(L1,4) AT ESTE
CHRPOS = MEMST + 2385

1l

FOR X = 1 TO LEN(TS)
POKE CHRPOS + X - 1, ASCI[TS$(X,X)] - 32

NEXT X T T

(OPERATION: value - 32)

5) the FOR/NEXT loop POKEs the first
character of TS, ASC[TS$(X,X%X)]~32, into
CHRPOS + 0. '

6 the next iteration POKEs the next
character of T§ into the next CHRPOS,
and so on.

B =-7-



Mixin

g Graphics Modes, cont.

TABLE #1
MODE BYTE
I E’I = | | SCAN | | |
I LEETY 1) | RIGHT | <C.C.| LINES] I | RAM
REMARK| NIBBLE | | NIBBLE| PER | PER | # | MODE| PER
| (HEX) | | (HEX) | PIXEL| MODE | COLORS| | LINE
__1ald_4 I I N | LINE | !
| | | 2 gz 5. | 13 W Do a0
O AN D T (i e I A
I | i 4 i = 8 | 4 l - 1 40
| | MODES 5 . 1L =kl & | = | 40
@1 o | b =) 8 i l—f 50
= N | I 1 ¥ | Is 5 R 20
| I == i R i == 10
| | =] 2 i 2 & | 18
(L | 4 |GRAPHIC K =i=—=1 [ B 520
| | i ) Fr=slL 2 2 6 ] 2D
I | MODES. | = | == 1 2 | = 20
| | 1 . 1 | 3 & L7 ] 40
FZI 0| R T T [ e . 40
| F [ F | L 14 I - 41
BLANX 0-7 | ] | ] | BLANK| = | e -
~ JUMP 4 [ SPECTAL | | | JuMe | | - [ = 1 =
flﬁ When the max RAM mode is not at the top of the screen, the
b left nibble cof the LMS byte must be changed to a 4.
Left nibble for all mode bytes after the LMS byte.
Color & Lum for the field is controlled by Setcolor 2, and

Lum for charactors or graphics from Setcolor 1.

JUMP - used to end the display list and returm to the
beginning.

BLANK - to ocutput selected number of background lines.
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Mixing Graphiecs Modes, cont.

TABLE #2

GRAPHICS MODES
RAM REQUIREMENTS

Mode g8 + 16

These values include the display
unused memory blocks.

8138
8112
4200
4190
2184
2174
1176
1174
696
694
432
434
420
424
672
674

992

Bytes

list and any imbedded

B -9-
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APPENDIX C: PINOUTS

Monitor Jack (800 only) ;f,#* fe
D.I.N. 5 Jack ot ‘ _J H\x
/ -
\
audio Output-—-__%,hni 1r+__j%_-Composite Luminence
Composite Chroma-| |
Ground __ h . 4._‘._T —— Composite Video
_\_‘—q..:_\__ ==l 2 _I'II
\J = /
Serial I/C Jack B _fof;
f2 ¢ 6 8 10 12
a' . ¢ s
|
I' » - . » - - - II|
;L 3 5 7 9 11 131
1. Clock Input 8. Motor Control
2. Clock Qutput 9. Proceed
3. Data Input 10. +5/Ready
4, Ground 11, 2udio Input
5. Data Qutput 12. +12 volts
6. Ground 13, Interrupt
7. Command

Controller Jack

f1 2 3 4 5

Ill 3 . » . »

\

1. (Joystick) Forward Input 6, Trigger Input
2. (Joystick) Back Input 7..+5 volts

3. (Joystick) Left Input 8. Ground

4., (Joystick) Right Input 9. A Potentiometer Input
5. B Potentiometer Input



