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AMIGA ;
HARDWARE-KONZEPT

E
Das 68000-System des Amiga :
* Der 0SA Amiga 2000 .
* Die Slots des OSA Amiga 2000 :
* Die Briicke | | 3

Die typische Arbeitsweise des AMIGA:

- Agnus, Paula'l_nid Denise

Modularer Aufbau mit Steckpl&dtzen

Flir Coprozessoren ausgelegt

PC-Steckplidtze flir besondere MS-DOS Programme
Automatische Kartenverwaltung durch Amiga-DOS
- Der integrierte PC nach dem Industriestandard
- Der Amiga als Doppelcamputer

- Dual-Port-RAM liest IFF- und ASCII - Formate
8088 und 80286 auch als Coprozessor
Schnittstellen

Register i !
Multitasking flir eine neue Software-Generation

|
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Der OSE Amicz 2000

Nach der erfolgreichen Einfthrung des Amiga 1000 entstand der
Wunsch, die Leistungsfzhigkeit dieser Maschine mit der Flexibili-
tdt einer offenen Systemarchitektur zu kombiniersn. Das Ergebnis -
ist ein zum Amiga 1000 v8llig kompatibler Rechner, der jedoch den
jeweiligen Anforderungen entsprechend konfiquriert werden kann.

Neben der leistungsffhigen 68000 CPU, den schnellen
Graphikchips und dem CD-&hnlichen, digitalen Audioteil wurden ein
Bussystem fiir = Steckkarten sowie eine batteriegepufferte
Echtzeituhr integriert. Das Netzteil wurde verstirkt und
EinbaumSglichkeiten flir insgesamt drei Laufwerke vorgesehen.

In der Standardversion hat der OSA Amiga 2000 bereits 1,25 MB
Hauptspeicher. Das Gehiuse ist Zhnlich der PC-Serie aufgebaut und
bietet Platz fiir insgesamt.neun Steckkarten. Sieben dieser Plitze |
sind flir Speicher, Peripherie und Coprozessoren.vorgesehen, ein
SEeckplatz_ kann eine andere ﬂaupt-CPU aufnehmen, ein Steckplatz
ist flir Video-Anwendungen gedacht. An der Gerdterlickseite befinden
sich Steckverbinder zum AnschluB von Druckern, Mbdems und weiteren
Diskettenlaufwerken sowie Audio- und Videoausgénge. Schlitze in
der Rickwand sind vorgeseheﬁ fur Steckverbinder von Erweiterungs-
karten. '

Die Tastatur wurde auf insgesamt 96 Tasten (europdische
Version) erweitert und in der Breite der PC-Tastatur angepaBt.,

Die Slots des OSA Amiga 2000

Durch Steckpldtze kann der OSA Amiga 2000 entsprechend
aufgeriistet werden. So kann man bei Bedarf Speicher in Schritten
von 2 MB addieren, eine Harddisk einbauen und weitere Coprozesso-

ren installieren.




Es gibt einen besonderen Steckplatz fiir eine weitere Haupt-CPU. :

Hier k&nnte =.B, ein #8020 ingtalliert werden, Maltingere

hed Betriebssysteme wie z.B; Unix bendtigen eine MMU (Memory
Management Unit); ein 68020-System benotigt einen 32-Bit Speicher-

bus. So kdnnte man hier eine Karte installieren, die einen 68020

mit Cache-Speicher, MMU und 1 MB Hauptspeicher enth3lt. RAM-

Erweiterungen fiir dieses 32 Bit-System lassen sich in den normalen

Bausteckpldtzen installieren; die zusdtzlichen 16 Datenleitungen
konnte man als Flachbandkabel ausfithren.
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Abb. 3: Steckkarten filir 32 bit CPU 68020, kambinierbar mit dem
Arithmetik-Prozessor 68881. -




Die Bricke

Im OSA Amiga 2000 gibt es zwei Uberlappende Bussysteme, die
durch eine Briickenkarte miteinander verbunden werden. Eines dieser
Bussysteme ist die Erweiterung fiir den 68000, das andere System
ist zundchst leer. Durch die Briickenkarte kamn es in Betrieb
gencommen werden,

So gibt es z.B. eine Karte mit einem 8088-Coprozessor, der
seinerseits einen PC-kampatiblen Bus steuern kann. Der 8088
kommniziert {ber ein Dual-Port-RAM mit dem 68000 und kann
gleichzeitig lokal @ibliche PC-Erweiterungskarten betreiben. Damit
stellt diese Karte. eine Briicke zwischen zwei Welten dar: Die
Verbindung zwischen der Amiga-Welt und der PC-Welt. Der 8088 macht
den OSA Amiga 2000 zu einem echten Hybridsystem, das die Vorzige
beider (CPUs in sich vereinigt. So kann man in entsprechenden
Anwendungen zur Entlastung des 68000 I/0-Operationen mit dem 8088
abwickeln. Man kann allerdings auch MS-DOS auf dem 8088 laufenlas-
sen. Dieses Betriebssystem findet hier eine v3llig kompatible PC-
Ungebung vor.

MS5-DOS kann in. einem Fenster des OSA Amiga 2000 ablaufen und
flgt sich damit v3llig konform in das Multitasking-Betriebssystem
des 68000 ein. DaB MS-DOS Programme auf dem 8088 ablaufen, ist fiir
den Anwender nicht direkt sichtbar. Er sieht lediglich eines von
mehreren Workbench-Fenstern mit einem Programm.. Neben MS-DOS
kSnnen natlirlich auch Betriebssysteme wie CP/M 86, Concurrent CP/M
oder Concurrent DOS verwendet werden.

Das gesamte Spektrum der PC-Erweiterungskarten steht auch dem
68000 zur Verfligung. Es gibt spezielle Programme zum Datenaus-
tausch zwischen den Systemen. Festplatten kdnnen partitioniert und
SO von beiden Betriebssystemen gleichzeitig benutzt werden.

Auch Betriebssysteme wie Unix ‘kinnten den 8088 als internen _

Koprozessor nutzen oder mit seiner Hilfe MS-DOS in UNIX integrie-

Ien,
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PCamit ist der OSA Amiga 2000 nicht auf ein einziges Betriebssy-
stem festgelegt, sondern bietet auch hier die Vorzlige einer v&llig
offenen Systemarchitektur. Auch die Brlicke ist nicht auf einen
einzigen Prozessortyp festgelegt. Die lokalen Steckplitze sind
auch von den Prozessoren wie 80286 oder 80386 nutzbar. Deshalb hat

€
L

die Briicke den Namen "Janus" bekommen.

Janus hatte zwei Gesichter und konnte gleichzeitig in die
Vergangenheit und in die Zukunft blicken.

S e e B e sy
oL T

Abb, 4: Briickenkarten mit Co-Prozessoren 8088 und 80286 lassen
den Amiga OSA zum XT/AT-kcmpatiblen MS DOS-Rechner werden. Hier
die XT-kompatible Karte.
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Datentiharei~he 2vTa2 2000

OSA OPEN SYSTEM ARCHITECTURE

Prozessoren/Controller

CPU: Motcrola 68000, 16/32 bhit

Taktfrequenz: 7,14 Mhz

Co-Prozessoren: 3 Co-Prozessoren fiir DMA, Video, Graphik
und Sound

Grafik- und Bit-Blitter

Zeichentrick-Chip - Hochgeschwindgikeits-Datentransfer mit

"Agnus" Verknilipfung von Daten aus drei ver-
schiedenen Quellen flir die Bewegung
von Chjekten

- schnelles Linien-Zeichnen und Flichen-
Fillen mit 1 Mio Punkte pro Sekunde,
baut 60 Bilder pro Sekunde auf

Abb. 5: Amiga 2000 mit OSA Offener System Architektur
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W5 - 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-Kandle

Video Chip Graphik Modus: 1
"Denise': - 320 x 256 1
- 320 x 512
- 640 x 256
¢ - 640 x 512

635 Farben ;
- 32 bei 320 Spalten {
-~ 16 bei 640 Spalten aus 4096 Farbtodnen
- bis zu 4096 Farbtdne je nach Betriebs-
art gleichzeitig darstellbar

Text Modus:
-~ wahlweise 50 oder 80 Zeichen breit, zu
25 Zeilen in Farbe

Sprite-Controller/8

- faBt auf wunsch zwei Sprltes Zusammen

- Kollisionsdetektor mit Priorititenfest-
legung bei Uberschneidung

Video-Display: 625 Zeilen vertikal, Freguenz 50 Hz
; Videospelcher max. 512 kB

ég{ - Port-Chip "Paula": DMA-Steuerung
- stevert den RAM-Zugriff aller berech-
tigten Bausteine
I/0-Steuerung
- serielle Schnittstelle
parallele Schnittstelle
Control-Ports
Tastatur
Audic-Ausgabe
- 4 Tonkandle fir zwei Sterecausginge
~ programmierbare Amplitude und
Sampling-Rate
- 9 Oktaven
- komplexe Wellenform
- Amplituden- und Frequenzmodulation
Audio-Eingabe
- - Steuerung eingelesener Naturstimmen
{ ; oder von Musik-Originalen (iiber

Spezialinterface)

I
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Speicherkapazitit: 1,25 MB

Q__; Speicher
Massenspeicher:

(

L

- 1 MB RaM

- 256 KB ROM flr Kickstart 1.2

- Arbeitsspeicher intern in 2 MB-
Schritten auf 9,5 MB RAM aufzuriisten/
mit AutoConfig-Funktionen

integriert

- 1 x 3 1/2 zZoll Mikro Floppy-Disk
- 880 KB formatiert

Einschiibe flir opticnale halbhche

Laufwerke

-1 x 3 1/2 Zoll Mikro Floppy-Disk
oder Harddisk

-1 x5 1/4 Zoll Floppy-Disk oder
Harddisk (flir den Einsatz im MS-
DOS-Format)

extern

- 2 Amiga Floppy Disks
- 31/2 oder 5 1/4 Zoll

' -3 Floppy Disks/MS-DOS formatiert

in Verbindung mit Amiga-Briickenkarten

Externe Systeme
- optische Speichersysteme
- Videorecorder

. Abb. 7: Steckkarte mit Harddisk-Controller
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Eingabeelemente

Schnittstellen

Seriell:

Parallel:

Controller-Ports:

Tastatur

- prozessorgesteuert

- 96 Tasten

- separater Rechenblock
- separate Cursor-Tasten
- 10 Funktionstasten

- Tastatur abnehmbar

- Help-Funktionstasten

Maus
- zwei Badienungsknopfe
- optomechanisch

Audio-Eingabe

- Uber HiFi-Gerdte, Videorecorder,
CD-Player

- Mikrofon/Verstirker

- Musikinstrumente mit Midi-

- Interface

Video-Eingabe

- mit Genlock-Interface /
Synchronisation von Camputer mit
Videoguellen und Darstellung als
hintere Bildebene auf Monitor
- liber Videckamera -
- Bildplatte
- Fernseher
- Bildschirmtext
- Scanner ‘

-~ Bildbe- und verarbeitung liber

Video-Digitalisierung

Programmierbarer Port

"- Baudraten bis 31.250

~R§S 232 C
- Midi ilber Adapterstecker
- PC Standardbelegung

Programmierbarer Port

- fiir Ein- und Ausgabe

- normalerweise als Centronics
konfiguriert

- PC Standardbelegung

2 Ports

- Maus
Grafiktabellen
Lightpen
Steuerkniippel
Drehregler

I
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Vidao/Ardic:

Tastatur:

System-
Steckpldtze:

Video- .
Steckplatz;

8% ]

Paxbe
- Cynch Stereo/Audio
- RGB analog, digital

1 Port

Insgesamt 7

- 2 Steckpldtze mit kombinierten Amiga -
PC/AT-Positionen

Amiga CPU-Bus

- 1 Steckplatz (86 pin) fir CPU-Extension
wie MC 68020/68881

Amiga System-Bus

- 5 Steckpldtze (100 pin) mit AutoConfig-
Funktionen

Erweitertes Bus-System

- 2 Steckplitze PC/AT-kampatibel (Vollformat)

- 2 Steckplitze PC kompatibel

1 Videosteckplatz flir interne NTSC/PAL-Coder
fiir Composite-Video, internes Genlock usw.

Abb. 8: Harddisks gibt es mit Fronteinschub und flir zusitz-
liche Speicheraufgaben auch als File Card (auf Steckkarte

vorne links)
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Auscabemedien

E;? Monitor: Color Monitor
- 14 Zeoll
Sprach/Sound- Eingebauter Leutsprecher oder Uber
ausgabe: externe Tonquellen, 4 unabhingige
Soundkanidle als 2 Stereokandle  konfiguriert
Datenferniiber- Obertragung von digitalisierten In-
tragung: formaticnen aus Texten, Grafiken,
Bildern, Sprache und Musik je nach ; A

tenleitung

Netzteil: 220 Volt, 50 Hz
200 wWatt flir Basisgerdat und Erweiterungen
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Abb. 10: Amiga-Hauptplatine mit CPU 68000, 3 Co-Prozessoren
flir DMA, Video, Graphik/Sound, 7 System-Steckplitzen und
einem Video-Steckplatz.
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- 11: Hauptplatine mit Steckkarten, vorne links Video-

Steckkarten

1

CPU, Massenspeicher, Schnitt-

ur

System-Erweiterungskarte
- 13 Schnittstellen, iibersichtlich auf der Rii

: Geh3use Amiga 2000 £
stellen und

Abb, 12
Ahb
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OSA-Briickenkarten

von Commodore

XT-kompatible
Steckkarte:

Daten auf B8088-
Seite

Taktfrequenz:

Interfaces:

AT-kompatible
Steckkarte:

Daten auf 80286~
Seite

Taktfrequenz:

Interfacess

Identische Daten
8088 und 80286

Arbeitsspeicher:
Festwertspeicher:

Steckpldtze:

Tastatur:

Erweitertes Prozessor-System 8088

- ermdglicht ein 8088 Co-Prozessor-
system mit XT-Kompatibilitit

- benutzt AutoConfig-Funktionen des Amiga

- kann um Arithmetik-Coprozessor 8087
erweitert werden

4,77 Mhz

- 1 interne Floppy Disk 5 1/4"

- 1 externe Floppy Disk 5 1/4"

_ = MS-DOS formatiert -
- 360 oder 720 KB :

- Parallel-Port/Centronics, PC-kompatibel
emuliert Amiga Parallel-Port

Erweitertes Prozessor-System 80286

- ermoglicht ein 80286 Co-Prozessor-
system mit AT-Xomoatibilitidt '

- benutzt AutoConfig-Funktionen des Amiga

- kann um Arithmetik-Coprozessor 80287
erweitert werden

8 Mhz -

- 1 interne Floppy Disk 5 1/4" 1,2 MB

- 1 interne Floppy Disk 3 1/2" 720 KB

- MS-DOS formatiert
- Parallel-Port/Centronics, .PC/AT-kampatibel
emuliert Amiga Parallel-Port

512 KB RaM
16 KB BIOS ROM

3 PC bzw. AT-kompatible flir Vollformat
Harddisk-Controller

- Kommunikations-Adapter
Graphik-Adapter

XT- bzw. AT-Tastatur emuliert durch Amiga-
Tastatur

25
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Video-Display:

System-Software:

Kartentyp:

PC bzw. AT monochromer Textmodus und Color-
modus warden in separaten Amiga DOS-Fenstern
gleichzeitig emuliert

MS-DOS 3.2

Benutzt Amiga-Bus (100 pin) und PC/AT-Bus-System
in kambinierter Position

Daten auf Amiga-Seite

Inter System-
Komminikation:

Bus Interface-
Typ:
KartengrdBe:
Stramversorgung:

L4
Eingeschlessen:

- 64 KB Dual Port-RAM als Inter ProzeB-Buffer

-~ 64 KB Dual Port Scratch- emory auf Amiga-
Seite

- Interrupt-Logik

- Janus Emilations-Software

Schneller Dual Port-Speicher, schneller CPU-
Zugriff mittels DMA

Vollformat Amiga-Karte

Uber das Gerit

Janus Emlations-Scftware auf 3 1/2" Floppy

Disk

1-14
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Arbeitsprinzip der Amiga-Hardware in OSA
Offener System Architektur

Die Motorola 68000 CPU bearbeitet Programme Uberlappend, im
sogenannten "Pipelining". Das Holen des ndchsten Befehls tberlappt
sich mit der Dekodierung und Ausfithrung der zwei vorhergegangenen

Befehle.
Agnus, Paula und Denise

Fir den schnellen Grafikaufbau hat der Video-Chip namens
"Agnus", ein f£lir diesen 2Zweck extra konstruierter Bit-Blitter,
Zugriff auf einen eigenen Speicherteil, das Chip-RAM. Agnus sorgt
fiir den Hochgeschwindigkeits-Datentransfer und ist dabei in der
Lage, Daten aus drei verschiedenen Quellen fiir die Bewegung von
Objekten zu verknipfen! Agnus erkennt ZKollisionen zwischen
bewegten Objekten kontrolliert 25 DMA KanZle. Er hat also sehr
viel mit der Geschwindigkeit zu tun und er ist es auch, der das

schnelle Fillen und Zeichnen von "Denise" ermdglicht. -

Der Prozessor "Paula' regelt den Zugriff der Coprozessoren auf
den Speicher, so daB sie nicht mit der Haupt CPU kollidieren. Ihm
chliegt die DﬁA—Steuerung. Je@er Prozessor im Amiga kann dadurch
mit seiner optimalen Geschwindigkeit arbeiten, chne auf andere
Prczessoren Rﬁgkéicht nehmen zu missen. Paula bew@ltigt aber auch
die gesamte I/O-Steuerung. Dazu gehSren zunichst die Steuerung der
seriellen Schnittstelle, der parallelen Schnittstelle, des
Control-Ports, der Tastatur, der Audio-Eingabe und dér Audio-

Ausgaben.
Letztere bewdltigt immerhin vier Tonkandle flir zwei Sterecaus-

génge mit programmierbarer Amplitude und Sampling-Rate, 9 Oktaven,
beliebige Wellenformen und neben der Amplituden- auch die Fre-
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quenzmodulation. Die Audio-Eingabe liest selbst Naturstimmen iiber
Mikrofon und - iiber Spezialinterface - Musik-Originale ein.

Dénise verwaltet die Grafik und die insgesamt 4096 Farben. Er
steuert die Sprites und die sogenannten "Playfields'". Das sind
mehrfarbige Grafiken, die eine fast beliebige Grdfe haben und die
ausschnittweise bewegt werden konnen. Der Blitter "Agnus' ist in
der Lage, etwa eine Million Punkte pro Sekunde zu zeichnen. Ef
unterstiitzt damit den Grafikprozessor Denise. Auf diese Weise
werden beispielsweise Flachen mit nicht mehr sichtbarer Geschwin-
digkeit gefiillt, sie sind "einfach da". 60 Bilder baut der Amiga
in der Sekunde auf, das ist schneller, als der Wechsels*rom die
Phase wechselt. Dieses hohe Tempo ist vor allem in der Animation
wichtig, denn es reicht aus, um Zeichentrickfilme darzustellen.

OSA Amiga 2000: Modularer Aufbau mit Steckpldtzen

Mit 23 Adressleitungen und dem Adress-Strobe flir nieder- und
hoherwertiges Byte kann die 68000 CPU 16 MB direkt adressieren.
1,25 Megabyte sind Standard im neuen OSA Amiga 2000. Auf iiber 9 MB
kann aufgerﬁstet werden. Eine Echtzeituhr ist natiirlich
integriert. Interessant ist auch die Mdglichkeit, den verwendeten
Prozessor durch einen anderen, leistungsfdhigeren der Motorola-
Linie zu ersetzen, etwa den 68020 mit Cache-Speicher oder durch
den 68030. Uber die Steckpldtze lassen sich Karten mit 8088-,
80286- und kunftig sogar mit 80386 - Karten nachriisten. Das geht,
weil der MMU- ("Memory-Management-Unit-") Konnektor flir die
Aufnahme einer weiteren CPU-Karte vorgesehen ist. Der OSA Amiga
2000 arbeitet damit als hochleistungsfidhige Workstation in der
Intel- oder in der Motorola-Linie oder mit beiden.

Auf der Amiga-Seite sind sieben Steckpldtze vorhanden. Mit den
genannten High-End-Prozessoren kann dann auch die Verbindung zu
UNIX hergestellt werden. Die anderen sechs Steckplitze kdnnen \
weiteren Speicherplatz aufnehmen (bis zu 8 MB), eine Harddisk-
Karte, ein MeBsystem oder anderes.

1-16




Flir Coprozessoren ausgelegt

Fiir umfangreiche rechenintensive Programme aus dem CAD/CAM
Bereich, der Forschung usw. ist der Anwender mit Sicherheit
dankbar fiir die Mdglichkeit, mathematische Coprczessoren einzuset-
zen. Diese Coprozessoren laufen dann im gleichen Takt wie die

i

"Master-CPU" und verfligen iber eigene Interrupts. ;

PC-Steckplitze flir besorndere MS-DOS-Programme

Die beiden 4&duBeren Slots liegen mit den PC-Steckpldtzen in
einer Linie. Die sogenznnte  Brickenkarte verbindet den Amiga-Bus
mit dem PC- bzw. AT- Steckplatz. Neben dieser XT/AT-Karte hat dann
noch eine PC-typische Erweiterung Platz. So kann in der Amiga-
Ungebung  typische MS-DOS - Software laufen, z.B. unter Verwendung

der EGA-Karte.

Dar gesonderte Video-Steckplatz bietet sich naturlich an, um
mit einer Video-Karte professionelle Bilder und Filme auf den

Monitor zu zaubern.

Autamatische Kartenverwaltung durch Amiga-DOS

Nach' dem Einschalten wird gepriift, welche Slots besetzt sind
und wieviel Speicherplatz diese FErweiterungen benStigen. Der
entsprechende Speicherplatz wird nacheinander zugewiesen. Wenn man
des Guten zuviel tut und z.B. die letzte Karte den Speicherplatz
tberschreitet, ignoriert das Betriebssystem diese Karte. Sie kann
dann nicht benlitzt werden, aber sie stdrt auch nicht. Gegeniiber
dem Amiga 1000 ist ein Kick-Start-ROM hinzugekommen. Zum Starten
des Systems wird also nur noch die Work- bench;Diskette benctigt.

An sich koénnte der Amiga ein reines System fiir Sp=szialisten
sein, wie etwa flir Grafik- und Video-Fans. In diesem Bereich zeigt
er iberragende Fihigkeiten, man denke nur an Programme wie
DPaint2. Infolge des schnellen Rechnens sind auch kleine Zeichen-
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trickfilme kein Problem. Die bisher auf dem Amiga erstellten
Animationen sind &duBerst eindrucksvoll. Trotzdem ist bewuBt auf
seine Einbettung in die MS-DOS-Welt hingearbeitet worden.

Der integrierte PC nach Industriestandard

Die bekannten Schwichen des Originals und seiner Clones sollten
den Amiga nicht behindern. Herausgekommen ist ein in den Amiga
integrierbarer PC auf XT- oder AT-kampatibler Basis.,

"Janus" nennen die Entwickler die Briickenkarte, die Amiga- und
PC-Bus zusammenfiigt. Sie enthilt ihren eigenen Prozessor mit
4,77 MHz-Takt, einen eigenen Speicher mit 512 KB und einen eigenen
Floppy-Controller. - XT- und AT- kempatible Karten sind also
eigenstindige MS-DOS-Systeme. Sie verfligen liber eigene Peripherie
und tber eigene Schnittstellen. ILediglich fiir die Harddisk ist
vorgesehen, daB sie in Bereiche (Partitions) eingeteilt werden
kénn, die jeweils nur vom Anmiga bzw. nur vom MS-DOS aus angespro-
chen werden kSmnen.

Neben dem Steckplatz fiir die Br{ickenkarte finden sich drei
weitere Slots, A die  flr PC.'—_‘;ypische Erweiterungen genutzt werden
kdnnen. Man kann also z.B. seine EGA-Karte aus dem PC entfernen,
sle in einen Amiga PC - Steckplatz einsetzen und mit den gewchnten
Programmen auf dem Amiga arbeiten. Wie schon beschrieben, k&3nnen
dann ganz einfach Bilder, Texte und Tabellen in Amiga-DOS
Programme Ubernommen werden.

Der Amiga als Doppelcomputer

Damit ist es dann auch mglich, mit zwei Bildschirmen an dem
System zu arbeiten. Einer ist mit der PC-Karte verbunden, der
andere zeigt, was der Amiga macht. Sinnvoll ist diese Erganzung

aber nur, wenn der Amiga mit in die Verarbeitung der Daten im PC-

Teil eingebunden wird und umgekehrt.
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Die Briickenkarte enthilt ein eigenes PC-Bussystem, das
selbstindig behandelt werden k&nnte. Doch das wire schade, denn
die PC-Erweiterung ist eben deshalb interessant, weil die MS-DOS-
Welt in die Amiga-Umgebung eingebettet werden soll.

Im Normalfall wird demgemiB ein Amiga-Programm abgearbeitet.
Der Bildschirm zeigt die bekannten Fenster - und in einem dieser
Fenster l3uft eben das MS-DOS Programm. Dazu ist es notwendig, daB
beide voneinander wissen. Die Verbindung der beiden Bussysteme ist
recht kamplex. Sie werden stindig in einem 14-MHz-Takt miteinander
synchronisiert.

Dual-Port-RAM liest IFF- und ASCIT - Latenformate

Ein zweites Problem ergibt sich aus der Tat sache, daB die Daten
von Dbeiden Systemen gelesen werden sollen. Sie haben aber
unterschiedliche Formate, so daB ein einfaches Ubertragen nicht
moglich ist. Eigens fiir diesen Zweck existiert ein 128 KB Dual-
Port-RaM. Auf dieses RAM kdnnen sowohl der Amiga als auch die PC-
Karte zu- greifen. Der Amiga arbeitet intern mit dam IFF Datenfor-
mat (ZFF = Interchange File Format). IFF 1st eine internationale
Stand_rdlslerung fir die interne Darstellung von Daten im
Computer. Sie schlieBt neben der Darstellung von Schriftzeichen
auch dle Darstellung von Bild und Ton mit ein.

8088 und 80286 auch als Coprozessor

Neben dem selbsténdigen Abarbeiten von MS-DOS Programmen ist es
auch mdglich, beide Systeme enger zu verbinden. In diesem Falle
Ubernehmen 8088/80286 als Coprozessor Teilaufgaben, etwa fiir eine

sehr schnelle Ein- oder Ausgabe. Oder beide Prozessoren fithren
Zusammen Floating-Point-Operationen durch.
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Die parallele und die serielle Schnittstelle sowie die Mzus-
und Joystick-Anschliisse sind genormt und bediirfen keiner weiteren
Erlauterung. 2Zum AnschluB der Monitore stehen zwei Stecker zur
Verfigung. Der Modulator enthilt alle vom SCART-Stecker bekannten
Signale, allerdings in anderer Anordnung. Der Video-AnschluB
verarbeitet die Farbsignale natlirlich ebenfalls getrennt. Zu den
analogen Farbsignalen verfiigen beide auch {iber digitale Farbsigna-
le. Die interne Floppy-Schnittstelle entspricht dem Standard fir
3,5 Zoll- und 5 1/4 Zoll - Laufwerke.

Register

Der CSA Amiga 2000 benutzt acht 8-bit-Register zur Kontrolle
der wichtigsten Funktionen. Eines der wichtigsten Register ist das
Interrupt-Status-Register., Bei sieben Friorititsstufen und einer
Flille von TInterrupt-Berechtigten wird es sténdig gebraucht. Es
existiert sogar zweimal: Zum Einen gibt es Auskunft ilber den
Interrupt-Status des Amiga. Das andere enthilt die Daten des PC-
Teils. Vom OSA Amiga 2000 aus kann auf Seiten des PC auch ein
Interrupt ausgelSst werden, jedoch siﬁd sie dann nur von der

- Amiga-Seite her zu bedienen.

Bis auf den Interrupt #7 konnen alle Interrupts maskiert
werden, so daB die Ursache eines Interrupts im Programmlauf sofort
zu identifizieren ist. Durch Einschreiben in das betreffende
Register k&nnen vom Programm her Hardware;Funktionen ausgeldst
werden. So kann beispielsweise {iber das Benutzen des "PC negate
Reset" der PC gestartet werden.

Das Mode-Register enthidlt die Informationen iiber Schnittstel-
lenbenutzung, Keyboard und Monitor (Farbe oder SchwarzweiB). Mit
den beiden bits SEL1 und SEL2 werden die Anfangsadressen fiir das
PC- bzw. AT-Memory festgelegt. .
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MaltitasKking fur eine neue Software-Generation

Schon mit dem eigenen Prozessor ist die Maschine duBerst
leistungsfzhig. Insbesondere die von vornherein integrierte
Multitasking-Fahigkeit ist wvon bkesonderer Bedeutung. Im {iblichen
Single-Betrieb verbringt der Computer den groften Teil seiner Zeit

mit Warten: auf Eingaben, auf Speicherverwaltung usw. Ein

geschickter Programmierer kann seine Programme so gestalten, daB’

Teilprogramme, die Ergebnisse flur andere Programmteile produzie-

ren, mit jenen zusammen ablaufen.

Sieben Interruptstufen (die hdchste Prioritdt besitzt #7, das
ist ein nicht maskierter Interrupt) helfen gleichfalls bei der
Gestaltung moglichst flexibler Programme. Der am hiufigsten
benutzte Interrupt ist #2. Er wird von den Schnittstellen und dem
XT-Brulator verwendet. Lt

Abb. 19: Typisches Beispiel filir Amiga Multitasking: im unteren
Fenster Graphik, daritber Textverarbeitung, links Taschenrechner-
funktionen und oben rechts die Anzeige der Echtzeituhr.
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AMIGA
SYSTEM-SOFTWARE

Irgendwo zwischen "mir" und den Chips!
- System-Software: Verbindung zwischen Mensch und Maschine

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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Irgendwo zwischen "mir" und den Chips!

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 Computers. Jedermann ahnt, daB diese Art von Software
benctigt wird, um die einzelnen Bits der Hardwareregister zu
stevern. Auch kann 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 Syétan-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 hauptsdchlich die Bits und Bytes im System hin- und
herschaufelt. So ist es die System-Software, die die Ideen in
Aktionen umsetzt, chne den Benutzer selbst damit zu belasten, wie
er seine Ideen dem Computer am besten mitteilt. Er soll intuitiv

mit dem System umgehen und es fiir sich einsetzen lernen.

System~-Software: Verbindung zwischen Mensch und Maschine

Als Verbindung zum Benutzer stehen vam Amiga Tastatur 'u.nd Maus
als Eingabe- und primir 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
Stirken 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 geh&ren zweifelsohne:

2-2 -
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- Leichtes Kennenlernen des Systems durch Probieren (Anklicken
von Icon's)

- Einfaches (Wieder-)Erkennen von Zusammenhdngen im System
(Fenstertechnik)

- Bekannte Strukturen (DOS-Befehle)

- Unterstiitzung intuitiven Handelns.

Dar Benutzer soll eine ganz leichte Kontrolle Uber das System

haben. Er bekommt deshalb immer eine Situationsmeldung vom System:

- Aktionen fordern Bestatigung = OK
~ Rusweg vorhanden = CANCEL
- Aktionen geben Feedback WAIT

Starten des Systems: Kickstart oder Workbench - oder beide

Um diese Features in das System Amiga zu intefjrieren, wurde
unter der freundlichen Oberfliche eine leistungsfihige System-
Software implementiert, die die kcrplexe Hardware des Amiga
stevert und kontrolliert. Ein wesentlicher Teil dieser Software
wird bereits mit dem Einschalten des Amiga aktiviert: Der im ROM
implementierte KICKSTART in der neuesten Version 1.2.

Was ist mn eigentlich dieser "Kickstart"?

Er enthilt 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 kamplexe
Software—Systaﬁ zwischen Benutzer und der eigentlichen Hardware
eindringen. .

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

S ———
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- EXEC:

Hardwarendachster allgemeiner Teil der System-Software

- kontrolliert den 68000 Prozessor des Amiga

- teilt den verschiedenen TASKS ihrer Prioritit entsprechende
Zeitscheiben der Prozessorzeit zu und ordnet diese Tasks in
Warteschlangen (Multitasking) |

- verwaltet die System INTERRUPTS

- kammuniziert iiber MESSAGES mit anderen Prozessen.

- Amiga-DOS:
Verwaltet das File System des Amiga

Steverung von Stapel-Jobs, tch Verarbeitung

- startet, unterbricht und informiert ilber Prozesse im
System

Command—Line—Inpeqpreter (CLI) schafft eine PC-Zhniiche
Ungebung - prampt, zeilenorientiert

Beinhaltet Kommandos und Utilities zur Steuerung des
Systems. '

*

.
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Abb. 20: Amiga Workbench 1.2 als mausgesteverte Benutzer-
cberflache.
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- DEVICEs:

Spezielle Treiber fir 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 gleichen Zeit bear-
beiten kann. Im Task-Disk Device Treiber werden
beide Anforderungen verwaltet und nacheinander bear-
beitet.
- Track Disk-Device steuert einen oder mehrere Floppy-Laufwerke
- Keyboard Device nimmt Eingaben von der Tastatur entgegen
- Inpu: Device sammelt und verteilt die Eingaben von Tastatur,
Maus und anderen Prozessen
- Conscle Device kanvertiert den Roh-Input des Input Device
in ASCII oder entsprechende Formate und bereitet uEscape—-
Sequenzen auf
- Gameport Device koordiniert Maus- und Joystickaktionen
- Audio Device kontrolliert den Audicausgang’ des Amiga
- Serial urid Printer Device kommunizieren mit den entsprechen-
den Ports des Amiga. '

Abb. 21: Die Amiga—Workbench wird per Diskette geladen,
wahrend Kickstart 1.2 im ROM resident ist.
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Die Steuerung &er Bildschirmausgeps nimmc eine Sondersteliung
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
- Steuerung der Pull Down-Meniis
- Kontrolle der GADGETs
Steverung der REQUESTER
Anzeigen von System-— oder Programmfehlern durch ALFRTSs
Koordiniation von Signalen im System (EVENTS)

1

Beispiele fiir INTUITION zeigen die Abblldungen 22,23 urd 24
auf der Seite 49,

Die System-Software macht das Multitasking

Wie gerade erwdhnt, laufen élle Aktivitdten der besprochenen
Module gleichzeitig im System. Schon bevor ein Benutzer auch nur
eine Akt.lon gestartet hat, arbeiten Tasks im Amigé parallel,
miteinander kommmizierend und sich gegenseitig unterstiitzend; das
ist echtes Multitasking!

Die Multitaskingfdhigkeit des Amiga ist vam Anwender.leichter
zu steuern, wenn vorher die Workhench von der Diskette geladen
wurde. Jetzt stehen ICONs, DRAWERsS und alle besprochenen Features
von INTUITION zur Verfiigung. Durch "Anklicken" mehrerer Programm-
Icons nacheinander werden im Multitasking alle Programme
gleichzeitig aktiviert. i
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Auf die Workbench- und Applikationsprogramme wird an anderer
telle eingegangen. Im Folgenden ist die Erweiterung und Ausbaufa-
hickeit der System-Software anhand einiger Beispiele erl#utert.

- KEYMAPS:
Mit der Workbench Diskette stehen dem Anwender zwolf ‘
unterschiedliche Tastatur-Tabellen flir alle eurcpdischen und
nordamerikanischen Linder zur Verfigung. Die System-Software i
liefert alle Routinen und Utilities (SETMAP)}, um diese cder
weitere Tabellen (Keymaps) fiir andere Lidnder oder spezielle
Keyboards in den bereits besprochenen Console-Device Treiber

@ - einzubinden.

[ Trma—

- R <

- FONIS:
Der Amiga stellt seinem Benutzer schon mit der WORKBENCH acht
verschiedene Zeichensdtze in unterschiedlichen Zeichengrdfsn
zur Verfiliqung, die mit geeigneten Utilities (Font-Editor)

' veriindert oder neu kreiert werden kinnen. Hier zeigt sich . F
der Zmiga fiir jede Art von Textprozessing flexibel und :
anpassungsfahig. ’

TEERTNY

- DEVICE Treiber: )
Ein spezielles Sub-Directory der WORKBENCH enthZlt alle
verfiigharen Device Treiber, um die verschiedenen internen
und externen Baugruppen des Amiga in das Software System
einzubinden. Die MOUNTLIST beschreibt die logischen
Eigeljlschaften und Formate der aktivierbaren Device Treiber.

s

- Printer Treiber: : _
In den Printer Treibern, einer Untergruppe der beschriebenen
Device Treiber, sind die speziellen Eigenschaften der iiblich-
sten Drucker beschrieben. Die WORKBENCH wird mit 16 Drucker-
treibern ausgeliefert, deren Anzahlz laufend zunimmt. ]

- EXPANSION Library:
( Mit der EXPANSION Library bietet der Amiga die Mdglichkeit,
: die System-Software um weitere System Routinen zu erweitern.
Besonders der neue Amiga 2000 nutzt dieses Feature, um die
2-8
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Erweiterungsboards in den Slots in die Software-Umgebung
einzubinden. Jedes neue Board, welches dem Svstem neue
Eigenschaften offeriert (PC/XT-Emilator, Harddisk-Controller),
kommuniziert mit Hilfe einer Sammlung von System-Routinen mit
der System-Software. Diese neuen Routinen werden von der
automatischen System-Konfiguration (AUTOCONFIG) in der
Expansion Library gefunden und der entsprechenden Hardware

in einem der Amiga Erweiterungsslots zugeordnet. Damit wird
diese fiir den Amiga ansprechbar und steht dem System und so
dem Anwender zur Verfigung.

R e el R WG R i

Ay Y

Sl 45

i |
ef|Printen:

Abb, 25 u. 26: Das Amiga—-Betriebssystem stellt eine Reihe von
wertvollen Tools zur Verfiligung, hier Beispiele fiir Druckeran-
passung und Farbmischung,
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000000

080000

200000

" AD0000

BFEC00
BFDO0O
cooood
DC0000
DFFO000
E00000
EB0000
FO0000
F80000
FC0000

FFFFFF

Adressbelegung A2000

Chip-Ram

Spiegelung des Chip-Ram

EXPANSION

reservierter Bereich

CIA - A

CIA - B

reservierter Bereich

Echtzeit-Uhr -

Custom - Chips

‘reservierter Bereich

Config - Bereich

Cartridge

Kickstart

Spiegelung des Kickstart
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— MC 63003 —
Ul
A
D4 (10 64 [ DS
nycg 2 83 1 D6
D203 3 62 [ 07
D1 ] 4 61 [ D8
Dol 5 60 [ DS
ASC 6 59 D10
uos g 7 58 D11
(o5 8 57 [ 012
RWIC] 9 MB6800O 56 D13
DTACK ] 10 55 [ D14
BG CJ 1 54 D15
8GACK 112 53 I GND
BRCH 13 52 [/ Az23
CLK [ 15 50 [ A21
GND [ 16 49 I Vee
HALT [} 17 48 [T A20
RESET ] 18 47 1 A18
VMK . 19 46 7 A18
ELC]20 45 ) A17
VPA [ 21 44 [ A16
BERR ] 22 43 T A1S
IPL2 ] 23 42 I A4
iPLT ] 24 41 [/ A13
iPLOCd 25 40 /M A12
FC2[] 26 39 ) AN
FC1d 27 38 [ A10
FCO{] 28 37 [ A9
Al—29 36 — A8
AZ— 30 35 4 A7
A3 31 34 [ A6
A4 32 33 [/ AS
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Signalname

A1-AZ23
DO-D15
AS

R/W

ubs, LDS
DTACK

BR

BG
BGACK
IPLO, [PL1, IPL2
BERR
RESET
Halt

E

VMA
VPA
FCO, FC1, FC2
CLK
Vec

GND

* open drain

Signalbeschreibung MC 68000

Signal- Tristate
name
A ja
E/A ja
A ja
A ja
A ja
" E nein
E nein
A nein
E nein
E nein
E nein
E/A nein*
E/A nein*
A * nein
A ja
E nein
A ja
E nein

3-5

Funktion

A TR - i

Adressleitungen

s

Datenleitungen
Adress-Strobe
Lesen/Schreiben

Obere u. untere Daten-Strobes

el

Datentransfer-Quittung

Busanforderung

Buszuteilung
Buszuteilungs-Quittung
Interrupt/Prioritat
Busfehler

Riicksetzen

Halt

Synchrontakt

Giltige Speicheradresse
Giltige Peripherieadresse
Function Code_

Takt

Speisespannung +5V

Masse

g

Ge



CUSTOM ANIMATION CHIP

b E e a T NSB B

w
— Agnus —
FEATURES:
* Bit Blitter — Uses Hardware to Move Display Data — Allows High Speed Animation —

Frees the CPU for other Concurrent Tasks
Display Synchronized Coprocessor
Controls 25 DMA Channels — Allows the Disk and Sound to Operate with Mln:mal CPU
intervention

(f Memo:
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— 8357 AGNUS —
Usa
D8 1 48-D9
D7 2 47}-D10
D6 3 46[-D11
D5 4 45[-D12
D4 5 441-D13
D3 6 43}-D14
D27 - 421-D15
D18 41}1-vss
DO 9 40 [-HSY
vcc 10 39|-CSY
RES— 11 - 38-VSY
INT3 12 37 |-FIRO
omaL| 13 836% 5[ ppag
_ BI5{ 14 35 |-DRA7
DBR— 15 34|-DRA6
ARW—| 16 33|-DRA5
RGAB 17 32|-DRA4
RGA7- 18 31|-DRA3
RGA6— 19 30 |-DRA2
RGA5-{ 20 29| DRA1
RGA4- 21 28 |-DRAD
RGA3-{ 22 27 -VSS
RGA2- 23 26 |-cckQ
RGA1-{ 24 25 -CcK
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RGA s
a ..w.. (8) Registar Address Decoder
m
’,
DRA x |/ ] :
(9) 2 (18} Data Bus
= N\ RAM Address Generator
(16)
/N N N\ A
m \MJ \._/ : 4 6 2 4
o
-l
5 o
¢ £8 (8) Register Address Encoder
DBR |°o¢cC ) i
~ O
oo
Ll Gk @E @R AL Ak
\\/ : .
Bit M
Sprite DMA _Enaanv
Control Logic Audio Bit Disk BIMMER
. - Manipulator
i DMA Plane + Ref DMA
Sprite Vertical
Position Compare - Control DMA DMA Control
° mu/ﬂ-. m —:Oamﬂ Control na-._-nﬂauu _lﬂﬁ_ﬂ BIMMER
\ o= Logic Logic
0 g
| g2
) ) .
Sprite ﬁ.w nw ‘
Syne, ] ;
Counters | Vertical Audio w: Disk BIMMER
™ Al.. + Position Control lane + Ref. Control
SYNC Light Pen| 4+ Control Registers Control Control Ragistars
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PEN q_a . JL ,
on [~ NN T Y Y
m:e £ Data Bus (16}
o0

_ |

|

{8) Register Addross Decoder

AGNUS BLOCK DIAGRAM
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CUSTOM SQUND/DEDRIDUERAI C ORID
é.;:) L
— Paula —

FEATURES:

* Four Voices of Sound Output configured as Two Stereo Channels
®* Nine Octaves

* Complex Waveforms

* Uses both Amplitude and Frequency Modulation

® 1/0 Controls for Disk Data and Controller Ports

*  Microdisk Controller
¢ Interrupt Control System

Q} Memo:

VR

3-9
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. ~ 6364 PAULA —

U:Ls
5 D8 1 48 -D9
& | D7 2 47LD10
D6 3 46 -D11
D5 4 451-D12
D4 5 441-D13
D3 B 431-D14
D2 7 42L-D15
vss—| g 41 -RXD
D1- 9 a0LTXxD
DO 10 39 L DKWB
RES| 11 38 |- DKWD
DMAL- 12 37| DKRD
P4 13 8364 350 p1y -
L 14 35 |-P1X
IPL24 15 34 - ANAGND
INTZ 16 33 POy
£) INT3— 17 32 |- POX
€ o INT6— 18 31 - AUDA
. RGA8-] 19 30 - AUDB
RGA7- 20 29l ccka
RGAG—| 21 28 -cck
RGA5-] 22 271-vee
RGA4—] 23 26 |-RGA1
RGA3-| 24 25 RGA2
€7
3-10
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e

Left Right
Audio Audio Disk UART POT
OQutput Output Out In In Out Ports
N ™ vV N N/ N N AN N A
sl
DMAL
to Agnus | DMA
Al.lllll Requeast
Logic
—
. nv, RN Latches
Sep Comp REC T a
0&1 283 . {Bi-Dir)
Audio .| Audio ] Disk UART POT
Control Control Control Control Control
Int Counters | [~ | Counters | [ Logic Logic Counters
“m.ﬂqm_: 1 control Data Data Data Data Data
ol — Logic Registars Registors Ragisters' Registers Registers n
to 68000 ¢——-— .m
EXT. Irig N 7N $
I w Status a
ntarrupt Raqist
inputs  ———) "egisters 2
ne .m
ﬂ [y}
w._m £ Data Bus 16 £
3 . E
=
AGA

£

Buffer

5

Register Address Decode 8

PAULA BLOCK DIAGRAM
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CUSTOM GRAPHICS CHIP
¥ | — Denise —

FEATURES: -

Many Different Resolutions 320 X 200 up to 640 X 400
4096 Colors on a TV or RGB Monitor

Eight Re-usable Sprite Controllers

60 or 80 Column Text

Same Software for All TVs and Monitors

f" Memo :

3-12
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— 8362 DENISE —

U 76
D6 1 48l-D7
D5 2 47|-D8
D4 3 46 |-D9
D3 4 451-D10
D2 5 44 D11
D16 431-D12
Do 7 421-D13
M1H- 8 41LD1a
MOH— 9 40l-D1s
RGAS- 10 - 39-M1V
RGA7— 11 38 M1H
RGA6 12 37l vss
rRGA5- 13 8362 35l ek
' RGA4-] 14 35 CLK
RGA3| 15 - 34)-NC
RGA2- 16 337D
RGAT 17 - 32-NC
BST-| 18 31-G3
-~ veed 19 30LG2
- Ro4 20 291-G1
R1- 21 28-Go
R2 22 27183
R3] 23 26|82
BO—| 24 25181
3-13
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g Color
Collision _A 8 8 v Priority 5 Select
Detect . ; Control ’ e Decode
Logic ] Logic
’ A - Bx2 . v_
Bit Plane Sprite ﬂ Bit Plans 32
Serial, Serialize Priority Color
i - Sprite Position & Cont. Registers
Collision Bit Plane Sprite Compare Logic Registars
Control Data Registen Data
/._m\ Registar 6 zuamﬁaa 16 | D \/ \J
Collislon Bit Plane J Horlzontal Sprits i
Storage Control Sync. uuﬂuﬂﬂ-
Register Register Counter Registers
DB ; ﬂ J b
3
16 | % Data Bus (16)
B e
Q
g|d
s
RGA “in

Buffer

Register Address Decode

DENISE BLOCK DIAGRAM

(g
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Allgameines Blodidiagramm
Portbausteine 8520
Ums/unl

Do-D7y

O SR

DATA BUS BUFFERS

r\

A
P | sorrers K PAOPA7

Pl | SERIAL
SP =" wrrer [ poar 4
DORA
F
CNT =— CAT : — > suﬁsn f—— 8 |
BUFFER ;
3
PR
PRE | BUFFERS <:> PBp-PB7
o T08 T00/
ToD BUFFER ALARM < — 4% }
DURB :
—-—
*1 TIMER B
(ot
CRB
e e - o) AR
FLAG BUFFER
F YV ¥ o —
— ™! TIMER A
RO <~ | IR0 INT/
IRQ BUFFER MASK
CRA

CHIP ACCESS CONTROL

LELALLT L

R/W P2 CS RS3 RS2 RS1 RSO RES

3-15
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- == POAT 2528 —
uig :
] S
GND  [4] o] KCLK
ovL 2] ]  KDAT
ten 5] =] A8
CHNG [ ] 1] A9
WPRO [5] ]  A10
ko [s ] A1
ROY [7] 2] RES
FIRO j E PDO
FIRY [ 9] 8520 =] PD1
o [ =] pD2
P1 m [ 30] PD3
P2 [u] ] P04
P3 ,_3 ; PD5
P4 E El PD6
P5 15 E’ PD7
P6 [ =] E
| 7 [7] 2] Ack
o DRDY [ =] cs
CTICK [ 2] PRH
icC x| 2] INT2
|
é |
3-16 ;
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GND
BUSY
POUT
SEL

DSR
CTS

Q; CD

RTS
DTR
STEP
DIR
SIDE

SELO
SEL1

SELZ

SEL3

MTR
S : N.C.

BHS
vcC

GG R EEE]

— PORT &28 —
Ut
N

Eﬂ POUT
Eﬂ- BUSY
«] A8
37 AS
Sl At0
5] At
w] RES
;; PD8

8520 =] PD9.
5] PD10
=] PD11
s]  PD12
{=] P13
|27} PD14
]  PD15
T
2]  INDEX
& CS
2] PR
EZ INT6

3-17
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— 256 K % { DRAM —

[ ]
a) Block-Diagramm
fas 8Spare Rows
[
w5 Hemory .
£
§ i
,‘5‘ Array &
4
Ag === R0~ ART 2 &
{ . : :; . 6K Bty |
i A —] Asdress :
@ AL ———  Buffer
¥ % A5 ——
AT —t | ALO-ALT A Column Decoder
Do &-Bit Dato Bug ina
4+Bif 1/0 Buffer
A8 ACS
At »
Butter ARS 1/0 Decoder
va BIAS _ - wE ol oo
Generater Buffer Buffer Butter
. tvss
i wE ot ]
3
el
-
b) Pin-Belegung
—_\-j_—h Pin names
A3 L1 1
) i AO-A8 Address inputs
orQ2 s [TS CAS Column Address Strobe
WEQ3 wloo gy Dataln
TAE[+ uas DO Data Out
a0 []s z[Jazs RAS Row Address Strobe
% az]s wha WE Write Enable
a e 0 [as vCC Power Supply (+5V)
VvsS Ground {OV)
' vee e 9 [Jar
€
3-18
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JAparir

Caommodore
C
74 LS 04 Inverter
PIN CONFIGURATION LOGIC SYMBOL FUNCTION TABLE
INPUT CUTPUT
A Y
L H
AD ¥ H L
_ ! z =~ HIGH vonage el
;-j z—:%"x i ,t ', L= LOW vorage Wvel
g4y = P
=] v e 0]
Ij Y—El --—{)-—‘ L
S a
- im T
ol ii-—‘—b-—-’-lﬂ
7
7407 ~ Buffer
PIN CONFIGURATION LOGIC SYMBOL " FUNCTION TABLE
08 * o7, ‘08 ‘a7
o= Ve INPUT | ouTPuT| INPUT [OUTPUT
Ej tm A Y A -] v
I:’:j (i) H L H H
‘o8 & o L-| H t L
Ej’ ﬁg . 1—e Y =Dt H = HIGH vorage hvel
: 5 v L = 1LOW volage level
oka [7 E% L ‘D 4 ‘D ‘. . '
o _s—‘b——'; =T
iy 4] vee ";"'I"D‘—ll —DTa
Y el
g Em ",'“‘D"—!“‘ n—2h-Tw
a7 Ej ﬁﬂ u_‘b....!.nﬁ u_‘p.—Lu
] 5]
Ej’ = — e
ano (7 o}
74 LS 32 Or Gate
PIN CONFIGURATION LOGIC SYMBOL FUNCTION TABLE
INPUTS OuTPUT
A ] Y
L L L
. L H H
o ; - ' ' H i i
1 ]y, ]
(R ._.LE] “ ’::D_‘ . H = HIGH voage levet
3 T ] ¥ L=LOw el
E @% .ED—. ) LOW vortaga i
[] i A,
ssoL o ::ﬁ).:.n *
'i . 3 g

3-19
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@C

®C

74 38

PIN CONFIGURATION

Commodaore

Nand Buffer

LOGIC SYMBOL

. jR e o L
51 T} Dy ! icommicrion:
L iy = i e

1] J"-. nk3

awo 7} —re

=0 s S0

o~ (i D St

50 58 s

oo 3 3_- :::!D—'“

74 S 51 2Input And-Or-Gate
}?lN CONFIGURATION LOGIC SYMBOL

e | ;iii}i>__

n T} has ;P i i =+

O e | o ,

uit———n [ %

ni}- ()«
3!:1!&%43"

‘LSS miht E"En
nEE D r_kga

il
h; ! ] w
ewo 7] —w

'51, 551

LS55

74 LS 74

FUNCTION TABLE

T

G

INPUTS ouTPUT
A B Y
L L H
L H H
H L H
H H L
H = HiGH voliaps level
L = LOW volage level
FUNCTION TABLE
‘51, 'S51, Y2 "LSS51
INPUTS T outpur
A .8 j.c | D] ¥
H H X X L
x X H H L
Ah other combinahons H
'LS51
INPUTS OQUTPUT
alejejo]e Y
HIHIH|x|[x]|x L
X i x X H H|H L
All other combinalions H

H= FGH vorage level
L= LOW voilage vl
X% - Oon't cave

Dual D-Type Flip-Flop.

LOGIC SYMBOL

PIN CONFIGURATION

i

] "
%o ) vee 4 i
5 ] 117] oy 1—{5, 20t o[-3 25 ¥ oyf—0
e, 3] ;E]’!
o] e abon | npen
@[] mH™
Ny . {5)es nos B8 oy Baf—8
o [7] V] 5 T 7

1 n

3-20

MODE SELECT — FUNCTION TABLE

INPUTS OUTPUTS
OPERATING MODE
8 | Afp | CP D Q +] {
Asynchronous Set L | r| x X | H L ‘
Asynchronous Resat H L X X L H t
(Cloar) [
Undetermined’ L L x X H H :
Load 1" (Sat) H|H]| 1 n| ML .
Load 0" (Reset) H | H t 1 L H

H = HIGH vohage level Sasdy siale.
“ HIGH vohage Jevel one 38i-up bme pnor 10 the LOW-io-HIGH dock

Warsson,

L = LOW vorige lvel stesdy slale,

! ranson.
X = Don’| core.

T = LOW-10-HiGH clock tramuton.

NOTE:

11) Both outpads wit be HIGH whels

= LOW votage lvel one sal-up bme pnor 1o the LOW-lo-RIGH clock

botn Bg and Ao are LOW, but the {

oulpud sues e unprecciam f S and Ap go HIGH semutuneously.

rée:
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Conﬂﬁodona

1 of 8 Decoder / Demultiplexer

74 LS 138
PIN CONFIGURATION LOGIC SYMBOL
a8
4 [T [%) vec R
a (7] () & I [ I
M O] (5,
1N Eax b by Ay 4
T, [ ()3,
& [T 1] By
&[] ) By S 8 8 0 D, B 0y O
ano [T
% ITTTTTTT
- L ] o " " - [ ] r
e FUNCTION TABLE
' INPUTS OUTPUTE
E, Es Ey A Ay Ay [ 1 i 3 i ¥ [ ?
H x X X X X H H H H H H H H
X H x X X X H H H H H H H H
x x L X X x H H H H H H H H
L L H L L L L H H H H H H H
L L H H L L H L H H H H H H
L L H L H L H H L H H H H H
L L H H H L H H H L H H H H
L L H L L H H H H H L - H H , H
L L H H L H H H H H - H L H H
L L H L H H H H H H H H L H
L L H H H H H H, H H H H H L

H = HIGH vohaoe level
L= LOW volage hevel
X = Don't care

& 74 LS 244

PIN CONFIGURATION

‘Octal Buffer

LOGIC SYMBOL

Vec=fn 0
GNOD = Pen 10

iy

FUNCTION TABLE

INPUTS OUTPUTS

OE, | 1, |OEw| b | Ya | Y
L L L L L L
L H L HiH|H
H X H X2

H = HIGH voliags el
L=LOW volage level

X = Don'l care

{Z) = HIGH smpecance (off) state
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PIN CONFIGURATION

@K

Sommoaore

4 LS 245

LOGIC SYMBOL

Octal Transceiver

4 34 I':i‘ }..
E ¥ "1‘13——“4
Y :ST'C_?]:IE] al=|-‘- e e ]
‘o L'\T{f - W=, -
s TThiz o, 1 _'Q_J
=, . i he ]
=l eem il '—"‘ﬁ:‘ﬁg‘?‘— 4
Y =R, [ A
by E-‘T . T =
4y :" g 1{ E.l
“Eizf{;mq
b,
oo ] B e,
]

74 LS 373/374 Latch

LOGIC SYMBOL

FUNCTION TABLE

INPUTS INPUTS/OUTPUTS
TE | 8/R A By

L L A=B INPUTS
L | H INPUT BeA
H X ) £4]

M = HIGH voltage ievel
L = LOW volage level

X = Don't

(D) = HIGH wnpecancs “off"’ slals

care

PIN CONFIGURATION
I3
o 5 e 4 1 & W ouorou
[ 15 & oot ob e 1
~ 0 (= o By B, & & 0, by & &
» E‘ mE 1t
rara p = s .
= Ead Gy Gi O Oy 0, Oy O O
n [ oL -
s I D ™ ! I ! !' ||l 'I. vll
= = H [ I o
oy (] = Y= Pe 30
GMND = P W
C—
374
ad = “ee R EER
sE e Jol ) V1 ¥
" [ o "_c,ﬂoﬁ-.ﬂa%‘cﬂsnn By
k Mo 5y
374 i B - vedd o
" 7] o G 0, 6; 0, 8, 9y O O
Wiz [N a I
MO [ e 1 5 & 93 1 ¥ u
w3, al] Vegs Pn i
A GNO = P W
MODE SELECT —FUNCTION TABLE '373
INPUTS OUTPUTS
OPERATING MODES INTERMAL REQISTER
OF E Da i g Gg-Gy
Enubie and read regster ' M- E L K
. L L 1 L L
Lalch and raad register L L n H H
Laich regeter and disable outputs : t :' h g
MODE SELECT — FUNCTION TABLE ‘374
| INPUTS oUTPUTS
OPERATING BODES INTERNAL REQISTER
b! crP Du “v‘°1
s L t 1 L L
Load and read roqmu L 1 h H H
s H 1 1 L ra]
Load regester and disable outoats = H t n H 7}

_.E"f":

= FGH voltage level . .
= HIGH wolage level 08 BetuD Bme pror 10 e LOWSo-HIGH clock wransiion o HIGH-i0-LOW UF wanston
= LOW voitage lavsl

s

TR
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5

an

=

@

74 F 08

PIN CONFIGURATION

Comimoacre

And Gate

LOGIC SYMBOL

74 F 32

PIN CONFIGURATION

LY
G— Dvee ’jD_'
o =
Em-Eﬁﬂ )
E _-_‘E 0 A
D =™ P L
oh s y :
D O 2D
Or Gate

LOGIC SYMBOL

=

e Ol T aD

E@ 1§ BD-
[ o oD

74 F 74

PIN CONFIGURATION

Dual D-Type Flip-Flop

LOGIC SYMBOL

4 w
4 A
1—{o, *o1 o, |5 u—n; 07 o3l
1—p Py 14—t CPy
Aoy Brf-8 npz Bz2[—8
H n
m—

3-23

FUNCTION TABLE

INPUTS OUTPUT
A B Y
L L L 5
L H L i
H L L
H H H

H = HIGH vottage evel
L= LOW voltage level

FUNCTION TABLE ¢
INPUTS OUTPUT '
A L) Y
L L L
L H K
H L. H
H H H

H = HiGH voltage swvel
L = LOW voltage il

MODE SELECT — FUNCTION TABLE

INPUTS OUTPUTS

OPERATING MODE
5o |MpjcPr| D | a | B
Asynchronous Sl L|H| x x [ H L
Asynchronous Resat H L X X L H

{Cloan)

Undstermnedt!! L]t x H H- | H
Load 1" (Set) HlH 1 nlH L
Load 0" (Rasel) H | # 1 1 L |H

H = HIGH voliage level dieany staia,

h=HIGH voitsge level one sel-up hme pror 10 e LOWao-HIGH clock
snibon. E &

L = LOW voriage level steady siste

= LOW vollage level one satup me pror lo the LOW-10-HIGH clock
ransmon,

X = Don'l care,

T = LOW.1o-HIGH clock ransshon

NOTE:

1) Both outputa wit be HIGH o both 5o and Rp oo LOW semutisrecusly

431



Commodore

74 F 257  2Line to 1Line Multiplexer
PIN CONFIGURATION LOGIC SYMBOL FUNCTION TABLE F
INPUTS OUTPUT
OF s ls 1 ¥
. , H x x X @
L] [ B I 1 “w L H x L L F
s 7] Hvee . i|l|f§| L H x | H H
s [ mEy : OF % hu b i % e ' g t 'L- - &
e {0 [0 by .
v '] 1y )l r:tolﬁ'\':‘w:
w 7] (7 vg X = Don't cars
,“E 3 - 1, " % . [Z) = HIGH wnpedanca (off} sule
o . 111
one 7] o, 4 L 1]
( Voo P e
GMNO =P §
(4: 45 4 Tl l
: é
74 F 153 4Line to 1Line Multiplexer
PIN CONFIGURATION LOGIC SYMBOL FUMCTION TABLE
SELECTS INPUTS INPUTS (2 or b) ouTPUT (
5 5, E | & i W] b Iy Y i
X X H X x X x L i
L L L L X X X L ;
14 8 4 3 L L L H X X X H g
= tee Lrrr T H L L X L x X L :
: & 0 & €4 los Ma e e e s e e b H L Ly x| H x| X Hood
4a 3] Ok 'R i L H L X H Lo x L :
o] I b L H L x X H x W
a et H H L x X x L L i
4 3] 5] 1 1 s H H L x X x H H |
'an. [ me Y, L H = HISH volge ieval
Ay I 1 1 L = LOW volage wvel
ond v - v . X = Don't care
damen
Dot
F
-
3
4
i
1
.
-
{.

LB



74 HCT 32

commasore

Or Gate

1] U el %e
0] o
1o 3] 37} aa
w3} 32 [Der
,.E Bk
NE :ﬂn
om0 [7] [y

1netey

Fig. 1 Pin configuration,

FIAL
— ivly
Ipie

alza

Ivls
sl
1ETS

rie
salae

1 iea
- vt
KU

B

Fig. 2 Logic symbol.

74 HCT 157

2line to 1line

FUNCTION TABLE

INPUTS

ouTeuT

nA

-
IrIr a

TxI+

H = HIGH voltaps level
L = LOW voitage level

FUNCTION TABLE

O
n,E
"'E
1 [1]
n,E
If,E
2r 7]

e [d]

Fig. 1 Pin configuration.

.

Multiplexer

i
3

T
I—1y
Bd2ry oy
—fry
1] 3y

v i—
w—iiy *
—aig ol
12— dy
"—at

T

INPUTS

ouTPUT

nig

e x|m

IIrr x|wn
HXIr %

IrxXx X

Irxr r

Octal Buffer

wTl ¢ (R
7] | 3
(3] e
a7 I
1L [l 7%
] o
1a, 244 m
7] D]
[ [
i [T 742
Iy E Ty
Famen [} 244

R

Fig. T Pin configuration.

414y
[OEXYY FENE)
1 3 IA} LI
T Fay ? Tvy T
¥ 1ay vy 1
i 7ay vy ¥
v 5t

w 20t R 1reTIae.

Fig. 2 Logic symbal,

3-25

H = HIGH voltage Yval
L = LOW voltage kevel
X = don't care

FUNCTION TABLE

INPUTS

OUTPUT

nGE nAq

L L
L H
H X

N

H = HIGH voltage level
L = LOW voltage level
X = don’t care

2Z = high impedance OF Fsute

r£9



VICEC CONNECTORS

— J3 RGB — |

DIGITAL cs

XCLKEN

I R G
R GB A\

ANALOG

XCLKEN RETURN (3.58M) |

PIN LINE FUNCTION
1 /XCLK External Clock Input
2 " IXCLKEN External Clock Enable
3 R . Analog Red
4 G Analog Green
5 B E Analog Blue
6 | Digital Intensity
7 R Digital Red .
8 G Digital Green
8 ~ B Digital Blue
10 - ICS Composite Sync — Active Low
11 /HS Horizontal Sync — Active Low
12 VS Vertical Sync — Active Low
13 GNDRTN Return for XCLKEN |
14 /ZD Zero Detect — Active Low
15 -/C1 Color Clock 3.58 MHz
16-20 GND Ground
21 -5V -5 VDC Power
22 +12V +12 VDC Power
23 +5V +5 VDC Power

3-26
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PARALLEL PORT
—Jle—

PIN LINE
1 /DRDY
2-9 DO-D7
10 /Ack
11 Busy
12 Pout
13 Sel
14 +5Y
15 N.C.
16 Res
17-25 GND

FUNCTION

Data Ready - Active low

Data lines 0-7

Acknowledge - Active low
" Busy '

Paper out

Select

5 VDC Supply

Reset out - Active low
Signal Ground

3-27




Signalbeschreibung der Centronics-Schnittstelle
. |

DRDY Dieses Signal wird aktiv, wenn die Daten (Data 0-7)
stabil sind. Es weist den Drucker an, die anliegenden
Daten zu libernehmen. Das Signal ist normalerweise
High und wird LOW, wenn Daten iibernommen werden sollen
(LOW aktiv).

BUSY Wenn der Drucker keine Daten iibernehmen kann, aktiviert
er dieses Signal (HIGH aktiv). g
In folgenden Fdllen tritt dieser Zustand ein-
1. Kurz nach der Dateniibernahme
2. Wahrend des Druckvorganges
3. Drucker nicht bereit (0ff-Line)
4. Wenn der Drucker gestdrt ist

C

ACK Dieses Signal stellt die Quittung dar, daB die Daten
vom Drucker idibernommen worden sind und er bereit ist, ]
neue Daten zu empfangen (LOW aktiv). 3

pPoUT Dieses Signal meldet, daB kein Papier mehr im Drucker
vorhanden worden ist (High aktiv).

SLCT Dieses Signal quittiert, daB der Drucker ausgewahlt
worden ist (High aktiv) _

DATA 0-7  Auf diesen Leitungen werden die Informationen
(8 Bit) parllel ibertragen: .
HIGH Pegel bei logisch *1*
LOW Pegel bei logisch *0*

3-28 ; 1
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SERIAL PORT

— J6 —
~11y¥ o o
GND .
Bedout . cTS Rz(D TXD
+RY ¢p . RTS
DSR I Shield GND

e

|

@13@124911%19@9 ©s é? ©¢ és é4 é3 .0
©2:020023022021020019B15@17Q16Q15@ 14
DTR
RI
Rud in

PIN LINE FUNCTION
1 SHIELD GND
2 TXD Transmit Data
3 RXD Receive Data

eb’ 4 RTS Request to send
5 CTS Clear to send
6 DSR Data set ready
7 GND GND
8 CD Carrier detect
9 +12 ¥ 12 Volts Power (100 mA)
10 -12 v
11 AUDOUT ‘ Audio out
18 AUDIN Audio into Amiga

. 20 DTR Data Terminal Ready
é; 22 RI Ring indicator

3-29
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Signalbeschreibung der seriellen Schnittstells

Signalname Signalrichtung Bedeutung 7

TxD Ausgang Transmit Data
Sendedaten vom PC zur Peripherie

G s :

RxD Eingang Receive Data
Emfangsdaten von der Peripherie
* zum PC
ot DSR Eingang Data Set Ready - F
Zeigt an, daB ein Peripherie-
gerdt betrlebsberelt ist.

CTS Eingang Clear to Send
zeigt an, daB ein Peripherie- 4
gerat empfangsbereit ist.

DTR Ausgang Data Terminal Ready
zeigt dem Peripheriegerdt, daB die
serielle Schnittstelle des PC be-
triebsbereit ist (siehe auch DSR)

RTS Ausgang Request to Send
: | Zeigt dem Peripheriegerdt an, daB die
serielle Schnittstelle, des PC
Daten senden will (Siehe auch CTS)

CD Eingang Carrier Detect
Modemsignal. Es zeigt an, daB ein
angeschlossenes Modem einen Triger
empfangt.

3-30

2%



EXTERNAL DISK CONNECTOR

— J7 =
DRESB
- SELZB DKRD
CRNG / FTRXD GNo 1> RDY 5
4
[ /] r
éu éu é)mésv és @-7-@-6-&5-@—@3 B2 01

23 fzz ?21 @20 ?19 ?18 ?17 &6 ?15 ?14 13
/ S S AT :
+12V / SEL‘{B _ DKWD SIDEB
INDEX STEPB
TKO WPRO
DIRB
SEL3B DKWE
PiN LINE FUNCTION
1 /RDY Disk Ready — Active Low
2 /DKRD . Disk Ready Data — Active Low
3-7 X GND Ground
N /MTRXD Disk Motor Control — Active Low
97 /SEL2B Select Drive 2 — Active Low
10 - /DRESB . Disk RESET — Active Low
11 JCHNG Disk has been Removed from Drive — Latched 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 /STEPB Step the Head — Pulse, First Low then High
19 DIRB Select Head Direction — O =Inner 1=0uter
20 /SEL3B Select Drive 3 — Active Low
- 21 /SEL1B Select Drive 1 — Active Low
22 /INDEX Disk Index Pulse — Active Low
23 +12 12 VDC Supply
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MOUSE/JOYSTICK/LIGHTPEN PORTS

ANdNI N3ad LHDIT
1NdNI Q35S34d N3d

Port @ is closer to Front

— J11 and J12 —

FORWARD® \ {(Mouse V}

FIRE® {Mouse Button 1)

BACKQO\ (Mouse H)

+ 5 {1.25mA)

LEFTO \ (Mouse VQ)

GND

RIGHTO\ {(Mouse HQ)

POTQY (Mouse Button 2)

POT®X (Mouse Button 3 if used)

FORWARD 1\ (Mouss V)

FIRE 1\ (Mouse Button 1) Foy-.

BACK 1\ (Mouse H) own
+5 (1.25 mA) o

LEFT 1\ (Mouse VQ) O w
GND o

RIGHT 1\ (Mouse HQ) 0O a
POT 1Y (Mouse Button 2) \ Ow

POT 1X (Mouse Button 3 if used) \\QJ
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s Video-Modus der PC-Emulator-Karte ;

Auf der Workbench-Diskette des A2000 mit PC-Emulator befinden sich in der
Schublade PC zwei Icon's mit der Bezeichnung PcMono und PcColor. Mit diesen

Icon's wird der PC gestartet.

Der Video-Modus {monochrome oder color) wird vorab mittels Jumper auf der

PC-Emulator-Karte festgelegt.

D

Entnehmen Sie die mdglichen Jumper-Einstellungen auf der folgenden Seite.

ATy




O~

Video Startup Table fiur PC-Emulator

Komponenten-Seite:

- L
Startup-Modus Jumper
f———
[= T -4
Monochrome g Z
|
Color 40 * 25 I
-]
I |
Color 80 * 25 aj i
}
None
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DRIVE PHYSICAL SPECIFICATIONS

GENERAL

The section contains the mechanical dimensicns and mounting recommendations for the JU-3X3.

MOUNTING
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 Loading - mounted vertically with door opening left or right.
- mounted horizontally with PCB down.

HORIZONTAL VERTICAL

RECOMMENDED MOUNTING POSITIONS

8-1
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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, J1, provides the signal interface and the second connector, J2, provides the dc power,

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

SEOJRTING- BAR P2
POWER CONNECTOR J2

LSI: CONTROL LOGIC / »5 EENNEATER
\ AMP P/N170204,P/N171822~4
LSI:R/WAMP 1. /

/

P1 CONNECTOR
HIF 3B-34D-2.54R

' I/F CONNECTOR J1

INTERFACE CONNECTORS LOCATIONS

SIGNAL " POWERSUPPLY RAieEINEEISIHN
33 CONNECTOR 4 CONNECTOR
A t i 1 +5VDC
L £ 4 "' | 4
S 5T — 2 +5 RETURN
/0"' '''''''''''''' — UL 3 +12 RETURN
[}
54 / [ ]”\ \ 4 +12VvDC
2 1 2 3 a

J1/J2 CONNECTOR

8-2
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f
H
i
T
¥

/ I/F Connector
DRIVE n
MCTOR
¢
1]

Power Connector
12 /

P ————————— WV ——
1 1
E 1 i
Qﬁ B o o—i T
1 s 1
B2 :--—o . 0——-: Customer doesn’t Use
) . 1 this pins
B1 —o o—1 1
I
I ' -
3
A
DO f—o 3 1 o—
D1 —O g4 1 o—
D2 —0 & |- a—
| _] wo2 .
g g 7 User's Option
: | MD3
D3 L—o 10 g i
Q\\. wl 612 11 o—
Js
@ oC —o 14 13 o— .
™ - l D1
! - [ 16 15 >—
or [
@ " DR —O 18 17 o—
L 4

SHORTING BAR P2 PIN ASSIGNMENT
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AnschluBkabe!

Das .vorhandene AnschluBkabel fir die 3.5" Drives des A2000 sieht wie folgt aus:

Systemboard Drivel Drive0l

fﬁ

- e
R . T S

33
34

Auf den folgenden Seiten finden Sie die mSglichen Jumper-Konfigurationen der

3.5" Drives bei verdrehtem und nicht verdrehtem AnschluRkabel.

Bei Aufriistung von ein auf zwel 3.5" Drives muB beachtet werden, daB zusitzlich

der Jumper J 36 auf der Hauptplatine gesetzt wird,

8-4




Ohne verdrehtem Kabel Drive 0
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MECHANICAL DIMENSIONS

101621 "
! Stepoing Motor 3
: :
{ ! A 1
!
!
| , L]
A
]
i :
) ! m3 4
5 Both sidesx4 1
! Base X4
1 E 3
A i . 1
M 1
i 15015 oy
z & x %
70+06 ! 3
Mount- !
ing hole 1 \ pr
piich ' R
I 600.5
i
i
Y 1-t i 31 dodo 3
. ! [ Y 1
31+ : a+p4 |, F Y §
l i 2121
Y i L 4
L 1 v 1
! " K
i i Ao
e L L L L L T T - Eec‘ !!f L]
T pjosltion !5!-»-]—- et 13)
1 6541 i
104 *0 - L -
= = Normal g -
position 5+0.6
LED !
!
! T i
L I ooy s T e { + [ L 7
l \ ) 43221 5,
E AR
=2 - e |y ey
TH I T T =y iy Sma] |
A 3611 -
32405 36.540.5 < 7.5
94+19 o {—— 38—

connector

{Mounting hole pitch} Power Connector

Back View

i
i
l

MECHANICAL DIMENSIONS
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MICROZARTRIDGE HANDLING
e

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 shouid 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.

c. Place ID labels in correct location, never use in reverse,
d. Do not use erasers. 0
f. Heat and contamination from carelessly dropped ash could damage disk.

e. Do not expose cartridge to heat or sunlight.

ey S S
' ’ %
= i
HE ///‘/'f Y 3
:
’ METAL 4 //,// ‘ 7
CLAMPING
H
INNER TRACK
TRACK 79 ; 37IN
94.0mm
MIDDLE TRACK
‘ TRACK 00
7 EDGE OF MEDIA
WRITE PRDTECT/ '
N J | -
3.54IN
90.5 mm

MICROCARTRIDGE NOMENCLATURE
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WRITE 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 TAB
HOLE CLOSED AS SHOWN TO OPEN HOLE
WRITE PROTECTED
BOTTOM VIEW

WRITE PROTECT OPERATION

8-9
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ELECTRICAL INTERFACE

INTRODUCTION

The interface of t-'ne JU-3X3 can be divided énto two categories.
a. Signal Lines
b. Power Lines

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

SIGNAL INTERFACE 3
The signal interface consists of two categories: 3
a. Co;*utrol Lines 3
b. Data Transfer Lines ’ 1

Ali lines in the signal interface are digital in nature and provide signals to the drive (input) or to the host
(output) via interface connector P1/11.-

Y

Input Lines

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

The input signals to be multiplexed are:

a. DIRECTION SELECT

b. STEP
¢. WRITE DATA

d. WRITE GATE

S o bk il

e, SIDE SELECT (JU-363 only)
The input signals which are intended to do the multiplexing are:
a. DRIVESELECTO E

b. DRIVE SELECT 1

TR

¢. DRIVE SELECT 2

T

d. DRIVESELECT 3
The signals which are not multiolexed are IN USE and MOTOR ON,
The input lines have the following electrical specifications. See figure 2-2 for the recommended circuit.

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

False = Logical one

Vin +2.410 +5.25V @ lin = 250 pA (open)

Input impendance = 1 k ohms

8-10




HOSTSYSTEM JU-3x3
DISK CHANGE (Disk IN) 3
DISK CHANGE RESET >~
IN USE
4 i
r 3
DRIVE SELECT = 3 {MOTOR ON 3) P
- 5
< INDEX 8
7
DRIVE SELECT =0 - 10
9
DRIVE SELECT = 1 o1z !
1
DRI!VE SELECT = 2 (MOTOR ON 2). ol
13
MOTOR ON 1 18
15
DIRECTION SELECT ~ 18
17
FLAT RISBON STEP = 20
OR 19
TWISTED PAIR WRITE DATA o1 22
21
WRITE GATE > 22
23
- TRETK 00 26
WRITE PROT| 3
- E PROTECT 28
27
i” READ DATA 30
29
SIDE SELECT (363) > 32
31
€
& READY 14
- 33
2
+ SVDC 2.
> 1 "
TWISTED PAIR +12vDC * > 4
3
AC LOGIC LOGIC
GND GND GND

7438 equivalen
at Host side

(

E INTERFACE CONNECTIONS
+5V
5 MAX 3 FEET
iyl 1k
TWISTED PAIR -
h 4 I 4
Y Y
i :
— -
-V NV

INTERFACE S!GNAL DRIVER/RECEIVER
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POWERON
MOTOR ON

DRNESELECT

VALID TRKOD
READY AND
WRITE
FROTECT
QUTPUT

VALID INDEX

DIRECTION
SELECT

STEP_

WRITE GATE

WRITE DATA

SIDE SELECT
(JU-363 ONLY)

VALID
READ DATA

(Suppliment) DRIVE SELECT l

)Y b
__/ ) k
I by b
AXs *
1200ps )
—————————————
I b)Y
XY
‘4_"'! S00ms MIN
I N N
~h = 9
—! !-t—- 1us MAX
)t 3
< 500ms MIN
N 1
I J RS *
1ps
1ps MIN * - *1 "
| L U U 1< L U 1.
1ps-1ms — ~<€—> 1500ps MIN
B I ] 3ms e
S 6ms

l

Ly

18 ms MIN .<_.>!

Bus MAX
|

g

:

}<— Bps MAX —)-l <——>-| 1200us MIN

Y
A

1200ps MIN

: |
18 ms MIN
) |

ms

.

1 us MIN

- 3
N 1
wou LT [l

A

500ms MIN

4

GENERAL CONTROL AND DATA TIMING REQUIREMENT

INUSELED

IN USE "1

INUSE LED
1

"1)PIN11 & 12 (Pin Pest P2 on PCB) shorted.

T, > e

OFF

=

ON | OFF

—

—

n

[-t-

OFF

l

~ =

ON OFF
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Input Line Termination

The JU-3X3 has been provided with the capability of terminating the seven input lines (eight input lines
at JU-363) listed below.

a. MOTOR ON
b. DIRECTION SELECT
c. STEP
d. WRITE DATA
e. WRITE GATE
f. INUSE
g. SIDE SELECT {for JU-363 only)
h. DISK CHANGE RESET
These lines are terminated fhrbugh 1 k ohm resistor arrays installed on all PCB.

fn 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 chms depending on

the number of used drives.
Drive Select1-4

Four separate input lines (DRIVE SELECT O through DRIVE SELECT 3) are provided so that up to four
drives in a multiplexed system may have separate input pins. Only the drive with a unique DRIVE SELECT
line active will allow the drive to respond to multiplexec input lines and enable the outputs to drive
their respective signal lines. A logical zero on the interface selects a unique 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 or

-writing on the drive. A 0.5-second delay after activating this line must be allowed before reading or

writing. .
Direction Select

This interface line defines the direction of motion the readAwrite head(s) will take when the STEP line is
pulsed. 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, if this input is
shorted to ground or a logical zero level, the direction of motion is defined as "in®. If a pulse is applied
to the STEP line, the read/write head(s) will move towards the center of the disk.

Side Select (JU-363 only)

This interface line defines which side of a two-sided diskette is used for reading or writing. An open
circuit, or logical one, selects the read/write head(s) on the side 0 surface of the diskette. A short to
ground, or a logical zero, selects the read/write head on the diskette’s side 1 surface. When switching
from one head to the other a 100 ps delay is required before any read or write operation can be
initiated. .

Step
This interfa_ce line is a contral 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 subsequent pulse must be delayed by 3 ms (JU-323, 363), 6 ms (JU-_
313) minimum from the preceeding pulse for normal mode.

8-13 -
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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, enabies 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.

Qutput Lines

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

True = Logical zero = Vout +0.0to +0.4V @ lout = 6 mA (max)

false = Logical one = Vout +2.4to +5.25V (open collector) @ lcut = 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 ievel and makes the transition to the logical zero level each time a reflector 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 a track. 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.

N R
1toB8ms
{— 200 £ 2ms —_—]
FIGURE 2-4 INDEXTIMING
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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U 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 it is protected. The drive will inhibit writing with a
protected diskette installed and, additionally, notifies the interface.
Ready

This interface line provides information on the status of the drive that allow the controller to operate,
all 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 ;

Drive is not ready

——

G.

N, SR £ TS200ps

T

i 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 wwhen DRIVE SELECT line is activated.

bk o

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) is shorted.

DRIVE SELECT —

)
W ;

CARTRIDGE

Removed

DISK CHANGE

DISK CHANGE T Reset

RESET ] |

2} Shorting bar (Pin 16,18) is shorted.

]
i
{
;

DISK CHANGE

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 piug.

CARTRIDGE :
‘ \ Inserted /

DISKIN

DRIVE 3ELECT

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

POWER INTERFACE

The JU-3X3 required only d¢ power fo-r'oéeration. DC power to the drive is provided via J2 located on

the component side of the PCB. The two d¢ voltages, their specifications and their J2 pin designations
and outlined in table 2-1, The spec;f‘catlons outlined on current requirements are for one drive. For
multiple drive systems, the current requirements are a multiple of the maximum current tlmes the
number of drives in the sysiem. Figure 2-5 illustrates the JU-3X3 d¢ 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 noisé from outer

systems.

TABLE 2-1, DC POWER REQUIREMENTS

12PN DCVOLTAGE | TOLERANCE CURRENT MAX RIPPLE (p to p)
1 +5VDC +0.25VDC O ANax 50 mV MAX ALLOWABLE
2 +5 RETURN
3 +12 RETURN
4 0.21 A MAX
+12VDC £1.2VDC 22l A 100 MV MAX ALLOWABLE

8-16
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1.5 =
1.0/
12 VOLTS
SVOLTS e
TYPICAL —
CURRENT 0.6
REQUIRE-
MENTS
(AMPS ) 0.4 —
0.2
0.1
. 0.05
POWER 1 ‘MOTOR | SETTLED ! SEEKING i WRITING J READING
ON START ON TRACK at3ms
5 SPINDLE
RUNNING ~

FIGURE 2-5 DCPOWER PROFILE
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Radial Alignment

Normally, this adjustment is not necessary.
If the stepping motor mounting screws have loosened, or if parts have been damaged, or if a compatibility error has

occurred, check and re-adjust as follows:
Steps 1 thraugh 4 apply to both the CE and DAD types, except that alignment diskettes are different between them.

. Insert an alignment diskette.
Cautlon Be sure to leave the ahgnment diskette indoors far 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
5. Check amplitude waveforms for Side 0 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. |f it is not, adjust as follows:
7. Loosen the two stepping molor mounting screws.
8. Turn the stepping motor along the base by hand until the Iobes of the two waveforms have approximately the same
amplitude, and retighten the mounting screws. {See Fig. 4.2.)
Seek from track 0 to 40 and from track 79 to 40, and check that radial alignment is correct.

.

=]

©o

T
|

[hdd

AN
/

AN

N
/]
L

(O

A ]
~N
|

A
(
N

™.
v
!

I

yd
v

N

/
(
N

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

The following shows the signal connector pin

configuration on the FD1035-

=N No. 2
PWB part /
-surZace
2 5 2
1 T
- =\ / :
— — 1
[ R
= h
\;3 PIN No. 1 ¥m No. 33

Signal name I/0 Pin Pin Signal name
number | number F
DISK CEANGE Qutput signal 2 1 GND %
{IN USE) Input signal 4 3 GND
DRIVE SELECT 3 Input signal 6 5 GND ]
INDEX Output signal B 7 GND
DRIVE SELECT 0O Input signal 10 9 GND
4% DRIVE SELECT 1 Input signal 12 11 GND
< DRIVE SELECT 2 Input signal 14 i3 GND
= MOTOR ON Input signal 16 15 GND
DIRECTION SELECT Inpukt signal 18 17 GND
STEP Input signal 20 19 GND
WRITE DATA Input signali - 22 21 GND
WRITE GATE Input signal 24 23 GND
TRACK 00 Output signal 16 25 GND
WRITE PROTECT Output signal 28 27 GND
READ DATA Output signal 30 29 GHD
SIDE SELECT Input signal a2 31 GND
READY Qutput signal 34 33 GND

8-21
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2.1 ASSEMBLY OVERVIEW

ACTUAL SIZE

A

ré- P
A B ¢
&
POS. DESCRIPTION PART ND.
1| ToPCASE 327011.01
? BT TOP SHELD 22711601
3| DRIVD MTG BRACKET-HET 32714301
CRIVE 141G BRACKET-PANA 327144-01
4| 35" DAV ASSY-NEC 31410
15" DAIVE ASSY-PANA 227142-01
5 | DBISK EJECT BUTTON-NEC 327006-01
DiS& £JECT BUTTON-PANA 328117-M
6 | ICHFACE PCB ASSY 127204-01
7 | IMTURFACE CABLE ASSY 227164-01
8 | CABLE CLAYP ASSY 227208-01
g 5 | nf poTICN SHEELD- 32711761
10| porToM CASE 327010-01
10| LED AS3YEC 321750
LED ASSY PAA 271E 02
12 | RUBELA FCOT 327053-01
13 FRONT BEZEL 327012-01
14 ] HAMEFLATE-ANIGA LOSO 2711301
PARTS NOT ILLUSTRATED:

RIABON CASLE ASSY-DATA 327205-01
CABLE ASSY POWER 2725701
USERS I4STRUCTION SHLET 127202-01

2. 3.5 EXTERNAL BRIVE
DISASSEMBLY

Assembly Overview

THE MAJOR ASSEMBLIES IDENTIFIED

8-22
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INTERFACE PCB ASSY. #327204

1 MTRE
1 STL3
18EL2
#SELY
1 DRES

. WNCEX

| CHHG
«12
+ 5

Fari7a

FRYARI

| C)

|

T

|

L

Ct 0 3-FI2sV
 —

LIGHT BLUT

Board Layout

J2 23 PIN

J5 23 PIN a4 PIN
MALL J4 HEADER FEMALE
1 24 2
32 13
“'\lﬁ 2
Nz i

b

((

L5374

\
& l 7438
= 5
€
ur o u2
] £

((q

-

<K

N
7438
uz

v
71 72|
11 g 1
7 A L.,K— }_35 ::
2 | -
CHASSIS ! _} .
3. 3
[:2 4 PIN EIS
tﬁ..g—qj

Interface Schematic
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SCQPE

These Specifications apply to 5-1/4" double-sided 48-TPI minifloppy disk drive (hereafter abBreviated as
FDD) CHINON F-502L010

FEATURES

The features of the F-502LII

(1)

{2)

(4)

(5)

(6)

Pop-up Mechanism
With the newly employed pop-up mechanism, the
mischucking at disk insertion.

Low Power Consumption
As a newly designed LSI {C-MOS chip) is employed in the read/write and control circuits, high perfor-

mance and low power consumption are achieved. In stand-by mode, power consumption is only 1.86W,
and in operation mode 4.42W, making system design easy.

Built-in Disk-in-sensor
With the built-in disk-in-sensor, when no disk is loaded. the motor is stopped. This extends the motor

service iife and reduces power consumption. When chucking the disk, the DD motor is rotated temporari-

disk can be loaded/unloaded with =ase, preventing

ly 10 assure the centering of the disk.

Automatic Power-down Control . .

If no rotation commands are sent to the step motor during a given period of time, the step motor will au-
tomatically go into a “power-save™ mode.

Direct Drive Brushless Spindle Motor
A slim, durable, direct drive spindle motor is used a..d even after continuous use, no maintenance or check

-

procedures are required.

Ftug Compatibiity
Recording format, data transfer rate and disk rotation speed are- compatible with standard size 5-1/4"

drives. 5

91
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SPECIFICATIONS

Specification

Htem
~ Double density Single density
Per disk 500 K bytes 250 K bytes
Unformatted E
= Per track 6.25 K bytes 3.125 K bytes
S
E— Formatted (16 sectors) Per disk 327.68 K bytes 163.84 K bytes
9, | (Equivalent to 18M format) Per track 4096 bytes 2043 bytes
[s+]
o .
= | Esemaned (9 ssctors) Per disk 368.64 K bytes 184.32 K bytes
(Equivalent 1o iBM format) Per track 4608 bytes 2304 bytes
5876 BPI 23938 BPI

Recording density

Eate of data transfer

250 K bits per second 125 K bits per second

Power-on to ready time

0.5 sec. or less

Roiation speed
Long term speed variation

E : Single track seek 1ime 5 ms per track
% Average access ume ' 86 ms
;:U) Sertling time 20 ms
Average latency time 100 ms
300 rpm

Less than+1.5%
Less than+1.5%

Instantaneous speed v_ariation
Number of tracks 80
Number of cylinders 40
Number of heads 2

; Outer O side: 57.151 mm 1 side: 55.034 mm
fizdius of track Inner 36.513 mm 34.396 mm
Number of indexes !
Recording mode MFM FM

48 TPI

Track density

o

1
i
!
[
X
L
{
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Specification

Item

Specification

Physical dimensions

146 (W} x 41 (H)x 220 (D) mm

Weight

Approx. 1.2 kg

Power supply

Power consumption

DC+12V £5%

DC+5V =5%
\ +5V +12V POWER
Stand-by (DD motor off) 300 mA TYP. 30mATYP, 1.86 WTYP.
Read operation 370 mATYP. 160 mA TYP. 3. 77 WTYP.
Werite operation 380 mA TYP. 210 mA TYP. 4.42 WTYP.
Seek {continuance) 270 mA TYP. 500 mA TYP, 7.35 WTYP.
Spindle Motor g Wt o

Starting current 900 mA MAX

(0.5 sec. max.)

.

Rippie voliage allowance

DC+12V

DC+5V

Less than 150 mVp-p {including spike noise)’

Less than 100 mVp-p {including spike noise)

Noise

Less than 55 phons (class A) [separated from the drive by Tm) -

Cabing1 specifications

Front panel

Material: ABS

Color: Light Grey(See below)

Front lever

Mazterial: ABS

Color: Light Grey(See Below)

Maker s Shin-l\iittetsu Chemical

Industries.

P/N

RK-B0OS2KW-5 -




Installation Conditions

ftem Specification ’ ‘ 7

Mounting position

Honzontal . . Vemcal -
g ’ ’ Keep the horizontal level to within 1 5 degrees wnh from panel ra:sed.
During operation 5 ~ 45°C g i
Temperature-- - - | During non-operation 0 ~ 50C
During storage - -20 ~ 60°C -

During operation 20~ B0% RH Maximum we1 bulb temperature 29°C

During non-operation| 5~ 90% RH No dew condensation

Environment conditions

Humidity
During storage 8 ~ 90% RH No dew condensation
Temperature change I 15°C/H .
) Continuous vibration Amplitude Less than0.5 mm 5 ~ 25 Hz . )

7 ontinuous v i

During operation ) : i 025G 25 ~ 100:Hz
. Single vibration Less than 10G (10 ms}
Vibration : SR

' During non-operation| Continuous vibration VAmpmude Less‘ ﬁ?n ; rsnGm 95 —‘1%;'2'*
and storage .. AT R e =5y = 2
(wW/Protect sheet) - | Single vibration | Lessthan30G(10ms) "= =

) Fall height in packing State:r 70 em’ . v
Drop shock 7 W e
. {corner: one time, sides: thiee times, flat surfaces. six nmes} e o
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INTERFACE SIGNALS

The interface signal has 11 input signal lines and 5 output signal lines. See Fig. 5-1.

Signal Voltage Levels
The interface signal interfaces with the controller at the TTL level. For all sugnals low is true. The I/0 signal

level into the drives have the followmg specifications.

{1) Input signal ; p
Low level 0V to+0.40V ) - ¢
Highlevel  +2.40V t0+5.25V ' '
Input impedance 1500

{2) Output signal
Low level OV to +0.40V
High level +5.25V max. (by rec:eiviag the end terminator)

Output current {for low level) 48 mA (max)
Output current {for high level) 250 uA (max)

Input Signals
(1) DRIVE SELECT O to 3 signal lines ... ...

When one of these signal lines goes into low level, the drive corre5pondmg to the signal line is selected

and the 1/0 gate is opened. Up to four drives can be controlled using these four signal lines. The drive
corresponding to one of the DRIVE SELECT 0 to 3 signal lines is determined by the posmon of rhe short

plug in the drive. ,
This line also controls the Dh/OFF of the spindle motor. When one of the DRIVE
SELECT 0 to 3 goes into low level, the spmd]e motor revolves. When it is set to
high level, it stops. ; . : )

(2) DIRECTION SELECT signal line’ :
This signal determipes the dxrect:cn of movement of the head when a pulse is sent via the STEP s:gnal

line. When this signal fine is set to low level and the STEP signal pulse is sent, the head moves loward the -
center of the disk. When it is set to high level and Ihe STEP sugnal pulse is sent, the head moves away

from the center.

The Iog:c level of th:s sngnal should be held for at Feast 1 mlcrosecond after the zranhng edge of 1he STEP X

pulse.

{3} STEP signal line ;
This signal line moves the head. With the rise of a single low level pulse this srgna! line’ changes

from LOW level to HIGH level and 1he head moves one track in the dlrectuon determmed by Ihe DIREC- :

TION SELECT signal. . i ; Tk
However, this signal is not accepted when the FDD is in WRITE mode The head is stab:hzed 20 ms after

the trailing edge of the last STEP pulse and t‘:e FDD is ready for data read/wrue operatton. -

(4) WRITE GATE signal line ; 5
This signal line specifies drive write and read status. When thls signal line is set to low level, write
. enable status occurs and the data is stored on the disk surface by thE WRITE DATA sngnal. When
this signal line is set to high level, read status occurs. . Dl B ey
After the writing operation, a perrod of 1 2 ms is necessar}' bEfOTe 3 vahd READ DATA sngnat ap-

pears cm the mterface.
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{3)

(6)

(1)

{2)

(3)

(4)

(5

WRITE DATE signal line

Data written on the disk surface is transferred on this signal line. With the decline of the pulse sent to ihis ;

signal line (when the signal line changes from the high level to the low level), data is written on the disk

surface.

SIDE SELECT signal line

This signal line selects the head.

When this signal line is set to high level, the side O head is selected: when it is set to low leve), the side
1 head is selected. Side O stands for the one-sided medium recording surface.

The selection is completed 100 microseconds after the change of the SIDE SELECT s:gnal l:ne and

v
‘\.

v

read/write becomes possible.

Output Signals

INDEX signal line
Whenever the disk rotates once, th:s signal line outputs a Iow level pulse indicating the start of the

track. A decline of the pulse signal (when this signal line changes from high level to low level) indicates
the start of the track. However the pulse is oniy output when the disk Is anserted

TRACK 00 signal line ;
When this signal line is set to low level, the head is located at the track OO0 position and the specific
phase of the stepping motor is excited. - :

WRITE PROTECT signal line o :
When this signal line is set to low !evel the inserted disk cannot be written on. Thrs signal line may also

be set to low level even when no disk is inseried in the drive. The write function of the drive becomes

inoperative when write-inhibited disk is inserted.

READ DATA signal line
This signal line is used for the transfer of the pulse series read from the disk, in whuch clock pulses and

data pulses are mixed. The negative-going edge (the moment of change from hngh level to low Ievel) of
the pulse output at this signal line indicates the readout data (clock and data pulses) (See Page 14)

READY signal fine
When this output signal line is set to low level, the chsk is inserted and the nurnber of disk rotations is

fixed. : : .

When the READY signal is ON, read énd write o,r.;e.rations can be ;ﬁerforrned on the disk. lmrn.ediately sfrer -

the MOTOR ON signal is turned ON, power is supplied. After the d:sk is mserted check that the READY
5|gnal is ON before performing write and read operanons G Lo
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J Fig. 5-1 Interface with the controller and host system .
CONTROLLER SIDE - DRIVE SIDE - !
' |
OPEN 2 |
IN  USE . 4
DRIVE SELECT 3 8 INDEX
= 3
DRIVE SELECT 0 10
DRIVE SELECT 1 12
DRIVE SELECT 2 14
&F OPEN 16
DIRECTION SELECT 18
STEP 20
WRITE DATA ° 22 )
WRITE GATE 24
26 TRACK 0O
7 28 WRITE PROTECT 5 e
; - : ' 2 ' 30 . READ DATA’ g
,‘ ‘ SIDE  SELECT ' 32
Qg/ 34 - READY
RN +12v DC ORS AT S s
DC GROUND s —1 SIGNAL GROUND -
' +12V RETURN @ dge e a8 A
e el 1 7 R SRR
+ sv return @ g bl W faged
+ 5V 0OC ® - !
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< GROUND " GROUND -’
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ignal Timing

S

ize sequence

i

itia

{1) In

| 100ms max

. g0%

500 ns max

700ms max

DC power ON
(+5V,+12V)
DRIVE SELECT

VALID

Status Signal

|

TR OO ]
ite Protect

Wr

MOTOR ON -

VALID
INDEX
READY

"k
¢ B
3
(m]
W
@




(2) Access liming

" DRIVE SELECT

Sms min

t 25ms min f ' ’ 25ms min f
| I |
STEP J l U
i t oyt ] I I ! _,
' ! t i 4
DIRECTION
SELECT
L '
= 1
TRACK 00
ot lips min.
{2) Read timing
DRIVE SELECT 4
. s mun
STEP
" 25ms min . 3
- ’ 1us min X > -
WRITE GATE W - g 5 I
- L s 1ms min _,
SIDE SELECT B |

25ms max




{4) READ DATA timing

‘e
DATA 17 I o t o 0 o
250ns = 250ns : 445 nom ) k Bus nom f y )
READ DATA
{FM recording)
C b C o} c c D = c c
g . 250ns = 250ns Bys nom 6us nom 445 nom

READ DATA

1 'l l |
(MFM recording) L T U U U U
; ’ ) 0 o c c

-

C; Clock D; Data

v

(5) Write timing

700ms min

MOTORON  ——.

DRIVE SELECT —

gg Y o . a " 1ms mn

-STEP

I 2Sms min

. Tus mn e 1.2ms min

WRITE GATE




(6) WRITE DATA timing

DATA N . - q &

200ns rmun ' 4,5 - 20ng

WRITE DATA
(FM recording)

) c D c D g c D c
@ 200ns min Bus = 40ns 6us = 30ns
L] 3 | [}
WRITE DATA | - i
(MFM recording) U U
D, D D

C; Clock D; Dara

{7) INDEX timing

* . DRVESELECT.. =, . o®@l «f Bl wii s Fd 00 0 0
9 READY _ S g N A 3




POWER SUPPLY INTERFACE

Power Supply Specifications
The DC power (+12V, +5V) shown in Specification (2} of Section 3-2 is required by the power supply. There

are four power lines (+12V, +5V, and the two return lines).

Frame Ground * ‘
The frame ground and signal ground are connected through a capacitor and a resistor. The values are as fol-

lows:

R=100kR  C=0.01uF ' :

Connect the frame ground where the AC ground and DC ground are one point connected in the host system.
i

Power Supply Sequence
{1) The power ON sequence is not specified. However, the time in which the supplied power voliage rises up

to 90% of the specified value, should be set to 100 ms or less.
(2) If the drive is in a status other than write operation, and the DC power is disconnected, the disk and the

data stored on the disk are not destroyed. However, its contents will be destroyed if the WRITE GATE is

not set to high level.

- INTERFACE CONNECTOR AND PIN ARRANGEMENT

Interface Connector
{1) DC power connector

Drive side * Host side
Connector/housing AMP 172343-1 AMP 1-480424-0 )
or equivalent or equivalent
Pin e AMP 60618-1
or equivalent

{2} Interface signal connector

Drive side

Connector Card Edge Connector
(Fig. 8-2)

Pin Arrangement .
The arrangement of each pin is shown Fig. 7-1. This diagram shows the back of the drive.

/

PJ1 (170 Connector) PJ2 (Power Connector)
R T R R . [ ]

C | — T T —] -— PCB
by o & O 0o 0 00
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e L ;
6
Q.
- o 'L ;
. . : £ T . ;
. : m . A ‘..,. ¥
. ) o :
o QT , : :
+| Lo s _
% i S : -
ol gl 2 L _ ; ,
+i| © ¥ o s
| + mm . - '
, w| < SO " :
0. M, e i K i
= - —— . | I .
3| 3 K N e
7 . 5 "y
| O . o . F T
vt B | C—— Lo .
=2 o A T

1.4+01

|

MIN
7.81
<

2.35




{1} DC Power connector )

\ ' - Piﬁ number . Signal £
1 +12V DC : !
2 +12V RETURN '
3 '+5V RETURN
4 +5V DC |
{2) Interface signal connector ,"v
Pin number * Signal Pin number Signal
2 OPEN 1 GND
4 IN USE 3 GND
g 6 DRIVE SELECT 3 5 GND :
R | INDEX i 7 GND ]
10 DRIVESELECTO 2| 8 GND :
12 DRIVE SELECT1 4 1" ~ GND
14 DRIVE SELECT 2 © 13| . GND
16 OPEN . 15 " GND
18 DIRECTION SELECT 17 GND
20 STEP . ' 19 ~ GND
22 wn_leDATA N B 'GNp
/ 24 WRITE GATE 2305 | GND ’
- 26 TRACKOO = - | ©. 25 * [: 7 GND
g;; o 28 WRITEPROTECT | 27 | ‘eno
30 BEADVDATA | . 28 | . enDoo
32 SIDE SELECT < . GND . ErE
34 READY . - 33 . GND :
GND: SIGNAL GROUND - :

a'ﬁr G . 3 h ) = - LRl SR
= i T s i : S s e




Q . SHORT PLUG AND FRONT LED
Short Plug :
The arrangement of each pin is shown Fig. "

J1

] =-— PCB

nwloo

(-}
wWwloo
N[00
-|l00

Fig. 8-1 Short Plug

This diagram shows the side of the drive.

Q;g Note: Position 1 through 5 of the "d17 are designated as follows.

POS. 1: Connect the termination resistors when closed

POS. 2: Configure the drive d@s "DRIVE 0" when closed

POS. 3: Configure the drive as "DRIVE 1™ when closed

POS. 4: Configure the drive as "DRIVE 2" when closed

POS. 5: Configure the drive as "DRIVE 3™ when closed : ) -

Front LED
The front LED lights when the DRIVE SELECT signal selected by the short plug is set 10 low level.

.




Functions of Test Points

The following ten test points {with two GND} are provided on the control board, each of which is used in ob-
serving the waveform for FDD adjustment or check.

(1} TP1, TPZ (pre-amp output) and TP3 (analog GND)

. 1.5F or 1F period is observed. (See Table 106} = . , I

(3) TP5 (Digital GND) ‘ ‘ S

(4) TPE (index sensor) ; ‘ § f

(5)

(6)

(7}

_ This is the test point of the write protect sensor photo-transistor output. The mverted WRITE PROTECT
. output signal appears here. With a dlsk in whlch a measure. for wnte protect-on is taken (lts notches are * 7

.TPS (stk-:n sensor) ; = B Ve ™ .
~ Thisi is the test point of the disk-in sensor photo~transrstor output - R
Thls sngnal becomes hugh Ieve! when a dtSk is mserted mto the FDD

These are the test points of the read amp output.

The signal from the head, after being amplified in level about 200 times by the pre-amp, and then filtered
out by an LPF, after which it can be observed at test points TP1 and TP2. TP1 and TP2 are in 180" anti-
phase to each other.

For accurate waveform observation, it is necessary to add the signals of both channels together (the sig-
nal of the one channel is inverted in phase) to observe these signals as one waveform using an oscillo-
scope with two channels. TP3 is used in grounding the oscilloscope. ;r ﬁ_ _
TP1 and TP2 are used in checking the read/write head for its different characteristics or in checking and
adjusting the tracking alignment, the index burst timing.

TP4 (read data signal) . ; :
This is the test point of the read data pulse. The mverted READ DATA signal appears here., |
In FM mode a data signal with 2F or 1F period is observed, while in MFM mode, a data sugnai with 2F ‘

This test point is used in check and adjustment of asymmetry. . .

This is the test point of the rndex sensor photo-transistor output after it passes through the Schmitt
inverter. Thus the inverted output signal appears at this test point. 3
TP6 is used in the following checks and adjustments : '
1. Check and adjust disk rotating Speed

2. Check and adjust index burst timing

3. For external tngger check and adjust tracking ahgnment

TP7 (lndex sensor) g P o S ok P L2 s mies,
This is the test point of the mdex sensor photo—trans:stor output A waveform with soft leadmg and trail- i
ing edges appears here, since the sensor output signal is taken out before flowing across the Schmitt :
inverter. Here it is necessary to check that the output vo!tage of the index sensor is normal (wnth no
waveform split), - . : AR
Note: Use TP6 in check and adjustment of index burst timing since the index burst timing may dev:ate e
accordmg to its relevant manner of tnggenng : ;

TP8 {wnte protect sensor)

masked), it becomes highlevel. .~ . -~ : : e N g
The voltage at this test point should be more than 3Vin the wnte protect state and Iess than 0.5 V in the
write enable state (the notches are open).” : : e
Th:s test pornt tS used in check and adjustrnent of the wrlte protect sensor.




(8) TP10 (track 00 sensor)
This is the test point of the track 00 sensor photo-transistor output. The voltage at this test point should

be within the range shown in Fig. 107.

Adjust so that the level of the sensor output changes between track 01 {Low leﬁel) and track 02 (High le-

vel).

More than 3.0V

Less than Q.5v

Track positton 02

Fig. 107
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Check and Adjustment

i

Adjustment of Veil Position (For F-502l) ; : 5

.. e

When the clamp base plate ass'y is replaced or when the machine is repaired, adjust the posmon of the veil as
follows:

(1) Tools
(D Hex. wrench for M1.5
(D Screw lock adhesive

(2) Check and adjustment procedure g
) 1. Lift the door lever (Fig. 408) to release the lock. o _ S ;
(The door lever should be kept opened.) o : E

2. Load the work disk {do not close the door lever). - ;

3. Turn the veil adjusting screw 'sg that the distance between the release spring and pop up Iever when
they start moving is 2.5 ~ 3 mm (Fig. 301).

4. If the value specified in item 3 cannot be obtained, adjust the veil adjusting screw.

5. Apply screw lock to the veil adjusting screw. ;

6. For setscrew mounting, refer to item 1-2-1.

Release spring

Veil position adjusting screw
{ (M3-setscrew)

Pop-up lever / :




| At:l}ustment of CIarnp Support Plate Position

- r
e When the following parts are replaced or when the machine js serviced, adjust the position of the clamp sup- g‘
: - port as follows: -
O Clamp base plate ass'y
O Clamper ass’y
C DD motor ass’y
(1) Tools .
(D Phillips screwdriver for M2.5 .
(D Screw lock adhesive : :
{2} Adjustment (This ad;ustment is not needed on F-502LII Rev.B.) " Cd 3
1. Push down the door lever (Fig. 408) to lock. In case of F-502LII, set the pop-up lever to the disk inser- =
tion position (Fig. 409) and set the front lever as shown in the right figure to lock, ‘ .
2. Loosen two clamp support mounting screws, : i
3. Adjust the position of the clamp support and align the holes in the clamper guide and clamper shaft. R
4. Tighten the screws to the specified torque and apply a small amount of screw lock adhesive. See Fig.
302. : _

/s ) Clamp suppo-rt p!ata

Clamper shaft : /

E.——_]L—-Clamp support

mounting screw

Clamp support *°
mounting screw

Clamper guide e

Clamper guide

- Clampershaﬁ .

F-502Il et g B . FSOZLII(RevA}

oyt g o Fig.302

Check of Write Protect Senst:r b_ T T

When replacing the followlng assembhes be sure to check the wrlte protect sensor. e
O DDmotorass’y =~ = " o . . A

O Write protect sensor assy < e BT e g
{1) Measurmg inst .uments and j!gS '-f.'._'__ A 5 e - -
- ®Max. media jig - o ": dhapdt. S L
@ Digital voltmeterorosc:lioscope R ) o S en ST
@FDD tester s e E . i T

(2) Check procedure :

o Connect the digltal vo!tmeter or oscﬂ!oscope to test pomt TP8 on the control PC board
Settlng of oscuf!oscope. DC1 V/dw . 5% g o WAL S R

—

2 Insert the rnax medla jig at the posmon where notch A is on the path of the hght from the wnte protect
sensor. 3 _

e




3. Supply power to the FDD, then check that the voltage at TPB is thh:n the following range: *
Voltage at TP8 when notch A is on the light path: Less than 0.5V i

4. Shift the max. media jig to the position where notch B is on the path of the light,

5. Supply power to the FDD, then check that the voltage at TP8 is within the following range
Voltage at TP8 when notch B is on the light path: More than 3.0V

6. When it is not within the specified range, check whether or not there i is foreign matter on the light
path. If so, remove it. If not, replace the write protect sensor ass’y in accordance w:th item 4 11.

‘, =

£t

Check of Disk-in Sensor

When replacing the disk-in sensor ass’y, be sure to check the disk-in Sensor...

{1} Measuring instruments
® Work disk
@ Digital voltmeter or oscilloscope
Q&'; @ FDD tester

(2) Check procedure N
1. Connect the digital voltmeter or osculloscope to test pomt TPY on the control PC board ass y
Setting of oscilloscope: DC 1V/div. P -
2. Supply power to FDD, then check that the voltage at TP9 is wnhm the foilow:ng range. T
Voltage at TP9: Less than 0.5V :
' 3. Insert the work disk and supply power to FDD, then check that the vo!tage at TPQ is wrthln the follow-
ing range: £
Voltage at TPS when inserted work disk: More than 3V _ Pl i i : 3
4. When it is not within the specified range, check whether or not there is forelgn matter on the light
path. If so, remove it. If not, replace the disk-in sensor ass’ y in accordance with item 4-14.,

Check and Adjustment of Disk Rotatmg Speed Tl e
The rotating speed of the DD mctor has been adjusted berore the DD motor ass 'y is buxlt in. When replacmg
g; or repairing this ass’y check and adjust the disk rotating speed according to the followmg procedure ' 2t
(1) Measuring instruments, and tools : T BT SEEIEA e

(D Small screwdriver
(@ Frequency counter’ : _ =L
®@Workdisk - . - . T e A S § e

@FDDtester : it TR S ek TR R GR T

i

(2) Check and adjustment procedure P it e o Bl A
~ 1. Connect the frequency counter to TPB and TP5 TR T R =

" 2. Load the work disk and rotate the DD motar, =~ = amag x i) n pme L]

3. Set the head to track 00, SN o e iE o

4. Check that separation between pulses at TPB is thhm the followmg range g T T ‘
Pulse separatlon at TP6: 200 + 3 ms 5 : G T R

5. When the pulse separation is not within the spemﬁed range, adjust the vanable resistor (see Fig. 41 2): ¥

on the servo PC board of the DD motor ass 'y so that it is set to ar0und the center va!ue of the specified _ - ,-, .




&

Check and Adjustment of Head for Touching with Disk

When replacing or repairing the following parts or assemblies, check and adjust the head for touching wnh
the disk according to the following procedure:
O Head carriage ass’y
{1) Measuring instruments and tools
(D Oscilloscope
(@) FDD tester
@ Work disk

{2) Check and adjustment procedure
" 1. Connect the oscilloscope to TP1 or TP2 {pre-amp output).
Setting of oscilloscope: AC 0. 2 V/div., 20 msec/dlv
2: Load the work disk and rotate the DD motor.
3. Move the head to track 39.
4. Select the side 0.
" 5.
6.
7.

it
gt

Write one cycle of a 2F signal, then set the FDD in reproduction mode.
Measure the average read level for the above one cycle. : :
Pressing the upper section of the head arm very lightly (10 ~ 20 gram) execute step 5 and measure
the read level as in step 6. : ‘

8. Check that the average read level at step 6 is more than 80% of the read Ieve! at step 7.

9. Select the side 1 and repeatitems 5 ~ 8. - _ S A
10. Move the head to track 00, then execute steps 4 ~ 9 T g s T
11. If the.value specified in item 6 cannot be obtained, loosen the veil adjustmg screw (Fig. 408) (by about

90°) and check again. After re- ad;ustment be sure to check and adjust the veil position referring to
, item 3-1. (For F-50211) : -
12 When the requrrement in step 6 is not met even by executmg step 1 1, the followmg causes can be as-
sumed.
a. Disk defective: : : T .
When the disk or;acket is deformed or damaged replace the work dlSk.
b. Head carriage ass’y defective: ; i
Replace it in accordance with item 4 9
Note When pressing the head arm, be carefui not to Iower the rotat:ng speed of the DD motor by
pressmg lt wrth excessive force el g e S S e - =5 '

" Check and Adjustment of Asymmetry

When replacing the following assemblies, check and adjust the asymmetry accordmg to the following proce
dure: - . : - g 5 ) :
O Head carriage assy - :_;' <y o A e O s e e ey
O Control PC board assy Fpird i ke i i e ey
(1) Measuring :nstruments and tools f il vy i e B D T
@Osca[loscope Mo D BT o W i, A T L e
@ Alignment dlsk o By gy IR T L R B RS
@FDD tester™> " T LN AL L R G T
® Small screwdriver
@Work dISk

{2) Check and adjustment procedure 3 P ' o

1 __Connect the oscilloscope to TP4 on the control F‘C board L
: }, Settmg of osc:lloscope DC 1 V/div. - '_fi-; £
2 !_oad the allgnment dxsk and rotate the DD motor




3.
4,
5.

Move the head to track 39. .
Select the side 0. '
Check that the asymmetry meets the following value:
Asymmetry (with alignment disk): Less than 0.6 usec.
Arrange so that three read data pulses can be observed on the oscilloscope screen. Then, check so
that the split (asymmetry) width of the second read data pulse waveform from the trigger pulse.

. Remove the alignment disk and load the work Hisk. :
- Write a 1F signal on track 39 and measure the split (asymm_etry) width of the waveform as shown in

Fig. 303. : , o sy

. Check that the asymmetry meets the following valua:

Asymmetry of 1F signal on track 39: Less than 0. 6 usec

. Select the side 1 and repeatitems 5 ~ 8. _
. When the asymmetry does not meet the SDEle18d value, the following causes can be assumed.

a. Disk defective:
Replace the work disk.

b. With high density of leak

magnetic flux around FDD: - }

When magnetic flux sources such as magnet, transformer, CRT, magnetrz:ed iron, etc. are near |
the FDD, place them far away, then carry out the asymmetry check and adjustment once again.

c. Head defective: ' B o & )
Replace the head carrrage ass'y in accordance with |tern 4 9

d. Read amp defective:
Replace the control PC board ass’y in accordance wnth item 4 3.

“~samacn

Tngger . ' Asymmelry

Fig. 303

Check of Read Level and Resolut:on -- .' z ; L

When rep!acmg the following assemblres check the read !eve! and resolut:on. g , :
O Head carriageass’y . . . Wi g SR R Tey e Sety RS
O Control PC board ass’y =~ - ‘ ' w3 et S

(1) Measunng instruments
(D Oscilloscope
(D FDD tester




&
{2} Check procedure

1. Connect the two channel oscilloscope to TP1 and TP2 (each for pre-amp output) on the control PC

board. _ .
Setting of oscilloscope: AC 0.1 V/div, 2 . § us/div, . _

Set chanpels CH1 and CH2 both to the above range invert the signal of either channel and add the -
signal of both channels together. ;

2. Load the reference disk and rotate the DD motor

3. Move the head to track 38. -

4. Select the side 0. - : .

5. Write one cycle of a 2F signal and measure the average read level. (See Fig. 304)

o

b ko

-

G

V: Average read level ' L -
I Fig.304 - , 5 '.
6. Put the read level in step 5 and the calibration value of the reference disk in the following equation,
then calculate the true value of the read level. -
(True value of read level = average read level + calibration value} . | : : .

7. Check that the true value of the read level meets the following value:
-Read level of 2F signal on track 39: More than 400 mVp-p
8. Write one cycle of a 1F signal with the above condition maintained, measure the average read level
and find the true value of the read level in accordance with step 6. _
9. Put the read levels of 1F and 2F s:gnals in the followmg equatlon, and resolve S

/:'9 ‘ ResolutIOn (truevalue)_ read level of2Fs;gnaI (truevalue) <100% - Se i
@ . , read level of‘lFmgnal {true value} - - B g e ¥ ©omEE

10. Check that the resolution meets the following value: " ' . 2 , e,
Resolution on track 39: More than 60% . . o :
11. Select the side 1 and repeat items 5 ~ 10.
12. When the true _value of the read level in step 7 and/or the result in step 10 does not meet the spec:— .
fied values, the following causes can be assumed ) - e
a. Reference disk defective: .~ -~ ~ - "= T Rl To ¥ peniia L Ve T
g When the disk or the Jacket is deformed or damaged replace the reference dlSk
b. Improper‘rotatlon of disk: - L ¥ .
Check and adjust the rotatmg Speed of the dlSk in accordance Wlth item 3 5
c. lmproper touching of head with disk: : : .
Check and adjust the head for touchmg With the drsk in accordance wnth |tem 3 6
d. Head defective: . s Fs Sl :
% Fleplace the head carrlage ass Y in accordance wrth :tem 4-9. .




Check and Adjustment of Tracking Alignment .

When replacing the following assembhes or part, be sure to check and adjust the tracking ahgnment
O Head carriage ass’y
O Stepping motor ass'y
O Steel belt
O DD motor ass'’y
O Clamper ass’y
{1} Measuring instruments and tools
(D Two channel oscilloscope
@ Alignment disk
(@ FDD tester
(£ Phillips screwdriver for M3
(® Screw lock adhesive ,
(& Thermometer and hygrometer

e

Y

(2) Check procedure

Check and adjust the tracking alignment at normal room temperature {about 23°C) and humidity (about =
50%). Avoid check and adjustment under extreme environmental condition even when termperature and
humidity are within the permissitle ranges specified for the FDD and disk, because tracking adjustment :
may not be done exactly under such conditions. In addition, when the EDD and the alignment disk (CE .
disk) are left for more than two hours, until their temperatures are balanced with the normal environmen-
tal temperature, higher accuracy can be obtained. It is recommended that adjustment be made with the
FDD in the same position as when housed in the system. ‘
Similarly, it is advisable to use an alignment disk which has been checked for calibration {provided with
correction data) with the standard drive. In addition, note that use of an alignment disk whuch has ex-
ceeded its life may cause inaccurate adjustment.

1. Connect the two chanqei osculloscope to TP1 and TP2 Connect the external trtgger fnput to TPS (in-

dex sensor output). - ‘ ‘ ;

Setting of oscllloscope : T ' : L
CHI: AC 0.5 V/div., 20msec/dw.. ey PRl e e
CH2: AC 0.5 V/div., 20 msec/div., inverted - S R oy
Others. Both outputs added together and external trlgger used on the (+) trlgger settlng

2. Rotate the DD motor and Ioad the alsgnment dlSk i
3 Select the side O-

served the tracking i is out of al:gnment
AdeSt the trackmg ahgnment

i TRACKENG
- (qopm)




32;3 . B. After stépping in the head by one or several tracks from the original track'position step it out by the
same number of steps to return it to the set track position, then measure values B1 to B4, Calculate
the off-track amount as follows. {See Fig. 306)

Off-track amount (um) = 2K.(B2-B3)/(B2+B3-B1-B4)
K=40 zm
Burst signal

pr—

e n

|
1
hoa s S,

~B1 B4 B3—B2——

! Fig. 306__

7. After stepping out the head by one or several tracks from the original track cosition, step it in by the
same number of steps to return it to the set track position, then measure values B1 to B4. Calculate
the off-track amount in the same manner as item 6. : - P

8. Select the side 1 and repeatitems 4 ~ 7. : :

8. Check that the respective off-track amounts in items 6 and 7 are within the followmg range. when
they are not within the specified range, adjust the tracking according to the adjustment procedure.

Off-track amount (urn) == 40/4!11

Lt

{3} Adjustment procedure
1. Loosen the stepping motor setscrews A and B. (F:g 412)

2. Move the head to track 16. ; e 5
3. Manually rotate the stepping motor body and monitor the burst S|gnal waveform (F:g 305) When the oz
burst signal waveform cannot be received, check with track 14 or 18. =7~ ° B : )
5 "~ Note: To align with the exc:ted phase of the stepping motor, be sure  to move the head to an odd g
number track. - - o . : o S ol )
4. When the burst signal waveform is Iocated rotate the stepplng motor body so that the rrght and left :
peak points of B2 and B3 become the same as the calibrated value. Then, secure the motor. 5
5. Step the head in and out repeated!y and fine adjust the installation of the stepping motor so that the

alignment error (d:fference between B2 and B3) of the burst signal waveform is minimized when the
head is returned to the ahgnment check track inward and outward. When hystereses occur in ‘m-
wards and outwards trackmgs adjust so that both hystereses are equal. - 7‘ S T 2 T
6. Perforrn the same procedure" on szdes 0 and 1 so that the ahgnment error of the sndes O and 1 be-
- comes mln:mum. S ' - 1

;ustment so that the ahgnment error is within = 40 um. 8. g . & o
8. Apply screw lock to the stepptng motor retainmg screws. ir il e

10 Adjust the track 00 sensor referrlng to 1tem 3 1 0
11. Adjust the track 00 stopper refernn to item 3- 1 1. . g




| Check and Adjustment of Track 00 Sensor

When Bd}USt'“Q or replacing the following assemblies or part, check and adjust the track OO sensor
W O Head carriage ass’y

O Stepping motor ass'’y

O Steel belt

O Track 00 sensor ass’y

(1) Measuring instruments and tools
(@ Oscilloscope

@ Digital voltmeter . ' :
(3 Alignment disk o i 7 e .
@ FDD tester ) : .

(® Phillips screwdriver for M3
(® Screw lock adhesive

(2) Check procedure
1. Set up the oscilloscope referring to the steps in 3-9 “Check of tracking alignment”, step 1.
2. Move the head to ahgnment check track 16 and check that a burst sagnal is recelved as shown in Fsg

[5)

305 ; . , ; .
. If the carrect burst signal cannot be received, adjust as shown in Ad;ustment B ; F
. Remove the alignment disk.
5. Connect the digital voitmeter 6r oscilloscope to TP10.
Seiting of oscilloscope: DC 1 V/div. - -
6. Start the DD motor and load the work media. : ‘ .
7. Check that the voltage at TP10is as shown in the table when the head is rnoved to the spemt”ed posi-

iy

Track 00 ~ 01 Less than 0.5 V

Track 62 or subsequent tracks ' ' More than 3.0V -

~ Table 307

If the voltage at TP10 is not as specrfred in Table 307 adjust referrrng to’ Adjustment ; :
. 8.Check that the voltage waveform at TP10 is not very much dlsturbed at HIGH LOW swrtchmg when =
§ . the head is repeatedly moved between tracks 00 and 04. i 5o

(3) Ad;ustment procedure ~_.-:';'l' e o e i (B R R E T e Sl gt
1. Connect the FDD tester wrth the tester connected turn sts power off once..
2. Connect the oscilloscope, referring to 3-9 “Check of tracking alignment”, step 1.
3. Loosen the track 00 sensor mountmg screw (Frg 41 2) and fully move the track 00 sensor to the DD
motor side. - e e - : : Al :
. Turn the FDD tester on' start the DD rnotor and load the ahgnment dlsk
4 Repeat step in operation untll burst S|gnal waveform is observed (Fug 305)
. Fully move the track 00 sensor outward o AL BRI
. Step the head out by 15 tracks outward (track 01 pOSJtIOﬂ) =
. Measure the  voltage at TP10 with digital voltmeter or osc:lloscoDe
- Position the track 0O sensor so that the voltage at TP1 0 is “Low" level (Iess than 0.5 V)
10. Step the head :n by‘l track {track 02 position). L 5 fe gl o g 5 gl b
11. Check that the voltage atTP10is “Htgh" level (more than 3 V) L Lo e T
12 If the correct voltage cannot be obtamed fine adjust the posmon of the track 00 sensor s that the
-‘~_‘ voltage mdrcated in step 9 end 1 |s obtalned S : o Mo
e, 1 3. T'ghten the mountmg screw to the Speleled torque

WoNO A




5 (3) Adjustment prooedure‘ B

e

" O Control PCboard ass'y .. .
o) Clamp base plate aasy s oF

Check end Adjustment of Track 00 Stopper

When adjusting the tracking alignment or the track 00 senser, be sure to check and adjust the track 00 stop-
per according to the following procedure:
{1} Measuring instruments and tools

(@ Pencil light (or flash light)

@ FDD tester ) : .

@ Phillips screwdriver 1= T DA A T t ,

{2} Check procedure .

1. Remove the three mounting screws and the one collar of the control PC board ass Y.

2. Disconnect the two head connectors (PJ6), the front LED connector (PJ7) and the disk-in sensor con-.
nector {(PJ5} from the control PC board ass’y and reverse the control PC board ass y around 14-p|n con-
nector (PJ3). {See Fig.108) ' ' L g

3. Move the head to track 00. In this condition, check that there is a very small clearance between the
stepping motor pulley pin and the track 00 stopper (for F-5021I/F-502LIl Rev.A) or between the car-
riage ass'y and the track 00 stopper screw (for F-502L1l Rev.B). (See Figs. 408 ~ 410) S e s

4. While directing the light of the pencil light {or flash light) onto the light receiver sect:on (Iower side) of
the track 00 sensor, move the heao’outwards by one step (to track -01} % :

5. Check that the stepping motor pulley pin or the head carriage (F-502LII Rev B) touches the track 00
stopper with a sound after which it remains in contact with the stopper. ’ —

6. As instructed in step 4, further more the head outwards by one steps (to track -02). At th:s t:rne check
that the head carriage returns to its original position of track 00 with a very small clearance between
the stepping motor pulley pin or the head carriage (for F-502LIl Rev.B) and the track 00 stopper.

7. Move the head inwards and outwards repeatedly between track 00 and the track located several tracks
inside. At this time, check that no striking sound occurs between the steppmg motor pu]ley pin or the
head carriage (for F-502LIl Rev.B) and track OO stopper. "~ . ¢ o e

8. Check by seeking track 39 that the pul!ey pm does not hlt the track 00 stopper 2_’

(only F- 502![/F 502LH Rev A) £ 7

the procedure in Ad_rustment

1. Set the head to track 00. : e S

2. Loosen the mounting screw of the track 00 stopper (onfy F- 502“/F—502LII Rev A)

3. Adjust the stopper or stopper screw {F-502LII Rev.B) to the position at which there is a very small
clearance between the pulley pin or the head carrlage and stopper Then, taghten the mountlng screw
- of the stopper to the specified torque ' e = : B A e

4. Execute steps 3 ~ 8in “Check”, - .

5. Attach the control PC board in the reverse procedure to that when detached

Check and Adjustment of lndex Burst T'mmg
When adjustrng or replacmg the fol]owmg assembhes be sure to check and adjust the mdex burst trming

0 Head carriage ass'y
O DD motor ass’y
O Index sensor ass’y - ‘- - %

O Clemper ass y




3
r

@ {1) Measuring instruments and tools _
(D Two channel oscilloscope . . :
(@ Alignment disk
@) FDD tester
(® Phillips screwdriver for M2.5 -
(®Screw lock.adhesive '

{2) Check procedure .
1. Connect the CH1 and CH2 terminals of the two channel oscilloscope to TP6 (index sensor output) and
TP1 or TP2 (pre-amp output) on the control PC board respectnve*y
Setnng of oscilloscope: - -
CH1: DC 2 V/div., 50 gsec/div.
CH2: AC 0.1 V/div., 50 usec/div.
Trigger: CH1 at {+) trigger setting : -
2. Rotate the DD motor and load the alignment disk. It is assumed that the tracklng allgnment has been
adjusted correctly in item 3-9.
e 3. Set the head to track 16._ " | : e Y . e ©
é 4. Measure “t” as shown in an 308. ar o g e § - e, A

:

o

CH1: TP7 e SR el
CH2: TP1 or TP2 — MUUUUL
z : 1

& - . ]

:';' Fig. 308 oy

b 08

5. Check that value of the index burst tin;i?ng e is w;thm the range shown be[cw. If outs:de the range, ad- E
just in accordance with the adjustment procedure. = ELER e R g R LT
: Index burst trming 't"=200usec +200usec :

{(3) Adjustment procedure R e TR WS Tl T R T
1. Loosen the mounting screw of the mdex sensor, then adjust the position of the mdex sensor so that the ,
value of the index burst timing is within the specified range in step 5 in “Check”. See Flgs 408

2. Tighten the mounting screw to the specnf;ed torque, and execute steps 3~5in “Check"

3. Apply a small amount of screw lock adhescve to the head of the mountmg screw.

H:gh level of more than 3. 0 V orat "Low" level of Iess than 0 5 V)
5. Remove the aI:gnment dtsk. :




Mechanism Parts List a.nd Exploded View of F-502L11

SCREW 2x7 = 7= ol

NO. PARTS NO. DESCRIPTION aTY REMARKS
1 077F1JC-1001A FRONT PANEL (BLACK) 1 '
1- | OBOF3JC-1001A FRONT PANEL (BEIGE) 1
2 078F7JC-1007A FRONT LEVER (BLACK) | 1
2 078F8JC-1007A FRONT LEVER (BEIGE) 1
3 O51F1JC-1053A STEEL BELT 1
4 | O51F1JC-1057A RAIL 2
5 | 078F7JC-1015A RAIL RETAINER A 1 :
6 | 078F7JC-1016A RAIL RETAINER B 5. . 3
7 |o78Fruc-10134 STEEL BELT RETAINER 1
8 | 078F7JC-1013A SHIELD WIRE HOLDER 1
9 O51F1JC-1069A SHIELD PLATED ~ 1
10 051F1JC-1072A P-ADJUSTMENT PLATE 1 ADJ. PARTS
11 O51F1JC-1076A WIRE HOLDER : 1 - :
12 056F1JC-1079A WP SOCKET ; 1
13 078F7JCSEPO2A DISK-IN SENSOR ASS'Y 1
14 051F1JC-1084A .| PULLEY WASHER . 1
15 | 078F7JCS1008A CLAMP BASE PLATE ASS'Y 1
16 078F7JCU1014A CLAMPER ASS'Y 1
17 078F7JCS1051A HEAD CARRIAGE ASS'Y 1
18 O78F7JCSEPO3A - FRONT LED ASS'Y 1
19 056F1JC-1104A P-WASHER 4 ADJ.PARTS
20 077F1JCSEPO2A W/P SENSOR ASS'Y 1
21 077F1JCSEPO1A INDEX SENSOR ASSY 1
22 051F1JCSEPO4B TRACK 00 SENSOR ASS'Y 1
23 078F1JCSEPO1A CONTROL PCBASSY - 1
24 051F1JCSWO2A 8 PIN CONNECTOR HOUSING oo e
25 EJOOOB-01MS - < FASTEN TERMINAL-" ~ - = 1
26 O78F5JC-EMO1A - - DD MOTOR ASS'Y o
27 078F5JC-EM02A ..~ - STEPPING MOTORASS'Y" . R
S-1 112-30714 SCREW2x3 - S 2
S-2 SPNZ25-03042 SCREW 2.5 x 3 2 _
s-3 SPNZ25-05042 SCREW 25x5 4
S-4 SPNZ30-05042 - SCREW 3 x5 = §e -
S-5 SPNZ30-06042 SCREW3x6 - - = - . gy
S-6 SENB30-06042-3. - | SCREW3x6x8 WS "% o 3. -
S-7 SENB30-08042-3. SCREW 3x8x8WS - Eg .
S-8 SENB30-06042 SCREW3x6S - 2 -
S-9 SENA30-06042 SCREW3x6S - 4
S-10 | SENF30-08042-3 SCREW3xB8x8S 20 -
S-11 | SPSZ30-06042 SCREW3x6 27
S-12- | SENF20-08042 . " .. SCREW 2x8x58. . 7. - L AE2 5
e

“a .lv




Mechanism Exploded View of F-502L1I
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Electronical Parts List of Control PC Board Ass'y

The components of the control PC board éss'y are listed below.

PARTS NO. DESCRIPTION . ary REMARKS .
QCX20185 R/W IC. CX20185 1 Ic1
QTCB600SF IC. TC8600SF 1 IC2
QTD62003P IC. TD62003P 1 Ic3
EI74T38 IC. 7438 2 IC4.5
Q74L504 IC. 741504 2 |ice7 .y
Q25A950-X TR. 2SA950 1 Q3
QRN1201-X TR.RN1201 1 Q4
Q151588-X DIODE 151588 2 D1.2
Q155176-X DIODE 155176 1 D3-.
QS55668 DIODE S5566B 1 D4
051F1JC-EZ04A F-INDUCTOR BLO2RN2-R62 2 L1,2
051F5JC-ELOTA INDUCTOR 100zH. 1@ e85y
0BOF1JC-ELO2A INDUCTOR 470H 2 14,5
068F1JC-ELOTA INDUCTOR 47,H - 1 L6 -
CCK50B561KYJ-X CAPACITOR 560PF/50V 1 |c13
CCK50S300J-X CAPACITOR 30PF/50V 2 22,23
CCXK25G223ZYJ-X CAPACITOR 0.022,F/25V . 5 C1,3,24,28,33 -
CCK50S101K-X CAPACITOR 100PF/50V 1 c11
CCK16Y472MYJ-X CAPACITOR«x?quF/{sv 1 B b &
065F1JC-EZI0A CERAMIC RESONATOR 4MHZ 1 OsCi i T ey
CCK125104MY-X CAPACITOR 0.14F/25V 1 c25
CCK165473MY-X CAPACITOR 0.047 4F/16V 4 C9.10,18,19 _.-
CCK16C103NYJ-X CAPACITOR 0.014F/16V 2 c7.32°
CCK16Y222MYJ-X -~ | CAPACITOR 2200PF/16V - 1 C16-. Lot
CEX16C220M-X ° cAmcrmaziﬁnﬁV ' 2 c2,14
ECE0011C330-X - | CAPACITOR 334F/10V: 2 | cB 26+ i
ECEO011H3R3-X CAPACITOR 3.34F/50V 2 €20, 29 TR L
CEX25A100M-X CAPACITOR 104/25V  ~ - 2 - |c3031
RDNT181J-X RESISTOR 1/6W 1800 2 . |R5,35 . LR
RDNT221JX .~ . * | RESISTOR1/6W220Q .° = 2 R17,207 - Lo
RDONT391J:X %% % | RESISTOR 1/6W 3808 "¢ =7 L0 77T 3. |R2,3247




PARTS NO. DESCRIPTION ary REMARKS
RDNT471J-X RESISTOR 1/6W 4700 1 R23
RDNT102J-X RESISTOR 1/6W 1KQ 5 R25, 26, 27, 32, 33
RDNT122J-X RESISTOR 1/6W 1.2KQ 1 R21
RDNT222J-X RESISTOR 1/6W 2.2KQ2 2 R4, 41 :
RONT392J-X RESISTOR 1/6W 3.9KQ2 2 |R9,11 &
RDNT472J-X RESISTOR 1/6W 4.7KQ 1 R12
RDNT103J-X RESISTOR 1/6W 10KQ 6 R16,19, 30, 31, 36, 39
RONT303J-X RESISTOR 1/6W 30KQ q R15
RDNTA473J-X RESISTOR 1/6W 47KQ ") R18, 22
RDNT104J-X RESISTOR 1/6W 100K 2+ |m a8
RSEE131J RESISTOR 1W 1300 1 |R6
RDCT151J-X RESISTOR 1/4W 1500 1 R34
056F1JC-EZO1A R-PACK 1502X 8 1/8W 1 RM1
065F1JC-EZ09A R-PACK 1KQX 5 1/8W 1 RM2 -
068F1JC-EJOBA SHORT PLUG 2 J1
07BF5JC-EJO1A SHORT PIN 10PIN 1|
XFO6C025 JUMPER WIRE 3 |a1,02
XFOBC050 JUMPER WIRE -1 - |ur2
EJOO12A04MR POWER CONNECTOR 4PIN 1 PJ2
EJO020A BAND 3 TiF o ilh 1 | a2 g
068F1JC-EJO1A 2PIN CONNECTOR MALE (LED) 1 |ea7
078F5JC-EJO1A 4PIN CONNECTOR (DD MOTOR) 1 |pia
068F1JC-EJOBA 3PIN CONNECTOR (DISK-IN) 1 {PJ5
0B8F1JC-EJ02A 12PIN CONNECTOR (HEAD) S B 11 P

14PIN CONNECTOR (SENSOR) 17 [Pz

O68F1JC-EJO3A-




Location of Electronical Parts e )
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WESTERN DIGITAL SUPER BIOS USER'S GUIDE

Section 1.0: General

This document defines features and use of the Western
Digital Super BIOS. The Super 3I0S part number is 62- 000034-031.
The Super BIOS will operate on the following boards. i

;

WD1002S-WX2 ST506/412 (MFM) to XT Bus. ‘i, ' .
8" Thru-hole card. :
5 MH=z.

WD1002S~-WX2A  ST506/412 (MFM) to XT Bus..‘
8" Thru-hole card.

5 MH=z,

(

) WD1002A-WX1 ST506/412 (MFM) to XT Bus.

] , Half-slot, surface—mcunt card

5 MHz. _ :
%¥D1002-27X sr506/412 (RLL) to XT aﬁs:>“f}}‘}
Half-slot, surface-moun: ca-d.
7.5 MHZ. . ; s
Section 2.0: Features ) -

* MT™™ Drive Tables
* RLL Drivé Tables

* Auto-configquration - )
The user can enter and reset drlve con;lgu*a
- parameters at format time.: The parameters are w*lttenr
to cylinder 0, head 0, - sector 1. No information is
written to cylﬂnder 0, head 0, sector 1 when static-
é%? drive tables are used to format the drlve.L

* Vlr;ual Drive Fo*mattlng and Ope*atlon _ ' ;
The user should never run the I3M Advanced D*agnost*ces
format Drive option on the first virtual drive. Doing - -
so. will destroy the data on the second virtual drive °*
when the format drive command 15 issued. - For this mode -
of. operation only one hard drive should be attached o
ghe cont*ol‘er. g AT R ol oL S £ S D sue




# Dual Ccnt*oller Ope“atlon "
The first controller nust be set for B3I0S address CBOOH
and I/0 address 32CH. The secend controller must be
se*t for BIOS address CAQOCH and IT/0 address 324H. ;
only one hard drive should be attached +o each i
controller if using DOS. Turthermore the virtual drive L3
option should not be used.

* Bad Track Formatting
* Compatable with both XT and AT systems ’ LT -
The AT must have system BIOS #6181028 and #6181029
(1981-1984) for use with DOS 2.1 and system 3ICS
£ 46480090 and #6480091 (1985) for use with DOS 3.0, 3.1,
and 3.2. Drives operating on the XT controller are not _
setup in the configuration memory of the AT. B
The XT controller must be set for the first controller :
¢ if it is the only Winchester controller 3in the AT. =
.€§ Also, the setup must be run to tell the AT there are 0 X
: drives. e e TR : e
If the XT controller is to operate with an AT S , ;
Winchester controller, then it must be set for second . ?
centroller. The drive attached to the AT controller -  §
oust be setup in ccnfiguration memory} B SOl T
Tf there is no hard drive attached to the AT Winchester.
contreller then the XT cant:olle* is setu: tor .ZiTss
cont*b”er. , : : : f e
If two XT controllers are to operate in t"e AT than one
is set for first and the other for second. Also, setup

aust be run to *ell the AT there are 0 drives.

3




Section 3.0: MFM Drive Tables

Table 3 Table 2 Table 1 Table ©

615 Cylinders 615 Cylinders 306 Cylinders 612 cCylinders
4 Heads 2 Heads 4 Heads 4 Beads
450 RWC 450 RWC 153 RWC 450 RWC &
450 WPC 450 WPC 0 WPC 450 WpCc | !
11 EBL 11 EBL 11 =BL 11 3L ¢
5 €C3 3.€C8 .. . 5 CCB 5 CC3
IWC = Reduced write current.:
WPC = Write precompensation.
£3L = Maximum correctable Error Burst Length
CC3 =

Command Control Block option byte.

@g Section 3.1: 3I0S address of ﬁFH_Qrivé Tables

Segment address = C800: (First controller) or,’
CAO0: (Second controller).
: Offset address o g
Table 3 . Table 2 Table 1 Table 0 Definition

:0073 &€7h :0083 67h ' :0053 32h 10043 S4h Split cyl. (I183)

: 0074 02h : 0064 02h : 0054 01h :0044 C2h Spllt cvW (¥=3)

: 0075 04h 10063 02h :0055 04h :00435 04h °hy51cal heads

: 0076 C2h :0066 C2h’ 10056 95h -~ :0046 C2h RWC cyl. (1S3)

10077 01ih : 0067 01h :0057 00h . :0047 0OXh RWC cyl. (MS3B)
:0078° C2h :0068 C2h - :0058 00h- :0048 C2h WPC cyl. (IS3)

: 0079 01h :0069 0lh @ :0059 00Oh :C048 01lh  WPC cyl. (MS3)

:007A 03h :006A OBh :005A OBh  :004A 0Bh - Error Burst Length -

:0073 05h. :0068 05h :0038B 05h.. :0043 05h CCB Option 3yte
:007C 67h  :006C 67h - :005C 32h - :004C 64h  Physical cyl. (LS3)
:007D 02h :006D 02h :005D Olh ' :004D 02h  Physical cyl. (MSB)

:007E 0O0ORh :006E 00h :005E OOh. :004E 0OOh Reserved
:007F 00Ch t008F 00h :005F 00h - :004F 00h Reserved-._
:0080 00Oh 10070 OOh ":0060 OOh  :0030 OCh Reserved .
: 0081 0Ch :0071 00Oh - :0061 OOh - : 0051 QOh Reserved

: 0082 00h :0072 00h  :0062 0Oh : 0052 00Oh Reserved




Section 4.0: RLL Drive Tables
Table 3 ~ Table 2 - Table 1 Table 0
615 Cylinders 612 Cylinders 987 Cylinders 3581 Cylinders
4 Heads 4 Heads 7 Heads 3 Eeads
616 RWC 613 RWC. 988 RWC 882 RWC i
616 WPC . 613 WPC SB8 WPC 982 WrC .
11 EBL 11 EBL 11 EBL 11 8L
7 €CC=B 7 CCB : 0 CCB 7 CCB
RWC = Reduced write current.
WPC = Write precompensation. e
E3L = Maximum correctable error burst rate.
CC3 = Ccmmand control block option byte.
B
%g Section 4.1: BIOS address of RLL Drive Tables

Segment address = CB00: (First controller) or,
CAOO' (Second con rollex)w

Offseu add*ess
Table 3 Table 2 Table 21 Table 0 Def;n;t;cn

:00B5 67h  :00A5 64h  :0095 DSh  :0085 DSh Splis cyl. (2s3)

: 0036 02h :00A6 02h : 0086 03h 10086 03h Split cyl. {3 Ms53)
: 0037 04h :00A7 04h 10097 07h : 0087 03h Physical heads
: 0038 68h :00A8B 65h : 0098 DCh 10088 D6h RWC cyl. (Ls3)

10089 02h :00A3 02h :0099 03h :008% 03h RWC cyl. (MSB)
:003A 6&3h :00AA 65h :009A DCh :008A Dé&h WPC cyl. (LS3)
:008B 02h  :00AB 02h  :009B 03h  :008B 03h WPC cyl. (MSB) .
:00BC ©3h :00AC 03h :009C 0Bh .~ :008C OBh  Error Burst Length
:00BD 07h :00AD 07h :00SD 0Ch :008D 07h CC3 Option Byte
:00BE 67h :00AE &€4h :009E D3h = :008E DSh  Physical cyl. (Ls3)
:00BF 02h :00AF 02h :00SF 03h :008F 03h hysical cyl. (MS3)

&y  :00CO OCh  :00BO 00h  :00A0 OOh  :0090 OOh Reserved . 7 - Bt 8
:00C1 00Oh :00B1 00h :00A1 OOh - :0091 0OOh REServed“f oy Wy e
:00C2 00h :00B2 oOh’ :00A2 0O0Oh :0092 00Ch Reserved .- ' ;
:00C3 00h : 0083 COh :00A3 00h : 0093 0OO0h Reserved
:00C4 0Oh :00B4 0OOh :00A4 0OOh :0094 ooh Reserveqd :




Section 5.0: Step Rate Tables

The CCB

CCB
Cption Byte

SNousaWNHO N~ WUN RO

s

Soude WM -2 O

JOMSWNKHO

option byte in

Microprocessor Version
1015-14

1015-24, 1015A-24

=
@]
|-
]}
:]|J
%]
ul

' 1015E-08

cenjunction with the
microprocessor selects the desired step rate.

3 msec. per step

onboard

Step Rate

msec. per step ;
msec. per step .
msec. per step
msec. per step.
200 usec. per step
70 usec. per step
3 msec. per step

WWWww

3 msec. per step

45 usec. per step
60 usec. per step
18 usec. per step
210 usec. per step
75 usec. per step
30 usec. per sisap
18 usec. per step

3.1 nsec. per s:epd
46.5 Usec. per step .
22.5 usec. per sted
10.5 usec. per sted
202.5 usec. per step
70.5 usec. per step
38.5 usec. per step
10.5 usec. per step

3.3 msec. per sted K
24 usec. per step - £
24 usec. per step )
11l usec. per step

24 usec. per step
24 usec. per step . JR s
24 usec. per step . - E
11 usec. per step:. =7 :

i e




Section 6.0: Configuration Switch (sW)
either location SWl or location S1 on the

SW refers
controller card. -
Jumper Installed = ON, Jumper Not Installed = OFF

SW-1
SwW-2
SW-3
SW~4
SW-5
SW-6
Sw-7
S¥W-8

Section 6.

Section 6.2: Drive

SW-4

153
MSB
1538
MSB
153
MSB
IRQ

to

Drive
Drive
Drive
Drive
Optio
Optio
selec

0
0
;S
i §
ns

ns
t.

AT select.

table select.
table select.
table select. _
table select. !
select.
select.
OFF=IRQ5, ON=IRQ2 (e.g. Tandy 1000)
OFF=XT, ON=AT

1: Drive 0 Decode (SW-l1 and SW-2)

SW-1

ON

——
- -
- -

ON

-
- &

SWw-3

ON
' OFr
ON
Crr

N Definition
Drive 0 will use +able 0.
Drive 0 will use table 1,
Drive 0 will use table 2.
Drive 0 will use takle 3,

1 Decode (SW-3 and SW-4)

Definition

4

Drive 1 will use table 0.
Drive 1 will use table .
Drive 1 will use table 2.
‘Drive 1 will use table 3.

Section 6.3.0: Options Decode (SW-5 and SW-6) for M7M

SW-6 SW-5
£ ©OrT
F ON

ON OrF

ON ON

Tabl
MM

UNDEFINED
UNDEFINED
UNDEFINED

es

SPT.

17
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Section 6.3.1: Options Decode (SW-5 and SW-6) for RLL

27X W-9 3I0S DYNAMIC  =QUIVArzNT =RT-
SW-6 SW-5 Must be Tables SPT  XLATE CONFIG.  STANDARD BIOS
OFF OFF UNDEFINED
OFF ON OFF RLL 17 YES NO i
ON OFF OFF RLL 26 NO ¥Yzs S a2
ON 0

ON ON RLL 17 NO YES

Section 7.0: Format Ixample

|

Boot the machine from drive A:

Load DOS debug utility by typing:

A>debug <Return>

At the debug proampt (-) type:

-g=c800:5 <Returm>

The screen should display the following:

wWX2 Format 3evision 1.08 (C) Copyright Western Digital Corp. 1523
Current Drive is C:, Select new Drive or RETURN for current.

Press Return-for dri§e c: or-type D: <Return> for d-ive D:

The screen should display the following:

Current Interleave is 3, Select new interleave or RETURN <for
current. ' e : :

Press Return or type new interleave value <Return>.

The screen should display the folloﬁing:
Are you dynamically configuring the drive - answer Y/N

If no, type n <Return> and gd to step 16 . You are using drive
tables. :

If yes, type y <Return> and continue. You are not using drive
tables and will enter the parameters via the keyboard.
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e

The screen should display the following:

Xey in disk characterlstlcs as follows:ccc h rrr pnp ee o
where
ccc = total number of cylinders (l1-4 digits)
h = number of heads (1-2 digits)
rrr = starting reduced write current cylinder (1-4 d*g"s)
OPP = write precomp cylinder (l1-4 digits)
ee = max correctable error burst length (1-2 digits)
range = 5 to 11 bits, default = 11 bits
© = CCB option byte, step rate select (1 hex digit)
range = 0 to 7, default = 5
refer to controller and drive specification <for step
rates ’

For exanmple, tyre the following:
615 4 616 616 11 5 <Return>
The screen should display the following:

Are you virtually configuring the drive - answer ¥Y/N

Zf no, type n <Return> and go to step 16. .

If yes, type y <Return> and continue. There can only be one
physical drive.

The screen should display the following:

Xey in cylihder number for virtual drive split as vvvv s @
where vvvv = number of cylinders for drive C: (1-4 digizs)

For example, type the following:
300 <Return>

Note: Drive D: will use the remalnlng cyllnders. For examnple,
615~-300=315.

The screen should display the following:

Press "y" to begin formatting drive (C or D) with interleave
({03 or value entered above)

10-8
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17. Press y <Return> to begin the Low Level Format. Any other key

WATl gxit with nothing done.

18. The screen should display the following:
Formatbisg «» = »
Do you want to format bad tracks - answer Y/N

13, If no, iype n <Return> and go to step 25
If yes, type y <Return> and continue.

20. The screen should display the following:
Xey in bad track list as follows: ccc h ...
where '
ccc = bad track cylinder no (l1-4 digits)

h = bad track head number (1-2 digits)

21. For example, tyve the following:

100 0 100 3 2453 1 300 2 <Return>

22. The screen should display the following:

More ? ¥/N

23. If ycu have more bad tracks to enter type y <Return> and

to step 20. :
Zf not, type n <return> and continue.

24. The screen should display the following:
3AD TRACK MAP ‘
‘TRACK ADDR PROBLIM -
ccc h USER-SUPPLIED
25. The screen should display the following:
format Successiul

System will now restart

Insert DOS diskette in drive A:
Press any Xey when ready.
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26.

27.

28.

If the drive was virtually configured, this Low Level Forma<t
IS NOT run on drive D:, however, if a second physical drive
is to be formatted, repeat this procedure.

Ioad and execute DOS FDISK utility for both drive €: and D:
regardless of virtual or physical.

TDISX read parameters should indicate the proper split; of
cylinders for drive C: and D:. o

-

Load and execute DOS Format utility for both drive C: and D:
regardless of virtual or physical.
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