
















































GRACTL 

HITCLR 

CONSOL 

53277 

53278 

53279 

D01D 

D01E 

D01F 

Switch 1 
Start 
Select 
Option 

(W) Used with DMACTL (below) to 1) latch triggers 
(remember if triggers have been pressed), 2) turn on 
players, 3) turn on missiles. To get the value to POKE 
here. 
For Missile DMA, add 1 
For Player DMA, add 2 
To latch the trigger inputs add 4. 

(W) POKE wi th any # to clear coll ision registers. 

(W/R) Use to see if the special consol swi tches are pressed. 

1 2 

X 
X 
X X 

Numbers are those that wi ll result if you print 
PEEK(53279) . POKE with 8 first before reading thi s 
location to clear. POKE a number (0 to 7) into thi s 
location to "c lick" the speaker. X means that if you press 
the keys indicated, the number shown is placed in this 
register. 

3 4 5 6 7 0 
I 

X X X 
X X X 

X X 

Paddles and Audio Controls 

The AUDF# locations correspond to the pitch for the sound 0 to 3 channels. Use the val ues of the notes (0 to 
255) as in your BASIC manual. The AUDC# are the volume cOII'tro ls. These may be POKEd to learn their effect or 
see our SOUND Tutorial: 

Pots are the values read from paddles 0 to 7 plugged into the front ports . The va lues read range from 0 to 
about 228. When using players and missiles , a va lue less than 40 or more than 200 represents an area off screen 
to either side . The sum of the volumes of the four channels shou ld not exceed 32. If you POKE in sound, rather 
than using the SOUND command , first initi alize with POKEs of 0 to locations 53768 and 3 to 53775. 

AUDF1 53760 D200 (W) Audio Channel 1 Frequency 
POTO (R) Pot 0 (Paddle)(624) 
AUDC1 53761 D201 (W) Audio Channel 1 Control 
POT1 (R) Pot 1 (625) 
AUDF2 53762 D202 (W) Audio Channel 2 Frequency 
POT2 (R) Pot 2 (626) 
AUDC2 53763 D203 (W) Audio Channel 2 Control 
POT3 (R) Pot 3 (627) 
AUDF3 53764 D204 (W) Audio Channel 3 Frequency 
POT4 (R) Read Pot 4 (628) 
AUDC3 53765 D205 (W) Audio Channel 3 Control 
POT5 (R) Read Pot 5 (629) 
AUDF4 53766 D206 (W) Audio Channel 4 Frequency 
POT6 (R) Read Pot 6 (630) 
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AUOC4 
POT? 
AUOCTL 
ALLPOT 

KBCOOE 
STIMER 

RANOOM 
SKREST 
POTGO 
SEROUT 
SERIN 

IRQEN 

SKCTL 

SKSTAT 

PORTA 

PORTB 

PACTL 

PBCTL 

53767 0207 

53768 0208 

53769 0209 

53770 020A 

53771 020B 
53773 0200 

53774 020E 

53775 020F 

54016 0300 

54017 0301 

54018 D400 

54019 0303 

(W) Audio Channel 4 Control 
(R) Read Pot 7 (631) 
(W) Audio Control 
(R) 8 Line Pot Port State 

(R) Keyboard Code (764) 
(W) Start Timer (reset audio-frequency dividers to AU OF 

values). 
(R) Random Number Generator. 
(W) Reset Serial Port Status, 53775. 
(W) Start POT Scan Sequence. 
(W) Serial Port Output . 
(R) Serial Port Input. 

(W) Interrupt request enable . If you turn this off , the keys that 
do interrupts won't work. 0 = Off ; PEEK(53774) = On. Also 
POKE location 16 to disable break key. 

(R) (562) Serial port control. 3 = stops occasional noise after 
input/output from cassette. This location will hold 251 if 
most any key is pressed, 255 if no key is pressed, and 
247 if shift is pressed . 

(R) Read serial port status . 

For 53776-54015 repeat 53760-53775 

(R/W) Reads or writes data from controller jacks 1 & 2 if bit 2 
of PACTL = 1. Writes to direction control if bit 2 of 
PACTL = O. (632 for jack 1 and 633 for jack 2.) 

(R/W) Reads or writes data from controller jacks 3 & 4 as 
above. (634 for jack 3 and 635 for jack 4.) 

(W) Port A controller ... 60 turns cassette motor off, 52 
turns it on. Use this to do program control of music 
or voice, or you could interface this to a light or other 
type of control (home heater, etc.). 

Port B controller 

For 54020-54271 repeat 54016-54019 
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DMACTL 

CHACTL 

DLlSTLlH 

HSCROL 

VSCROL 

PMBASE 

CHBASE 

WSYNC 

VCOUNT 

PENH 
PENV 

54272 D400 

For 

(W) (559) Direct Memory Access control (DMA). Turns of 
DMA, gives 1 or 2 line resolution to players, 
turn on player/missiles, choose from the following 
options and add the total to get the value to POKE 
into 559: 

Add 

Wide Playfield .......................... . 

!}Choose only one Standard Playfield ...................... . 
Narrow Playfield .............. . ......... . 
No Playfield .................... . ....... . 
Enable Missile DMA ..................... . 4 

8 
o 

Enable Player DMA ...................... . 
2 Line "Thick" Players, or ... ..... ......... . 
1 Line "Thick" Players ................. . 16 

32 Enable Instruction Fetch DMA ............ . 

Better see our Tutorial on Player Missile Graphics to understand this. 

54273 D401 (W) (755) Character control. 4 = upside-down letters; 
2 = like ATARI key; 1 = blank letters . . . blinking letters 
can be done by toggling these values. 

54274/5 D402/3 (560/1) Display List pOinter. This address will tell you 
where the OS has placed the instructions to the 
computer as to what modes and what data to put on 
the screen. Yes, we do have a Tutorial on the 
subject! 

54276 D404 (W) Horizontal scroll enable ... long explanation ... see 
Tutorial #2. Basically you POKE with 0 to 16 clock 
cycles. 

54277 D405 (W) Vertical Scroll enable (see Tutorial #2). This one gets 
POKEd with 0 to 16 scan lines. Both scrolls only take 
place if the Display List has been modified. 

54279/80 D407/8 (W) Player missile base address. You will use this often 
to locate where to place your Players and Missiles. 
See our tutorials or recent magazines. A little tricky 
to use. 

54281 D409 (W) (756) Character base address. The location of the 
start of your character set can be changed from the 
standard ATARI characters to your own custom set. 
See a program by IRIDIS or our new tutorial. 

54282 040A (W) Wait for horizontal sync. Simply accessing this location 
halts the CPU until horizontal sync. occurs. 

54283 040B (R) Vertical line counter ... In assembly programs this is used 
to keep track of where the picture is currently being 
generated (for color or graphics changes). 

54284 D40C (564) (R) Light pen horizontal position. 
54285 0400 (565) (R) Light pen vertical position. 
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NMIEN 

NMIRES 
NM IST 

AFP 
FASC 
IFP 
FPI 
ZFRO 
ZFI 
????? 
FSUB 
FADD 
FMUL 
FD IV 
????? 
????? 

????? 
PLYEVL 
FLDOR 
FLDOP 
FLD1R 
FLD1P 
FSTOR 
FSTOP 
FMOVE 
EXP 
EXP10 
LOG 
LOG10 

54286 

54287 

55296 
55526 
55722 
55762 
55876 
55878 
55889 
55904 
55910 
56027 
56104 
56239 
56251 

56255 
56640 
56713 
56717 
56728 
56732 
56743 
56747 
56758 
56768 
56780 
57037 
57041 

D40E (W) Non-maskable interrupt enable 192 wil l allow a Display 
List interrupt. 

D40F (W) Reset NMIST. 
(R) NMI status . 

For 54288-54277 repeat 54272-54287 

_ .... ----"-

D800 ASCII to FP convert. 
D8E6 FP to ASCI I convert. 
D9AA Integer to FP convert. 
D9D2 FP to integer convert. 
DA44 Clear FRO. 
DA46 Clear FP number. 
DA51 Load INBUFF (243) with address of Text Buffer (1408). 
DA60 FP subtract. 
DA66 FP add. 
DADB FP multiply. 
DB28 FP divide. 
DBAF Check character in Text Buffer for a numeric digit. 
DBBB Check st ring in Buffer for a number with possible 

or decimal. 
DBA1 Skip spaces in Text Buffer. 
DD40 FP polynominal evaluation. 
DD89 Load FP number. 
DD8D Load FP number. 
DD98 Load FP number. 
DD9C Load FP number. 
DDA7 Store FP number. 
DDAB Store FP f1umber. 
DDB6 Move FP number. 
DDCO FP base e exponentiation. 
DDCC FP base 10 exponent iation. 
DECD FP base e logarithm. 
DED1 FP base 10 logarithm. 

Handlers 

Base addresses for handler vectors for the resident handlers: 

Screen editor (E) = = = = = = = = = = E400 
Display handler (S) = = = = = = = = = E410 
Keyboard handler (K) = = = = = = = = E420 
Printer handler (P) = = = = = = = = = E430 
Cassette hand ler (C) = = = = = = = = E440 
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o.s. Jump Instruction Addresses 

DISKIV 58448 E450 Disk handler initi alization . 
DSKINV 58451 E453 Disk handler entry. 
CIOV 58454 E456 CIO utility entry (often used). 
SIOV 58457 E459 SIO utility entry. 
SETVBV 58460 E45C Set system timers routine. 
SYSVBV 58463 E45F Stage 1 VBLANK entry. 
XITVBV 58466 E462 Exit VBLANK entry. 
SIOINV 58469 E465 SIO utility entry. 
SENDEV 58472 E468 Send enable routine. 
INTINV 58475 E46B Interrupt handler initialization. 
CIOINV 58478 E46E CIO utility initialization. 
BLKBDV 58481 E471 Blackboard mode entry. 
WARMSV 58484 E474 Warmstart entry (reset button) POKE 580, previous USR 

to this: X = USR(58484). 
COLDSV 58487 E477 Coldstart entry (powerup) . 
RBLOKV 58490 E47A Cassette read block vector. 
CSOPIV 58493 E47D Cassette open for input vector. 

Miscellaneous Notes 

Many of these locations are beyond the needs of most of us, but if you have looked at the list and 
think you made a mistake in buying it, don't ... if you will just try and use some of the values and ask 
other programmers questions, you will soon find you can do some very nice things on your ATARI. 

Please write to us with any corrections you may find or. to place an order. 

EDUCATIONAL SOFTWARE, INC. 
5425 Jigger Dr. 

Soquel, CA 95073 
(408) 476-4901 

Want great sound from your programs? Just plug your ATARI into a stereo. Here's how. Look at the 
side of your ATARI 800 (sorry 400 owners) and find the socket marked "monitor". It takes a standard 5 pin 
DIN plug available at many stereo, TV, and electronics shops like RADIO SHACK. Besides the plug, buy 
a 2-wire cable with an RCA plug at one end. It doesn't matter what is on the other end as you must cut 
this off and attach it to the DIN plug. You want the inner wire (signal) of your cable to attach to the pin 
that will plug into the monitor plug's #1 hole, which is all the way to the left as you look at it. The other 
wire, the ground or shield, goes to the #3 hole, which is in the center of the monitor plug's five holes. 

Now just plug in your cable to both the ATARI and the "AUX" input on most stereos. If you don't have a 
stereo-mono switch, you can splice two RCA plugs to the same end to get the sound signal to both 
left/right inputs of your stereo. You will now hear music and game sounds like never before! 

For those of you with disk drives made before August 1981, here is a useful modification. The early 
drives had, among other problems, trouble reading disks that were recorded on machines that ran at 
slightly different speeds than their own speed. Newer drives have what's called a Date Separator, which 
seems to get rid of this problem. ATARI will upgrade on your older drives if needed, but the cost will de­
pend on your debating abilities. A company called Percom also sells a separator for ATARI drives. 
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BASIC Hints 

First, here are a few tips on how to speed up your BASIC programs and also save memory: 
Put both subroutines and FOR-NEXT loops that are often used at the front of a program. Whenever 

BASIC has to look for a line number, like at the start of EVERY loop in a FOR-NEXT look, it starts at the 
beginning of the program and works its way down. This takes up a LOT of time. 

If a constant is used often, give it a name as in "CaNST = 12.3" when first needed, then just refer to it 
by name everywhere else. This saves memory. Some programs you will buy use constants like Z1 = 1, 
Z2 = 2, Z10 = 10, etc., this can be confusing to read. 

Put many statements (10 ?"HI":POKE 84,6:?" BYE" ) on the same line using colons to separate them. 
This also saves memory space and time. 

If you are going to have the computer do something that takes longer than a few seconds, print out a 
message to "Please Wait" then POKE off the screen display (POKE 559,0). The processor will run up to 
30% faster. Then POKE back the original number (usually 34) into 559 to turn the screen on again. 

If you can't turn the screen off, using a graphics or text mode that requires less memory will save the 
processor much time, thus allowing it to run faster. The less memory it has to put on the screen, the 
faster it goes. See BASIC Manual for memory requirements. 

When you write a program, you may not use every variable that you started with. Even though you take 
them out, if you ever ran the program with them , they are still taking up room in the variable name and 
value tables. They are removed by LiSTing the program out to tape or disk, type NEW, then ENTERing it 
back in again. 

If you are outputting the same text message over and over, store it in a string and output the string in­
stead of having the message several times in your program. 

With frequently used GOSUB's and GOTO's, have them refer to a variable that has been defined. For 
example: 

10 PLACE = 100 
20 FOR 1=1 TO 1000 
30 GOSUB PLACE 
40 NEXT I 
50 END 
100 PRINT "HELLO 100 TIMES" 
101 RETURN 

Replace SETCOLOR commands with POKE commands. 
For advanced users, it is possible to have the program actually delete lines of code after it is running , 

so you could delete many lines before dimensioning variables , etc. This trick uses location 842 (look in 
our Tutorial #1). 

Finally, you can chain programs to run each other. 
These are only some of the many unique things you can do to save memory space and time using the 

ATARI's O.S. Most BASIC manuals give many other things you can do to write good programs. 
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Bugs in ATARI BASIC ~o ~ 
Yes, both the BASIC cartridge and the Operating System (OS) have problems. Here are some of them: 

1) An input statement without an associated variable doesn't cause an error message, but can 
cause the computer to lock up if run. 

2) Sometimes, if you do a lot of editing, you will find the machine suddenly either has lost some of 
your program, or no longer responds to any input (this is called "going to sleep"). 

3) String assignments that involve the movement of multiples of 256 bytes do not move the first 256 
bytes. This refers to the internal length , not the number of characters. Since most strings don't 
come out exactly this number, you will seldom have this problem. If a problem occurs, just add 
one character. 

4) PRINT A = NOT B puts the computer to sleep. 

5) You must use the LPRINT command from direct mode BEFORE doing a SAVE"C" or CSAVE. 
Leave any printers you have OFF. This is because the cassette handler doesn't always set up the 
hardware properly for output. You will get an error message which you may ignore. 

6) Don't type in a program line· longer than 3 screen lines unless you want the excess beyond 3 
lines to be taken as the next line in your program. Other strange things may happen as well. 

7) Many exponents don't evaluate exactly. For example, 5/3 = 124.999998, not 125. The lack of ac­
curacy will mostly effect comparisons where an exact number is expected . Your program can 
look for a small range of numbers instead. 

8) A printed CNTL R or CNTL U is treated as a semicolon. 

9) Watch out for the use of the letters "NOT" at the beginning of variable names. 

10) LOCATE and GET do not reinitialize their buffer pointer. This can cause your program to change 
when next run (for example, some line numbers may change). To fix, reinitialize the pointers (by 
using a STR$ call like:) A = STR$(O); or you can print a numeric value like: Print A. 

11) An input of more than the standard 128 bytes will write them into the so called safe region in 
page six of memory ($0600 to $067F). Since many programs store their assembly routines in page 
six, you must be careful to relocate these routines if longer input is a must. 

Bugs in the 0.5. A-;. 
Yes, but please realize how good the operating system is before you feel bad about a few bugs. Here 

are the ones that ATARI has fixed in revision " B", which should be in machines shipped from ATARI after 
about DECEMBER 1981 (this date is not exact!). 

1) During disk input and output, the disk drives would occasionally "time out" for several seconds, 
then start up again (this one caught me MANY times). The problem is fixed with no impact on 
your old software. 

2) Under certain I/O conditions, the TV display would go away. This is also fixed. 

3) Sometimes you would get an error message "device timeout error", "ERROR 138", which was 
false, but you had no way of knowing this. Problem fixed. 

4) POKEY timer #4 IRQ vector is now working . This would be for advanced users. 

5) Sending the SIO utility a buffer address ending in $FF caused SIO to loop forever. 

6) A vector for the BREAK key has been added. This means programs may now use the BREAK key 
to do something other than stop a BASIC program from running. The vector address is at 
$236,$237 and bytes at $28B-$28D are used by the IRQ interrupt handler as temporary storage 
registers. 
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Notes on the 0.8. 

The IRQ interrupt handler has been completely recoded, although it is functionally identical. Illegal 
entry points have been eliminated. 

The disk drive time out problem was solved by changes in the SETVBL routine (sets vertical blank 
vectors and timers). 

The two routines modified to fix the incorrect "ERROR 138" messages were SETVBX and SETVBL. 
ATARI says that assembly programmers who make use of the above information should be sure to 

enter the OS only through $E450 to $E480 as shown above in the MEMORY MAP. I personally have pro­
grams from very well known companies that no longer run because they entered the OS routines where 
they shouldn't have. If you find some of your programs don't work, the problem may be in software 
designed for the old OS. Check with the software vendor. ATARI has done a fine job of correcting the few 
bugs that were in the OS. 

FORGET, You CANT 
FORGET. ONLY ~UMANS 

CAN ~ORGET. 
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GTIA Chip 

Well, that's about it for the MEMORY MAP. This started out as a normal memory map with just loca­
tions and what they were for. Then, I started adding new locations from various sources including 
readers of the MASTER MEMORY MAP (for which they were rewarded with free software!). Next came 
the hints which would make the ATARI more usable to the new owner. Finally, for this revision, many 
more advanced locations were added along with a lot of general notes. You may have seen many of the 
locations in this document before, but think how long it would take to write all this down. Please help 
me keep the price low by NOT COPYING THIS FOR YOUR FRIENDS. Besides being illegal, it's a rotten 
thing to do to a fellow ATARI enthusiast. On the other hand, I am legally obligated to say the 
following: "ATARI is a registered trademark of Warner Communications, Inc.". There, now that that is 
done with here's your bonus #47: 

ATARI now is shipping computers with a different chip called GTIA (George's Television Interface 
Adapter). The old chip is called CTIA. It controls the graphics modes available to you. GTIA adds modes 
9, 10 and 11. Older computers will be able to get an upgrade. Call 800-538-8737. Cost is about $62.50 
installed. 

All of your programs will still run with the GTIA. The old CTIA used only the four color registers that 
correspond to the setcolor command. The GTIA uses all nine color registers within the ATARI, the addi­
tional ones being those used for the four players and the one for the missiles when used as a fifth player. 
This gives you NINE COLORS or 16 hues with one luminance, or 16 luminance levels of one hue. ALL 
from BASIC! 

In addition to the above you can still add Players and Missiles. Your regular BASIC Cartridge supports 
modes 9 to 11 even though your manual doesn't say so. Here is a brief description of each. 

GRAPHICS 9 

- This mode produces up to 16 different brightness levels of the same hue. This allows 3-D effects 
where you can shade an object (it looks great). 

GRAPHICS 10 

-All nine colors are allowed as mentioned above each with different brightness levels. You address 
them as COLOR ° to 8. Actually the chip will allow you to call for up to COLOR 15, but since there are 
only the nine actual color registers in the computer's hardware, such a call will get you one of the first 
nine colors. 

GRAPHICS 11 

- The opposite of mode nine in that you can have 16 different hues with the same brightness. You set 
the brightness with: 

SETCOLOR 4,0,luminance #. 

The hue is called similar to the following: 

FOR 1=0 to 15:COLOR I 
PLOT 4,1 + 10:NEXT I 

Okay, so that is all the good stuff about the GTIA. What about the proverbial bad news. Well, nothing 
about the new chip is really bad. Software people won't write programs for it until there are a lot of them 
in production, and then these new "colorful" programs won't run correctly on older machines. Also, the 
new modes all use the same memory as graphics 8 (7900 bytes), yet they have a resolution of only 80 
horizontally by 192 vertically. This resolution will be fine, however, for solid drawing with lots of colors, 
i.e., GAMES!! 
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Hex Conversion Chart 

Column # 4th 3rd 2nd 1 st 

4096 256 16 1 
8192 512 32 2 

12288 768 48 3 
16384 1024 64 4 
20480 1280 80 5 
24576 1536 96 6 
28672 1792 112 7 
32768 2048 128 8 
36864 2304 144 9 
40960 2560 160 10 
45056 2816 176 11 
49 152 3072 192 12 
53248 3328 208 13 
57344 3584 224 14 
61440 3840 240 15 

Examples: 

Hex to Decimal 

$ 4A3F = 
4th 3rd 2nd 1 st 
4 A 3 F 

I 
I L---------------------------1 5 

~------------------------------48 

I 

I L--------------------------------2560 
L-----------------------------------16384 

# 
HEX 

1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
C 
D 
E 
F 

TOTAL = 19007 (dec) 

Dec imal to Hex 

9304 
- 8192 (largest # less than 9304 on chart, 4th column) ___________ ;;> 2 

1112 
- 1024 3 rd col u m n _________________________________ ~ 4 

88 
80 2nd col u mn _________________________________ :;> 5 

8 1 st column ~ 8 = $2458 

30 





FOR BEGINNERS OR EXPERTS 
THIS BOOK IS FOR YOU! 

BKA066 
MASTER MEMORY MAP 
BROWN BOOK 

The MASTER MEMORY MAp™ is rapidly becoming the 
(THIN) ndard reference book for owners of ATARI computers. A.fter you 

Ie bought this book, you will understand why. WHAT? You want 
know how. OK, I'll tell you . The MMM, as I lovingly call it, was 

... itten by the best qualified person in the whole world, ME! I am 
Professor Von Chip, your instructor for learning to use all the 
power built into your computer. 

The 100's of locations I talk about inside offer you almost every­
thing you will want to know about your computer, 

EVEN IF YOU DON'T PROGRAM! 

Don't forget to ask for my other lessons teaching you about all 
of the great GRAPHICS and SOUND tricks that the ATAAI 
computers can do: the TRICKY TUTORIALS™ for 16K: 

#1 - DISPLAY LISTS (many Graphics Modes at the same time! ) 
#2 - SCROLLING (move your Graphics and text around 

smoothly ) 
#3 - PAGE FLIPPING (a professional looking way to redraw 

many screens of text or graphics ) 
#4 - BASICS OF ANIMATION (a beginner's lesson in moving 

shapes around the screen ) 
#5 - PLAYER MISSILE GRAPHICS (Learn to write a PACMAN™ 

type game of your own! ) 
#6 - SOUND AND MUSIC (from single notes & chords to songs 

& special effects, I explain all ) 
#7 - DISK UTILITIES (Utility programs to help you use yourdisk 

drives (32K ) 
#8 & 9 Coming soon to a blackboard near you! 

"'He PROFeSSOR 
KNOW5WHAT 

We LivE IN 
SOQUEL- CA. 

HiS 1$ -rAt-KING 
ABOUT. 

(40 8) 470-4901 
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