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Amiga 500: Erster Heimcomputer mit 16(32) bit—TEChnologie
und Multitasking

Ton- und Trickfilmstudio eingebaut / Amiga-DOS integriert

Programme selbst

Der Amiga 500 hat schon in der Grundausstattung eine
Speicherkapazitit von insgesamt 0,75 MB (0,5 MB Arbeitsspei-
cher/256 KB Betriebssystem ) und kann mit einer Steckkarte
cinfach um 512 KB erweitert werden. Ein 3,5 Zoll Mikrodisket-
tenlaufwerk mit formatierter Kapazitdt von 880 KB ist zusammen
mit einer groBziigigen Volltastatur in einem Gehduse integriert.
Anstelle des Amiga-Farbmonitors kann iber einen zusadtzlichen
PAL-Coder auch ein Farbfernseher angeschlossen werden. Der
Amiga 500 arbeitet mit einer 68000 CPU, die von drei weiteren
eigenstindigen Prozessoren filir Grafik, internes Datenmanagement
und flir Komunikation unterstitzt wird. Mit dem Multitasking-
Betriebssystem Amiga-DOS arbeitet er mehrere Programme
gleichzeitig ab.

Unversténdliche Bedienerkommandos gehoren beim Amiga der
Vergangenheit an. Alle Computerfunktionen werden mit der Maus
gesteuert, indem die gewinschten Funktionen am Bildschirm

"angeklickt'" werden. Auf Tastendruck lassen sich die Fenster
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offnen, verschieben und schlieBen, so daB im Computer wie in
einem farbigen Bilderbuch geblittert werden kann. Der Amiga
unterstiitzt intuitives Arbeiten. Deshalb nennen die Entwickler

diese Bedieneroberfl&che "Intuition".

Die schnélle Grafik des Amiga liefert der Spezialprozessor
“Denise", ein Bit-Blitter fir den schnellen Datentransfer. Er
setzt beispielsweise eine Million Bildpunkte pro :.Sekunde. Er
kann auBerdem seine Daten aus drei verschiedenen Quellen holen,
so daB er auch trickfilmschnelle Sequenzen zeichnen kann. Der
Videoprozessor 'Agnus' bringt bei einer sehr hohen Aufl&sung
von 640 x 512 Bildpunkten 16 Farben auf den Bildschirm, wobei
aus - insgesamt 4096 Farbtdnen ausgewdhlt werden kann. Er kann
aber auch 4096 Farbtdne gleichzeitig darstellen, wenn man eine
geringere Aufldsung wihlt. Um die interne Steuerung des Daten-
flusses braucht sich die 68000 16(32) bit - CPU auch nicht zu
kimmern. Das macht '"Paula", ein. Spezialprozessor fiir

Schnittstellenverwaltung und Zugriffsorganisation.

Paula steuert auch Audio Ein- und Ausgabe und nimmt es
dabei mit hochwertigen Sterecanlagen und Synthesizern auf: Vier
Tonkandle flir zwei Stereo-Ausginge kénnen voll synthesizermdBig
angesteuert .werden. Die Digital/Analog - Wandler zur Wiedergabe
Uber die Sterecanlage sind im Amiga bereits eingebaut. Ahnlich
wie bei der Videoschnittstelle, lber die von einem Videorekor-
der oder einer Filmkamera Bilder in den Amiga eingelesen werden
konnen, ist auch ein MikrofonanschluB (Audio-in) vorhanden.
Uber ein Spezialinterface kdnnen Naturstimmen und Musik durch
ein Mikrofon vom Amiga aufgenommen und in originalgetreuver,
aber auch in beliebig veranderter Form gespeichert und
wiedergegeben werden.

Es gibt drei Griinde, die den Amiga zum idealen Lernccmpu-
ter machen. Einer ist, dafB der Amiga durch Bilder und Filme
lehren kann. Er kann auch sprechen. Er tut das in Wechselwir-
kung mit dem Lernenden. Es gibt derzeit kein anderes Gerat, das
derartig viele Moglichkeiten im Unterricht bietet. Das gilt

auch in hohem MaBe fir das Lernen zuhause. Ein anderer Grund



ist, daf die Computertechnik, mit deren Hélfelgelernt wird, so.
.aktuell und modern ist, daf sie von Blirosystemen erst im laufe
der nichsten. Generation erreicht {und dann auch entsprechend
tever) wird. Wer mit dem Amiga arbeitet, beherrscht das
bomputerprinzip von Multitasking wund integrierter Kommunika-
tion, dJas fiir Jahre hinaus der Standard in der Computertechnik

Csein wird, zum dritten ist der Einstieg Huferst leicht. Wie die

Maus  den  Handbewegungen, so folgen die Akbionen des Computers
Aen  Gedanken. Selbst kleine Kinder oder ihre GroBeltern

erlernen den Umgang mit dem Amiga im Handumdrehen.

Héchste Integration und modernste Fertigungstechnik kowmen
der Zuverlissigkeit und lLebensdaver, aber auch. dem Preis
zugqute. Der Amiga 500 ist komplett mit Schnittstellen
ausgestattet. Zwel neunpolige Normstecker nehmen die Angchliisse
flir Maus und Joystick auf, zwei Audicbuchsen filhren die beiden
Stereckanile nach aufen, ebensc ist ein monochromer Video-
Anschluf (Cynch~Buchse} vorhanden., Fin Anschlu fir ein
externas Laufwerk fehlt ebensoweniy wie parallele
Pruckerschnittstelle wnd  serielle  Schnittstelle flir die
Datenkommunikation. Alle  Schnittstellen beim  Amiga 500
entsprechen den geltenden Normen, so da8 keine Spezialkabel fix

die Peripherie angeschafft werden mussen.



Datenibersicht AMIGA 500

Prozessoren/Controlier

CPt) e

- Taktfrequenz:
Co-Prozessoren:
Grafik- und

Zeichentrick-Chip
"Agnus"

Motorola 68000, 16/32 bit

T4 Mhe

3 Co-Prozessoren fir DMA, Video, Graphik
und Sound

Bit-Blitter

-~ Hochgeschwindigkeits-Datentransfer mit
Verkniipfung von Daten aus drei ver-
schiedenen Quellen fir die Bewegung
von Oblekbten

- gschnelles Linten-Zeichnen und Flichen-
Fillen mit 1 Mio Punkte pro Sekunde,
haut 60 Bilder pro Sekunde auf

Amiga 500 mit Maus und externem Farbmonitor.
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video Chip
"Denise':

Video-Display:

Port-Chip "Paula':

- erkennt Kollisionen zwischen zWei be-~
wegten Objekten

Copper/Coprozessor
- ist mit Bildschirm synchronisiert,
wird von Rasterstrahl gesteuert

- versorgt die Register von Agnus,
Paula und Denise

- kontrolliert 25 DMA-Kanidle

Graphik-Modus:
- 320 x 256
- 320 x 512
- 640 x 256
- 640 % 512

Farben

- 32 bei 320 Spalten

-~ 16 bei 640 Spalten aus 4096 Farbtonen

- bis zu 4096 Farbttne je nach Betriebs-
art gleichzeitig darstellbar

Text-Modus:
- wahlweise 60 oder 80 Zeichen breit, zu
25 Zeilen in Farbe

Sprite-Controller/8

-~ fant auf Wunsch zwei Sprites zusammen

- Kollisionsdetektor mit Prioritdtenfest-
lequng bei Uberschneidung

625 Zeilen vertikal, Frequenz 50 Hz
Videospeicher max. 512 kB

DMA-~Steuerung
- steuvert den RAM-Zugriff aller berech-
tigten Bausteine
I/0-Steuerung
- serielle Schnittstelle
- parallele Schnittstelle
- Control-Ports
- Tastatur
- Audio-Ausgabe
- 4 Tonkanile flir zwei Sterecausginge
programmierbare Amplitude und
Sampling-Rate
9 COktaven
- komplexe Wellenform
- Amplituden- und Frequenzmodulation
~ dudio-Eingabe
- Steuverung eingelesener Naturstimmen
oder von Musik-Originalen :(iber
Spezialinterface)

i



Speicher

Speicherkapazitadt: 0,75 MB
{insgesamt ) -~ 0,5 MB RAM
- 256 KB ROM fiir chkstdrt 1.2
- Arbeitsspeicher intern um 512 KB
aerweliterbar

Massenspeicher: integriert
: . - 1 % 3 1/2 2011 Mikro Floppy»tusk
Coe 880 KB fovmatiert . .
extern
- 3 1/2 7oll Mikro Floppy Disk '

Eingabeelemente

Tastatur

- prozessorgestevert

- 96 Tasten

-~ separater Rechenblock
- geparate Cursor-Tasten
«~ 10 Funktionstasten

~ Tagtatur integriert

~ Help-Tasten

Maus
- zwel Bedienungskndpfe
- optomechanisch

Adio-Bingabe

- tber HiFi-Gerdte, Videorecorder,
CD-Player _

~ Mikrofon/Verstarker

- Musikinstrumente mit Midi-
CInterface '

. Video-Eingabe

: - mit Cenlock-Interface /

! Synchronisation von Computer mit
videoquellen und Darstellung als
hintere Bildebene auf Monitor
- ther Videokamera
- Bildplatte
~ Fernseher
- Bildschirmbext
- Scanner

- Bildhe- und verarbeitung tber Video-
digitizer

Schnittstellen

Seriell: Programuierbarer Port
: ~ Baudraten bis 31.250
- RS 232 C
~ Midi tUber Adapterstecker

Parallel: Programmierbarer Port
' - fliir Bin- uwnd Ausgabe
- normalerweise als Centronics
konfiguriert
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Parallel:

Controller-Ports:

Video/Audio:

Tastatur:

System-
Steckpldtze:

Composite-
Video:

Ausgabemedien

Monitor/TvV:

Sprach/Sound-
ausgabe:

Datenferhiber-
tragung:.

-

Netzteil:

Programmierbarer Port

1 Steckplatz flir RAM-Erweiterung

flir Ein- und Ausgabe
normalerweise als Centronics
konfiguriert

Ports

Maus
Grafiktablett
Lightpen
Steuverkniippel
Drehregler

Ports
Cynch Stereo/Audio
RGB analog, digital

Port

Uber externen PAL-Coder

Color-Monitor uber RGB-Anschluf, TV-AnschluB

Uber externen PAL~Coder

Eingebauter Lautsprecher oder iber
externe Tonquellen, 4 unabhingige
- Soundkanile als 2 Stereokandle konfiguriert

Ubertragung von digitalisierten In-
formationen aus Texten, Grafiken,
Bildern, Sprache und Musik je nach’

Datenleitung

220 Volt, 50 Hz



AMIGA
SYSTEM-SOFTWARE

Irgendwo zwischen "mir" und den Chips!

H

System-Software: Verbindung zwischen Mensch und Maschine

i

Starten des Systems: Kickstart oder Workbench - oder beide

Die System-Software macht das Multitasking

Amiga -DOS ist offen flir alle Erweiterungen
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Bei dem Versuch, die Position von System-Software in einem
Gesamtsystem zu beschreiben, tappt man gedanklich irgendwo in den
-~ je nach Standort - geheimnisvollen oder interessanten Tiefen
eines Camputers. Jedermann ahnt, daB diese Art von Software
benttigt wird, wum die einzelnen Bits der Hardwareregister zu
steuern. Auch kanmn das, was sich als Bildschirmmeldung zeigt,

nicht zufdllig in das System implementiert worden sein.

An dieser Stelle ist man gar nicht mehr so weit von der
eigentlichen Intention und Aufgabe von System-Software entfernt.
Sie ist das Medium, mit dem ein groBer Teil der Idee und Philo-
sophie des Gesamtsystems Amiga zum Anwender transportiert wird,
auch wenn sie hauptsichlich die Bits und Bytes im System hin- und
herschaufelt, So ist es die System-Software, die die Ideen in
Aktionen umsetzt, ohne den Benutzer selbst damit zu belasten, wie
er seine Ideen dem Computer am besten mitteilt. Er soll intuitiv

mit dem System umgehen und es flir sich einsetzen lernen.

System~Software: Verbindung zwischen Mensch und Maschine

Als Verbindung zum Benutzer stehen vom Amiga Tastatur und Maus
als Eingabe-~ und primdr der Monitor als Ausgabe-Medium zur
Verfligung. An dieser Stelle tritt die System-Software als
Vermittler auf den Plan und offeriert damit dem Anwender eine der
starken des schon vorgestellten Amiga-Konzepts: Die Bildschirmaus-
gabe ist so gestaltet, daB der Benutzer seine eingegebenen
Aktionen direkt verfolgen und kontrollieren kann. WYSIWYG! (What-
you-see-is-what-you-get!). Zu den weiteren Merkmalen von

bedienerfreundlichen Computersystemen gehtren zweifelsohne:
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- Leichtes Kemnenlernen des Systems durch Probieren (Anklicken
von Icon's)

Einfaches (Wieder-)Erkennen von Zusamménhéngen im System
(Fenstertechnik)
Bekannte Strukturen (DOS-Befehle)

Unterstiitzung intuitiven Handelns.

i

Der Benutzer soll eine ganz leichte Kontrolle liber das System
haben. Er bekommt deshalb immer eine Situationsmeldung vom System:

~ Aktionen fordern Bestdtigung = OK
- Ausweg vorhanden = CANCEL
- Aktionen geben Feedback = WAIT

Starten des Systems: Kickstart oder Workbench ~ oder beide

Umn diese Features in das System Amigé zu integrieren, wurde
unter der freundlichen Oberfldche eine leistungsfihige System-
Software implementiert, die die kanplexe Hardware des Amiga
stevert und kontrolliert. Ein wesentlicher Téil_dieser Software
wird @ bereits mit dem Einschalten des Amiga aktiviert: Der im ROM
implementierte KICKSTART in der neuesten Version 1.2.

Was ist nun eigentlich dieser "Kickstart'?

Er enthdlt die wesentlichen Teile der Software, die z.B. im
altbekannten PC im BIOS (als ROM) und im speicherresidenten Teil
des DOS (wird beim Booten von der Floppy oder der Harddisk
geladen) =zu finden sind. Um die in dieser Maschine steckenden
Ideen - zu begreifen, missen wir ein wenig tiefer in das komplexe
Software-System zwischen Benutzer und der eigentlichen Hardware
eindringen.

Im Folgenden sind die wesentlichen Software-Elemente des”
Kickstarts mit ihren wichtigsten Aufgaben angefiihrt:
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SR 42

Hardwarendchster allgemeiner Teil der System-Software

i

kontrolliert den 68000 Prozessor des Amiga

teilt den verschiedenen TASKS ihrer Prioritdt entsprechende
Zeitscheiben der Prozessorzelt zu und ordnet diese Tasks in
Warteschlangen (Multitasking)

verwaltet die Systen TNTERRUPTS

=

i

kommmiziert Uber MESSAGES mit anderen Prozessen.

- BAmiga~DOS:
Verwaltet das File System des Amiga
Steuerung von Stapel-Jobs, Batch Verarbeitung
startet, unterbricht und informiert {ber Prozesse im
System
- Command~Line-Interpreter {(CLI) schafft eine PC-Zhniiche

Umgebung - prompt, zeilenorientiert

H

Beinhaltet Kommandos und Ufilities zur Steuerung des
Systems.

Clnouksench 1.2

Amiga Workbench 1.2 als mausgesteuerte Bernwbzer—
oberflache.
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- DEVICEs: ,
Spezielle Treiber fiir die verschiedenen Baugruppen der Hard-
ware. Schnittstellen zwischen der multitaskingfihigen Software
und der singletaskingfihigen Hardware
Beispiel: Zwei Prozesse wollen auf die Floppy zugreifen, die
jedoch nur einen Datenstrom zur gléich@ﬁ Zeit bear~
beiten kann. Im Task-Disk Device Treiber werden
beide Anforderungen verwaltet und nacheinénder bear-
beitet.
~ Track Disk-Device steuert einen oder mehrere Floppy-Laufwerke
- Keyboard Device nimmt Eingaben von der Tastatur entgegen
- Input Device sammelt und verteilt die Eingaben von Tastatur,
Maus und anderen Prozessen
- Console Device konvertiert den Roh-Input des Input Device
in ASCII oder entsprechende Formate und bereitet Escape-
Sequenzén auf
- Gameport Device koordiniert Maus- und Joystickaktionen
- Audio Device kontrolliert den Audicausgang des Amiga

- Serial und Printer Device kommunizieren mit den entsprechen-
den Ports des Amiga.

2-5



Die Steuerung der Bildschirmausgabe nimmt eine Sonderstellung
ein, da sie aus einer Sammlung von Text-'und Graphikausgaberouti-

nen besteht, die von INTUITION zur Ausgabe auf den Monitor benutzt
~ werden.

= INTUITION:

VErantwortlich fiir alle graphischen Aktionen auf dem Amiga-

Monitor. Benutzt Routinen der Graphic- und der Layer-Biblio-

thek flir Ausgaben auf den Bildschirm.

'~ Offnen, Schliessen, Verschieben und Aktivieren von
WINDOWs und SCREENs als deren Hintergrund

- Steuverung der Pull Down-Meniis

- Kontrolle der GADGETs

- Steuerung der REQUESTER

- Anzeigen von System- oder Programmfehlern durch ALERTs

~ Koordiniation von Signalen im System (EVENTS)

Beispiele fiir INTUITION zeigen die Abbildungen 22,23 und 24
auf -der Seite 49.

Die System-Software macht das Multitasking

Wie gerade erwdhnt, laufen alle Aktivitdten der besprochenen.

Module gleichzeitig im System. Schon bevor ein Benutzer auch nur
eine Aktion gestartet hat, arbeiten Tasks im Amiga parallel,
miteinander kommunizierend und sich gegenseitig unterstiitzend; das
ist echtes Multitaskingl

Die Multitaskingfahigkeit des Amiga ist vom Anwender leichter
zu steuern, wenn vorher die Workbench von der Diskette geladen
wurde. Jetzt stehen ICONs, DRAWERs und alle besprochenen Features
von INTUITION zur Verfligung. Durch "Anklicken" mehrerer Programm-

Tcons nacheinander werden im Multitasking alle Programme

gleichzeitig aktiviert.
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Amiga-DOS ist offen flir alle Erweiterungen

auf -die Workbench-. und Applikationsprogramme wird an anderer
Stelle eingegangen. Im Folgenden ist die Erxrweiterung und Ausbaufa-
higkeit der,System-Software anhand einiger Beispiele erl&utert.

~ KEYMAPS:
Mit der Workbench Diskette stehen dem Anwender zwOlf
unterschiedliche Tastatur-Tabellen fiir alle europdischen und
nordamerikanischen Lander zur Verfiigung. Die System-Software
liefert alle Routinen und Utilities (SETMAP), um diese oder
weitere Tabellen (Keymaps) flir andere Linder oder spezielle
Keyboards in den bereits besprochenen Console-Device Treiber

einzubinden.

-~ FONTS:
Der Amiga stellt seinem Benutzer schon mit der WORKBENCH acht
verschiedene Zeichensdtze in unterschiedlichen Zeichengréfen
zur Verfigung, die mit geeigneten Utilities (Font-Editor)
verdndert oder neu kreiert werden kdnnen. Hier zeigt sich
der Amiga flir jede Art von Textprozessing flexibel und
anpassungsfahig.

- DEVICE Treiber:
Ein spezielles Sub-Directory der WORKBENCH enthdlt alle .
verfligbaren Device Treiber, um die verschiedenen ‘internen i B
und externen Baugruppen des Amiga in das Software System
einzubinden. Die MOUNTLIST beschreibt die logischen

Eigenschaften und Formate der aktivierbaren Device Treiber.

- Printer Treiber: ‘
In den Printer Treibern, einer Untergruppe der beschriebenen
Device Treiber, sind die spezielleningehschaften der blich-
sten Drucker beschrieben. Die WORKBENCH wird mit 16 Drucker-

treibern ausgeliefert, deren Anzahl laufend zunimmt.

~ EXPANSION Library:
Mit der EXPANSION Library bietet der Amiga die Moglichkeit,
die System-Software um weitere System Routinen zu erweitern.

Besonders der neue Amiga 2000 nutzt dieses Feature, um die
2-8



‘Erwelterungsboards in den Slots in die Software-Umgebundg
einzubinden, Jedes neue Board, welches dem Systom neue
Eigenschaften offeriert (PC/XT-Bmulator, Harddisk-Controller),
kommunizieért mit Hilfe einer Sammlung von System-Routinen mikt
der System-Software., Diese neuen Routinen werden von der
automatischen System-~Konfiguration {AUTOCONFIG) in der
Expansion Library gefunden und der entsprechenden Hardware
~Jn einem der Amiga Frweiterungsslots zugeordnet. . Damit wird. -
diese fiir den Amiga ansprechbar und stehi dem Syste@ und so

dem Anwender zur Verfigung.

Das Amiga-Betriebssystem stellt eine Reihe von
wertvollen Tools =zur Verfligung, hier Beispiele fir Druckeran-

passung und Farbmischung.



' Amiga
Hardware
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Amiga 500 Memory Map

OVERLAY
RO D vt
RESET VECTORS BISPLAY -
RAM
01 | EXPANSION
100 EXPANS!ON
8520
BFEQOO
BFDO0O
512K /
EXPANSEOE_\!g 222?% /
RAM /
REAL 7///////
TIME CLOCK ( errrr 77777777
(OPTIONAL) .
CHIPS
CONFIG
| CART
CROSS = RESERVED
ROM

3-4

00

04

4 08

20

40

80

AD

Co

Do

EO

ES

FO

F8
FC

; e i ’
I e i i

512K

2 MEG

8 MEG

2 MEG

2 MEG

112 MEG
112 MEG
1/2 MEG

512K 12 MEG
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— MC 63008 —
| un

Da]1® ~ 64 [~ DS
N3 2 63 [ D6
D2 (] 3 62 [ D7
D1 4 61 [ D8
Do) 5 60 ) D9
AS ] 6 59 [TJ D10
ups 1 7 58 ) D11
(b5 8 57 1012
RWLD 9 M68000 56 I D13
DTACK (] 10 55 [TID14
BG ] 11 54 D15
BGACK (] 12 53 T GND
BR 113 52 I A23
Vee T 14 51 [T A22
CLK T 15 50 {7 A2%
GND [ 16 49 M Vee
HALT (] 17 48 [~ A20
RESET (] 18 47 [ A19
VMA 119 46 1 A18
E (] 20 45 ) A17
VPA ] 21 44 ) A16
B8ERR ] 22 43 ) A1S
iPLZ ] 23 42 [T A4
PO ] 24 41 [ A13
PTG 3 25 40 [ A2
FC21Z} 26 39 [ At
FC1 (] 27 38 [T A0
FCO [} 28 37 [ A9
Al ] 29 36 — A8
A2 30 35 i~ A7
A3 31 34 [ A6
A4 (] 32 33 A5




Signalbeschreibung KC 68000

Signalname | Signal- Tristate Funktion

name

AT-A23 A ja Adressleitungen

DO-D15 EfA ja Datenleitungen

AS A ja Adress-Strobe

R/ A ia - Lesen/Schreiben

ups, LDS A ja Obhere u. untere Daten-Strobes

DTACK E nein Datentransfer-Quitiung

BR E nein Busanforderung

BG A nein Buszuteilung

BGACK E nein Buszutei lungs-Quittung

IPLO, IPLY, IPLZ E nein : Interrupt/Prioritat

BERR E nein . Busfehler

RESET E/A nein* Riicksetzen

Halt E/A . nein* Halt

E A nein Synchfentakt

VMA A ja Giiltige Speicheradresse
§ ' YPA E nein Gitltige Peripherieadresse
. FCO, FC1, FC2 A ja Function Code

LK E nein Takt

Yec ' - - Speisespannung +5Y -

GND - - Masse

* gpen drain

3-7



Features:

1-7

9,10
11

12
13-15
16-18
19-26
27

28

29

30

31
32

33

34

35

36

37

38

39

40

41

42-48

Custom Sound/Peripherals Chip

Pa‘ula

Four voices of sound output configured .
as two stereo channels

Nine octaves
Complex waveforms

Uses both amplitude and frequency
modulation

I/O controls for disk data and controller ports

Microdisk controller
Interrupt control system

08 —
07+
06’—1
D5~
D4
D3|
D2
VSS

BB LD DB WA —

DO
AES
OMAL
iPLE~{ 13
iPLY
PL2
N1

iINT3

RGAB
RGA7 - 20

-
(SR |

1
VBBV S

RGAG - 21
RGAS— 22
RGA4~ 23
RGA3 24

8364

48 -D9
47010
46011
45012
441013
431-Dta
424018
41 L-RAXD
401-1x0
39 0xwW8

371~ ORRD
36-PI1Y
354-P1X
34 |- ANAGND
33 PoY
32 - POX
31 - AUDA
30}-AUDB
29-CcCcKrQ
28 1-CCK
27 VEC

26 - RGAIL
25 RGCA2

[=2]

3-8

Name Description
D2-DS§ Data Bus Lines 2-8
Vss Ground
DO,D1 Data Bus Lines 0,1
/RES System Reset
DMAL DMA Request Line
/TPLO-2 Interrupt Line 0-2
/INT2,3.6 Interrupt Level 2,3,6
RGA1-8 Register Address 1-8
Vce +5VDC
CCK Color Clock
CCKQ Color Clock Delay
AUDB Right Audio
AUDA Left Audio
POTOX Pot 0X
POTOY Pot 0Y
VSSANA Analog Ground
POTIX Pot 1X
POT1Y Pot 1Y
/DKRD Disk Read Data
/DKWD Disk Write Data
DKWE Disk Write Enable
TXD Serial Transmit Data
RXD Serial Receive Data
D9-15 Data Bus Lines 9-15

Type
o

vo
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Custom Graphics Chip

Denise
Features: S P
05 2 ¥ -D8
L 4 46109
P a L UARLIOEG
D35 441011
Ot 8 A431-D12
. O] 7 42 D13
® Many different resolutions | won— 5 aolois
320 X 200.up to 640 x 400 Raa7] 11 EH M
ROAB-{ 12 B363 I7-VsS
RGAS-7 13 IG-COK
RGAL A 14 35 LK
® 4096 colors on a TV or RGB monitor  hearlie 38l 2s
RGAY -4 17 32 -NC
BT~ 18 a1 =430
; . ) VEC- 13 JokG2
@ Eight re-usable sprite controllers no-120 2961
A2~ 22 27181
| e EH b
& 60 or 80 column text '
% Same software for all TVs and monitors
Pin Name - Description Type
1-7 DO-D6 Data Bus Lines 0-6 7o
8 MiH Mouse 1 Horiz(_mtal .
9 MOH : Mouse 0 Horizontal I
10-17 RGAI1-8 Register Address 1-8 I
18 /BURST Color Burst O |
19 Vee : +5VDC I
20»23 RO-3 Video Red Bit 0-3 O
24-27. BO-3 Video Blue Bit 0-3 O
28-31 GO-3 Video Green Bit 0-3 O
32 N/C No Connection N/IC
33 1ZD Background Indicator O
34 N/C No Connection N/C
35 ™ 7.15909 MHz Clock 1
36 CCK “Color Clock I
37 Vss Ground I
38 - MOV Mouse 0 Vertical I
36 M1V _ Mouse 1 Vertical I
40-48 D7-D15 Data Bus Lines 7-18 110
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RO2
RO1

Custom Animation Chip
Fat Agnus

CRDO = See

UCC

RS T
INT3
DMAL
BLSx%
DBRx*
RRWM
PRI
RGENX
NS*
RAMENX
: RGAS
RGAY
RGAB
RGAS
RGAY
RGAI
RGAZ

-5 2 | . 2s Cm Q19
- J2e . 59 USS
“ 29 s7 =~ RASOX
w 330 58 m ROAST X
=) a1 ss { = CASUx
- Jaz - sy « CASL %

&
=
ik
[++3
i+
-3
s
.3
F-
w2
F
e
=
[+
F
-1
i3
#
I
3

TMHZ =)
CCKQ =)
CCK =
TEST =)
USS =)
MAB =)
MAL =)
MA3 =)
MAY - )
Has -
MAG = )
MAT =)
MAS = )
LDSH* =
UDS% = )

XCLK =)
COACx =~}

RGAL =
28MHZ = )
XCLKEN® = )

Features:

@

@

Bit Blitter—Uses hardware to move display data—Allows high speed anima-
tion—=Frees the CPU for other concusrent tasks
Display Synchronized Coprocessor

® Controls 25 DMA Channels—Allows the disk and sound to operate with

minimal CPU intervention

@ Cenerates all system clocks from the 28 Mhz oscillator
@ Generates all control signals for the video RAM and expansion RAM card

Provides the address to the video and expansion RAM multiplexing

3-12
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Custom Control Chip

Gary
GND-~ | 1 48 | --VCC
VDA-- | 2 47 | -=MTRX
DEL-- | 3 46 | -~MTRON
DEB-- | 4 45| -~BKWDB
KB RESET- | 5 44 | --DKWEB
Vee-- | 6 43| --DTACK
MR-~ | 7 42 | -=HCT
DKWE-- | 8 41| -=RST
DKWD-- | 9 us 40| --GND
LDS-- | 10 39| --A 23
UDS-- | 11 38| -=A 22
R/W-- | 12 37| -=A 21
AS-- | 13 GARY 36| A 20
BGACK- | 14 35| -=A 19
BLIT-- | 15 34| --A 18
SEL 0- | 16 33| --A 17
VCC-- | 17 32| ~~EXRAM
REGEN- | 18 31| -=XRDY
BLISS- | 19 30 | --QUL
RAMEN- | 20 29| --OVR
ROMEN- | 21 28 | --CCK
CLKRD- | 22 27 | --CCKQ
CLKWR- | 23 26 | ~-~CDAAC
GND-~ | 24 25 | -~LATCH
Features:

Provides all bus control sig‘nals.
Provides all address decodinng-.
Generates the 68000 VPA signal.
Handles some of the floppy circuitry.
Provides keyboard reset interface.

3-14



Gary Block Diagram

+

Address decode
o BRI
Ad‘i;‘}w“ = RAM Enable (RAME)
Address Strohe (AS) B g RGA Enable tRGAE!S
LS, LS 28 - ROM FHnoble (ROMES
("!ni‘%x N ;““ - Ruul tiomwe chiwek reud
2 Ch : ! T and write (RTCR, RTCW)
Override (OVRY . p VPA
(hverlin 1OV e
Provessor remd writy o
PR B
Eapansion Bourd
Prosent tENPENY
v
= CDR Bidirection!
DR o e LW Ctriestute Jaleh
Huss . AL contral
CRDY - B = L ATOH
Controd
Overeide - - = DIAC
tOVR) a RIS
Floppy Contrul
Logic
&
o R futd
KReset ) o
Keyhourd Reset P Reset .
Control w- Hult
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gggfthamteim

Do-Dy
DATA BUS BUFFERS
' A
PRA .| BuFFERS Q PAQ-PA7
] SP 1 o] SERIAL \
sP sUFFER "1 ponr 4 .
DORA
e _. . 'P'E : : . _
CNT BIYFNFTER : - »  BUFFER PC
PR
—_ e | surrens K PBoPBy
To0 ol TOD/
Too BUFFER ALARM '< -/ -
DORS
: >1 TIMER B
' ' \
— A CRB
] FUAG
FLAG = BUFFER
A y N -
— T 1 TIMER A
1RO ] IR0 INT/
IRQ BUFFER MASK
| CRA

CHIP ACCESS CONTROL

[TIIITTL

R/W @2 CS RS3 RS2 RS1 RSO RES
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OND

DYL
LED

CHNG

RPROY
TRRY

. RDY
FIRE O
~ FIRE 1
Do
D1
D2
D3
D4
D5
D6
7
STRDBE
HSYNC

L YCC

mmmmmmmmm‘

i
E

i

ElEIEEEE=1E]

Leil

&

EX

u7

8520

;Eg.n_uggn&?ﬁ._m :'__
] KBCLOCK
B
EEY
=] at0
=] A
o] ReseT
5 oo
2] py
ET
=] p3
|=] pa
2] ps
I
=] b7
=] E
| Eﬂ ACK
=] Cs
a2 R/W
Eﬂ INT6
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@) Block-Diagr:

fhE Bipare Hows
LK
LR
Hedmory k-
&
T
¥ !
& Array ]
¥
A8 s - . 2
:; e 4K Bis P
Ad wesmd Lfresy N
A i Buffer
*5 T . .
Pl B A7 Cotume Detoror
oo 4B Dby Bes (iF]
4Bit 1O Bultar
A8 AL
A ey Bytter o D Deroder
va BlAL wwsnrten YRR wE 0 o
fienerator 3 Butigr Bulter Putter
L2 J—
WE ar (113
b) Pin-Belegung
\_J Pin namnsg
W ilvss
a0 ? AQ-AH Address inpuis
otij2 BIUS Y Colurmn Address Strobe
Wrijs wilog oy Dataln
WAE(Is nila Do Bata Cut
A Els 21az HAS How Addrass Strobe
MO 11 A Wi Write Enable
N n
M7 wllas VG Power Supply {+5V)
vES Graund {0V
vee fle 5 {)ar
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<
Commodore

74 LS 04 Inverter
PIN CONFIGURATION LOGIC SYMBOL

|-‘J>~—J-:

E:’? E%““ 1= AP>e Y

@] (9 ' § et L

&y e e
ano E E% n-—‘bo-—"w
ometuon u_‘D._Lu

7407 Buffer

PIN CONFIGURATION L.OGIC 8YMBOL

) Ve

Lbilala
el
 HIUEEE
Y77

g
AERAEER[AA

AD v
enp e
ot ] 8 l--—‘->—-'—l
T j [ vee J . )
o o A A . LTI
D::? f:‘ n-- \o— ——D—-——
‘o7 & n u...‘!{).,_l_u \s—-w{‘ etz
gﬂ E s — —
ano [7] Y:E-] ’
74 LS 32 Or Gate
PIN CONFIGURATION LOGIC SYMBOL
o) o B
o Gl D
= S
i ] L] Y
o @3 u:ID“Y
"] - OIS

3-20

" FUNCTION TABLE

INPUT | OUTPUY
A ¥
t H
H [
bt @ HIGH voltsge level
L o LOW voltage lovel
" FUNCTION TABLE
‘08 ‘a7
KPUT | OUTPUT | INPUT | DUTPUT
A A 4 A Y
H L H H
L H L L
H w HIGH voltage level
L= LOW vollage lkeval
FUNCTION TABLE
{NPUTS OUTPUT
A ] Y
L L 1
t H H
H L H
H H H

H = HIGH voltage Jovet
L= LOW voitage lavet




74 38

PIN CONFIGURATION

Nand Buffer

LOGIC SYMBOL

FUNCTION TABLE

INPUTS OUTPUT
. A B Y
L L H
L H H
A H L H
(€3 [71) Vee ;ZD»-"-J H H L
E@ ] . H = HIGH voltags fovel
T 4 L =
E E:g l’:D__v_‘ LOW voltage Sovet
§ =) ] ¥
m@ @3 - D ol
ono (7] ’ v 17t Y
:]mm ":‘D>—-—H
venens
74 S 51 2Input And-Or-Gate
FUNCTION TABLE
PIN CONFIGURATION LOGIC SYMBOL '51, 'S51, Y2 ‘LSS
L > b . ' ‘.:- : INPUTS OUTPUY
[7Y () Soppe—" (34) Vee wii e -y
AN ng}’}‘ BN NN N AN I
s e e N
‘st e -] iElconmcvuou- '51, '$51 x X H H Lo
S5 ar ‘] 78] All othet combinations H
3y (T} e :D 3
auo (7} L (L2 'L551
INPUTS ouTPuT
(T} ey [T Ve AlejclolE [
LY Y -‘AJ”jjlc [~ T .
e Natet o AHHEBHE
LSS KELSD]"!E" ‘LS8t PO
il I - All other combinations H
” [_u"_‘_‘»—----—-]l' E 0 H = MIGH voltage level
ano(T] _‘m " ‘L= LOW voliage levet
“ X = Qon't care

74 LS

74

PIN CONFIGURATION

Dual D-Type Flip-Flop

LOGIC SYMBOL

Ror 1] 14 vee
oy (1] [71] Roa
cp, (3] (17} 03
30, (1] Jers
o, (%] (1) S0z
6, (7] . [3)oy
ono (7} ;]51

2~ by 301 ayf-s 1210y 202 Op}—¢

3 b Py 1P CPy
npy G118 fgy Jat—o

k 7

+ 13

3-21

MODE SELECT - FUNCTION TABLE

*INPYTS ouTPUTS

OPERATING MODE
8 | Ap | CP 4] (o] ]
Asynchronous Sel L H X X H |. L
Asynchronous Hesat H L X X L H

(Clear)

Undetermined!" L L X X H H
Load 1" (Set) H H If h H L
Load "0" (Reset) H | H 1 ! L H

H = HIGH voitsga level stesdy state.
« HIGH voltage lovel ona set-up me pror to the LOW-10-HIGH clock

“anson,

L« LOW vottsge level steady stats, .
= LOW vollags tevel one sal-up time prior 10 the LOW.1o-RIGH clock

Wansdion.
X = Dont care.

T = LOW-10-HIGH clock tranwition,

HOTE:

{1) Both cutputs wil be HIGH

while both 8y and Fp sre LOW, but the
oulput states pra ungredictable if 8o and Fip go HIGH smullaneously.




74 LS 138 : i of 8 Decoder / Demultiplexer

PN CONFIGURATION LOGIC SYMBOL
#y 177 (i} ¥or ! H
]
43 {T] 11} "
oy 73, e '
B i)
& (1 10 8,
U 6] B By 8y Gy by By G 8y
ane ¥ 1%
ko ok :E m" i I n I E ?
FUNCTION TABLE .
o WPUTY QUTPUTY
A Es Ey Ao Ay Ay [ 1 H 3 FH ¥ f H
H L X x x X H H H H H H H H
X H X X X X H H H H H ¥4 H H
i X 8 X x X fa] H M H H H H H
L t H o i i L i H H H H H H H
L i H 2] i L H L H H H H H H
i t H t H L H H i H H H fi] Ead
L i H H H L H H 4] L H H H H
L i H i i H A H H H i H H #H
L 15 H H i H H H H H - H 1 H #H
i L H kL H H H H H H H H i H
i t H H H H fad H H H H H H i
H o HIOR volsge tevet
Lo LOA vohops beesl
o= D'l care
74 LS 244 " Qctal Buffer
PiN CORFIGURATION LOGHD SYMBOL . FUNCTION TABLE
: T OUTPUTS
DE,§ L (OB ] Iy § ¥y | Yy
i L i i E |
L R T T3 B B T Y
Ead x x
- G‘; Ho= HIOH wee hHa! & {n
- wistage bav
Tao £} L= LOW vattags Sevel
fa £ X o Bar cete
Yar 3] {2} = HIGH Yrpedance (o) st
{7
g {3
e TTH3
Yy (1)
axo {5

Vo = P 2t
G40 - P 10

3-22



Comr;odore

74 LS 245 Octal Transceiver

PIN CONFIGURATION ) LOGIC SYMBOL

R {7 Qr_-x)‘ ,G_J‘ %) Yee
aq [7] et
Ay EW \&E L
Ay Ehﬁl TR,
] G:-lﬂq B,
a0 [T e Eig:,
g (7 M) 8,
*: C(T:Ei i) 0y
‘r(éi -t H ) 8

om0 (7} e,

74 LS 373/374 Latch

FUNCTION TABLE

INPUTS INPUTS/OUTPUTS
B Lasm A, B,
S A=B INPUTS
L H INPUT B=A
Ho| x 2 %)

H = HIGH voltage tevel
L = LOW voltage tevel

X = Don't care

(2) = HIGH impedance “ol" sisle

PIN CONFIGURATION LOGIC SYMBOL
'373
al [ vee [ R R T
N 3 & I SO T O O O
o E Eg ": Dy Dy Dy DBy 04 Dg bg by
[ [ " €
373 N D 1-<f Of
: E 3 : Qg Oy 0; Gy Oy 0y O O
0 I A
& (] 9 .
sue (7} P Ll Vg @ P 20 -
GND =P 10
oy
‘374
o [0 vee T T ST R VRNV
N R N
-.E :._T): " cr% Oy By By B¢ 0y O O
8 (o 18] oy
374 .:E 3 o0 N .
& (7] [7%) o Qp Gy 0Oy 03 O Q5 O O
e = T T T T T T1
o (3] 7 04 T8 & 9 42 18 18 e
euo (1} L Ve = P 70 -
[P GND = P 10
MODE SELECT — FUNCTION TABLE ‘373
INPUTS ouTPUTS "
OPERATING MODES INTERNAL REGISTER
B 3 Dn : Qg Oy
. L H L L L
£nable and read register L H M H "
L L t L L
Latch and read register L L N H "
Latch register and dissble outputs g t "\ h g;
MODE SELECT — FUNCTION TABLE '374 )
' INPUTS OUTPUTS
OPERATING MODES INTERNAL REGISTER
. [o] ce Dy Qo - Qy
Load and read no'itm ' t ; :‘ h ::‘
N H f ! L [?4)
Load register and disable outputs H t n " @

H » HIGH volage level . .
h = HIGH voltage level ene 1et-up Bve prioy 10 the LOW-10-HIGH clock transiion or HIGH-10-LOW TE wvansition
L = LOW voiage leve!

I = LOW woitaga. fon(om setup wne prior lo the LOW-to-HIGH clock ransition or HIGH to.LOW BE transition
(Z) = HIGH mpedaingd."oft, state
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74 F 08

And Gate

LOGIC SYMBOL

PIN CONFIGURATION

] ) vee

(3] i

o~ (4o

(0 [l

@} )

5 @:ﬂ
oo (7 )

,Ei %%
P

°3

|

«
-

t2
3

(LU

74 F 32

PIN CONFIGURATION

Or Gate

LOGIC SYMBOL

Ve
Do

ARARAR

74 F 74

PIN CONFIGURATION

Dual D-Type Flip-Flop

LOGIC SYMBOL

E Yee
E}] Aoy

o 7]
izl
¥os E
o
nE
ano 7]

4 0

210y 90t g fes 12-Jo, 301 gyl

1P CPy HW—i>CPy

.0'6”«1 ,D,G,L«n

1 LH]
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FUNCTION TABLE

INPUTS outPYUT
A B ¥
L L L
L H L
H L L
H H H

H e HIGH voltage loved
L = LOW vokage lovel

FUNCTION TABLE

IHPUTS CUTPUT
A B8 Y
L L L
L H H
M L H
H H H

MODE SELECT — FUNCTION TABLE

INPUTS QUTPUTS

OPERATING MODE
8, | Hp | CP [+] Q 8
Asynchronous Set L H X X H L
Asynchronous Reset H L X X L H

{Clear)

Undetarminad!" L [ X X H H
Load 1" (Set) H H 1 h H L
Load "0 (Haset} H H 1 1 L H

H = HIGH vollage level sleady stato.

h = HIGH vollage level one sel.up 1wne pnor 10 the LOWM0-HIGH clock
ransdon. '

L = LOW voltage lavs! steady sisto.

f = LOW voltage level ona sel-up bme prior 10 the LOW.1o-HIGH clock
transition,

X = Don't care.

1+ = LOW-10-HIGH glock transition

NOTE:

(1) Both outpuls will be HIGH  both Sp and Ay go LOW simultaneousty



Commodore

74 F 257 2Line to 1Line Multiplexer
PIN CONFIGURATION LOGIC 8YMBOL FUNCTION TABLE
, . INPUTS SUTPUY !
o ‘ k (61 ‘s b | v
H b X X ]
1% ® ® [] L] LLART AT I} ] L H X L L
s ) ) vee AL L LT t H X H H
toa (1] [73) 5t O s Mo b My R he ta 'y L L X L
e = . L. L ol ox H
% [ (1) 1yg t—y e f:ffxmm
too (3] 37} vg X = Don'l care
he E E tge Yo vy Y vy (2} » HIGH impedance {olf) siate
vy (] (5] he l l ] [
ano (V) (3] v, 4 v ] %
Veo = Pao 18
GND = P
74 F 153 4Line to 1lLine Multiplexer
| PIN CONFIGURATION LOGIC SYMBOL FUNCTION TABLE . .
SELECTS INPUTS INPUTS (a or b) OUTPYT
) 8y E ) ] Iy ly Y
X X H X X X X L
. L L L L X X X L
MR R BN T BT B TR P B TR YY L L L H X X X H
L O e AL VL Tty H L S R o L
% (1] GIEN Fo toa tre Y20 tsa  lon 'in lan lgp By H L L X H X x H
3 (3] 9 3¢ " L H L X X t X L
1% L H L X X H X H
2 O 2 '3 H H L X X X L L
e (3] 117} 129 2| 8, H H L X X X H H
tos (1] [ 1 \0 Yo | H = HIGH voltgga level . :
v (7] 113 ton, - T L = LOW voltage tevet " ;
ouo[l: :B " 7 ’ X = Don' care ) .
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. 74 HCT 32 Or Gate

FUNCTION TABLE
' INPUTS ouTPUT
Jia nA ng nY
) e avls
. ‘o > ¥ N .
wil U @ i S R "
K me “:‘:: pvie : :.‘ :
w3 Eu 7 -
ALY ’ H e HIGH voltags levet
= %]" mm - L = LOW voltsge level
20 (% 0] 38
A d E: ;"J IA ' 'l‘!; :: 4y __l_!_
ono 7 14 -
L LIZNT N Feurdsa s
Fig. 1 Pin configuration, Fig. 2 Logic symbol,

74 HCT 157 2line to 1line
. . Mu 1 t i p I exer . FUNCTION TABLE

INPUTS OUTPUT
'
.I. E s nlg nly nY
s (3] U W] vec e N Whea H X X X L
u‘,E i ’;”'
. t-=11te L L L X L
(i [[) ¢t oty 7 L L H X H
(33K )& [ H X L L
e P2 A ST v H X H N
“05 F_T_]cv 10 i 3y
M E Mg et aig H = HIGH voltags tevel
—y 4y =17
130—{ 01y L = LOW voltage level
v (7] ) X = don't carg
o 7] B DR w-qe
1280000 ' e h
Fig. 1 Pin contiguration. Fig. 2 Logic symbol,

74 HC 244 Octal Buffer

FUNCTION TABLE

] INPUTS ouUYPUT

- !J -
si [’L’ ‘ /:3] ver 1 Vg . 1Y 10 nBE nAq Y
“o[:-_'_' _'ﬂ 1 17 3ig i 3 )
o[ Hjhe 4 1Ay vy 18 t :"‘
"“E. . "’j"o WA, ? LY H X
v o

'C: 244 'f] o AL SR TN H = HIGH voltage lavel
e [33 ? e L = LOW voltage level

1 X = don’t care

[ "

ke D ] LA -Z = high impedance OFFstata
"_]E:‘ .7) IA’ 1 IA) ’V, v
l',m (N I ’
ohb IJI W}y w201 . rreiese

e

NI

Fig. 1 Pin configuration, Fig. 2 Logic symbol,
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Serial Connector

In the following table, the second column from the left gives the Amiga pin
assignments. The third and fourth columns from the left give pin assignments for
other commonly used connections; the information in these two columns is given
for comparison only.

< ® ¢ © © @ 6 & © e © © © e 72
i b 7 i 3 4 R 2 i £
A N \| : ) q g

: i3 2 4 [y / 5
25 24 oM M u It N 17 16 1y 14
® @ ® & ® e o o ¢ ©© e o

WARNING: Pins 9 and 10 on the Amiga serial connector are used for
external power. Connect these pins ONLY if power from them is required
by the external device. The table lists the power provided by each of these pins.

Amiga .
Pin 500 RS232 HAYES®  Description
| GND GND GND FRAME GROUND
2 TXD TXD TXD TRANSMIT DATA
3 RXD RXD RXD - RECEIVE DATA
4 RTS RTS REQUEST TO SEND
5 CTS CTS CTS CLEAR TO SEND
6 DSR DSR DSR DATA SET READY
7 GND GND GND SYSTEM GROUND
8 DCD DCD DCD CARRIER DETECT
9 A+ 12V + 12 VOLT CARRIER
10 - =12V — 12 VOLT CARRIER
11 - AUDO AUDIO OUT OF AMIGA
12 S.SD SI SPEED INDICATE
13 S.CTS
14 S.TXD
15 TXC
16 S.RXD
17 RXC
18 AUDI AUDIO INTO AMIGA
19 S.RTS
20 ‘DTR DTR DTR DATA TERMINAL READY
21 SQD
22 RI RI RI RING INDICATOR
23 SS
24 TXCI
25
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Signalname .

TxD

RxD

v
W
~

CTS

DTR

RTS

CD

-Signalbeschreibung der seriellen Schnittstelle

Signalrichtung

Ausgang

Eingang

Eingang

Eingang

Ausgang

Ausgang

.Eingang

3-28

Bedeutung

Transmit Data
Sendedaten vom PC zur Peripherie

Receive Data

Emfangsdaten von der Peripherie
zum PC

Data Set Ready
Zeigt an, daB ein Peripherie-
gerat betriebsbereit ist.

Clear to Send
zeigt an, daB ein Peripherie-
gerdt empfangsbereit ist.

Data Terminal Ready

zeigt dem Peripheriegerit, daB die
serielle Schnittstelle des PC be-

triebshereit ist (siehe auch DSR)

Request to Send

Zeigt dem Peripheriegerit an, daB die
serielle Schnittstelle, des PC

Daten senden will (Siehe auch CTS)

Carrier Detect

Modemsignal. Es zeigt an, daB ein
angeschlossenes Modem einen Trdger
empfdngt.



e | |
CEELLELPPOELE PSP
ni&f Iiy Iw IM "jﬁ lzﬁ:?ﬁ 3&:@2?& :i@ ’1&

WARNING: Pin 14 on the Amiga parallel connector supplies +5 volts of
power. Connect this pin ONLY if the power from it is required by the
external device. NEVER connect this pin to an output of an external device

or to a signal ground. Pins 17-25 are for grounding signals. DO NOT
connect these pins directly to a shield ground.

S

Pin ~ Name Description
1 STROBE* , STROBE
2 DO DATA BIT O

(Least sign. bit)
3 DI DATA BIT |
4 D2 DATA BIT 2
5 D3 , DATA BIT 3
6 - D4 DATA BIT 4
7 - D5 DATA BIT 5
g D6 DATA BIT 6
9 D7 DATA BIT 7
10 “ACK* ACKNOWLEDGE
1] BUSY - BUSY
12 POUT PAPER OUT
13 SEL SELECT
14 -+ 5V PULLUP +5 VOLTS POWER (100 mA)
15 NC NO CONNECTION
16 RESET* RESET
17 GND SIGNAL GROUND
18 - GND SIGNAL GROUND
19 GND SIGNAL GROUND
20 GND SIGNAL GROUND
21 GND SIGNAL GROUND
22 GND SIGNAL GROUND
23 GND ‘ SIGNAL GROUND
24 GND SIGNAL GROUND
25 GND ‘ SIGNAL GROUND
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Signalbeschreibung der Centronics-Schnittstelle

DRBY

BUSY

ALK

POUT
SLCT

DATA O-7

" Dieses Signal wird aktiv, wenn die Daten (Data 0-7)

stabil sind. Es weist den Drucker an, die anliegenden

Daten zu Ubernehmen. Das Signal ist normalerweise

High und wird LOW, wenn Daten Ubernommen werden sollen
{LOW aktiv).

Wenn der Drucker keine’ Daten {bernehmen kann, aktiviert
er dieses Signal (HIGH aktiv).

In folgenden Fillen tritt dieser Zustand ein:

t. Kurz nach der Dateniibernahme

2. Wihrend des Druckvorganges

3. Drucker nicht bereit (Off-Line)

- 4. Wenn der Drucker gestort ist

Dieses Signal stellt die Quittung dar, daB die Daten

vom Drucker (bernommen worden sind und er bereit ist,
neve Daten zu empfangen (LOW aktiv).

Dieses Signal meldet, daR kein Papier mehr im Drucker

vorhanden worden ist (High aktiv).

Dieses Signal quittiert, daB der Drucker ausgewihlt
worden ist (High aktiv) -

Auf diesen Leitungen werden die Informatiocnen
(8 Bit} parllel Ubertragen: -
HIGH Pegel bei logisch *i* .
LOW Pegel bei logisch *Q*
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RGB Monitor Connector

e }
PLp Lo s s esr e
LLLLPP PPy

WARNING: Pins 21, 22, and 23 on the RGB monitor connector are used for
external power. Connect these pins ONLY if power from them is required
by the external device. The table lists the power provided by each of these pi-s.

D

Pin Name Description

I XCLK* EXTERNAL CLOCK

2 XCLKEN* EXTERNAL CLOCK ENABLE
3 RED ANALOG RED

4 GREEN ANALOG GREEN

5 BLUE ANALOG BLUE

6 DI DIGITAL INTENSITY

7 DB DIGITAL BLUE

8 DG DIGITAL GREEN

9 DR DIGITAL RED

10 CSYNC* COMPOSITE SYNC

11 HSYNC* HORIZONTAL SYNC

12 VSYNC* VERTICAL SYNC

13 GNDRTN RETURN FOR XCLKEN*

14 ZD* ZERO DETECT

15 Cl* CLOCK OUT

16 GND GROUND

17 GND GROUND

18 GND GROUND

19 GND GROUND

20 GND GROUND

21 — 12V ~ 12 VOLTS POWER (50 mA)
22 + 12V +12 VOLTS POWER (100 mA)
23 +5V +5 VOLTS POWER (100 mA)
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Extemal Disk Connector

Pin Name Description
1 /RDY Disk Ready—Active Low
2 /DKRD Disk Ready Data—Active Low
3.7 GND Ground
8 /MTRXD Disk Motor Control—Active Low
9 /SEL2B Select Drive 2—Active Low
10 /DRESB Disk RESETmActwe Low
11 /CHNG Disk has been Removed from
: Drive—ILatched Low
12 +5 5 VDC Supply
13 /SIDEB Select Disk Side—0 = Upper
1=Lower
14 /WPRO Disk is Write Protected—Active
Low
15 [TKO Drive Head Position over Track
O—Active Low
16 /DKWE Disk Write Enable—Active Low
17 /DKWD Disk Write Data—Active Low
18 /ISTEPB Step the Head—Pulse, First Low
then High
19 DIRB - Select Head Direction—0 = Inner
s I = Quter
20 /SEL3B Select Drive 3—Active Low
21 /SELIB Select Drive 1—Active Low
22 /[INDEX Disk Index Pulse—Active Low
23 +12 12 VDC Supply
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Mouse/Game Controller Connectors

There are connectors labeled “*JOY 1’ and **JOY2" on the back of the Amiga 500.
If you use a mouse to control the Workbench, you must attach it to connector
JOY 1. You can attach joystick controllers to either of the connectors. To use a
light pen, you must attach it to connector 1. The following tables describe
‘mouse, game controller, and light pen connections.

e

-8

8
-
~®
@

WARNING: Pin 7 on each of these connectors supplies + 5 volts of power.
Connect this pin ONLY if power from it is required by the external device.

Connectors 1 and 2: Mouse Connections

Pin Name Description

1 - MOUSE V ‘ MOUSE VERTICAL

2 MOUSE H MOUSE HORIZONTAL

3 MOUSE VQ VERTICAL QUADRATURE

4 MOUSE HQ HORIZONTAL QUADRATURE
5 MOUSE BUTTON 2 MOUSE BUTTON 2

6 MOUSE BUTTON 1 MOUSE BUTTON 1

7 +5V +5 VOLTS POWER (100 mA)
8 GND - GROUND

9 MOUSE BUTTON 3 MOUSE BUTTON 3
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Connectors 1 and 2: Game Controller

Pin Name Description

1 FORWARD#* CONTROLLER FORWARD

2 BACK* CONTROLLER BACK

3 LEFT* CONTROLLER LEFT

4 RIGHT* CONTROLLER RIGHT

5 POT X HORIZONTAL POTENTIOMETER
6 FIRE* CONTROLLER FIRE

7 + 5V +5 VOLTS POWER (100 mA)

g GND GROUND

9 POTY VERTICAL POTENTIOMETER

Connector 2: Light Pen Connection

Pin Name Description

LIGHT PEN PRESS LIGHT PEN TOUCHED TO SCREEN

LIGHT PEN* CAPTURE BEAM POSITION
+5V +5 VOLTS POWER (100 mA)
GND GROUND

OO~ W —
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86-Pin Connector

Pin

O G0~ DR

DD DR D LWL LWL LW WWOLWWR RN B RN DR R R R R o s e e o s ot e 5
DO =0 AARNNRE O O YR A RN RN~ 0TGN D WM —O

Name

gnd
gnd
gnd
gnd
+5
+5
exp

- 12
exp
+12
exp .
CONFIG*
gnd
C3*
CDAC
Cl*
OVR*
XRDY
INT2*
PALOPE*
AS
INT6*
Ab
Ad
gnd
A3
A2
AT
Al
A8
FCO
A9
FC1
Al0
FC2
All
gnd
Al2
Al3
IPLO*
Al4
IPL1*
AlS

Pin

45
46
47
48
49
50
51
52
53
54
55
56

57

58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73

74

75
76
77
78
79
80
81
82
83
84
85
86

Name

IPL2*
Al6
BERR*
Al17
VPA*
gnd

E
VMA*
AlS8
RES*
Al9
HLT*
A20
A22

A2l
- A23

BR*
gnd
BGACK*
PD15
BG*
PD14
DTACK*
PD13
PRW*
PD12

LDS*

PDI1
UDS*
gnd
AS*
PDO
PD10
PD1
PD9
PD2
PDS8
PD3
PD7
PD4
PD6
gnd
PD35



CPU:
Co-Prozessorens:

Speicherkapazitdt:

(insgesamt)
Massenspeicher:

Schnittstellen:

Sprache/Sound:

Video:

Betriebssystem:
Monitor:

Eingabemedien:

Motorola 68000, 16(32) bit, 7,14 Mhz

3 Amiga-Spezialprozessoren fiir DMA,

Video, Graphik/Sound

Grundversion :

- 0,75 MB, davon 0,5 MB RAM Arbeitsspeicher
und 256 KB ROM flir Kickstart 1.2

~ Arbeitsspeicher intern lber Steckkarte
um 512 KB erweitert werden

intern

- Grundversion 1 x 3 1/2" Floppy Disk,
880 KB formatiert

~ optional externe Floppy Disks

‘seriell

- programmierbare RS 232 C bis 31250
Baud, Midi Uber Adapter

parallel

~ programmierbar, normalerwelse als
Centronics konfiguriert '

Controller-Ports

- 2 Ports flir Maus, Graphiktabletts,
Light Pen, Drehregler

Video/Audio

~ 2 Ports/Cynch Stereo/Audlo, RGB analog/
digital

Ausgabe

- Uber eingebauten Lautsprecher oder
externe Tonquellen, 4 getrennte Sound-
kandle auf 2 Stereo-Kanilen konfiguriert

- 4 D/A-Wandler eingebaut

Eingabe

- von beliebigen Audioquellen iiber Digita-
lisierung, Naturstimmen iiber Mlkrophon

Eingabe / Ausgabe

- Uber Genlock-Interface/Bildbe- und verar-
beitung lber Digitalisiereinheit

- von beliebigen Vldeoquellen, wie Kamera,
Bildplatte, Fernseher, Blldschlrmtext
Scanner
Einbindung in Multltasklng

Graphlk/Textmodus
- Graphik 320 x 256, 320 x 512, 640 x 256,
640 x 512

- Text wahlweise 60 oder 80 Zeichen breit,
zu 32 Zeilen in Farbe, verschiedene
Schriftzeichen unterschiedlicher Grdge
und Art, Bildschirmfarben von Benutzer
definierbar

Video-Display

- 625 Zeilen vertikal, Frequenz 50 Hz,
Videospeicher 512 KB

Amiga-DOS, Multitasking

Farbmonitor, in Grundversion nicht ent-

halten, AnschluB an Farbfernseher Uber

externen zusdtzlichen PAL-Coder

integrierte Tastatur mit 96 Tasten, sepa-

rater Rechenblock, Funktionstasten,

Maus mit 2 Bedlenungsknopfen
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Jumpers and Test Points

APl
JPe
JP3

TP1

Systemn Resel wus,
Memory Expansion Address
ss

Internal Memory RAddre

BY Hz Real-Time Clock Test

Keuyboard Re
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— O D
—
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Sel
ele

S

Point

SIGNAL DESCRIPTION

28MHZ 28.63636 MHz Master Clock

TMHZ 7 MHz Processor Clock

AT23:17 Processor Address (68000)

ACK Data Acknowledge (Parallel)

AS Address Strobe (68000)

AUDIN Audic Input (RS232 jack)

AUDOUT Audio Output (RSZ232 jack)

BEER Bus Error (68000)

BG Bus Grant (68000)

BGACK Bus Grant Acknowledge (6B8000)
BLISS Blitter Slowdown (chips)

BLIT Chip Memory Access (chips)

BR Bus Request (68000)

BUSY Device Busy (parallel)
CASL/CASU CAS lower /upper byte (DRAHM)

CCK Color Clock aka Cl (chips])

CCKQ Color Clock Quadrature aka C3 {chips)
CDAC 7 MBz Quatrature Clock

CHNG Media Change (floppy)
CLKRD/CLKWR Real-time Clock Read/Write
COMP Composite Monochrome Video (video)
CSYNC Composite Sync (video)

CTS Clear to Send (rs232)

D[15:0] Processor Data (68000)

DIR Direction (floppy) N

DKRD Diskette Read Data (floppy)
DKWDB Diskette Write Data (floppy)
DKWEB Diskette Write Enable (floppy)
DMAL Chip DMA Request {chips)

DRA[8: 01 DRAM Address (DRAM, chips)
DRD{I5:07 DRAM Data (DRAM, chips)

DSR Data Set Ready (rs232)

DTACK Data Transfer Acknowledge (68000)
DTR Data Terminal Ready (rsl237])

E Peripheral E Clock (68000)
EXRAM Expansion Memory Present
FC[0:0] Function Control (68000)
FIREQ/FIRE] Fire Button (joysticks)

HLT BProcessor Halt (68000)

HEYNC Horizontal sync (video)

INDEX Diskette index Hole (floppy)
INT[2,3,6] Tnterrput Requests (chips)
JORESET 1/0 Reset

TPLZ2:0] Processor Interrupt Requests (68000)
KBCLOCK Keyboard Clock (keyboard)
KBDATA Keyboard Data (keyboard)
KBRESET Keyboard Reset (keyboard])
LDS/UDS Upper/Lower Data Strobe (68000)
LED Power On LED

SIGNAL | DESCRIPTION
LEFPT/RIGHT Audio Channels
MTR Motor On (floppy)
MTRO Motor On Drive 0 (floppy)
MOV/MOH Mouse Quadrature Signals (JOySticks]
MI1V/MIH Mouse Quadrature Signals (J0ysticks)
OvVL Overlay ROM over RAM
OVR Override System Decodeing
| PIXELSW Pixe]l Switch {video)
POTOX/POTOY Pot Lines (joysticks)
POTIX/POTIY Pot Lines (joysticks)
POUT Paper Out (parallel)
PPD[7:0] Parallel Port Data (parallel]
| RAMEN RAM Enable {chips)
| REGEN Chip Register Enable (chips)
| RASU/RAS] RAS Internal/Expansion Lines (DRAHN)
|_RDY Drive R2ady (floppy)
| RESET General Reset
| _RGATB 1] Register Address Bus (chips)
| RI Ring Indicate (rs232)
| _ROMEN ROM Enable
| _RTS Request to Send (rs232)
| _RST Processor Reset (68000)
| _RXD Receive Data (RS5232)
| _RW Processor Read/Write (68000)
|_SEL Select {parallel)
|_SEL]3:07 Drive Select (floppy)
| _SIDE Side Select (floppy)
|_STEP Head Step Command (floppy)
|_TRKO Track 0 Sense (floppy])
_TXD Transmit Data (RSZ32)
_VHA vValid Memory Address (68000)
VPA Valid Peripheral Address (68000)
VSYNC Verticl Sync (video)
WE Write Enable (DRAM)
| WPROT Write Protect Sense (floppy)
_XCLK External 28 MHz Clock (genlock)
_XCLKEN External Clock Enable (genlock)
_XRDY External Data Ready
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Jumpers ond Test Points
JPl - System Resel vs. Keyboerd Resetl

JP2 - Memory Expension Address Select
JP3 - Internel Memory Hddress Select

TP1 - 6Y Hz Reel-Time Clock Test Point

SIGNAL

DESCRIPTION

2BMHZ

28,63636 MHz Master ClLoOGCK

TMHZ

7 MHz Processor Clock

Al23:1]

Processor Address {68000)

ACK

Data Acknowledge (Parallel)

AS

Address Strobe (658000)

AUDIN

Audio Tnput (RS232 jack)

AUDOUT

Audlio Output {R5232 jack)

BEER

‘Bus Error (68000} —

BG

Bus Grant (680007}

BGACK

Bus Grant Acknowledge [68000)

BLISS

Blitter Slowdown (chips])

BLIT

Chip Memory Access {chips)

BR

Bus Request {6B000Y

BUSY

Device Busy (parallel)

CASL/CASU

CAS lower/upper byte (DRAM)

CCK .

Color Clock aka C1 (chips])

CCKQ

Color Clock Quadrature aka €3 (chips)

CDAC

7 MHz Quatrature Clock

CHNG

Media Change {floppy]

CLKRD/CLKWR

Real-time Clock Read/Write

conmMp

Composite Monochrome Video (video)

CSYNC

Composite Sync {video)

CTS

Clear to Send (rs232)

D{I5:0]

Processor Data (68000)

DIR

Direction (floppy])

DKRD

Diskette Read Data (floppy)

DKWDB

Diskette Write Data (floppy]

DKWESB

Diskette Write Enable (floppy) \

DMAL

Chip DMA Request (chips])

DRATB: 0]

DRAM Address (DRAM, chips)

DRD[15:07]

DRAM Data (DRAM, chips])

DSR

Data Set Ready {rsZ3lZ)

DTACK

Data Transfer Acknowledge (680007

DTR

Data Terminal Ready (rs232)

E

Peripheral E Clock (68000)

EXRAM

Expansion Memory Present

FC{0:07

Function Control (68000)

FIRED/FIREL

Fire Button (joysticks)

SIGNAL | DESCRIPTION _

LEFT/RIGHT Audio Channels

MTR Motor On (floppy)

MTRO Motor On Drive 0 (floppy]

MOV/HM0H Mouse Quadrature Signals [joysticks).
MIv/HMIH Mouse Quadrature 5ignals (JoySticks)
ovL Overlay ROM over RAM

OVR _Override System Decodeing

PIXELSW Pixel Switch {video)

POTOX/POTOY Pot Lines (joysticks]

POTIX/POTIY Pot Lines {joysticks)

POUT Paper Out (parallel)

PPD[7:0] Parallel Port Data (parallel)

RAMEN RAM Enable (chips] )

REGEN Chip Register Enable (chips)
RAS0/RAST RAS Internal/Expansion Lines {DRAM)
RDY Drive Ready (floppy]J

RESET General Reset

RGATB:17 Register Address Bus (chips)

RI Ring Indicate (rs2372)

ROMEN ROM Enable

RTS Request to Send (rs?i32)

RST Processor Reset (68000)

RXD Receive Data {RS2Z3Z)

RW Processor Read/Write {6B000)

SEL Select (parallel)

SEL[3:07] Drive Select (floppy)

SIDE Side Select (floppy)

STEP Head Step Command (floppy)

TRKO Track 0 .Sense {floppy)

TXD Transmit Data (R5237)

VHA Valid Memory Address (68000)

VPA valid Peripheral Address (680007
VSYNC Verticl Sync (video)

WE Write Enable (DRAM] -

WEROT Write Protect Sense (floppy) -
XCLE External 28 MHz Clock (genlock) —
XCLEEN External Clock Enable {genlock) —
XRDY External Data Ready

HLT

Processor Halt (680007)

HSYNC

Horizontal Sync (video)

INDEX

Diskette Index Hole (floppy)

INT[Z,3,6]

Interrput Requests {chips)

IORESET

1/0 Reset

TPLI2:0]

Processor Interrupt Requests (68000)

KBCLOCK

Keyboard Clock {keyboard)

KBDATA

Keyboatrd Data (keyboard])

KBRESET

Keyboard Reset (keyboard)

LDS/UDS

Upper/Lower Data Strobe [68000)

LED

Powet On LED
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DRIVE PHYSICAL SPECIFICATIONS

GENERAL
" Ihe section contains the mechanical dimensions and meunting recommendations for the JU-3X3.
MOURNTING
NOTE

DO NOT MOUNT HORIZONTALLY WITH PCB UP
DO NOT MOUNT VERTICALLY WITH FRONT BEZEL UP/DOWN

The drive is capable of being mounted in either of the following positions

Front Leading - mounted vertically with door opening left or right,
- mounted herizontally with PCB down,

HORIZONTAL . VERTICAL

RECOMMENDED MOUNTING POSITIONS
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PHYSICAL INTERFACE

INTRODUCTION

The electrical interface between the JU-3X3 and the host system is via two connectors. The first
connector, 11, provides the signai interface and the second connector, J2, provides the d¢ power,

This section describes the physical connectors used on the drive and the recommended connectors to be
used with them,

SHORTING BAR P2
LSI: CONTROL LOGIC

POWER CONNECTOR J2

P2 CONNECTOR
AMP P/N170204,P/N171822~4

T " P1 CONNECTOR

| HIF 3B-34D-2.54R

INTERFACE CONNECTORS LOCATIONS

SIGNAL  POWERSUPPLY | J2 CONNECTOR PIN
33 CONNECTOR 4 CONNECTOR
)\ \‘ X _ 1 +5VDC
[ R X K| i
O v T ps)  Se——— 2 + 5 RETURN
Ot oo e et —o | PRee " 3 +12 RETURN
7 / / T l\ \ 4 +12VDC
34 5
12 3 4

J1/J2 CONNECTOR



/ I7F Connectos

n

/ " / Fower Connecior

W7 TR S Gl ke T L e e
: ; A
pa om0 vk
3 1
82 §---»-0 o-—-v: Customer doesn't Use
: : this ping
BY ey G
H 1
3 1 ¥
2 e TR —
01 e g b T, S
D2 e 6 5 e
! MD2
Mo 8 7o User's Option
I D3
03 fomr 10 L.
QoW o 12 11 o
I
us . pe 0 14 13 Cramd
. I (13
w36 15 Deomens
pe | .
DR et 1B 17 Qo]

SHORTING BAR P2 PIN ASSIGNMENT



-MECHANICAL DIMENSIONS

- 101.6 % 1

! Stepping Motor

%

A
M3
' Both sidesX4
Base X4
150215 (ﬁ)’ ‘
60 0.5
4+0.4 <§) Iy
2149
£z 3 A
)

i
;
i
i
|
i
1
i
i
!
!
1
H
i
g
[}
i
;
i
i
|
i
i
i
i
1
i
i
i
i
)
i
!
{
i

i04

T
. !
[ iX Eject
. position
: 121 6521
+0 17405
- -0.5

] b

Normal

£

MECHANICAL DIMENSIONS
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position
Pushbutton
LED
| | .
B ) | 1 g LTI | Wy H- *
i \ b 3211 5,
: i 219
= ! T ’i'l ¥4
| 3
3621 4‘ . - 7.5
32+05 36.5%0.5 ” :
D 94210 . 10 e 1: B
- : connector
(Mounting hole pitch) Power Connector

Back View



MICROCARTRIDGE HANDLING

To protect the cartridge, the same care and handling procedures specified for computer magnetic tape

apply. These precautionary procedures are as follows:

a. Cartridges not intended for immediate use should be stored in the box.
b. Keep cartridges away from magnetic fields and from ferromagnetic materials which might

become magnetized. Strong magnetic fields can distort recorded data on disk.
¢. “Place ID labels in correct location, never use in reverse.
d. Do not use erasers,
f.  Heat and contamination from carelessly dropped ash could damage disk.
e. Do not expose cartridge to heat or sunlight.

e et i o HEAD WINDOW AUTO SHUTTER 0.12IN I
AUTO SHUTTER OPENING WINDOW 33 fn'm —] }_v
METAL
CLAMPING
HUB
INNER TRACK 3 b
TRACK 79 s o

EDGE OF MEDIA

WRITE PROTECT

T

-
L

3.541IN
90.0 mm o

MICROCARTRIDGE NOMENCLATURE
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CWRITE PROTECT FEATURE

The microcartridge comes with a mechanical write protect tab. To write protect the cartridge, turn the
mechanical tab as shown in figure 8-3 to uncover the write protect hole.

WRITE ENABLED SLIDE MECHANICAL TAS
HOLE CLOSED AS SHOWN TO OPEN HOLE
WRITE PROTECTED

BOYTOM ViEwW

WRITE PROTECT OPERATION

o
¥
~




ELECTRICAL INTERFACE

INTRODUCTION

The interface of the JU-3X3 can be divided into two categories.

a. Si'gfiai'i,ines
b, Power Lines

The following paragraphs provide the electrical definition for each line. See figure 2-1 for all interface
connections, '

SIGNAL INTERFACE

The signal interface consists of two categories:
a. Control Lines
b, Data Transfer lines

All fines in the signal interface are digital in nature and provide signals to the drive {input} or to the host
{output) via imerface connector P1/114.

Input Lines

The input signals are of three types: those intended to be multiplexed in a multipfé. drive system, those
which will perform the multiplexing, and those signals which are not muitiplexed and affect all the
drives in a daisy chain system,
The input signals 1o be multiplexed are:

a. DIRECTION SELECY

b. STEP

¢. WRITE DATA

d. WRITE GATE _

g, SIDE SELECT {JU-363 only)
The input signals which are intended 1o do the multiplexing are:

a. DRIVESELECT O

b, DRIVESELECT ¢

¢ DRIVE SELECT 2

d. DRIVE SELECT 3
The signais which are not multiplexed are IN USE and MOTOR ON.

The input lines have the foliowing electrical specifications. See figure 2-2 for the recommended circuit,

True = Logical zero = Vin +0.0to + 0.8V @lin = 6 mA (max.}

[H

False = Logical one = Vin + 2.4 10 +5.25V @ lin = 250 pA {open}

Input impendance = 1k chms



HOST SYSTEM ! JU-3X3

P DISK CHANGE (Disk 1N} 5
" DISK CHANGE RESET ] §
N USE
3 4 3
DRIVE SELECT = 3 {MOTORON 3 - &
INDEX o
g
DRIVE SELECT =0 0
9
DRIVE SELECT = 1 ol 12
11
DRIVE SELECT = 2 (IMOTOR ON 23, "
13
MOTOR ON ol 1s
18
DIRECTION SELECT w18
17
FLAT RIBAON STER >l 20
on 19
TWISTED PAIR WRITE DATA 53
21
WRITE GATE o) 24
b 23
» TREZK 00 26
5
- WRITE PROTECT P
27
~ READ DATA 10
29
SIDE SELECT {363) ol 32
’ 3
) READY 14
13
12
+ SVDC ol 1
2
TWISTED PAIR 4 12VDC 4
3
AC LOGIC LOGIC
GND GND GND
INTERFACE CONNECTIONS
+ 5V
7438 e{;uivaien? MAX 3 FEET
at Host side \ . .
{1 METER} i
RIABON OR 1%Q 7;’;5(:‘,2;3:'“’*“‘
TWISTED PAIR . anos

<]

2
Y

<
V

__ L | {

INTERFACE SIGNAL DRIVER/RECEIVER
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,__./ )
POWER ON ' '
MOTORON m"’“""‘] .
Q Y
5
120605
DRIVE SELECT
CALIBTREEO b o =t
READY AND ] 500ms MIN
WRITE
PROTECY ! 3 3
OUTPUT — l“(” s MAX ¢ k
VALIDINDEX
DIRECTION % $00rms MIN “ !
SELECT i I i 1
) tus
v»i B | 21 ms MiN {
T s MIN * By
U Ul T
T -1ms oo o mir oo SR 1 Y MiN
¥ i o] 3ms Blps
I fms
WRITE GATE .
! \}.,.“I L..Q}mj
a
18 ms MIN | [
B Ty ‘
Bus MAY, ~@- }4-‘ 8ns MAX ..;;.i 4_&_] 1200ps MIN
SIDE SELECT i
{JU-363 ONLY) l I,.._,....__...__..._.,g
Ny
AT
18 ms MIN P N ) B h
VALID B W & » 1200ps M!F:i
READ DATA : o O \
1003 [ l I
' MIN .
< 1us MIN -
e S00ms WHN -

GENERAL CONTROL AND DATA TIMING REQUIREMENT

{Suppliment} DRIVE SELECT | '
T, > e e

IN USE LED P ON | OFF
INUSE  *3 I

|
IN USE LED n e

*y OFF i ON [T o

THIPINTY & 12 {Pin Post PZ on PCB) shorted, TuT3 5 0.5ms
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input Line Termination

The JU-3X3 has been provided with the capability of terminating the sevén input fines {ei .ht i j
at jU-363) listed below,., ? g (eight input lines

a. MOTOR ON

b, DIRECTION SELECT

€. STEP

4. WRITE DATA

e. WRITE GATE
f, INUSE
g. SiDE SELEC? {for JU-363 only)
h, D_ISK CHANGE RESET

These lines are terminated tﬁrbugh 1k ohm resistor arrays installed on all PEB.

in a single drive system, this resistor array provides 1 k ohm input impedance for input lines. In a
multiple drive system, the input impedance is varied in value from 250 ohms to 500 ohms depending on
the number of used drives,

Prive Select § -4

Four separate input lines (DRIVE SELECT 0 through DRIVE SELECT 3) are provided so that up to four
drives in a multiplexed system may have separate input gins. Only the drive with a unique DRIVE SELECT
iine active will allow the drive to respond to multiplexed input lines and enable the outpuls to drive
thelr respective signal lines. A logical zero on the interface selects a unigue drive select line for the
drive, .

Motor ON

This input, when activated to a logical zero level, will turn on the drive motor allowing reading
writing on the drive. A 0.5-second delay after activating this line must bé allowed before reading
wiiting, :

Birection Select

This interface line defines the direction of motion the read/write head(s) wiil take when the STEP line is
puised, An open circuit, or logical one, defines the direction as "out”™, If a pulse is applied to the STEP
line, the read/write head(s} will move away from the center of the disk. Conversely, i this input is
shorted 1o ground or a logical zero level, the direction of motion is defined as "in®, If a pulse is applied
1o the STEP line, the readjwrite head(s) will move towards the center of the disk.

Side Select {#U-363 only)

This interface line defines which side of a two-sided diskette is used for reading or writing. An open
¢ircuit, or logical one, selects the readfwrite head{s} on the side 0 surface of the diskette, A short to
ground, or a logical zero, selects the readfwrite head on the diskette's side 1 surface. When switching
from one head to the other a 100 us delay is required before any read or write operation can be
initiated, =

Step

This interface line is a contro! signal which causes the read/write head{s) to move in the direction of
motion defined by the DIRECTION SELECT line, This signal must be a logical zero-going pulse with a
minimum pulse width of 1 ps, Each subseguent pulse must be delayed by 3 ms {JU-323, 363}, 6 ms (JU-.
313) minimum from the preceeding pulse for normal mode,

511



The access motion is initiated on each logical zero to logical one transition, or at the trailing edge of the
signal pulse. Any change in the DIRECTION SELECT line must be made at 'least 1 ps before, and must be
maintained 1 ps after the trailing edge of the step pulse. See Figure 1-3 for these timers.

© Write Gate

The active state of this signal,or logical zero, enables write data to be written on the diskette. The
inactive state; or logical one, enables the read data logic and stepper logic. See figure 1-8 for timing.

Write Data

This interface line provides the data to be written on the diskette. Each transition from a logical one
level to a logical zero level will cause the current through the read/write head to be reversed, thereby
writing a data bit. This line is enabled by WRITE GATE being active. WRITE DATA must be inactive
during a read operation. See Figure 1-9 for timings.

In Use

Normally, the activity LED on the selected drive will turn on when the corresponding DRIVE SELECT
signal is active. The IN USE input instead of the DRIVE SELECT signal can activate the LED too.

Output Lines

The output control lines have the following electrical specifications. See figure 2-2 for the
recommended circuit,

]

True = Logical zero = Vout +0.0 1o + 0.4V @ Jout = 6 mA (max)

False = Logical one = Vout +2.4 to +5.25V (open collector) @ lout = 250 pA (max)
Track 00
The active or logical zero state of this interface signal indicates when the read/write head of the drive is
positioned at track zero (the outermost track) and the stepper is locked on track. This signal is at a
logical one level, or inactive state, when the read/write head is not at track 00. When the reads/write
head is at track 00 and an additional step out pulse is issued to the drive, LS! logic will keep the
read/write head positioned at track 00.

Index

This interface signal is provided by the drive each motor revolution, Normally, this signal is at a logical
one level and makes the transition to the logical zero level each time a refiector is sensed.

With soft sectored media, there is one pulse on this interface signal per revolution of the diskette (200
ms). This pulse indicates the physical beginning of atrack. See figure 3-4 for timing.

When using the INDEX signal, look for an edge or transition rather than a level for determining the

status.
3 ] . . b}
A AY
L_..l 1to8ms
st mess 200 £ 2ms i J
FIGURE 2-4' INDEX TIMING

Read Data
. This interface line provides the “raw data” (clock and data together) as detected by the drive

electronics. Normally, this signal is a logical one level and becomes a logical zero level for the active
state. See Figure 1-6, 1-7 for the timing.
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Write Protect

*

This interface signal is provided by the drive to indicate to the user that a write protected cartridge is
installed. The signal is logical zero level when 1t is protected. The drive will inhibit writing with a
protecied diskette installed and, additionally, notifies the interface.

Ready

" This interface Tine provides information on the status of the drive that aliow the controller to opérate,
alt the functions of the drive under the following conditions,

a. A cartridge is inserted in the drive,
b, The motoris on and up to speed,

¢. DC poweris supplied to the drive,

READY

frrive Is not ready

A MR AT AR T ITE MR S WD T A BT W T AT T S TR R R I D D WD D e G G B

L e T& 200 ps

Disk Change {and Disk Change Reset)

This interface signal is provided by the drive to indicate the condition that disk cartridge is ejected while
the drive is deselected, and output when DRIVE SELECT line is activated,

This Disk Change line can be reset with Disk Change Reset, adding to this, if the shorting pin 16 and 18
are shorted STEP signal can reset this signal.

1} Shorting bar DR (Pin 17, 18} 15 shorted.

DRIVE SELECT [—

Removed
CARTRIDGE

DISK CHANGE

T Reset
DISK CHANGE
RESET

2} Shorting bar {?i'n 16,18} is shorted.

DISK CHANGE

T Reset

STEP
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Disk In (Option)

This signal is output for stating the condition of cartridge inserted. When the shorting pin 13 and 15
rather than 13 and 14, are shorted with shorting plug.

5

CARTRIOGE .

DISKIN

\ Inserted /

DRIVE SELECT

Normally, the drive is shipped at shorting pin 13 and 15 being shorted.

POWER INTERFACE

The JU-3X3 required only dc power for operation. DC power to the drive is provided via J2 located on
the component side of the PCB. The two dc voltages, their specifications and their J2 pin designations

and outlined in table 2-1.

The specrfncatlons outlined on current requnrements are for one drive, For

multiple drive systems, the current requirements are a multiple of the maximum current t»mes the
number of drives in the system. Figure 2-5 illustrates the JU-3X3 dc power profile. ’

FRAME GROUND AND SIGNAL GROUND

The aluminum base plate of the drive is at the same electrical level as signal ground. Only the mounting
bracket is contracted to the frame ground. This provides protection against radiation noise from outer

systems.

TABLE 2-1. DC POWER REQUIREMENTS
J2 PIN DCVOLTAGE TOLERANCE CURRENT MAX RIPPLE {(p to p)
0.25 AMAX
i +5VDC £0.25VDC 0.22 ATYP 50 mV MAX ALLOWABLE
2 + 5 RETURN
3 + 12 RETURN
" 0.21 AMAX
4 +12VDC +1.2VDC 0.12 ATYP 100 mV MAX ALLOWABLE
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TYPICAL
CURRENTY
RECHMRE-

MENTS
{AMPS )

1.5

5.0

4.6

0.4 >

8.2

0.1

.05

127V0oLTS

EVOLTS wemmmm e PRSI

POWER
ON

MOTOR I SETTLED I SEEKING l

STARY ON TRACK 3t 3ms
SPINDLE
RUNNING

FIGURE 2-% DCPOWERPROFILE
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Radial Alignment

Normally, this adjustment is not necessary.

If the stepping motor mounting screws have loosened, or |f parts have been damaged, or if a compatibility error has

occurred, check and re-adjust as follows:

Steps 1 through 4 apply to both the CE and DAD types, except that alignment diskettes are different between them.

1. Insert an alignment diskette,

Caution: Be sure to leave the alignment diskette indoors for 20 minutes before starting radial alignment,

2. Step to track 40,

3. Synchronize oscilloscope on IX(— INDEX]), and set time base to 20 ms/division, One revolution will be displayed.

4. Connect one probe to T1 and the other to T2, Ground the probes to GND and AG. Set inputs to AC, Add, and
invert one channel, Set vertical deflection to 0.1 V/division (VARIABLE PULL) for the CE type, or to 2 mV/
division for the DAD type,.

Cat’s Eye Type

Check amplitude waveforms for Side O and Side 1. Waveforms such as shown in Fig. 4.2 can be seen.

The amplitude ratio of the two waveforms should be 60% or more. Hf it is not, adjust as follows:

Loosen the two stepping motor mounting screws,

Turn the stepping motor along the base by hand until the lobes of the two waveforms have approximately the same

amplitude, and retighten the mounting screws. (See Fig. 4.2.)

9. Seek from track O to 40 and from track 79 to 40, and check that radial alignment is correct,

&= ~Oo;
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[
N
/

™.
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|

e

BB REAEERE
e
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¥
i

e

N
e
N

(R ENE S

T Ep Tt

i1

Fig. 4.2 Radial Alignment Waveforms (Cat’s Eye)}
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SIGNAL TYPES AND PIN CONFIGURATION

The following shows the signal connector pin

configurdtion on the FPDL035:

XM No. 2 2Ty Na.
PYWa part / /
csurface i
o =
i %
£ £
3 "RT o p
{ \ e
' }
PIN No. 1 \\PIN Ro.
Signal name /0 Pin Pin Signal name
nunber | number
DISX CHANGE Cutput signal 4 i GNB
{IN USE) iaput signal 4 3 GND
DRIVE SELECT 3 © Input gignal 6 5 GND
ITHDEX . Cutput signal 8 7 GHB
DRIVE SELECT @ Input signal DAL 9 GND
DRIVE SELECT 1 tnput signal Sz 11 GND
DRIVE SBELECT 2 Input signal .14 13 GND
MOTOR ON Input signal 16 15 GND
DIRECTION SELECT Input signal i8 17 GND
STEP Input signal 20 18 GND
WRITE DATA Input signal - 22 21 GND
WRITE GATE Inpubk signal 24 23 GHND
TRACK 00 cutput signal 16 5 GND
WRITE PROTECT Output signal 28 27 GND
READ DATA Output signal 30 29 i
SIDE SELECT Input signal 33 33 GND
READY Qutput signal 34 33 GND
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2.1 ASSEMBLY OVERVIEW

ACTUAL SIZE

bl

2. 3.5 EXTERNAL DRIVE
DISASSEMBLY

A B
POS. OESCRIPTION PANT NO.
1 TOP CASE 327011.01
? NrEToM SIELD 327116-04
3 DRIVE MTG BRACKET-NEC 327143-01
DRIVE MIG BAACKET-PANA 327144-01
4 5 ORIVE ASSY-NEC 24101
35" DRIVE ASSY-PAHA J27142-01
5 DISK EJECT BUITON-NEC 327006-01
DISK EJCCT BUTTON-PANA 328117-01
6 INTCRFACE PCB ASSY 327204.01
7 INTCAFACE CABLE ASSY 32716401
8 CABLE CLAMP I\S.SY 327200-01
9 Afl DOTTON SHIELD - 327117-01
10 BOTTON CASE 327010-01
1" LED ASSY-NEC 327175-0¢
LED ASST-PANA 27150
12 RUBHER FOOT 327053-01
13 FRONT BEZEL R7012-01
B} HAMEPLATE ALNIGA LOGO 2711301

PARTS NOT ILLUSTRATED:
AIBBON CABLE ASSY-DATA 327206-01
CABLE ASSY-POWER 32729101
USERS INSTRUCTION SHEEY 327202-01

Assembly Overview

THE MAJOR ASSEMBLIES IDENTIFIED
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PHYSICAL, Cont'd.

Connectors?

AC =

DC -

Cable:

Power Switch:

ELECTRICAL
AC Input:

AC Input Frequency:
DC Output Voltages:

Output Current:

Maximum Continuous
Qutput Power:

+5VDC -
+12VDC -
-12VDC -

Line, Load and Cross Regulation:

+5VDC -

Shall meet the specifications in Commodore

drawing 903508 - Power Cord International.

7 pin DIN circular male plug with key.
Connector shield shall be clamped and
soldered to the cable shield.

Refer to Figure 2 for detailed connector
speclfications and wire 1list.

ive (5) conductor with copper braid (90%

' coverage). Refer tp Figure 2,

An externally accessable switch (SPST) shall
be in series with the AC input.

105 - 132 VAC (01) 198 -~ 242 VAC (02)
216 - 264 VAC (03,04)

57 - 63 Hz (01) 47 - 53 Hz (02, 03, 04)

+5.0VDC £ 0.05 vVDC
+12.0VDC * 0.6VDC
~12.0VDC £ 0.6VDC

+5.0VDC = 4,5A maximum
+12.0VDC = 1.0A maximum
~12.0VDC = 0.1A maximum

A

Any combination within the following
range is allowed such that the total
power does not exceed 35 watts.

307 to 100% rated load
157 to 1007 rated load
157 to 1007 rated load

Measured at output connector with 307
to 1007 rated load.

* 5%
+12VDC - + 107
~12VDC - + 107
Refer to Table 2 for measurement procedure.
(TITLE
COMMODORE Power Supply, External -~
i ’ Consumer Amiga
f9gd [ORAWNG WOy ALY
312503 SCALE SHERT
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ELECTRICAL, Cont'd.
Ripple and Noise:
+5VDC -

+12VDC -

-12VBE -

Overvoltage Protectibn:
+5VDC - N

t

Overcurrent Protectlon:

Input Surge Protection:
{(Varistor)

Efficiency:
Hold~up Time:

Transient Response:
Line Filter:

Input Current Protectlon!

No Load Input Current:

Dielectric Withstanding Voltage:

ENVIRONMENTAL

Operating Temperature:
Operating Humidicy: -
Operating Altltude:
Storage Temperature:
Storage Humidity:

Storage Altitude:

Refer to Table 2 for measurement procedure,

100 uV peak to peak

200 mV pedk to peak
290 mV peak to peak
Refer to Table 2 for over shoot.
+6.0VDC misnimum. +7.0VDC maximum,

The unit shall tolerate a short circuit

{ = 0.1 ohm} condition on Any or all oui=’
puts for an indefinite duration without
exceeding the case temperature requirements
of regulatory agencies or $0°C whichever

is lower. .

3KV, 25 ampere for 3me minimum.

507 minimum at nomial input, maximum loads.
16.67m8 minimum at minimum AC input, l0O0Z load.

200 ¢ s maximum for +3VDC output to
stabllize after 357 change on 307 load.

AC Input shall have an internal EMI
line filter.

Tura=-on inrush current not to exceed 20 ampere

0.1 ampere maximum @ 117 VAC
0.05 ampere maximum @ 220 or 240 VAC

1,000 VAC for one {1) minute.

0% to +30°C

5 to 95% RH non—condensing
Q0 £o 3,000 meters

~20° o +50°C

5% to 957 RH non-condensing
9 to 15,000 meters

Shock: 30g's 21 m seconds } sine, two shocks
in each of six (6) directions.
RELIABILITY _ .
MTBE: 50,000 hours - minimum @ 35°C, nominal
input, 75% load all outputs.
(TITLE
COMMODOQRE Power Supply, External -
Consumer Amiga
ORAWING Ko _ REY
312503 SCALE sHERY

6-2



TABLE 2 -~ NOTES

A. Line Regulation - 1s defilned as the maximum allowable deviacion of an output
volrage above or below its specified nominal ,value when the AC input is taken
above or below its nominal value to the rated maximum oy minimum level.

B, Load Regulation -~ 1s defined as the maximum allowable deviation of an output
voltage above oy below its specified nominal value when the load is taken
above or below its nominal value to the rated maximum or minimum level,

€. Cross Regulatlon ~ is defined as the effect seen in any auxiliary output when
-2 cvhange is.made in. the.maln +5 VDC cutput. The auxiliary cutput -being . ..
measured is loaded to 207 of its maximum capacity and the main output is
loaded to 607 of 1its maximum with a change of z 307%. {The effect of one
auxiliary output on ancther 1s measured in the same way; thatr is, the
measured output is 207 loaded and the effecting output is loaded 607 2 303.

D. Ripple and Noise ~ is measured at waximum rated load and is the peak to peak
combinatlon of ripple and noise. The measurement is made at the output
connection,

FIGURE 2 ~ TPOWER SUPPLY CONNECTOR
Wire List
INTYLATION . .
ST PIn SICNAL COLOR GAUGE
BRALD BAN aLx 1 +5VDC RED - 18
Mm - aa—son,
2 SHIELDED
{,--.-—«m..-.........., [ MME GNE}
NS B = raves +12VDC BRN 22
T 4 SIGNAL BLK 18
CRIMP [ GHD
/ o CONNECTOR SHIELD. 5 -12unc wer 20
Lo SOLOER 1IN BRRID 140" ' o
INITALL (CABLE
CRIMP JRAS & SOLOER 1o M8°
JOCHER LINE 8F 8AALD,
f . COTITLE
COMMQDORE Power Supply, External -
: Consumer Amiga
I BILE (DRAWING NOw REY ;
" 312503 SCALE |SHERY
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Elektrische Bauelemente A 500

R1 g 47

R2 180 1/2 Watt
R3 180 1/2 MWatt
R4 - 4k7 1%

R5 1k5 1%

R6 12k 1%

R7 47

R8 a7

R9 ak7 1%

R10 1k5 1%

R11 47

R12 ‘ 16 mm aktive Ldnge Manganindraht 0.5 Q
R13 11 mm aktive Ldnge Manganindraht 0.5
C1 Z2n5 250V Y
c2 - 2n5 250V Y
C3 0.1 u 250V X
c4 , 4700 u/25V

C5 2n2 10%

C6 0.1 u

Cc7 2n2 10%

C8 15n 10%

C9 0.1 u

10 4700 u/6V

c1 22u/16v

€12 220u/25V

€13 22u/ 16V

C14 220u/25V

C15 22u/16V

D1 IN5401

02 . IN5401

D3 IN4AQO1

D4 1N4148

D5 1N4148

D6 SB530 0. dhnlich
D7 1N4001

D8 ZPD5V6



T1
Th

V1
V3

Dr
F1

D45H2
TL106 o. dhnlich

SG3524 B, UC3524A
/812
7912

40uH/5A

T315mA 5x20 (fiir 220V-Version BV 870219.03)
T600mA  5x20 (fir 117V-Version BV 870219.01)

6-6



T

m . Ty @\. v\ iy
3 - V,
; S Y V- oWl Nl o8l Al ol xi AL < &
®
+ 14 } L ¥ ol 1l ol orl H o9l 4 a S dent 7
. + - H pr—
- i % nl 4f O 1N Z i i 3l om0 _—
I B
Caten 1sa = 5\ / g o 6 8 ¢ g g y g ) t .
E b ; Y i = i ¥ s ? # s § ¢ -
oL 4 3 23 i3 G4 g ¥4 £ T4 1 3 53

(P) QYVOIATI NVAYID

7-1




