ST

Endineering Hardware Srecification
of the

Alari ST Comruter Susten

The Atsri Currorstion
Surngvaler California

24 Jdesnuary 1985

-






Tatle of Contents

1. Suctem ﬁr‘chitecture M R R

2. Main S‘:‘Stenl;0o00000'ooqo¢oooooo¢c00000¢c
2.1, Microrrocessor Unit L A PN

3. GT‘BF’hiCS SUL‘SBSLEHI L B N I N T S N S S
3.1, Video Uisrlev Memory R AU R
3.2, Video COflfig'JT‘atiOﬁ R R

4. el C Subs‘z\:\tem R I A R
. SC"JH':]' S‘:’f!th&bi:&f‘ L T S
M

vical Instrument Commurniication «...

.

4
4.

SR 4

+

T, Dt"v'i(;'l:' S'Jb"&»‘:}StE"lS L A T T T S
O.1. F-:SQ:'II"ILE’Tf‘ECE AL B I IR R B I T N S S
6. Memory Mas L R S I A T T S R S S S

2

rrrerdis A - ST Kevboard Lavout civeneneoene

Atari Core Confidential

.

[ B S N [PV Y]

[ s o g

10



PN



24 Januarvy 1985 1

1. Svstlen Archnitecture

IGrarhice | IMissic I
lSubsustem | ISubsustem |
| |
e . |
----- -==1 Main e et
I System |
i

I e ——————
The ST e Itevice i

|Subtsystems |

The hardware architecture of the Alari Corroration ST
comruler sestem conzists of & main svstemy 38 drarhics sup-
syslems a music subsysiems and seversl device subsustems
(most of the device subrsestems require ST resident i1ntelli-
HENCw ), The ST is bzsed on  Lhe Moclureole MC4B8000 16 bit

viela/2 bit addrese MICTOFroces=sor unit cerzile of directly
sccessing ur Lo 16 Mbgte- of ROM and RAM memorw. Hardware

fTecluree of the ST vomeuler systlem include!

Mzin Suslem
¢ 1é il deta /24 bil sddress B MHx microrrocessor unit
G 172 Kbiwle KOMy certridge exranidable to 320 Kbute
¢ 128 or T12 Kbule RAM '
U direct memorys sccese surpori

Grerhics Subewvelen
o 37 Kivle EilMer video disrlay memory (from above)
0o 320 ¢ 200 rixzelr 16 color ralette from 512 selections
v 640w 200 oirely 4 color ralette from 512 selections
0 €40 x 400 Pinely monochrome

Muzic Subecuelen
w Frodrammaople sound synthnesizer
o musical instrument network communication

Ilevice Suliswstems
U intellident hevsboard
o two bulton mouse
o television receiver (factorw set NTSC or FAL) interface
0 comrousites RGEy and morniochrome monitor interfaces
0 fFrinler rarallel interface

Atari Corr Confidential

r387



CocCo

24 Jsnwuary 1985

RS232 serisl interface

MIDI musical instrument interface
on bosrd florry disk controller andg
herd disk drive interface
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< Mairi Suystem

e | Main fmmmm e

2.1, Microrrocessor Unit

The ST comeruter swustem is based on an B8 MH:z Motorols
MC68000 16 bLit dats/24 bit a8ddress microrrocessor unit (with
an 1nternsl 32 bit arcnitecture’., Some features of the
MCA28G00 are! eight 32 bit dats redgistersy nine 32 bil
sdiress redistersy 8 14 Mowte direcl addressinsg randey 14
gddressing moudesr memory marred I1/0, five data turesy and =
9é instruction cet,
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3., Grarhics Subsystien

IBrarhics i | |
|Sutisycstem | H {

2.1, Video Disrlae Memory

Video disrlex memory is confidured as n lodical Flarnes
interwoven bty 16 bit words inte contisuwous memory to form
viie 32 Kbwle fFhusical rlane stariing at a 256 bute half rade
toundary,. The following is 3 diasdsram of rossible rhusical
configorations of video disrlay memory:

16 il word | |

4 #lane I=lane O Irlane 1 Irlane 2 Irlane 3 lrlane O |
2 Flane Ilrlane O Ilrlane 1 Irlane O lrlane 1 irlane O |
1 rlane Irlane 0 lrlane O Irlane O trlane O lrlane O |

Disrlaw memory resides as rart of main memorw and has
arn identicsl bity butey and word arrangement with the rhusi-
csl screen orisin located at tor left:

Atari Corr Confidentiasl
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worag 0 I byte 0 | byte 1 |

e e e e e -

fedicba%8 76543210

3.2, Video Confidguration

The ST rossesses three modes of video confiduration:
320 X 206 resclution with 4 rlanes, 640 200 resolution
with 2 rlanesy and 640 x 400 resolution with 1 gelane. A
sixteer word color lookus Feslette is rrovided with nine bits
of color rer entry. The sixteen color Falette registers
containn Lthree bite of reds dgreensy and bluye alidgned on low
nibble boundaries. Eigiil levels of red, eight levels of
dgreeny and eight levels of tlue Froduce a total of 512 ros-
sible colors,

In 320 »x 200 4 rlane mode al]l sixteen ralette colors
can be dindened, while in 640 % 200 2 slane mode ornile the
Tiret four raoletlte entries are agrrlicasble, In 640 x 400
menochrome mode the color Faletie is burasserd altosether and
is instesd rrovided with an inverier for inverse video con-
trolled by bit O of rslette color 0 (color Fralette memory is
errended the same as main memory). Falette color 0 is also
used to  assisn 3 border color in multi-rlane mode and a
wihite or black border in monochirome mode derending on pit 0
(white 1y black 0,
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4, Muecic Subisgslem

| | | Music I
| | |Subsystem |

4.1, Sound Suntnesizer

Tie Atari ST Frodrammable Sound Generator Froduces
music esnthesisy sound effectsr and audio feedbaclk (es
glerms and kew clicks). With an arrlied clock inrFut of 2
MHz» the F306 is carable of eroviding a frecuency resronse
yange between 30 Hz (sudible) and 129 KHz (rost-sudipble).
The denetstor elsces & minimal amount of Frocessing twraen
on the msin sestem (whicihh acls as the seauencer) and has thne
abilite to rerform weins tnree inderendent voice channels.
Tihe three sound channel oulrule are mixed and sent to &
Ltelevision receiver or monitor sreaker (the FSG has twuiltl 1in
Jizilel to snalodg convertere).

The FSG°e tone denerator registers control & basic
causte wove while the nolse deneralor redgister controls &
freauence mondulaled seuare wave of  pseudo random rulse
widln. Tones snd hoise cah be mixed over individual chen=
wele Le wsins Lie mixer vontrol redister. The emrlitude
resioters sllow Lhe srecification of & fixed amrlitude or of
¢ verieble emrlitude when used with the envelore deneralor.
The envelore dgeneralor redislers rermit the entry of &.
chewed a2llsck-derass-sustain-relesce envelore in the form of
s conlinue-sttack-alternele-hold envelore. ’

4,2, Musical Imnstrument Communication

é4tari Corer Confidentisl
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The Seauential Circuils Incorrorates Musical Instrumentl
Ligsital Inlerfxce (MIDI) 3llows the intesration of tihe ST
with mucic sunlliesizersy sewuencerss drum boxesy &nd other
devices rossessing MIDI interfaces. Hidh sreed (31.29
Kbesul) eserisl communication of hevboard andg rrodram informa-
tion is sYovided by two rorlsy MIDI OUT and MIDI IN (MIDI
DUT aslso suwurrortis Lhe orlionsl MIDI THRU rorti).

The MINI bus permits ur to 16 channels in one of three
netwurk sddressing modes? Onrii (811 wunpits addressed simul-—
taneuuslyy rFrower ur defsult)y Folw (each wunit @addressed
sersralelyg)y ana Moo (each unit voilice addressed
serarstelul. Information is communicated via five tyres of
data formsat (dala buytess mosl sidnificant bit: status 1»

dete ©) witich are rrioritized from highest to lowest asi

Sucsiem KReset (defaull conditionsy should nol be seni on
Fower uF to avoid deadlock)r Sustem Exclusive (manufacturer
uniceue deled Sewuenlizl Cirvcuiles Kawair Rolands Kords
Yamaha)s Swsotem Real Time (synchrunmizaticen)r Sustem Common
(broadcestiiy and Channel (nole selectionsy Frosram dgataer
etch.
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T Ievice Subowstems

———————— Ilevice = |
1Subsystems |

T.1, F53232 Interfsce

Tite ST RS2322 interfeace rrovides voltade level syncnru-
nouse oF asynchronous seriel communication. Five EIA RE232C
fhiandenebke control sidnsls are surrorted: Reauest To Senda
sng Dats Terminzl Resdy ere transmitled throudh the FSG I/0
Fort A while Clear To Sends Datla Carrier lDletect, and Ring
Indicator a8re received throudh anotihier comronent. The
transmit and receive clock inrute can swurprort &asynchronous
dela transfer vreles from S0 Lo 19200 boud,
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6. Memory Mar

The first 2 Kbwte of ST memors is reserved for the

excerlion wvectur tasble and surervisor stack., This ares
dlong witlh '1/0 srace is rrotected for surervisor references
only. Adccessing surervisor Frotected areas while in the

user state will result in a bus error. A 4 word rortion of
ROM is shedowed at the stari of RAM for the reset stack
roinler and rrogram counter. Writind to this ares or &ny
ROW location will also resull in a bus error. The following
1 & mep of ST memorw:

¢o G000 I ROM } Reset: Surervisor Stack Fointer
OO 0004 I' ROM I Reset: Frosram Counter
ORI CEFERS i RARN ] 0 Kuvte RANM
02 G060 1 RAM i 125 Kbyte RaAM
28 OGC0O I RAM { 312 Kbute RAM
& GGO0C I KROH |
T 0000 i RGH i
fov 0004 i ROM |
fo o0ue { ROH i
fe T I ROM i
T B5QG t 1/0 i
rtf 82¢0 | 1I/0 i
Tt 8400 1 I/ i
I't 8600 1 I/0 |
fr 83006 i I/0 i
ff fa00 I I/0 {
ff fco00 i 1/0 {
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Arrendix A -- ST Kevboard Lasoul

The surface of the Atari Intellidgent Kewsboard is formed
from four distinct erdonomic  wunits: 3 QWERTY tyurewriter
matrixy 8 function kew arrayr @ screen control clusterr and
a calculator rnumeric kevyrad. As a8 wholer the kesboard law-
out dis DEC VUT100-1like -with the excertion of the following
items: : o ‘” A : ‘

o removed keus -- Cbreakl» [line feedly L[rio scrollly [set wel,

o rerositioned keyucs -- [care lockly cursor control hkessy
rrogrammable function kews.

o éddeq kes€ -- Taltérnately [helrls Cundoly Cinsertls [clear/homels

10 srosrammzble function keuvs.

o imeruvements -- DEC VT20C-stsle inverted T cursor control
keyss full calculatour function numeric kesrad,

Flease note Lhat tihe left [ehiftl kew is intentionally
large to zllow srace for an exdtra IS0 reauired hkes.

adlari Corr Confidentiel
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