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Die FDC-Karte (FDC= Floppy Disk Controller) dient zum Anschluf
von Flogpy Disk - Laufwerken an den NDR-Klein Computer. Es
kdonnen bis zu vier Laufwerke angeschlossen werden, so daB auch
groBe Datenmengen abgespeichert und geladen werden kénnen.
Neben FDC-Karte und Laufwerk ist zum Betrieb natiirlich noch
Software erforderlich. Dies kann zunichst ein einfaches Pro-
gramm wie "JOGIDOS" sein, das im 68000/ 68008-System liduft und
iber die Bibliotheksfunktion aufgerufen und gestartet werden
kann. Die einfache Bedienung und der niedrige Preis machen
dieses System besonders fiir den Anfénger, der erste Erfahrungen
sammeln will, interessant. Fiir weitergehende Anforderungen
sind die Betriebssysteme CP/M+ (fiir den Betrieb mit der Z80-
CPU) und CP/M 68K und SYSTEMA-DOS (fiir den Betrieb mit der
68000- oder 68008-CPU) lieferbar. Diese Betriebssysteme er-
lauben ein komfortables Arbeiten mit Diskettenlaufwerken. Sie
nehmen dem Anwender durch ihr ausgekliigeltes System viel
Routinearbeit ab und beinhalten zudem wertvolle Hilfsprogramme.
Zum Betrieb der CP/M-Betriebssysteme sind mindestens 128K RAM
erforderlich (ein Stiick DRAM128k oder zwei Stiick ROA64 mit
einer ROAPROM 1 bei 280 mit CP/M+, 2zwei Stiick ROA-Karten oder
eine DRAM128 bei 68000/68008 mit CP/M68). AuBerdem wird die
BANKBOOT-Karte bendtigt, um dort die entsprechenden Boot-Eproms
unterzubringen. (CP/M+: FLOMON (1.6 oder hdher), und ELMON oder
ELMON+ ;CP/M 68K: BCOT 68.)

Mit der FDC-Karte sind alle gingigen Formate méglich. Neben dem
NDR-Standard 5,25", doppelte Dichte, doppelseitig, 80 Spuren,
kénnen also auch 3,5" und 8" Laufwerke, einseitig oder doppel-
seitig, 40 oder 80 Spuren, einfache oder doppelte Dichte be-
handelt werden.

In dem von uns angebotenen Gehiuse kénnen bis zu zwei 5,25"
Laufwerke integriert werden. Entsprechende Frontplatten stehen
zum Gehidusebausatz zur Verfiigung.



GRUNDSATZLICHES

Da das Aufzeichnungsverfahren der Floppy Disk relativ komplex
ist, missen wir uns zundchst einmal, wenn auch nur sehr ober-
fléchlich, mit der Technik der Datenaufzeichnung beschaftigen.
Bei der Floppy Disk handelt es sich um eine runde Scheibe
(Diskette), die (8hnlich einem Tonband) eine magnetische Be-
schichtung trégt. Von aufen nach innen verlaufen auf dieser
Scheibe konzentrische Spuren (Tracks). Die Scheibe wird im
Laufwerk in Drehung versetzt und der Magnetkopf des Lauf-
werkes, der, auf einem beweglichen Arm montiert, vor und
zuriick bewegt werden kann, kann einzelne Spuren anfahren und
dort entweder Daten schreiben oder dort gespeicherte Daten
lesen,

Jede Spur ist in mehrere Sektoren unterteilt, von denen jeder
genau die gleiche Menge an Daten enthdlt. So kann der
Magnetkopf des Laufwerkes, wenn ihm die Informationen {iber
Spur und Sektor der gesuchten Daten angegeben wird, diese
Stelle anfahren und die dort gespeicherten Daten lesen, oder
an genau dieser Stelle Daten schreiben, Die Kennung der Spuren
und der Sektoren ist auf der Diskette abgespeichert. Dieses
Verfahren, bei dem die Kennungen auf der Diskette gespeichert
sind, nennt man "Soft-Sektorierung®. Noch vor einigen Jahren
gab es dagegen die so genannte "Hard-Sektorierung, bei dem der
Sektor i{iber einen Kreis kleiner um das Zentrum der Diskette
angebrachter Lécher abgefragt wurde.

Die Daten werden vom FDC sequentiell zum Laufwerk ibertragen.
Da sich die Diskette aber bei der Datenwiedergabe nie genau so
schnell dreht wie beim Beschreiben des jeweiligen Sektors,
wird zusammen mit den zu speichernden Daten auch eine Infor-
mation iber den Datentakt iibertragen. Bei der Wiedergabe der
Daten werden diese in ein Schieberegister geladen und dieses
Register dann mit dem riickerhaltenen Takt betrieben.

pas Aufzeichnungsverfahren, das wir bei der FDC-Karte benutzen
heift MFM (Modified Frequenzy Modulation). Es erlaubt, die
Diskette in sogenannter doppelter Schreibdichte (double
density) zu beschreiben.



SCHALTUNGSBESCHREIBUNG

Zentraler Chip auf der FDC-Karte ist der integrierte Baustein
FDC 1797 (IC 5), der Controller-Chip. Es handelt sich hier um
einen intelligenten Prozessor, der alle logischen und ver-
waltungstechnischen Aufgaben auf der FDC-Karte erledigt. Er
besitzt unter anderem den Befehl "Lies Spur", mit dem eine
Spur auf der Diskette vollstandig gelesen werden kann., Er
sucht und findet auf Anforderung die richtige Spur, meldet das
Ergebnis an die CPU und liefert die angeforderten Daten dort
ab. Da der FDC ein hochkomplexer Chip ist, haben wir im
"Hintergrund® das Wichtigste aus dem Datenblatt abgedruckt.
Hier finden Sie eine Auflistung der "integrierten Befehle":

Typ Befehl 7 6 5 4 3 2 1 0

F-3-3-3-3-- == === === 2 321 1 4 1 5 1 2 1-1-2-1-F % %
I Restore / Auf Spur 0 / 0 0 0 0 h A RO Rl
1 Seek / Spur suchen / 0 0 0 1 h v RO Rl
I Step / schreiten / 0 o0 1 u h Vv RO Rl
1 Step in /schreite nach Innen 0 1 0 u h Vv R0 Rl
I Step out/schreite nach Auten 0 1 1 u h v R0 Rl
II Read Sektor/ Lese Sektor 1 0 0 m F2 E F1 0
II Write Sektor/ Schreibe Sekt. 1 0 1 m F2 E Fl1 a0
III Read Address/ Lese Adresse 1 1 0 0 0 E F1 0
III Read Track / Lese Spur 1 1 1 0 0 E Fl1 0
III Write Track/ Schreibe Spur 1 1 1 1 0 E Fl1 O
IV Force Interrupt/ I. auslésen 1 1 0 1 I3 12 11 10

2wischen dem FDC 1797 und dem Laufwerk steht der Datenseperator
FDC 9229B (IC 7). Die Aufgabe des Datenseperators ist es, die
Schreib- und Lesesignale des 1797 so aufzubereiten, daf sie von
der Elektronik des Laufwerkes verstanden werden kénnen. Da-
riberhinaus trennt (separiert) er auch beim Lesevorgang die
vorher zugegebenen Synchronisations-Signale von den Datenbits,
Neben dem Datenseparator enthdlt der 9229 auch die Schaltung
fir die Pr&kompensation.



Da es auf den inneren Spuren einer Diskette zu einer Impuls-
verschiebung der gelesenen gegenilber der vorher geschriebenen
Daten kommt, ist eine solche Pré#kompensation h&ufig notwendig.
Ob fir die von Ihnen verwendeten Laufwerke eine Prékompensation
notwenig ist, finden Sie in den Unterlagen zum Laufwerk. 2ur
Einstellung der Prékompensationszeit verfiigt der 9229 iber die
Eingénge PO, Pl und P2.

Fiir 5,25"- oder 3,5" Laufwerke ergibt sich folgende Beschal-
tungsméglichkeit, die auf der FDC-Karte durch das Stecken der
Jumper im Feld ST5 realisiert werden (siehe auch Seite 6):

Bricken P2 P1 PO
A B C D E F

X X X L L L 0 ns
X X X L L H 125 ns
X X X L B L 150 ns
X X X L H H 375 ns
X X X H L L 500 ns
X X X H L H 500 ns
X X X H H L 625 ns
H H H 625 ns

X = Jumper gesteckt

Der auf der FDC-Karte eingestzte PAL-Baustein 10H8 iibernimmt
auf der Karte die Adrefdekodierung.

Die FDC-Karte belegt die Adressen COh - C7h, Darilber hinaus
erzeugt der PAL-Baustein zusammen mit dem 74LS164 (ICl2
<Schieberegister>) die Waitzyklen, die iiber Steckbricken im
Feld ST7 einstellbar sind.

pie von der CPU (ber den Bus kommenden Daten (Bus-Pins 8 - 15)
werdem im 74LS374 (IC 4 <Latch>) zwischengespeichert und an
den Controller 1797 weitergegeben. Wenn Daten von der FDC zur
CPU gegeben werden, gehen diese Daten zum 74LS367 (IC2 <Trei-
ber>) und einem Teil des zweiten 74LS367 (I1IC3). Die 6 Daten-
bits gehen iber IC2, die restlichen 2 Bits gehen fiber IC3 und
gelangen von dort auf den Bus, Die hierbei nicht genutzten
Treiberkandle von IC3 iibermitteln die Statussignale der FDC
iber Port C4h an die CPU.



Der 74LS273 (ICl <Latch>) dient als Zwischenspeicher for
dieses Steuerport. Die Software gibt die entsprechenden
Information an diesen Baustein, der dann das Laufwerk (die
Laufwerke) anspricht.

Die Bedeutung der Bits in Port C4h beim Schreibvorgang:
5 4 3 2 1 0
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Die beiden Schaltungen 74LS540 und 74LS541 (IC6, 8 <Leitungs-
treiber>) treiben die Informationen vom Controller (1797) zu
den Laufwerken, bzw. von den Laufwerken zum Controller-Chip.

Die Schaltungsergénzung (Seite 10)zeigt zwei Monoflops. Das
erste Monoflop wird von Motor-on-Signal angestofien und gibt
(,wenn Jumper auf Stellung B-C steckt) einen 20-Sekunden-
Impuls ab. Nach 20 Sekunden wird so, wenn nicht in der
Zwischenzeit wieder auf das Laufwerk zugegriffen wird, der
Motor des Laufwerkes abgeschaltet. Wenn der Jumper in Stellung
A - B steckt lduft der Motor bis der Software-Befehl "Motor
aus® kommt, .

Das zweite Monoflop erzeugt ein Ready-Signal, was bei Laufwer-
ken nétig ist, die dieses Signal nicht von sich aus liefern.
Die gesamte Quarzoszillatorschaltung, die auf den anderen
Karten aus einem Quarz und einigen Widersté&nden besteht,
befindet sich hier im Geh&use des Quarzoszillatore (0S%Z), der
die bendtigten 16 MHz liefert.

Im folgenden finden Sie die Belegung der Steckfelder auf der
FDC-Karte. Die Belegung des Feldes STS (Prékompensation)
finden Sie im Text auf Seite 4,

A - B gesteckt B - C gesteckt

2 - o -

ST1 Sideselect durch SOftware(*); Sideselect vom 1797

ST2 Motor dauvernd an : Motor On durch Software(*)

ST8 INT-Leitung mit Bus verb. :

ST10 Driveselect mit Headlaod : Driveselect ohne Headload
ST11 Motor On ohne Monoflop : Motor On {iber Monoflop
ST12 Ready vom Monoflop : Ready vom Laufwerk

(*)

STl und ST2 sind auf der FDC-Karte bereits auf die die mit *
gekennzeichneten Postitionen vorgedtzt. -



ST?7 Anzahl der waitzyklen fiir den 68008.
Keine Brlicke gesteckt: kein Waitzyklus
Briicke A gesteckt t 1 waitzyklus
Briicke B gesteckt ¢ 2 Waitzyklen
Bricke C gesteckt : 3 Waitzyklen
Briicke D gesteckt t 4 Waitzyklen

CP/M 2.2 CP/M+ CP/M6BK
ST8 gesteckt : offen : offen
ST10 A-B gesteckt : B-C gesteckt : A-B gesteckt
ST1l1 A-B gesteckt : B-C gesteckt : A-B gesteckt

A-B mufl gesteckt sein, beim Einsatz von Laufwerken, die
ST12 kein Ready-Signal liefern.

B-C muft gesteckt sein, beim Einsatz von Laufwerken, die

ein Ready-Signal liefern.

Die Belegung der Steckerleisten ST3 und ST4 finden Sie im
Schaltplan auf Seite 9.

Beachten Sie bitte, daf bei diesen Steckerleisten alle Pins
mit ungeraden Nummern auf Masse liegen.
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STUCKLISTE

Stiick Aufdruck Beschreibung

1 IC 1 Int. Schaltung 74LS273
2 IcC 2, 3 Int. Schaltung 74LS367
1 IC 4 Int. Schaltung 74LS374
1 IC 5 Int. Schaltung FDC 1797
1 IC 6 Int. Schaltung 74LS541
1 IC 7 Int. Schaltung FDC 92298
1 IC 8 Int. Schaltung 74LS540
1 IC 9 Int. Schaltung 74LS04

1 IC 10 Int. Schaltung PAL10HS
1 IC 11 Int. Schaltung 7406

1 IC 12 Int. Schaltung 74LS164
1 IC 13 Int. Schaltung 7438

1 IC 14 Int. Schaltung 74LS123
1 0sz Quarzoszillator 16MHz
13 B Keram. Kondensator 100nF
2 c 1, 2 Tantal Elko 10uF/16V

1 c 3 Elko 220uF/16V

1 C 4 Tantal Elko 6,8uF/16V

3 R 1, 2, 3 Widerstand 10 kOhm

2 R 4, 9 Widerstand 220 kOhm

3 R 6, 7, 10 Widerstand 4,7 kOhm

1 R 8 Widerstand 1 kOhm

1 SIL-RS Widerstands Array

6 x 180 Ohm

4 zu IC 9, 11, 12, 13 IC-Sockel DIL 14

3 zu IC 2, 3, 14 IC-Sockel DIL 16

6 2y IC 1, 4, 6, 7, 8, 10 IC-Sockel DIL 20

1 zu IC 5 IC-Sockel DIL 40

3 ST 10, 11, 12, Stiftleiste 1 x 3pin

1 ST 3 Stiftleiste 2 x 25pin

1 ST 4 Stiftleiste 2 x 17pin

1 ST 5 Stiftleiste 3 x 4pin

1 ST 6 Stiftleiste S54pin abgew.
1 ST 7, 8 Stiftleiste 2 x Spin
8 Jumper

1 Leiterplatte

11
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BESTUCKUNG

Wie bei allen Karten beginnen Sie auch hier bitte zuerst mit
der Bestilckung der passiven Bauteile und der Stiftleiste STé6,
die die FDC-Karte mit dem Bus verbindet. Achten Sie auch bei
dieser Karte darauf, daf alle Pins des Steckers parallel zur
Karte ausgerichtet sind, bevor Sie mit dem L6ten beginnen.
Als niéchstes l6ten Sie alle im Bestfickungsdruck mit "B"™ be-
zeichneten Keramikkondensatoren ein., Jetzt winkeln Sie die
Widerstdnde Rl1, R2, R3 (10 ROhm), R6 und R7 (4,7 KOhm) ab und
léten Sie diese Widersténde ein. Sie werden liegend einge-
1dtet, Alle anderen Widersténde, die Sie als nichstes einléten
werden stehend eingeldtet., Als letzen "Widerstand" montieren
Sie nun das Netzwerk SILR5. Das Netzwerk hat an einem Ende
einen Punkt. Es kennzeichnet den gemeinsamen Pol der 6
Widersténde, die das Netzwerk integriert. Im Bestiickungsdruck
finden Sie ein kleines Quadrat. Dieses Quadrat kennzeichnet
den Létpunkt, in den dieser gemeinsame Pol eingelétet wird.
Jetzt sind die Elektrolytkondensatoren "an der Reihe". Sie
finden zwei Formen von "Elkos™: Tantals ( Cl, 2 und 4) und
einen "echten Elko"™ (C3). Alle diese Kondensatoren sind
gepolt. Seien Sie also hier sehr sorgfdltig. Sie finden im
Bestickungsdruck der Kondensatoren ein "+"-Zeichen. Es
markiert den Plus-Pol. Auf den Tantals finden Sie den Pluspol
mit einem kleinen "+" gekennzeichnet. Bei C3, dem stehenden
Alu-Elko ist der Minus-Pol mit einem "-"-Zeichen
gekennzeichnet. Fertigen Sie nun aus den im Bausatz mitge-
lieferten Steckerleisten die erforderlichen Steckleisten
zusammen., Achten Sie aber dareuf, dafh STl und ST2 vorgeédtzt
sind. Diese beiden Stecker werden also NICHT bestiickt. Die
Reihen ST10 (3pol), ST11 (3pol) und ST12 (3pol) sind ein-
reihig, die Steckerleisten ST3 (2x25), ST4 (2x17), ST7,8 (2x5)
sind zweireihig, das Rasterfeld STS besteht aus 3 Stiick
4poligen Reihen. Die Steckerleisten lassen sich ohne Schwier-
igkeit parallel aneinanderreihen, da sie kleine Kunststoff-
noppen haben, die bei Druck einrasten und so mehrreihige
Leisten schaffen.

Wenn Sie diese Steckerreihen eingelétet haben, beginnen Sie
mit dem Einbau der IC-Fassungen und des Quarzoszillators. Dem
Punkt, den Sie an einer Ecke des Metallgehduses am Oszillator
finden, entspricht das kleine Dreieck (mit den Pin 1), das Sie
im Bestiickungsdruck (0S2) sehen. Bei allen IC-Positionen im
Bestiickungsdruck finden Sie die "Richtung® des ICs durch ein
kleines Viereck gekennzeichnet.

Léten Sie bitte die IC-Fassungen so ein, daf die Kennzeich-
nung, die die Fassung trégt in die gleiche Richung weist, in
die auch dieses Viereck "schaut", In der gleichen Richtung
sollen spiter die integrierten Schaltungen eingesteckt werden,
die alle zur
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Markierung ein Kerbe tragen (nicht der eingepr#gte Kreis, der
kennzeichnet PINl). Gehen Sie beim Einléten der Fassungen
sowie beim folgenden Einstecken der ICs bitte langsam und
sorgféltig vor, denn beim Anlegen der Spannung werden falsch
herum eingesteckte ICs sofort (meist) zerstért.

Kontrollieren Sie nun, da die Karte vollstdndig bestiickt ist
mit einer Lupe alle Lb6tstellen auf der Ldtseite. "Kalte"
LStstellen kénnen Ihnen die Freude an der FDC-Karte nachhaltig
verderben. Lbten Sie daher alle Ihnen “"verddchtig"
erscheinenden Stellen noch einmal nach. Kontrolllieren Sie
auch, ob alle ICs auf der Bestiickungsseite richtig stecken.
Manchmal wird beim Einstecken ein Pin abgeknickt. Mit. einer
Lupe werden Sie diese Fehler jedoch sicherlich finden.
Kontrollieren Sie noch einmal, daf® Sie ST1 und ST2, die
vorgedtzt sind, nicht bestiickt haben. Die "Nasen" (also die
Kerben) von IC 5 und IC 6 weisen aufeinander. Die Nasen der
ICs 1 ~ 4 weisen nach rechts, die der ICs 10 - 14 nach links.
Wenn das bei Ihnen so ist, stecken alle ICs richtig.

Jetzt ist die Karte "funktionsfshig® aufgebaut. Wenn kein
Fehler vorliegt, funktioniert sie jetzt auch wunschgemdf.

HAUFIGE FEHLER:

1. Die FDC-Karte bendtigt neben +5V auch +12V. Diese +12V
missen am Pin2 des Busses vorhanden sein.

2. Jumper werden falsch gesteckt. Beachten Sie unbedingt die
Tabellen auf den Seiten 4 und 7.

3. ST1 und ST2 sind vorgedtzt, Sie werden nicht bestiickt.

4. Lesen Sie (vor dem Anschlufl) sorgf#ltig die Unterlagen der
Floppy-Disk-Laufwerke {Abschlufibelegungl). Wenn Sie mehrere
Laufwerke anschliefen, miilen Sie bei allen -aufier einem-
ein Widerstansarray entfernen, das meist in der N&he des
Kabelanschlusses steckt. Das Array kann wie ein IC aussehen
(zB. bei Mitsubishi 5 1/4" Laufwerken).

Auf jedem Laufwerk muft der Drive-Select-Jumper (DS) richtig
stecken (DSO = Laufwerk A, DSl = Laufwerk B, usw.) Beachten
Sie die Unterlagen, die Sie mit den Laufwerken erhalten.

Wenn Sie Schwierigkeiten bei der Erstellung der benétigten

Kabel haben, bedenken Sie, da Sie Kabel fertige Kabel von uns
beziehen kbnnen. "Hinfummeln" kann hier schlimme Folgen haben!

ACHTUNG:

Bei Verwendung von Laufwerken des Fabrikats TEAC (z.B. FD55)
ist es sinnvoll folgende Anderung vorzunehmen:

Trennen Sie an ST2 die Verbindung B - C auf.
Verbinden Sie nun Pin B von ST2 mit Pin2 von ST4.

Nun wird der Motor des Laufwerkes sich nach jedem Zugriff
abschalten und nicht stédndig laufen.

14



HINTERGRUND

STANDARD MICROSYSTE
CORPORATION e

Floppy Disk
Controller/Formatter
FDC

FEATURES
D SOFT SECTOR FORMAT COMPATIBILITY
D AUTOMATIC TRACK SEEK WITH VERIFICATION
0O ACCOMMODATES SINGLE AND DOUBLE
DENSITY FORMATS
18M 3740 Single Density {FM)
1BM System 34 Double Density (MFM)
O READ MODE
Singte/Multiple Sector Read with Automat:c Search
or Entire Track Read
Setectable 128 Byte or Variadle Length Record
O WRITE MODE
Single/Muttipte Sector Write with Automatic Sector
Search
Entire Track Wrie tor Diskette Initiahzation
0O PROGRAMMABLE CONTRCLS
Seleciable Track 10 Track Siepping Time
S:de Select Compare
0O SYSTEM COMPATIBILITY
Doubte Buffering of Data 8 Bit Bi-Directional Bus for
Data, Control and Status
DMA or Programmed Data Transfers
All Inputs and Outputs are TTL Compatible
On-chip Track and Sector Registers/Comprehensive
Status tnformation
) WRITE PRECOMPENSATION (MFM AND FM)
1 SIDE SELECT LOGIC (FDC 1795, FDC 1797)
3 WINDOW EXTENSION (IN MFM)

FDC 1791-02
FDC 1792-02
FDC 1793-02
FDC 1794-02
FDC 1795-02
FDC 1797-02

4PC FAMILY

PIN CONFIGURATION

ne 1 b ewv
Wt 42 39p IR0
&3 9> 38D ORO
RE e 37 b BBER--
a gs 38 p WERY
A, Qe sp B
oaLor 47 M b YRS
oatr ge nh W
DALz Go 32 b AeaDY
DALY Gt 215 wp
OaLe g1 3 p WG
paLs' {17 b B
Dats 413 20 b HLD
DAL e tedd
STEP 18 5 RCLK
oiRC (16 25 b RG5SD
€ancy 47 24h CLx
LATE (8 23H mt
MR 4 2
GrO (20 219 o5y
“INVERTED BUS FOR FDC 179) FDC 1792 FDC 1794
“*NUST BE LEF Y OPEN FOR FOC 1792 and FOC 1794
PACKAGE € pinDIP

0O INCORPORATES ENCODING/DECODING
AND ADDRESS MARK CIRCUITRY
3D COMPATIBLE WITH FD179X-02
D COPLAMOS® n-CHANNEL MOS TECHNOLOGY
O COMPATIBLE WITH THE FDC 5216 FLOPPY DISK
DATA SEPARATOR

GENERAL DESCRIPTION

The FDC 179X is 2n MOS/LSI device which performs the
{unctions of a Floppy Disk Controtler/Formatter in a
single chip implementation. The basic FDC 179X chip
design has evolved (nto six specific parts: FDC 1791,
FDC 1792, FDC 1793, FOC 1794, FDC 1795, and the
FDC1797.

Trus FOC tamily performs gl ihe funclions necessary
1o read or write data to any type ol floppy disk drive.
Both B” and 5% (min-floppy) drives witk single or
doubte density storage capabihties are supported
These n-channel MOS/LSI devices will replace a large
amount of discrete togic required for interfacing a host
processor to a lloppy disk.

The FDC 1791 1s IBM 3740 compatible in single density
mode (FM) and System 34 compatible in double density
mode (MFM). The FDC 1791 contains enhanced fea-
tures necessary to read/wrile and format a double

d Yy Thesa tncluds mark d
FM and MFM encode and decode logic, window ex-
tension, and write precompensation.

The FOC 1793 is identical to the FOC 1791 except the
DAL lines are TRUE for systems that vtilize true
dala busses.

The FDC 1792 operates in the single densiy mode only.
Pin 37 (DDEN) of the FDC 1792 must be left open for
proper operation. The FDC 1794 s identical to the
FDC 1792 except the DAL lines are TRUE for systems
that utilize true data busses. The FOC 1795 adds side
selec logic to the FOC 1791, The FDC 1797 adds the
side select logic to the FOC 1793.

Thep intertace of an 8 bit bidirectionat
bus lor dala. status, and control word transters Thie
tamily of controllers is configured 1o operate or
multiplexed bus with other bus-oriented devices

15
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NAME

1 NO CONNECTION

DESCRIPTION OF PIN FUNCTIONS

SYMBOL

FUNCTION

This pin s intecnally connected to the summee b-as genersicr and
musl be left  open

A fogic low on lhrl input resels Ihe device and loads HEX m nio

bh,a command reumaufhe Not Ready (Status Brt 7) 1s reset duning
Acnve When s Brought (o a logic high 8 Restore

of the state 0Of the Ready signal

uom me duve Also. HEX 01 1s toaded into the sector register

4 READ ENABL

REGISTER SELECT
LINES

7.1a | oava access LnES

2 | clock

DATA REQUEST

AOA\

A log:c low on
ugcslev when

A logic low on lms nput selects the chip lnd tne aauilei
dall bus (DAL)

|s mpul qales d:ln on IM IJAL mlo tne ulec!ed

A loglc tow on lhl’ nput contrals the py
nlmd wglsm on DALB-DAU wmm

ement ol data from 8
3 Il:m

elect [he regisier 1o -ecmermmeer dala on the DAL
and WE control

'lhzesr mpul
unes under
Al
[]
0
1
1

WE
Command Reg
Track Reg
Sector Reg

Dala Reg

Eght bl B-u-'rchomu bus useu lor uans r of dala comrot and
stalus This bus 1S 3 recewver enabled by 1 a transmlter
enabled by The Data Bus s inverted on the FOC 1791 FDC 1782
.ﬂd FDC '795

Status A
Tracs R::
Sector Reg
Datu Reg

.-o-g 3

Tnns nput requires a ﬁeemrmmg square wave clock for internal

l-mmp remence 2 Mm lo' 8 dnves. 3 MH: for 5% drves

Ttus open uum outpul ingicates that the DR contains assembled
data in Read operations, of the DR s empty in Write operations
Thus signal 13 rese1 when serviced by the computer through reading
or logding the OR :n Read or Wrte operations tespeclively Use 8
10K pull-up resisior to + 5V

39 I’NT ERﬁUPT Fl’EOIJEST

INTRO

This open drain output 1s set 21 the completion Or termination

of any operation and 1s reset when a new command is 10aded mlo
the commang register or the slatus register 13 read Use a 108
pull-up resistor 1O -~ 5V

FLOPPY DISK INTERFACE:

STEP

STEP

Step ang girechion malor contiol The step output contans a pulse
lor eacn step

DIRECTION

DIRC

Derechion Oulput 18 active high when stepping 10 aclive low when
stepping out

EARLY

EARLY

tndicates that the wnte 021a pulse ocCurting white Eary 1+ 3clive
(vgh) should be shifted early 11 wete precompensahon

LATE

LATE

Indicaies that the wiile dala pulse occurang white Lale 1s active
trigh) should be shifled (ale lor wrile precompensation

TESTY

This inpul 1$ used lor testing purposes only and shoutd be ted 10
+ 5V ot lelt open by the user untess inlerfacing 10 voice Lol
actuated motors

HEAD LOAD TIMING

HLT

When a togic high iy 1ouno or 1he HLT inpul 1ne head s assieved
to be engaged

17




PIN NO.

NAME

SYMBOL

FUNCYION

2%

READ GATE (1791/3)

RG

A hugh lovel on this output indicates tO the data sepBaralor Cocuitry
the! & field of zeros (o ones) has been encountered. and 15 used
for synchromzation

SIDE SELECT OUTPUT
(1785, 1797)

lo?sc tovel of the Swde Setect Outpul 1s domlly controlled by
me 'S flag in 7?0 {1 o i1l commands. Whon S= 1, SSO s set to
stogic 1. When S=0, SSOsetto s logic 0. The Side Setect Output
is only updated at the beginning of o Type |l o Iil command It s
forced 10 a logic O upon &8 MASTER RESET condilion

READ CLOCK

RCLK

A nominal squara-wave clock signal denived lrom the dats stream
must be provided 1o this inpul Phasing (1e RCLK transitions)
retative to RAW READ is important but polanty (RCLX high or tow)
is rot

7

RAWREAD

The data npul sighal directly from the dnive This input shall be a
nagative pulse tor each recorded flux transition

HEAD LOAD

HLD

The KLO ompm controls the loading of the Read-Wnite head
againsi the

TRACK GREATER
THAN 43

1643

Trus output informs the dnive that the Raagd/Wnite hesd « positioned
bﬂus&: trechs « 76 This output 13 vahd only during Read and
Wwrnite Command:

WRITE GATE

wG

This output s made vahd before writing i3 to be performed
on the diskelte

N

WRITE DATA

wo

A 250 ns (MFM) or 500 ns (FM) pulse per flux transition WD cantains
&‘:“mnw Address marks as well 83 data ang clock in both FM and
or

READY

READY

Thus input disk Band i3 for a logic high
before Read or Writo commands aro perlormed it Ready 15 low the
Read or Wnte operalion is nol performed ang an interrupl 1s
qcneu!vd Type | operations are perlormed regarsiess ol the slale
of Asady The Resdy input spposrs in inverted format as Status
Rogister bit 7

This 13 8 bi-duectional signa! used to signily wnling faults at ihe
grive. and to enabla the external PLO daln separstor When WG = 3,
Pin 33 lunctions as & wnput 11 WE=Q, any write command will
ﬁ%gdmely rminaled When WG =0. Pin 31 functions as a
outpul will go low during a read opershion sfier the
head has loaded and settied (HLT = 1) On the 17957 1t will remain
low unti the lasi bit of the second CRC byte in the D hetd
will then 9O mgh untit B bytes (MFM) or 4 bytes IFM) before the
Adaress Mark. [t will then go active until she Ipgt bit of Ine second
CRC byte of the Data Field On the 179173, Vi will temain low
untd the end of tho Data Field

Thus inpul informs the FOC 179X that the Read/Write head 15
positicnod over Track 00

35

This input informs the FDC178X when the index hole 1s encountered
on the disketts.

Tms nput 1§ a Write Cor
A logic low termingtes the commano and sets the thce Protect
Status bt

E i ﬁm selects either singie or double ansmm-on whnen
0. doubte density 1s selecled When =1, single
density 15 selected This line must be lefl open on the 17924
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FUNCTIONAL DESCRIPTION

The FDC 179X-02 major functionat blocks ara as fotlows:
Deta Shift Register — Thus 8-bit regisier assembtes serial
data lrom the Read Data input ( ) during
Reed operations and transfers serial data 1o the Write
Data output during Write operations.

Data Register — This B8-bi register 3 used as 8 holding
register during Disk Resd and Write operations. in Disk

This register can be read onto the DAL, but not loaded
trom the DAL.

CRAC Loglc—This logic is used to check or lo generate
the 16-bit Cyclic Redundancy Check {CAC) The poly-
nomigl 18° Gx)=x"+ x4+ x¥+ 1,

Track Register— This 8-bit register holds the track
number of the curren! Read/Wnie head position {t 1s

Read operations the assembled data byte is I

in paraliel to the Data Register from the Data Shift

Registar. tn Disk Write operations information is trans-

{erred in paratte! from the Data Register to the Data

Shift Rogister

When exocuting the Seek the Data Reg:

holds the of the Track p Thes

register is loaded from the DAL and gated onto the DAL

undor Processor control.

Sector Rcclsln {SR)—This 8-bu register hotds the
the The

incr d by one every time the head stepped in
(lowards track 76) and decremented by one when the
head is stepped out (towards track 00). The contents
of the regi are with the ded treck
number in the ID field dunng disk Read, Write, and
Venly operations The Track Register can be loaded
{rom or tiansterred to the DAL. This Register should not
be loaded when the device i3 busy

The CRC includes all information starting with the
address mark and up to the CRC characters. The CRC
i 15 preset 10 ones prior to dala being shilted

sector
of the reg! are with the ded sector
number in the (D Lield durino disk Road or Write opera-
tions. The Sector Register contents can be loaded from
or transferred to the DAL. This register should not be
loaded when the device is busy.

Command Register (CR)— This 8-bit register holds the

y being ted. This register should
not ba loadad when the device is busy unless the new
command is 8 Force Interrupl. The command register
can be loaded from the DAL, but not read onto the DAL.
Status Reglster (TR) — This 8-bit reguster holds device
Status information The meaning of the Status bits is a
function of the type of command previously executed.

tmough the circuit.

Arllhmotlc/tog!e Unit (ALU)—The ALU is a serial
and is used
for teg:stel modnlncalton and comparisons with the cisk
recorded 1D held

Timing and Control — All computer and Floppy Disk
Inlerface controls are generated through this logic. The
internal device iming is genersated from an external
crystal clock.

AM D: —The mark d D,
data and index address marks guning ready and
write operations

OPERATION

FDC 1791, FOC 1793. FDC 1795 and FOC 1797 have lwo
modes of operation according to the state of

{Pin 37). Wnen DDEN = 1, single densily s selecled ln
either case, the CLK tnput (Pin 24) is at 2 MHz However.
when interfacing with the mini-floppy. the CLK input is
set at 1 MH2z for both single dens:ty and double densily
When the clock is at 2 MHz2. the stepping rates of 3.6. 10.
and 15 ms are oblainable When CLK equals 1 MHz these
times are doubled.

DODEN must be left open for the FOT 1792 and FDC 1794

Disk Read Operation

Sector lengths of 128, 256. 512 or 1024 are obtainable
i either FM or MFM formats. For FM, should be
placed to logical ~1.” For MFM formats, DDEN should
be placed to alogical “0.” Sector lengths are delermined
at format time by a special byte in the "D~ field. If this
Sector length byte in the ID field s zer0. then the sector
tength is 128 bytes If 01 then 256 bytes. It 02, then
512 bytes If 03, then the seclor length is 1024 bytes
The number of seclors per track can be from 110 255
sectors The number of iracks is from 0 to 255 tracks
For read operations, the FOC 179X requires RAW READ
Data (Pin 27) signal which is a 250 ns pulse per flux
transition and a Resd clock (RCLK) signal to indicate
flux iransition spacings. The RCLK (Pin 26) signal is

provided by some drives but il not,it may be derived
externally by Phase lock loops, ane shols, or counter
techniques. (n addition, a Read Gate Signal is provided
as an outpul {Pin 25) which can be used ta inform phase
lock loops when 10 acquire synchronization When
reading from the media in FM, RG is made true when
2 byles of zeroes are detected. The FDC179X must ind
an address mark within the next 10 bytes. otherwise RG
is reset and the search for 2 bytes of zeroes begins all
over again. I an address mark is lound within 10 bytes,
RG remains true as tong as the FDC179X is derwving any
uselul information from the data stream. Similarly for
MFM. RG is made active when 4 bytes of “00" or “FF~ ate
detected The FOC179X must find an sddress mark
within the next 16 byles. otherwise RG is reset and
search resumes.
During read operations (WG =0}, the VFOE (Pin%gg
provided for phase lock loop synchronization.
will go active when

a) Both HLT and HLD are True

b) Settling Time, if prop has exp

¢) The 179X is inspecting dala off the disk
It WFAFOE is not used, leave open or lie to a 10X
resistor to +5
On Disk Read operaticns the Data R is d
(set high} when an assembled serial input byle is
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The heed engape lime is typ:cally 30 to 100 ms depend-
ing on drive. The low to high transition on HLD is
typically used 10 tire a one shot The output of the one
shat is then used for HLT and supphed as an input 1o
the FOC179X.

is 8 malch, the Seclor Number of the D tield is compared
with the Sector Register. If there 1s not a Seclor match,
the next encountered ID tield 1s read off the disk ang
compansons again made (I the ID field CRC is correct,
the data tield is then located and will be either wnitten
into. or read from depending upon the command The
FDC179X must find an ID held with 8 Track number,
Sector number, side number, and CRC within four

HLD
fomamn

H
[ I |
r

=50 TO 100mS ~am}

—

HLT {FROM DNE SHOT)

Haad Load Timing

When both HLD and HLT are true, the FDC 179X will then
read from or write 10 the media. The “and” of HLD and
HLT appears as a status bit in Type | status.

TYPE | COMMANDS FLAG SUMMARY
h=Head Load Flag (Bit3)
h=1, Load head at beginning
h=0, Unload head at beginning
V= Verify flag (Bil 2)
V=1, Verily on destination track
V=0, No verity
hio= Stepping molor rate {Bits 1-0}

Reter to Table 2 for rate summary
u=Update flag (Bit4)

u=1, Update Track register

u=0, No updste

Type Il Commands

The Type Il Commands are the Read Sector and Write
Sector commands. Prior to loading the Type Il Command
into the C Regi: the sy must load the

revolutions of the disk, otherwise. the Recgrd nol found
status bit 1s set (Status bit 3) and the command is ter-
minaied with an interrupt.

Each of the Type || Commands ccntains an {m) flag
which delevrnines 1t multiple records (seclors} are to be
read or wniten. d 8 upon the d Hm -0,
a single wclov is read or wrilten and an interrupt is

d at the P 1 of the d.#m-1,
mulhple records are read Or written with the secior
gister internally dso thalan ver

can occur on the nexi record. The FDC179X will read
of wnte multiple records sigrting with the sector presently
in the sector register The FDC 179X will continue to read
or wnte multiple records and update the seclor register
until the seclor reg! the ol sectors
on the track ar until the Fome Interrupt command 1s
loaded nto the C rd R which termi

the command and generates an interrupt

it the Sector Register exceeds the number ol sectors on
the track, the Record-Not-Found status bit will be set
The Type |l commends also contain side select compare
flags When C=0, no side companson 1s made When
C=1, the LSB of the side number 1s read off the ID
Field of the disk snd pared with the af
the (S} flag If the S fiag compares with the side number
recorded in the ID held, the 179X continues with the 1D
search. It a companson 1s nolt made within § index
putses, the interrupt line is made active and the Record-
Not-Found status bit s set.

The FDC1785/7 READ SECTOR and WRITE SECTOR
commands include a B’ fiag. The b’ flag. in conjunchon
with the sector length byte of the ID Field, sllows diferent
byte lengths to be implemenied in each sector. For IBM
compalability, the b’ {iag should be set 1o a one. The
‘s’ liag allows direct control over the SSO Line (Pin 25)
and 15 set or resel at the beginning of the command,
denl upon the vaiue of this flag

Sector R with the ¢ sector Upon
receipt of the Type (| command, the busy staius Bif is
set. If the E flag=1 (this is the normsl case) HLD is made

>

active and HLT i sampled unlil true afler a 15 msec delay.
1 the E fleg s 0, HLD is made active and LT is sampt Sector Length Table (1791/2/3/4 only)
with no delay until true. The D field and Dats Fiold Sector Length Number of Bytes
tormat are shown below. Field thex) in Seclor { )
When an ID field is located on fhe disk, the FOC178X o 128

pares the Track Number on the ID field with the o1 256
Track Register. If there is not 8 match, the next encountered 02 s12
ID tield is read end 8 comparison is again made. If there 03 1024

Fleld Formsat
GAP| ID | TRACK | SIDE [ SECTOR | SECTOR cnc l CRC | GAP|DATA | C | CRC
W_| AM | NUMBER | NUMBER | NUMBER | LENGTH AM | DATA FIELD 2
ID FIELD DATA FIELD

In MFMonly. IDAM and DATA AM are preceded by three bytes af A1 with clock transition between bils 4 and 5 missing
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Resd Sector

Upon receipt of the Read Sectcr command, the head is
loaded, the Busy status bit set, and when an (D held
is encountered thal has the correct track number,
correct sector number, correct side number, and correct
CRC. the data held is presented to the computer. The
Dala Address Mark of the data field must be found within
30 bytes in single density and 43 bytes in double density
of the last ID fietld CRC byte: if no\, the Record-Not-
Found status bit 13 set and the operation is terminated.
When the first character or byte of the data field has
been shified through the DSR, it is transterred tothe DR,
and DRQ is generated. When the next byle is accumu-
lated in the DSR, it i3 transferred to the DR and enother
ORQ is d. it the C has not resd the
previcus ‘contents of the DR before 8 new character is
transferred that character is tost and the Lost Data
Status dit is set. This sequence continues until the com-
plete data fheld has been inpulted to the sfter. I

Write Sector

Upon receipl of the Write Sector command. the head
is loaded (HLD active) and the Busy status bit is set
When an 1D field is encauntered that has the correct
track number, correct sector number, coriect side
number, and correct CRAC, a DRQ is generated The
FOC179X counts off 11 bytes in single density and 22
bytes in double density lrom the CRC field and the Write
Gate (WG) output is made active if the DROQ is serviced
{i.e.. the DR has been loaded by the computer). It DRQ
has not been serviced, the command is terminated and
the Lost Dala status bit is set. If the DRO has been ser-
viced, the WG is made active and six bytes ot zeros in
single density and 12 bytes in double density are then
written on the disk_ At this time the Data Address Mark
is then written on the disk as determined by the a, fietd
of the command as shown below:

thete is a CAC error at the end of the data field, the
CRC error status bit is set, and the command is termi-
naled (even if it is 8 multiple record command).

Al the end of the Read operation, the type of Data
Address Mark encountered (n the data tield is recorded
in the Status Register (Bit 5) as shown below:

STATUS
8ITs
! Deleted Data Mark
] Data Mark

89 Data Address Mark (Bi1 0)
1 Deleted Data Mark
1] Data Mark

The FOC179X then writes the data field and generales
DRQ’s to the computer. It the DRQ is not serviced in
time for continuous writing the Lost Dala Siatus Bit is
set and a byte of zeros is written on the disk The com-
mand is not terminated. After the lasi data byte has been
written on the disk, the two-byte CRC is computed
internally and written on the disk foltowed by one byte
of logic ones in FM or in MFM The WG output is
then deactivated.

BIT
[s]s[«[a]2]1]o} commann
1|o]o]m]es[€]F |0 ] READ SECTOR

slo]v]m]r.Jefr.Jas] wriTE sSeCTOR

\—————e=— DELAY (E)

l_ DATA ADDRESS MARK (ag)

[~ F.(1191/9) SIDE COMPARE FLAG (C)
L . (1705/7) SIDE SELECT FLAG (5) _[o‘um 3w

No delay between HLD activation and KLT Sampling
1= 15 m3 delay betwsen KLD sctvabng end HLT Semping

~ F, (1779173) SIDE SELECT FLAG (S)

L £, ooesm secron encn rLa i 07 | 355 312 1024 2

MULTIPLE SECTORS (m)

Figure 1. Type il and |ll Flag Summary

'0=Ywre hea FB (csts) inio Dals Acdress Mark fetd
1= Virite hea F8 (Geletod dsta) into Data AM theld

'0=S:de number not tested
1=Side number tested

Update SSOto 0

=Compate for £:00 0
1=Compare lct 2.0 1

Sector Length Freia
(2] 0% W0 1"
256 512 024 128

0= Read (or Wrile) Single Secion
1= Read (or Write) Multipie Secton
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Type 11l Commands

There are throe Type Il Commands:

*» READ ADDRESS —Read the next ID field (6 bytas)
into the FDC.

® READ TRACK—Read all bytas of the entire track,
Iincluding gaps.

* WRITE TRACK—Writo all bytes to the entire track,
including gaps.

Read Address

Upon receipt of the Resd Address command, the head is

loaded and the Busy Ststus Bit is set. The next en-

countered (D field is then read in from the disk, and the

six data bytes of the ID ficld are assembled and trans-

terred to the DR, and a DRQ Is generated for sach byta.

The six bytes of the ID fiold are shown betow:

error status bit is set if there is 8 CRC error. The Track
Address of the ID field is written into the sector register.
At the end of the operalion an interrupt is generated and
the Busy Status is reset.

Reed Track

Upon receipt of the Rosd Track command, the head s
toaded and the Busy Status bit is sel. Reading starts
with the leading edge of the first encounterod indox
Ppuise and continues until the next index puise. As each
byte is assembled it is transferrod to the Data Register
and the Data Request is generated for each byte. No
CRC checking is performed. Gaps are included in the
input data stream. The accumulation of byles issynchro-
nized to each Adg Mark ! Upon com-
pletion of the d, is RG
is not activated during the Read Track Command. An
internatl side compare is not performed during a
Road Track.

Upon mce&pl of the Write Track command, the head is

TRACK SiDE_| seCTOR | sEcTor | crc|cre
ADOR | NUMBER | ADORESS | LtEnaTw | 1 | 2 Wiite Track
3 2 3 « s [ 6 of

Although the CRC characlers are transferssd to the
compuler, the FDC178X checks for validity and the CRC

d and the Busy Status bit is set Wniling starts
with the leading edge of the first encountered index
pulse and continues until the next index pulse, at which

P——lr—-

,—CO'O’\"( ﬂc‘oﬁ———l

DAL S WRTE ) Tial s M DMLY

Figure 2. IBM Compatible

m- 3 Last
Gar , o |oae | oans w  |ase| cara car
] l"J'CJ Qe | | v |G weor |57 siier |4 ;{ oata I?
wi0
r
"ot uncqu |
INDE = AN
DL #8 wRITL
3 TIMES WF M DMLY
aar sicron | sacion | cac | cac | car Data | oare
3 -l aw l pra I mu I wnGre | l ) f] Y bl R
on-re J J
TRACK MUMGEAS (D44 28YTE CAC
M
SWGLE 3IDED oa 1o o
SoveSDED et 8. B
oouBLE SOL0 $I0E Vet 2BvTES CAC wRitIEn
DRI
s1croa wa St seeon
T e B scron s
0108 n HY «
oro8 "2 w2 o e
o 37
o t02e

Sector/Track Format
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time the interrupt is activated The Deta Request s
y upon 9 the
but writing will not start unti after the first byle hasbeen
loaded into tha Data Register. if the DR has not been
loaded by the time the index pulse is encountered the
operation is terminated making the device Not Busy. the
Lost Data Status Bit is set, and the interrupt is sctivated.
If a byte is not present in the DR when needed, a byte of

Type IV Commands

Force tnterrupl 1s the only Type IV command. This

command pemms the MPU o terminate {abort) any
. Figuro 3 tabulates the Type vV

command opnon 'Bits.

The four bits, lo-l. are used to select the condition of the

g3 of which bitis set, any

p R

zoros is substituted. Address Marks and CRC

are written on the disk by detecting certain data byte
patierns in the outgoing data siream as shown in the
table below. The CRC generator is initialized when eny
data byte from F8 to FE is about to be transferred from
the DR to the DSR in FM or by receipt of FS in MFM.
Disk for g (initi d by the
Write Track command Esch bym tor the entire lrack
musi be provided for praper formatting. This inctudes
gap as well as data bytes.

The sequence required to {ormat a diskette begins with |

positioning the Read/Wrie head at the desired track.
Once this has been done, it is necessary to perform a
Write Track command to store 8!l the information on a
track The Write Track command uses DRQ to request
each byte lrom the system MPU, starting with the byte at
the beginning of the physical Index Pulse and ending
with the tast gap byles at the end of the track. Figure 2

d ly being is b

terminated and the Busy status bil is cleared, Indu:almg

“Not Busy". Then, when the condition Is met, INTRQ
goes high, causing the required interrupt. |
U lo-l; 2re all “07, no interrupt occurs, but any currently

is it more

than ono condmon is selected, then thecnwrmpt oceurs
when any of the conditions is mel.
To clear the interrupt. it is necessary to roud the Smus
Register or to write the C
however, is for 1, = 1 (tmmediate mtotvupt) Fof this case,
the interrupt is cleared with another Force Interrupt
command with lo-l5 all low

Status Roglater

The Status Register permits the MPU to monitor a variety
of conditions in the FBC For each command, the
individual status bits have their own meaning. When &

. the

it the 1IBM tor track tormatting. command is initiated (except for the Force Interrupl
Normally, ench data byte stored on the di must d). the Busy siatus bit is set and the others ere
be by the sy M into the cleared or updated. If the Force Imertupl command is
FOC Oata Reg H tboro sro ions to when h disinp

this rute. If a data byte of hex F5 through FE is entered
into the Data Register, then the FOC gnizes this as

Busy status bit is cleared, bul the olhor: vernam
. 1§ the Force Interrupl command

an AM with missing clocks or CRC generation code.
Conseqguently, F5 through FE must not be used in gaps,

18 tnitiated when there Is not another commend in pro-
gress, the other status bits are cloared or updated and
p the Type | C d Figured i

data frelds, or 1D lields, as this will disrupt | opera-
tion of the FDC during formatting.

the meanming of the slatus bits for sach command

an
{e]s[«][3]2

1 folr [l

0 COMMAND
b FORCE INTERRUPT

KN ]
Lo 1

&

=

IMMEDIATE

0= No eHect
AEADY TRANSITION— Forces INTRO when READY ipul goes low-1o-high
032 No eftect
NOT-READY TRANSITION—| |, £5,ce4 INTRO when READY RPut QORS tgh-to-low

0= No Etfect
INDEX FULSE-E‘ = Forces INTRQ on next INDEX pulse input

0= No etlect
1= Forces INTRO simmaedistety

Figure 3. Force Interrupt Command Flags
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Flgure 4A. Status Reglster Summary

COMMAND STATUS BIT
7 [] 5 4 ] 2 [ 0
ALL TYPE | Not Ready | Wnie Protoct | Hesd Losded Seek Esror CRC Emor Trach 0 Index | GBusy |
READ SECTOR Not Ready ] Rocord Type | Rec not Found | CRC Ercor | LostDeta | ORO | Busy |
WRITE SECTOR Not Ready | Wrte Protect Write Fauit | Rec not Foung | CRC Error | LestOsla | ORO Busy
READ ADDRESS Not Ready [] ] Rec not Found | CAC Error | Lost Dats ORO Buyy
READ TRACK Not Ready [} [ [ 0 Losi Dsts | DRO Busy
[WRITE TRACK Not Resdy | Write Protect write Fautt 0 ° LostDews | ORQ Busy
Figure 4B. Status Description for Type | Commands
[arr| NAME MEANING
S7 | NOT READY This bit when set indicates the drive is not ready. When reset 1t indicates that the drive s
ready. This bit is an inverted copy of the Ready input and logically ‘ored’ with MR.
|ss | PrROTECTED When set, indi Write Protect is activated. This bit is an inverted copy of WRPT input
S5 | HEAD LOADED When se, il indicates the head is loaded and engaged. This bit is a logical “and” of HLD
and HLT signals
[s4 | SEEK ERRCR When sel, the desired irack was not venfied This bit is reset to 0 when updated
|s3_| cRC ERROA CRC encountered in ID ficld
IS? TRACK 00 Whan sel, indicates Read/Write head is positioned to Track 0. This bl is an inverted copy
of the TROD input.
ISl INDEX #hen set, indi index mark d from drive. This bit 18 an inverted copy ol the
input.
LSO BUSY When sef command is in progress. When reset no command is in progress.
Flgure 4C, Status Description for Type Il and i Commands
[BIT | NAME MEANING
S7 | NOT READY Thus it when set indicates the Grive is not ready. When reset, it indicales that the dnive
is ready. This bit is an inverted copy o! the Ready input and ‘ored’ with MR The Type Il
and Il Commands will not execute uniess the dnve is ready
S8 | WRITE PROTECT| On Read Record: Not Used. On Read Track: Not Used. On any Write It indicates a Write
Protect. This bit is reset when updated
S5 | RECORD TYPE/ | On Read Record: It indicates the record-type code from data field acdress mark
WRITE FAULT 1=Deleted Data Mark. 0= Data Mark. On any Write. it indicates a Write Fault This bitis
raset when updated.
|S4 RECORD NOT When sal. it indicates that the dasired track, sector, or side were not found. This bit is reset
FOUND (RNF}) when updated
|53 CRC ERRCR i1 S4 is set. an error is found in one or more D figlds; otherwise it indicates error in data
fietd. This bit is reset when
LOST DATA When set. il indi the did not respond to ORQ in one byte kme This bil is

reset to 2610 when updated.

S1 | DATA REQUEST | Thisbil is 8 copy of the DRQ output. When set. it indicates the DR ts {ull on a Read Operation
or the DR 1s empty on a Wrile operation. This bit 13 resel 10 zero when updated
[SO BUSY When set, command is undar execution When reset, no command is under execution
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Write Data Timing:

wealt Data
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PARAMETER SYMBOL MIN TYP MAX UNITS CONDITIONS
Write Data Pulse Width Twp 450 500 5§50 nsec M
150 200 250 nsec MFM
Write Gate to Write Dala Twg 2 wsec M
1 usec MFM
Wnite data cyle Time Toe 2.3 0r4 psec 2 CLK Error
Early {La12) 10 Write Data Ts 125 nsec MFM
Early {Late) From T 125 nsec MFM
Write Data .
Write Gate off from WD Twt 2 usec FM
1 wsec MFM
WD Valic to Cik Twal 100 nsec CLK=1MHZ
50 nsec CLK=2MHZ
WO vahd after Clk Twa2 100 nsec CLK=1MHZ
. 3 nsec CLK=2 MHZ
These values are doubled when CLK - 1 MHz
Write Data Timing
weire Gare | |
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MAXIMUM GUARANTEED RATINGS®

Operallnlp TEMPOratUrB RANGO .....ouvuunivernniiierenniiniearennsseoeronnnnnceseenes ... 0°Cto +70°C

Storage Tomperature Rangs .............. eerereeerarir e PEPPRN —55°C to +150°C

Lead Temperature (soldering, 10 sec) ...... et ue et i siar et e +325°C

Positive Voltage on any Pin, with respectto ground .......... P . .

Nagative Voltage on any Pin, with respecttoground .................. ..

“‘Strosses above those listed may cause permanont damage to the device. This is a stress rating only and
functions! operation of the device at these or at any other condition above those indicated in the opesrational
sactions of this specification s not Implied.
NOTE: When powering thia device from || y or sy power ligs, it i3 impartant that the Absolute
Maximum Ratings not bo exceeded or device failure can result. Some power supplies extbit voltage spikes
or "glitches” on their outputs when the AC power is switched on and off. In addition, voltage transients on the
AC power line may appear on the DC output. if this possibility exists it is suggested that a clamp circuit be used.

ELECTRICAL CHARACTERISTICS (Ta=0°C 10 70°C, Vec =+ 5V 1 5%, Voo =+ 12V 2 5% unless otherwise noted)

PARAMETER SYMBOL MIN TYP _MAX  UNIT COMMENTS
OC CHARACTERISTICS
Input Voltage Levels
Low Level, Ve 08 v
High Leve!, Va. 26 v
Output Voltage Levels
Low Level Vo 045 v la=16 mA
High Level Vs 28 v lon=100 A
Output Leakage, ho 10 uA Vout = Veo
tnput Leakage, Ix 10 uA Vev=Voo
Output Capacitance 5 pt
Input Capacitance 10 p!
Power Dissipation 500 mw
AC CHARACTERISTICS
Processor Read Timing
Address Setup Time taesn 50 ns Figure 5
dress Hold Time ton 10 ns Figure 5
Puise Width (C.=50pF) 1o 400 ns Figure 5
DRQ Raset Time tonn 500 ns Figure §
INTRQ Reset Time tma 500" | 3000° ns Figure $
Data Delay Time (C. = 50pF) toace 350 ns Figure 5
Data Hold Time (C. =50pF) toom 50 150 ns Figure §
Microprocessor Write Timing
Address Setup Time 1seTw 50 ns Figure 6
Address Hold Time twow 10 ns Figure 6
WE Pulse Width twe 350 ns Figure 6
ORQ Reset Time toan 500 ns Figure 6
INTRQ Resel Time tima 500° | 3000° ns Figure 6
Data Setup Time tos 250 ns Figure 6
Data Ho!d Time tom 70 ns Figure 6
Oisk Input Data Timing
RAWREAD Pulse Width 1ow 100* 200 ns Figure 7, See Note
Clock Setup Time te 40 ns Figure 7 See Nole
Clock Hold Time tor MFM teg 40 ns Figure 7
Clock Hold Time for FM [ 40 ns F»guro 7
RAWREAD Cycle Time toc 1500 ns 1800 at 70°C, Frgure 7
RCLK High Pulse Width M7 M t o8 » b ::g::: ?
RCLK Low Pulse width ~ MEM [y, o8 | X b Foue?
" MFM 2' us Figure 7
RCLK Cycle Time M te 2 s F-gum ?
Miscellanecus Timing
CLK Low Pulse Width teos 230 250 | 20000 ns Figure 8
CLK High Pulse Width MEM tco2 22“) 250 20000 ns l;tgure g
* us gure
STEP Pulse Width ™ tsre & s ;.guw H
DIRC Setup Time fon 12 us Figure 8
MR Pulse Width tun 50° us Figure 8
IP Pulse Width 3 10° s Figure 8
WF Pulse Width twr 10° ws Figure B
CLK Cycle Time teve 05" %3 Figure 8

°: These Values are doubled when CLK =1 MHz.
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DISK FORMATS

Disks may be formatted in IBM 3740 ot System 34 oara | oo
formats with sector lengths of 128, 256, 512. or ?»'.'.(. Avigs | COMMENTS
1024 bytes. i S T
(BM 3740 Format PO e
Thus single-density (FM) format ulilizes 128 bytes/ Ld ?,
sector. The bytes to be generated by the system 64 3 | w2
MPU for use in the execution of the Wrile Track :‘[’ oy | o
command are shown in Figure 8. r| o .,]___ Goo s
IBM Systern 34 Format .
This double-density (MFM) format utilizes 256 L4 3| W
bytes/sector. The bytes to be generaled by the
system MPU for use in the execution ol the Wrile e v | wwan
Track command are shown in Figure 10 a3 ' Teocs Numper
Non-IBM Formats ont o y | e
Unique (non-1BM) formals are permissible provid- st CL;"°“ = 100 0r 01
ing the following restrictions are understood ax ) $4c10¢ Number
v
® Sector length may only be 128, 256. 512, or o V| sector tenam
1024 bytes. 125 Bytes)
K fr ' Causes 2-Ryle
* Gap sizes must contorm to Figure 11 Chate 2
Winen
a 2271~ Gac 7 1D Gap:
- o ) o 12
DATA
NO OF " 3 .
avTE COMMENTS Wy A1
thes) avies
13 07 | Gec & B ) Dara an
(Post nges) «© 2% Date Fopia
- ®, [2 1 Coutes 2-Byte
{4 ' Inses AM CHC 10 be
FE 2 wetlen
FGap 1 « ™
o s - W
FE 1 |oam <t e " 009 4
xx v | Trace mumbes Figure 10 e 100 naeny
100-4C) Brie Sequence  NOTES ¢ Tes bat gAY MuS® B
ox ' S.0e Number for I1BM System-34 b Ries il 1d
19C o¢ OV Formatting : “‘.,.., " we e (s
0 1 Sector Numte: ~ COwr g e
0 -1A, AN GENLReTES
oc ' Sette Leagin e
1128 bytesy
ONE
(24 ’ Causes i-Byie I L ge e
secron— CRE fo be [~ sméie DOJBLE
@ Wnitten GaP OENSITY OFNSITY =11+
i 117} Gap 2 140 Gam .
o0 [ .G - - -
8 ’ Dats AM G-p 2 0 brres FF T bues o
(3} 128 | Daa Fa 6 dytes 00 2 tyles 0O A
144 ' Couses 2-Byte - _dope Ay o
CRC 10 be Gep ) 10 bytes F§ 16 Dytes ¢E
Westten 4 8 Opes 0O ?
¥F 27 | PeotGen Lt XL
— | {Dats Gapy . SAd b
¥ 247 @ Gap 4 WNCTES Y TRESF Iv::sg(‘vh;’ ang §
. 12 v O U TR
gl o e HLHR R e
NCTES ToS PATTE SN o
for IBM 3760 ' '%.. TEneT :c nace Figure T1. Goap Size Limitations
m 3 CONTINUE WAR-TH L
UNTK FDC COMPLETLS

SEQUENCE AMD GENIRATES
INTRG ‘NTFRALPY

Cweut c»oe'u-n ull rog wc DOTGUCHS BIP NCIIONT 33 8 MEANS CF 1iuting* ng Ovuuv wﬂ:onmlw awwn

0y <o Sufticnt for Purd 001

information nu been uvolw. CNCLPO 8n0 @ DeeeeT 1G Do entiery reabe owrerr A6 *1po

"umeglor f e suct otthe onduc u»
OPvICEs DEILNIDEC 87y LEPALS LN 1% DEteat /g™ 14 OF SMC 0 DIners S ereraes the ngny HR I T LTEN 2N

BEaNp 1:me i 01081 1L *MDIONE DELON BNT LuPON INP DESI PIOSUCT PODI
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STANDARD MICROSYSTEMS
TION

CORPORA E

FDC 9229
FDC 9229B
FDC 9229T
FDC 9229BT

FLOPPY DISK INTERFACE CIRCUIT

FEATURES PIN CONFIGURATION
" Dgital Data Separator

Performs complete daa separation f for lioppy disk drives BSKG 1 020 Ve

Separates FM and MFM encoded data FOCSEL 2] N9 P2

No critical adjustments necessary

§%4" and 8 compatible MINI 3 18 P
f i Vanable Wrila P D DENS 4 17 PO
7 1 internal Cryslal Osciltator Circuit SEPCLK 5] 16 TEST
£ Track-Seleclable Write Precompensation SEPD 6 15 HLD
! ' Retnggerable Head-Load Timer WOoUuT ? 14 LATE
"1 Compatible with the FDC 179X, 765, end other standard ;

Floppy Disk Controllers HUTCLK 8 13 EARLY
{” COPLAMOS" n-channet MOS Technology Cukour @ 12 WOIN
(. Single ~ 5 Voit Supply GND 10 11 XTALCLKIN

L 1TTL Compatible

FUNCTIONAL DESCRIPTION

The FOC 9229 B ts an MOS integrated circuit designed to
complement either the 179X or 765 {8272) type of floppy
disk o ller chup. It P a dgital data separator.
wrile precompensalion logic, and a head-load imer tn one
0.3-inch wide 20-pin package. A single pin will contigure
the chip to work with either the 179X or 765 type of conlrol-
ter The FDC 9229 B provides a number of diferen! dynam-

of the tloppy disk drive. The FOC 9229 B operates lrom a
+ 5V supply and simptly requires that 8 16 or B MHz crystal
or TTL-level clock be connected to the XTAL'CLKIN pin. All
inputs and outputs are TTL compalible.

The FDC 9229 is avaidlable i four versions: The FOC
92297 are intended for 54" disks and the FDC 9229B°T
for 5%~ and B” disks The FDC 8229°B have an miernal

tcally selected precompensation values so that
values may be used when wrting to the inner and outer tracks

crystaf ¢ circuit; the FDC 9229T BT require an
external clock.

ot

[artian
o

FDC 9229
BLOCK DIAGRAM

=

e
= - e Lo
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DESCRIPTION OF PIN FUNCTIONS

PIN NO.

SYMBOL

10

DESCRIPTION

DSKD

This input 1s the raw read data received from the drive. (This input is
active low)

FOCSEL

This nput signal, when low. programs the FDC 9229'B for a 179X type of
LS| controilar When FDCSEL is high, the FDC 9226'B.is programmed
for a 765 {8272) type of controllar. (See lig. 4.)

MINI

The state of this input delemmines whether the FOC 9229 B 1s configured
to suppon 8 or 5%a" tioppy disk drive interlaces. it is used in conjunction
with the DENS input to prescale the clock for the dala separator. The
state of this input also alters the CLKOUT frequency, the .
precompensation valus, the head load delay time (when in 179X mode)
and the HLT'CLK frequency (when in 765 mode). (See figs. 2.3. and 4.)

DENS

The state of this input detarmines whether the FDC 9229/ is conligured
1o support single densiy {FM) or doubte densily (MFM) tioppy disk drive
interfaces. 1 is used in conjunction with the MINI mput to prescale the
clock for the data separalor. The state of this input also alters the
CLKOUT trequency when in the 765 mode (See figs. 2. 3. and 4.)

SEPCLK

A square-wave window clock signal output derived from the DSKD input.

SEPD

Thus outputl is the regenerated dala pulse denved from the raw dala input
(DSKD). This signai may be either aclive low or aclive high as
determined by FDCSEL (pin 2).

wDOoUT

The precompensated WRITE DATA slream to ihe drve.

HLT/CLK

When in the 765 mode (FDCSEL high). this output 1s the master clock to
the floppy disk controller. When in the 179X mode, this signal goes high
after the head load delay has occured following the KLD input going
high. This oulput is retriggerabla (See fig. 3 )

CLkouT

This signal is the wnte clock to the floppy disk controller. its requency is
determ:ned by the state of the MINI, DENS, and FDCSEL input pins
(See Nig. 3.)

10

GND

Ground

1"

XTAL/CLKIN

This input 1s for direct connection 1o a 16 MHz or 8 MHz crystal (FDC
92298 only). The other pin of the crystal is grounded. XTAL'CLKIN
may alternatively be connected to a single-phase TTL-leve! clock The
FDC 92297 and BT require an external TTL-leve! clock

12

WOIN

The write data stream from the floppy disk controller

13

EARLY

When this input 1s high. the current WRITE DATA pulse will be writien T
early tothe disk

14

LATE

When this inputis high, Ihe current WRITE DATA puise will be written late
lo the disk

When both EARLY and LATE are low. the current WRITE DATA pulse will
be wrilten at the nominal pasilion.

15

HLD

This inpul is only used in 179X mode. A high fevel at this Input causes a
high level on the HLT CLK output alter the specified head-load ime
delay has elapsed. The delay is selected by he state of the MiNi output
(See tig 3.)

16

TesT

————— e -
Ttus input {(when low) decreases the head-load time delay and imhiaizes
the data separator This pinis for test purposes only This input has an
snternal pull-up resistor and should be tied high or disconnected tor
normal operation.

17

18

P1

P2-PO select the amount ot precompensation applied to the wnte data

18

P2

]' (See fig. 2.)

1«5 VOLT SUPPLY . . i .
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OPERATION

Data Separator
ThoXTAlJCLKINmpuncbdtsmimullydeodbyme FOC
92298 to p an division 180 is

selected by the FDCSEL, MINI Br\d DENS inputs d

INPUTS

—_— DIVISOR
FOCSEL DENS MINI HXTAUCLKIN)HINTCLK)

ing on the type of dnive used. (Sea tig. 1.) [ (] 0 2
The FDC 9228/ detocts the leading (negative) edges of o o 1 4
the disk data pulses and adjusts the phase of the interal 0 1 0 4
clock to provide the SEPCLK output. ‘1’ ; ; 3
Separate shorl- and long-term timing comectors assure 1 0 1 8
securata clock separation. 1 1 0 2
The SEPCLK frequency is nominally e the internal clock 1 1 1 4
trequency. Depending on the internal timing ,the
duration of any SEPCLK half-cycle may vary from a nomi-
nal of 8 to a mini ol6anda g of 11 internal FIG.1
clock cycles.
INTCLK
SEPCLK | S
[
SEPD’ l_l' 1 } O | J
¢ !
I I *polarity of SEPD shown for FDCSEL = low
always two internal clock cycles
Precompensation
The dasired pracompensation delay is determined by the
state of the PO. P1 and P2 inputs of the FDC 8229'8 as per MiN__ P2 £ Fo___PRECOMP VALUE
fig. 2 Logic levels present on these pins may be changed 1 4 0 0 0ns
dynamically as long as the inpuls are siable during the time ! o 0 ’ 125 ns
the floppy disk controlier is wniting to the drive and the npuls ! o 1 0 250 ns
meet the minimum setup time with respect to the write data 1 o 1 1 375ns
trom the floppy disk controlier. 1 1 0 o 500 ns
1 1 o 1 500 ns
1 1 1 0 625ns
MINI P2 P PO PRECOMP VALUE 1 1 1 1 625 ns
0 1] 0 0 Ons
S 9 9 3 625ns NOTE: All values shown are abtained with & 16 MHz rel-
0 o 1 1 187.5 ns erence clock. Multiply pre-comp values by two for
0 1 0 0 250 ns 8 MHz operation.
0 ) ] 1 250 ns
0 1 1 0 312.5ns FIG. 2 WRITE PRECOMPENSATION
0 1 | 1 3125ns VALUE SELECTION
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OPERATION (CONT'D)

Head Load Timer

The head load time delay is either 40 ms or 80 ms, depend-

ing on the state of MINI. (See fig. 3.) The purpose of this

delay is to ensure that the head has enough ime to engage
The head load timer is only used in the 179X mode.

itis non-functional in the 765 mode.

The FDC 178X imtiates the loading of the floppy disk dnive
head by setting HLD high. The coniroller then waits the pro-
grammed amount of ime until the HLT signal from the FOC
9229 B goes hugh before slarting a read or wnle operaton

INPUTS _outPuTs
FDCSEL__DENS MINI CLKOUT _ HLT.CLK

0 0 [} 2MHz  40ms*

[ (4] 1 1MH2z  80ms*

(¢} 1 o 2MHz 40ms’

(1} 1 1 1MHz 80ms®

1 0 0 500 KMz 8MHz

1 0 1 250 KHz 4 MHz

1 1 0 1 MHz 8 MH2

1 1 1 500 KHz 4 MH2

NOTE' All values shown are oblaingd with a 16 MHz ref-
erence clock. Dvide all frequencies and muttiply all
penods by two for 8 MHz cperation

*May be mask programmed al factory to any value trom 1
to 512 ms in 15 625 ps increments (MIN) low} or ¥ to 1024
msin 31.25 ps increments (MINI high)

FIG.3 CLOCK AND HEAD LOAD

TIME DELAY SELECTION
INPUTS . FLOPPY DISK FLOPPY DISK FLOPPY DISK
FDCSEL _DENS __ MINI DRIVE TYPE DRIVE DENSITY_ CONTROLLER TYPE
0 [ [ 8" DRIVE DOUBLE 179X
0 0 1 5'4" DRIVE DOUBLE 179X
0 1 0 8" DRIVE SINGLE 179X
o 1 1 5% DRIVE SINGLE 179X
1 0 0 8" DRIVE SINGLE 765 (8272)
1 0 1 5% DRIVE SINGLE 765 (8272)
1 1 0 8 DRIVE DOUBLE 765 (8272)
1 1 1 . DRIVE DOUBLE 765 (8272)

FIG.4 FLOPPY DISK DRIVE AND CONTROLLER SELECTION
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MAXIMUM GUARANTEED RATINGS®

Operating Temperature Range .
Storage Yemperature Range ..

0°Cto + 70°C

ls5%t0 4 150C
Lead Temperature (soidenng. 10 aoc ) .
Postive Vollage on any | O Pin, with mpocl o gfound
Negative Voltage on any | Q Pin, with vespocl to glnund
Powet Dissipation .

“Stresses above those kated may cause psmanen! damage to the Gowico This s a strass raling only and functional operation of the
device at these or at any other 2bove those the ol Ihs is nol mphed.

NOTE Wnen powernng thus devioe from (aboratory or System power Supplias. it 1s important that tha Absolute Maximsm Ratings nol
be exceeded or device faidure can result. Some power Supphas exhidit vORage spkes of “gitches” on their outputs when the AC powot
s swiicheg on and ot In addition, valtags transents on the AC power ing may appoar on the DC output.

ELECTRICAL CHARACTERISTICS (T, - 0°Ct0 70°C. V. = 5V = 5%)

PARAMETER MIN TYP MAX UNIT CONDITIONS
DC CHARACTERISTICS
INPUT VOLTAGE
Low Level V, -03 08 v Except XTAL/CLKIN
High Level V.. 20 V) v
XTAL CLKIN INPUT VOLTAGE
AC Amplitude 10 Voo XTAL'CLKIN  only, put 15
us vollage -03 V) v AC-coupled
QUTPUT VOLTAGE
Low Level V,, 04 v I = 1.6 mA excopt HLT/.CLK
L = 04 mA, KLT/CLK onty
Hgh Level V. 24 v L. * - 100 uA except HLT/CLK
fpe = - 400 pA. HLT'CLK only
POWER SUPPLY CURRENT
[} 100 mA
INPUT LEAKAGE CURRENT
I ) uh Ve = Olo V.
INPUT CAPACITANCE I 10 l pF Excopt CLKIN
C.. i 2 pf CLKIN only
ELECTRICAL CHARACTERISTICS (T, = 0°Ct0 70°C., V,, = SV = 5%
PARAMETER MIN_ | TYP | MAX_ | UNT | CONDITIONS
Ayl B (AN umes assume XTAL'CLKIN = 16 MHZ unless otherwise spociiod)
XTAL CLKIN trequency 395 16 162 MH2 FDC 92298
395 8 B1 MHz FDC 9229
XTAL CLKINDUTY CYCLE 25 75 %
- 465 $00 515 s FDCSEL = low;MINI = high
215 250 265 ns FOCSEL = low.MINi = low
90 125 140 ns FOCSEL = high.
[ 280 n2s 350 ns
[ 50 400 ns
Lere 0 400 ns
L 5625 ns
[N precomp vilug Seefg. 2
L. 2 x precomp value Seotg 2
L 10| 1 |__us
CRYSTAL SPECIFICATIONS

Frequency (8" Disk Dnve) 16 MHz, at Cul
(5" Disk Dnive) 8 MHz. a1 Cut

Hoider Preferred HC - 18V

Fi y and stabity

Senes Resistance 50 ohm max

2 05%trom0'Cto 70°C
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AC TIMING CHARACTERISTICS

HLT/CLK (765 MODE)

\—AO{‘W—\

re

WDOUT PULSE WIDTH

SR RS g, G

CLKOUT VS. WDIN TIMING

179X MODE

CLxout
L

1.2.00 4 ysec
765 (8272) MODE.
CLxouT
L,
WOIN
SET-UP TIME P9, P1 AND P2 TO WDIN
CLKOUT
PO.P1, P2 )L
CLKOUY
wDIN y, .
e
kA N N A N
‘i _ A \ /
wom [T \
wOOUT .f Al v, \
po— 1
PRECOMPENSATION WooUT oSS ———
WOCR!'Y ATy ‘ " 1 \

He xbg 2vn
L e mame sy
P
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