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int lagen-iir.
Unterlagen MC 80 - 96 A

Kopien an:

GF (SEL 3]

Bezeichnunc:
- Media - Controllerx

Hr Auerswald

Hr Schiller

Hr Kufner

Hr We:ififloo

Bemerkung:

Hr Bchr

Hr Schrauber

Anderung:

In die Unterlage wird die lLeiterplatte mit

Begriindung:

Zusaédtzlicher Floppy-Abgang

Linflhrungstermin: sofeort

Kanndnderung [x]

O

Zu dndernde Unterlagen:

MuBinderung

~ Stickliste

- Klebeoriginal, Dia

- Bohrplan

- Bestidckungsplan

- Lcaikplan

- Steckerbelegunccsliste

Index -4 aufcenommen

- Torkr Thmilrrs Anchpe~rryras b ~

8.9.1983

Detum: ntraagst.:
4

Bittmann

Bearb.:

Bittzann

Originalablage bei: SKS - Dokumentation Elektronik




Ctenmer? : .
Fiisenee .. Angdsruncsnummer
Systemtecnnix te . -
= "= Anderungsmitteilung e sse
=] e =
Unterl . Kopien an: | Unterschrft | Detum
nterlagen-Nr. MC 80 - 9 A, C -
! GF [SEL3) | |
Beceichnuna: Hr. Auerswoid |
Media - Controller Hr Schiller ‘ ’
Hr Kufner l |
Hr Weiifiog | [
Bemerkung: Hr Bahr ' !
Hr Scrrauber ' !
Anderung:
Widerstandsnetzwerk Al, MDP 1405 220/330R
wird durch Netzwerk MDP 1401 150R ersetzt
Pin 7 von Al ist zuf der Leiterplatte abzutrennen
i
i
Begrindunc:
Lieferschwierigkeiten des Herstellers
i
» !
]
Linfidhrungstermin: gofort :
. ;
Kann&nderung [x] ?
]
+
MuSinderun :
s 0O g.
Zu dndernde Unterlagen: ’
- Stickliste ]
- Bestickungsplan !
~ Logikplan ?
|
i
H
Detum: 8.9.1983 Antragst.: Schiller Bearb.: Bitumana !

Originalablage bei:

SKS

- Dckumentaztion Elektronik
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Kopien an Unterszhritt | Dotum
Unte:lagen-}:r. MC 80 - 96 A/C D ! ntoersc ‘ o ]
G~ (S5 3) | !
i o . Hr. Auerswal i
Bezeichrung: Media Controller swald ‘ ' :
Hr Schiller ' ;
Hr Kufner | i
Hr Weififica | i

Bemerkung: Hr 8anr %
Hr Scnrouber :
| i

Anderung:

Anderung E 1558 flie8t in die Kaschierung ein

Kondensator 10 uF/20V ETS wird durch
/

Tantal-Kondens

tor IO/pF/BSV ETP ersetzt

fir den Kondensator wird berichtigt

;_l
m
'U
—t
[V
r
(a4
1]
ju

Le

Baugruppen Index

Begrindung:

® .. N . -~ . : S
Uberarbeitung des Klebeoriginals

Zinfihrungstermin: sofort

Kannédnderung EQ
Mutinderung [ ]
zu &ndernde Unterlagen:

- Stickliste
- Klebeoriginal,
- BestlOckungsplarn

Dia

i em L g g

Crem W coerve tirm

e hem meacn o w4

P
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- Bohrplan
Detum: 19.9.1983 L‘.x‘ntraqst. . Bittmann Rearkt. : Bittrann
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gl. dritten

gbenutzt werden,

h unser Et
en.

g darf sie nicht vervielfalti

eill oder anderweiti
Alle Rechte vorbehalt

e ynienage 1Syt ausschiieillic

Ohne Zustimmun
Personen mitget

Lrsgr cDe Ausstellgatum i Termin ‘ Fertigurasstatte :_-_,(: 1 Autirags-Nr. Lk
Bemowng  MEDIA - CONTROLLER Zn.-Nr. MC 80 - ¢c¢ A
1 2 3 4 5 [ { 7
"':? S;\;;‘k : Benennung Sach-Nr Bemeriung Soll te
1 1 Leiterplatte 80 - 96 - 5§
2
3 2 IC SN 74 LS 00 Texas
4 1 JIC SN 74 S 04 Texas
5 1 IC SN 74 LS 04 Texas
() ' IC SN 74 LS 14 Texas
7 1 IC SN 74 LS 20 Texas
8 4 IC SN 74 38 Texas
9 1 IC SN 74 LS 85 Texas
10 1 IC SN 74 LS 138 Texas
i 1 IC SN 74 18 2.0 Texas
12 2 IC SX 74 LS 244 Texas
13 2 jIc s% 74 1S 273 Texas
14 1 JIC SN 74 LS 640 Texas
]
5 !
16 ; 1Cc 1590 :?ster:—mgnai .
DilrTenNs !
17 :
18 1 |IC 9229 B SMC g
i
1.9 I
20
21 1 IC Sockel 40 pol. 641 606 - 3 AMP
|
22 1 1C Sockel 20 pol. 641 602 - 3 AMP
23
z 16.U0 MKz -4 i
9 . puar- . . +10
“ Korundwelle Meotallausfe. HC 18 UTol. 2
25
a1 Tag | Name Matenai gericntet verwenaunyg
Beam 1-‘-0 b.H‘
Gepr M VOR i,
s 11576 29.9) Bi §Nom bestent aus
2 11557 -3.81 Bi MEDIA - CONTROLLER 3 B
P Jrrercaoa
- Blan N
A< -
gaved  ANOETUNG Tag | Name MC 80 - 96 4 ] 2
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gt. dritten

anderweilig benulzt werden.

Alle Rechle vorbehalten

TrBIimYT I3 mUIMLHIEHIL YNSEr Ky

Jhne Zustiminung darf sie nicht vervielfaits

Yersonen milgeleilt oder

LosproBe ' Ausstellsatum ‘ Termun ' Ferigunasstatte —tr = Autrass-Nr. LK !
| l | f
B - v Zn.-N H
trechnung MEDIA CONTROLLER r MC 80 - 96 2 :
1 2 3 4 5 ¢ Vi t
oy :
ld,d S;;'M Benennung Sach-Nr. Bemerxung Sal! Ist :
26 :
KCramik - Konacnsotor
7 -— . AN
27 V422007 1 sov MA 10 54 221 JAA AVX !
g 1o neramis - Konaensator MAZO 5T 104 ZAA AVX :
0,1 uF / 50V ; !
29 Tantal-Kondensator ETP Roederstein
: 10uF/ 35V T
30
31 R “mefssggﬂdsnetz“‘erk MDP 1401/ 899-1 Dale /Beckman
. " nlderstandsneLzwerk Moar oiiaind o o
52 2 Sip 150R = 107 Cé44 Matsushita
33
. - Vitrono /
4 4 Wwiderstand + 5% 0207
3 erstan 1K O Beyschlag
35 2 licerstend 2RI = 5% 0207 jirrons v
| Bevschlare
36 > | wicerstand 10K - 57 0207 Lrtrens
- Bevschlac
37
38 '
3¢ n.5. S:lberdrahr ¢ C.8 oo
40
41 1 Laftezikett 8 % 12 / 2310 Herma '
42 !
: 1
43 1 Stiftleiste 96 pol PI S¢& B30 POO FOO | Burndv }
Le
45 1 Frontplatte III 2 MIC 045 E 1
46 2 Senkschraube M 2,5 x 8 |DIN 963 vernickelt
47 |
]
48 1
{
49 '
t
50
Lk T2q Name i Matenat gencntet verwenoun; |
B e e oo Yonoooo
3 11558 bestent ausy
T” ’IR‘C = MEDIA - CONTROLLER 3 ¢
L Freipabd Biaftt Nt
mi Anoerung MC EU - Yo & 3
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E'KE GmbH | STECKERBELEGUNGSLISTE STECKER
PIN Bezeichnung Diagromm Erlgurerungen
01 +5V

02 ov

035 +12V

0L ov

05 -12v

coé oV

07
| 08

2 | 755 @ L | adress-Bit @

10 EDR 1 L | ndress-mit 1

i EDR I Adress-Bit 2

12 ADR 3 | Adress-Bit 3

i £

2 | ZBE 4 l Adress-Bit

NSNSy WSSy SN EPI I SR——

I LDR 7 S Ldrecss-Bit

g e Y e g T e . e WY P P2 e e e g =

2 |

25 l ] Dater-Rit @&
p 25 D&1 ' ] Daten-Bit 1

27 | BETD | 1 Daten-Bit 2
L 26 | DaT | 1 Daten-Bit 3
| 29 DAT 4 ] -—L____ Daten-Bit 4

30 DZT 5 | "1 |paten-mit s

3 T b "1 |paten-Bit 6

32} DaT 3 b L Ipaten-Bit 7 b
o | | _t 1983 TMMIliame Bezeichnung Ty
L | | _drutr ) 1} Media Controller E
f 1 . - ki
i | ] ! J(;:“E--l —————-—J Unterlagen Nr: t
] 1 N -_' -:”_f_’”______ﬁ MC 80 - 96 |
- i BRI : !
k 1§?reig. | r"n”l'"‘ tRc—xerenz-Bmgruppe Z
Nrlanger ung [TTMMIJ| Noms | o J 3

-



5!(5 GmbH | STECKERBEL EGUNGSLISTE ’STECKER E
’ bezeichnung Dicgramm Erlauterungen . Himae N
33 l +5Vv j L
3L l oV ‘ i
32 | 410 | I
B | ov
37 -12v
38 ov
ks
o |
o | !
I L 1
; L2 | =R L iIn/oUT Read 7
b o | =owm L lix/ouT write |
te | ! |
s | | | |
o | 55 l ] lReset intern Q
5| | l
2| | |
e | | 1
S i |
co | i |
&3 | i i i
LS. | | | |
I R '
. 56 | i i
57| | | l
= j |
s | { |
e | | | |
6 | l l |
i 62 | IR0 | _L__I—I Interrupt Reguest '
63 | i I |
L I L
(O S| 1 ’_983ITTMN““ am:] Bezeicnnung Zo iy
P i i dwor] __,_,_k, Media Controller 2
-f - : -:--- -': ?5 — o1 T unetiacen Nr g‘cn
N j‘_’:_‘i?ii'; | mo 80 - 9 |
] Rorererz- Baugruppe Sene
i Lm‘“l rm Fer sl | l
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PIN ! Eezeoicrnung ‘ Ciocremm Ericuterunen ‘ S e
s | MOTOW | "1 |motor £In |
6¢ | SIDL I Diskettenseite-aAnwahl ‘
67 é WG ' l i Schreibstrom-Freicabe i
66 WD l | Schreibdaten !
69 DIR l l Richtung zur Diskettenmitée
70 WP _—L_____ Schreibschiitzung l
n RDY —_L____. hntrieb-Berejtmeldung
7 RAVR W peesrennee Tosedato- |
73
% Ic | L Reduzierter Schreibstron

E 75 f

f = 1 TR ¢ | I Sour @@ Position
™ STL 2 | 1 lanwahl-zncrieb 4
¢ ‘ SEL > l l Anwahl-Zntrieb 5
72 SEL © ! r anwahl-Antrieb 6
g0 !
&1 SEL 1 . ——L_____. Anwahl-2Antrieb 1
&2 St 2 ¥ ——L____. Anwahl-Antrieb 2
&3 | TTET { _—} AJ—_ Schri<ttmotor Pule

m

i
,
,
t—l
)

Schreibh-lese-Konl an-:

ekl

nwahl-An+rieb 3

m
n
n
!
t
G

USSR RS P S,

U (NS DN SN RS S N UGN SN SRS N DU U (R A

Ly
£ TUcE ! T Door-Lock Option
&” ‘ DISKC f l Diskette cewechsel+ L
ee | l
ES
. | A
9 l
§2 INDEX | 1T Index-Puls
93 ' I
8l l ! I
85 | | l J
bose | DRQ | L |pata-Reouest 1 ¢
' L {10537 1 smel Bezecnnung .E
i | Media Controller i
| foere — - :
i o Unteriggen hr: {
I ire 1165 Mc 80 - 96 ;
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sks omoH

SIGNALBENENNUNGSLISTE

Kurzbezeichnung

Ericuterung interner Sigrale

cs ¢ -3 Chip - Sclekt @ bis 3

F -3 Kompensations-Steuersignale f bis 3

DISK Diskette gewechselt

ENB Enable Bus

RESI Reset Intern j
Jew ihdi f

DEXS Auswahl Schreibdichte =

MINI Umschaltung 8" - 5 1/4"

reigabe
SRR VP LENE N ':'N'v" :

e e e e

1983]7*'1“m~rimv~v”fw1
‘Aﬁﬁ.i6.9.’ Media Controller
y"ll‘ , SRR t‘.
f * MC 80 - 96
ol o]
N TISLIFTRCI - U
v 5'(5
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ELEKTRISCHE

SPEZIFIKATION

@ Strromversorgung

@ Zen

zentrgle

[Js

chnittstelien

D Timing-Cicgramme

Jaoror g g )

Media - Controller

Scezifikstion MC80 - 86
Stromaufnanme: 5V : < 400 mA
12 v : < 15 mA
Taktcen or 6 MHz + 10-4
| 19837 TMMiliome| Bezeicnnung: SToa

¥oeor

re—— Unteriogen Nr: vor

Doeqgrp -

:.’:;_(u MC 80 - 96 1
1 Freiﬂ !e _' — ~ererenz- DOU;'Uppe >t
Nrlanderung |TTMM | Nome =K=




| Sl ] —— ﬁ,
CHNISCHE FUNKT!ONSEZSCHREIZUNG| Seite
Media = Coniroller
Eigenschaften:
Single und Double Denzity
E"y 3 1/4" una Mikrofloppy
IBM 3740 (FM)
Ien 34 (HMFM)
' Scnreibkompernsation variabel
bis 2u & Laufwerke ancchliefbar
~20Kbit ocer 500kbit ubertragungzrate
1. Allgemeines:
Dex HMedie-Controller MCE0-54 paciert aud Ser Focrre
Drsv-Controlier 1757 unc cern Daterssparstc~ 52258 yr-
unterteillt sicn vn folgende Funktionszblccone:
- Floppy Disk Controlier/Formztter 1737
- Datenseparstor und Floppy-Subportcn Yp SZIS
- Dick-Interface
- Bus-interiace
Der Anschluf der Laufwerke erfslot Uber chie c="ere e~
9&-poligen VG-Leiste ocer coticnal  uper ZTe-zilicer
Lachoandkebeletecker.,
iT TN me) I TMNAme  Bezeiznneng lloniiNg o g
1 i [
L’-‘u?cr' ’ Bﬂﬁ.urb’ , I Media Controller 1 3
_ - Unteriagen Nr Reerenz ogJusr oo
JEDr. Doku MC 80 - 9¢




SIS . GmoH ITECHNISCHE  FUNKTIONSEESCHREIZUNG Seite:

wurde

- O X X

Disk-Controller/Formatter 1797

Der Baustein 1797 stellt mit einigen externen faustes-
nen ein komplettes Interface fur Standard-Floppy-Lauf-
werke (87, 5 1/4°, 3 1/2°) dar.

Er arbeitet sowohl im FM-Verfahren als auch im  MFM-
Verfahren. Die meisten Signale, die zur Steuerung eines
Floppy-Laufwerkes hotwendig sind, generiert der 1197
direkt, wie z.B. Write Gate, Step, Direction. Sicnale
vom Laufwerk, wilie Index, Write Protect, Track 0D unc
Ready kann der 1797 direkt empfangen und verarbeiten.

Data Daten (R

Cixk ‘SﬂERﬂor'SEAD

/s-'r\ 7797 Kemper— | voiTT L Ficooy
\g——————?/ | sotion DATA ' we;;

Prozessor

Der 1797 produziert die fur die Kompensation
notwendigen Signale EARLY wund LATE nach fvlgengem
Algorithmus:

MFM FM

EARLY EARLY
LATE LATE
EARLY -
LATE -

0O 00O -
O QO ~
O = w2 O

geschrieben
am Schreiben
soll als nachstes
geschrieben werden

TN lvme TThhame f Sezeicnnung. =iz e

autor
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Der 1797 wandelt beim Lesen die serielle Information in
eine 8-Bit Information, die der Prozessor aus dem
Data-Register lesen kann.

Beim Schreiben wird die parallel vorhandene Information
des Data-Registers in eine serielle Information gewan-
delt wund dber den WD-Ausgang ausgegeben. Das Spur-
Register enthilt .die momentane Position des Schreib-
Lesekopfes des Floppy-Laufwerkes. Das Kommando-Register
enthilt das aktuelle Kommando wihrend der Ausfuhrung.
Dieses Register kann nur geschrieben werden. Das Sta-
tus-Register kann nur gelesen werden.

Datenseparator 8229

Der Baustein 9229 enthidlt eine Datentrennstufe fur FH
und MFM kodierte Daten. Der Baustein 1737 benotigt zum
Signal Read Data zusatzlich ein Read-Clock Signal,
dieses wird im 9229 erzeugt. Zusatzlich hat cer §22%
eine Schreibkompensationslogik, die in Abhangigkeit von
der Beschaltung der Einginge PO, P1 und P2 eine variab-
le Kompensation ermoglicht. Bei 6°-Betrieb kann von 0
bis 312,5 Nanosekunden in Schritten von 62,5 ne¢. kom-
pensiert werden. Bei 5 1/4"-Laufwerken ist die Kompen-
sation von 0 bis 625 ns in 125 ns Schritten einstell-
bar.

Ein interner Taktgenerator erzeugt das Signal CLK fur
den 1787, das entweder 2 MHz oder 1 MHz, Je nach Anwen-
dung, betragt.

Um mechanische Reaktionszeiten des Laufwerkes zu be-
rucksichtigen, enthidlt der $229 einen Head-Load-Tamer,
der ein HLT-Signal fiur den 1797 erzeugt.

TTNIM
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Disk-Interface

Das Interface 2zum Floppy-Disk Laufwerk besteht aus
einem Register, das die Signale SELEKT 1-6 wund das
Signal Motor ON erzeugt. Alle anderen Signale werden
vom 1797 in Verbindung mit dem Baustein 9229 erzeugt.
Alle Leitungen zum Laufwerk gehen Gber Treiber vom Typ
1438. Alle Empfanger haben Schmitt-Triggereingange und
einen AbschluB von 220/330 Ohm.

WRITE DATA
738 WRITE GATE

! STEP
% = -
, HEAD LOAD DRIVE
CONTROLLER IN USE
SELECT
SIDE
LOW CURR
MOT ON -

n
)
()

RAW READ

LS 24 TR 60
INDEX

4 wp
\ " READY

DISK CHANGE

TTIMM{N-mMa T T MN~mo Bezerchnung: cic b
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BuS-Interface

Das BUS-Interface besteht aus einem 74LS640 gls ba-
direktionalem Datentreiber und einer Adressdekodier-
schaltung. Mittels eines Vergleichers werden die
Adressbits & bis 7 als Kartenadresse dekodiert. Das
DRG-Signal (Data Request) des 1797 ist Uber einen Trei-
ber auf den Bus gelegt, um damit einen DOMA-Controller
anzusteuern. Bei einer Ubertragungsrate von 500 Kbit
ist das Ubertragen von Daten zwischen Speicher wund
Media-Controller nur im DMA-Betrieb méglich.

Acressbeleguna:

-

Kartenadresse: SDH - 55H
LDR. 50 READ Statusregister
50 WRITE Commandregister
51 Spurregister 17157

52 Sektorregister
53 Dataregister

ADR. "S54 WRITE
BIT 7 6 5 3 3 2 1
' l t“‘-‘ SELECT 1
2
3
§
5
) 6
MOTOR ON
IN USE
[T T MMtivama| TThMName f Eezerchnung : foicat i vor
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ADR. 54 READ
BIT 7 6 5 & 3 2 1 o
L————- DISK-CHANGE (DRIVE-OPTION)
frei
. READY
’ ERK MEDIA
. frei
frei
IRQ
DRQ
ADR. 55 WRITE
BIT 7 6 5 4 3 2 1 0
= l L———-— DENSITY-SELECT
MINI
PO
P1
P2
SIDE
Das DRQ-Signal kann Gber IN SLH auf Bit 71 vom Prozessor
gepollt werden.
Nominal-Zeiten fir Daten-Transfer einesraytes
Nominal Worst Case 1797
5,25° SINGLE 64 ps 41 ps
5,25° DOUBLE 32 ps 23 ps
8- SINGLE 32 ps 23 pus
& DOUBLE 16 ps 11,5 ps
IT TMMItgme TTtMName | Eezeicnnung : cien ke
Autor Searh Media Controller 6 37
Untericgen Nr.: Relerenz QUG LEDe .
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6. Appencix

6.1 Sektor Interleaving

Das Formatieren einer Diskette ist ein pro Spur scaquen-
tiell ablaufender VYorgang. Ein Interleavefak:ior von 1
formatiert dann in der Reihenfolge Sektor 1, 2, 3

26. Ist der Prozessor nicht in der Lage, Daten zweaer
aufeinanderfolgender Sektoren zu verarbeiten, so ent-
stehen Wartezeiten von z. B. 166 ms, cda der Prozessor
eine volle Umdrehung der Diskette abwarten muss um auf
den Folgesektor zugreifen zu konnen. Ein Interleavefak-
tor von zwel kann den Zugriff wihrend einer Umdrehunao
erméglichen und so diese Zeit auf 6,4 ms reduzieren.
Der fir einen schnellstmdglichen Zugriff zu wahlende
Interleavefaktor muB anhand der Prozessorzeit errechnet
werden.

[T TNikilame TTMMName | Eezeichnung . olcn b

~1
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Formattieren einer

Diskette
IBM 3740 5
(]
3 /
GAP @ 40 Bytes @@/FF f & /,
Fre - INAM 6 Bytes ¢ | /-—————.‘:
. 2 <
Index AM FC /é
s/
CAP 1 26 Bytes P@/FF —=
Pre - IDAM 6 Bytes @@ \\\:_____;
ID - AX FE AN -
Lo
ID - Feld 6 Bytes
GAP 2 11 Bytes @@/FF T
<
Pre - DAAM 6 Bytes @¢ R
Data - AM FB 3 < .
. - « < -~
Data - Field 128 Bytes E CRE
7 gz £
CAP 3 27 Bytes PP/FF Lt
CAP 4 250 Bytes @@/FF \\\\\3 .
RN-] =
LI -
T
5?"“’?2 S
c‘\ '9 Q'.’é £
\ A S Sl S
‘9“'4. ' /—//J s T'%
© ' 74 1
v : N\, N, < -
¢ i ' <
3 X | \% : . ©
Y% Y A &
' .7 A I e
g2 35:
" inges H \\\? :
\ <
— L :
! ] wv)
TTAMMINOME |77 MNNAmo 6ezencnnung: oien Iy o
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WESTERR! ﬂl 7T7TAL

c 0 R P 0O R /‘0 N

FD179X-02
FLOPPY DISK FORMATTER/CONTROLLER FAMILY

=D
FEATURES * PROGRAMMABLE CONTROLS c
* TWO VFO CONTROL SIGNALS — RG & VFOE ) Selectable Track to Track Stepping Time =
¢ SOFT SECTOR FORMAT COMPATIBILITY Side Select Compare =
e AUTOMATIC TRACK SEEK WITH VERIFICATION * WRITE PRECOMPENSATION 2
* ACCOMMODATES SINGLE AND DOUBLE DENSITY ¢ WINDOW EXTENSION >
FORMATS * INCORPORATES ENCODINGDECODING AND <
1BM 3740 Single Density (FM) ADDRESS MARK CIRCURTRY
IBM System 34 Doubie Density (MFM) * FD1792/4 IS SINGLE DENSITY ONLY
Non IBM Format for increased Capacity « FD17857 HAS A SIDE SELECT OUTPUT
* READ MODE 178X-02 FAMILY CHARACTERISTICS
nple/Multipie Sector Reat with Automatic Search
s e D oot with Automatic o FEATURES  |1or 1732 1730 e 17 a7e0
Setectable 128, 256, 512 or 1024 Byte Sector Lengths SingleDensity(FM) ' X X . x X X x
* WRITE MODE Doubie Density (MFM). X S X ¥ X
Singie/Mutliple Sector Wnite with Automatic Sector True Data Bus . X ¥ x
Search rvert i i
Entire Track Write for Diskette Formatting inverted Data Bus ; X X . v 3
« SYSTEM COMPATIBILITY Write Precomp X X X r ¥ X
Doubte Buttenng of Data 8 Bit Bi-Directional Bus for Sice Selection Output > X
. Data Controi and Status
i DMA or Programmed Data Transfers APPLICATIONS
! Aliinputs snd Outputs are TTL Compatible 8° FLOPPY AND 5% * MINI FLOPPY CONTROLLES
! On-Chip Track anc Sector Registers/Comprahensive SINGLE OR DOUBLE DENSITY
! Status information CONTPOLLER/FORMATTER
Batan e |
we Ot - <f . wppietve | ";'_‘_._.__" i
w Q-2 N wras AC | et |
& 3 ®/  DAU c A e ! , .
[ 2l »l B5th-- o cs S LB . |
LPe I} xl™ WEEY ] R .- c H
T nt ® . = — i
“Bate J >l YRR Y b ; !
8 Je D W VFOL € (el TTBX %"' ‘
&I g Rt mgapy R 5\ OPOY D P=Srrr-H ['
6 Je nwo . o win R
&L nn xr wo ~ i - . '
.7y} qv »t- 0o 7 v = '
[~ va SS ) 2l WD E ~
[.rve/ E ™ 7t BAwWRLad : o :
svee s Al acin a he tox nean .
L el . nE . c 36 1
Eamy 07 M ax E ! omo gvise E
Lave 1w NP emt WNYRO 1 e -
L Be L] »r T ax
N vy Jx P veptosw
i v " !
e . . SN e
PR ™ - SeTmn
STIMRMe OPEN D0EN ves vpp  wor fe—ee
PIN CONNECTIONS = l I ' $
-
- W
FD178X SYSTEM BLOCK DIAGRAM
L S R I
TTMMINgm2 TTMName | Eezerchnung : S b vor-.
e .
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FLOPPY DISK INTERFACE:

mang anc is reset

+5

wnen the STATUS recisie” :S read &' 1ns
commang register 1s wntten to Use 10K puwud tes.ei27 1o

PIN OUTS
PIN ]
NUMBER PIN NANE SYMBOL ! * FUNCTION
1 NO CONNECTION NC Pin 1 is iniemaily connected 1o a Cack Diat Cereratar a~z
mus! be left open by the user.
19 MASTER RESET MR A logic low (50 microseconds min.) On this ingu? resets the
device and loads HEX 03 in1o the commana register The Ng!
Ready (Status Bit 7) 1s reset guring MR ACTIVE. When Rk o
brought to a togic high a RESTORE Commana 1s execuics
regardiess of the siate of the Reaoy s:onal 11om tne Orive
Also, HEX 01 1s icaded into sector register.
20 POWER SUPPLIES Vss Ground
24 Veo +5V 5%
40 Voo + 12V 2 5%
COMPUTER INTERFACE:
2 WRITEENABLE WE A logic low on this input gates Gata on the DAL ims ine
seiecteo register when CS is iow.
| —
2 I CHIPEEZLECT Cs A logic low on this input seiects the chir ang eni =
i i | COTpuler cCOMMUNICaloN with the gevice
’ & | EERDENAEE I RE i Alogic lov. On this inDut CONIrOIS the Siacemen! C' Cala "I~ &
i ; =
i ! | seieciedregisier ontne DAL wnenCS s iow
H ]
5€ | FECISTERSELECT LINES | AD. A" These inputs seiect the register 1o recene 11ans ' ~1 Caia on tr:
f DAL tines unoer RE and Wz control
< CS a1 a0 RE e
3 ] 0 9] Siatus Reg Commang mes
i ¢] 0 1 Track Reg Tracw Reg
i 0 1 0 Sector Reg Sector her
| s} 1 1 Data Reg Catafer
714 | CITAACCESSLINES | DALGDAL? Eight bit Bidirectional bus uses for transier o Sata €eatte
i | enasiatus This Dus is recewe’ enab 22 by Vi g o ranemties
! | enabied by RE. Each ine wili 0mve 1 stancz 2 7Ty icas
E 24 1 CLOCK I CLX | Thisnput requires a freerunning 5C%: Cuty €18 € sauar= waas
| : i i clock forinterna tMing reterence 2 M- = V100§ ooger
i
j ! g 1MH2 = 1% for miniticpoies
! 3& ! DATA REQUEST ! DRQ Tnis open cra:in cutoul 1Indicaies that the T% comiae
| assembied gatz in Reat operaudns € the 0= i
Wirite operzticns. This signa: 1s reset wnen senv
computer through reading or ioad:ing 1ne DR 1n Re
operations. respectively. Use 10X Dul LD res1sior 1o < 2
33 INTERRUPT REQUEST |

INTRQ Tnig coen orain outpu! IS Se! a! the comodletion 6° a~, co=-

~r

15 STEP STEP The step outou! contains a pulse 10 eazh sten

16 DIRECTION DIRC Direction Output is active high when S1ep2Ing 10 aZtve 154
when stepping oul.

17 EARLY EARLY Indicates that the WRITE DATA puise occuning whie Exn 1o
acuve (high) should be shited early 107 wric piesor-
pensation,

18 LATE LATE Indicates thal the write §ata pulse OCCUTInY Wh'P La'e 1

active (Mgh) shouid be shitted late 10f while £iLi0T P 5e! 27

1= Th i vn s

TNz o f Eezennung
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PIN
NUMBER

|

PIN NAME

SYMBOL

*FUNCTION

|22

25

25

31

[8)
~

TEST

HEAD LOAD TIMING

READ GATE
(1791, 1792, 1783, 179¢)

SIDE SELECT OUTPUT
(1795,1757;

READ CLOCK

TEST

HLT

RG

RCLK

Ttus inout 1s useo tor 1esting purposes onty ano €10 be 1ies
10 + 5V or left cpen by the user uniess Intenacing 1o voice Co
actuatea steppers.

When a icgic high is foung on the HLT input the head 1s
assumec to be engaged. It is typicaily oenved trom a 1 shot
tniggered by HLD.

This output is used for synchronization o! exiemal o0aia
separators. The output coes high after two Bvies of zeros in

"single density, or 4 Byles of either zeros or ones in coud'e

density operation.

The logic level cf the Side Select Output 1s Girectiy contrones
by the ‘S’ tiag in Type Il or Ili commancs WrenU = 1.€50 =
settoalogic 1. WnenU = 0.SSO1ssetloatoz:2 C The S50
1s compared with the sige information in the Sector 1D, Fuelo
It they do not compare Status Bit 4 (RNF) 1s se: Tne S.ae
Select Output 1s only updatec at the beginninz ¢l o 1yoe 1l or
Il command. It is torceS 10 a togic O upon a MASTER RESTT
condition.

A nomina! scuarewave Clock sicral derived frem the gats
stream must be provicec o this inout Phasing (e RILW
transitionsi reiative 10 RAW READ 1S 1imponiant Dul poianty
(RCLK nign or low; 1s noL

The data imput s:gnal directy from the anve Thus input shat
be a negative puise for escn recorced tiux transitio:,

The HLD outpu! controls the toasing of the RearWrie heaz
agalnst the megia.

This output informs tre cnve that the Reaz\Wnte heas 15
positioned between tracws 4276 This outpul 15 vaiC ©- y
during Read and Write Commanas.

This output 1s Made valic betore wnting s 1S be perorme2 or
the oisxette.

A 200 ns (MF M or 500 ns (FM) outnui Dutse per fiux trane tion
VVD contams tne uniQue AGCrTess mamrs ab weli as Ca'u ang
clock in doth FM and MFM torma:z

Trus inout indicates disk readness ano 1s sampes 127 a to-
hioh beiore ez 07 VWrite COMManos are puromes I klee
1S 10w tne Reaa or Wiite 0peralion s sl pendmue a=3 an
interrud! is generated. Type | operations ae perorroz
regargiess of the state of Ready The Ready input asoears ir.
inveried format as Status Req:ster bit 7

This 1s a bi-directional signal Used 10 510Nty WHiNg taulls &
the ornive. and to enable the extemnz! PLO cata secara‘or. \wne-
WG = 1. Pin 23 functions as a WF input 1 WF = (0 any whte
commang will immediatety be 1e'minated When\' G = 0. Pin
33 functions as a VFOE output. VFOE will g0 tow cunnzareal
operation atter the head has loaged ang setttes (KLY = 1) On
the 17957, it will remain low unti the tast pit ¢! the sescns
CRC byte in the ID field. VFOE w.ill then go migh unti B bries
(MFM,) or 4 bytes (FM) before the Agaress Marx It wil then ¢
active until the tast bit of the second CRC bvir of tre Data
Freld. On the 1791/3, VFOE wiit remain 1ow unilil the end of the
Data Fieid. This pin has an intemal 00K Ohm puii-ud reststc:

Tnis input informs the FD179X that the Read\vrile head is
positioneo over Track 00

17 TN res T LA R e
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PIN ' ]
| NUMBER PIN NAME | symeoL FUNCTION |
35 INDEXFULSE P This input intcrms the FDI79X wnen the ince> re s e |
i countereo on the oiskette I
k'3 WRITE PROTECT | WrFRl Ths npul 15 s3mplec whenever a Wiite Commanc is receves |
! A toQic low terminates the COMMand ang sels the VWit !
j Protect Status bil. j
37 DOUBLE DENSITY ! DDEN This nput pin seiects eitner singie or Goub & oensity
' operation. Wnen DDEN = 0, double oensity 1s seiected Wnen I
DDEN = 1, singie density 1s serectec. This tine musi &2 »e!!
‘ open on the 1792/4. ]

GENERAL DESCRIPTION

The FD173X are N-Channet Silicon Gate MOS LS!
gevices which pertorm the functions cf a Ficopy Disk
Formatte’Controiler 1n a singie chip implementation
The FD178X. which can be consioered the eng result
cf both tne FDI771 and FD178% ocs'ons is IBM 3740
compatible tn s:ngle censity mode (FA*: and Svstem 34
compatbie in Dounie Density Moz2 (LFMiI The
FD178X contains ali the teatures ©f its pregecessor the
FO1771, plus  the 22222 tealures  necsssay 10
reag write ond tormat a coubie censity ciskelte Tnese
INCiude eodress mark celeltion, FM z=2 MFA encode
a~d cecode 103:0 WInISw €x1eNsS:0n. &t Wrile DrecomMr
pensaton In o'der 10 maintan compatbitly, the
FO1771. FD178Y. anc FCI75x cesicns were made as
ciose as POossitie witt 1he CITmputer, inienace INstruc-
tion sei and 'O reg'siers veing icentca Aiso, head
toad control 1s 1centica. In each case the actual pin
ass:ignments vany Dy oniv a few pins rrom any one 1o
anotner.

The processor intertace consis's o! a~ 8bit bi-oirec-
uonal tus {or Cala Sial.i. @nd Contre. word tansiers
Tne FDI178X 1s se! LD 10 ODErate ©n & muilipexed bus

wWith other bys-onentes Cevices

The FOI1738X a’ nolts ang
cutouts The cutoee : / WNE TTL 1zaz o three
LS lcats Tre 1 except the

LUUHZE true Cale

The 17937 ha & se

couble si0eC drives an.s the 1732
Density Only” ve
tively On these cewices TDEN

®
o
(o]
c
i3
¢
3
o
o
3
3
o
3
Irs)

s+ are "Single
)

CRGANIZATION

The Fleopy Disx Formatter blocr diazram is ilustrated
on page 5. The primany sections include the paralie!
processor intenace and the Fioppy Disk interface.

Data Shitt Register — This Bbit regrster assembles
senal oata from the Read Data inpu’ (RAW RcAD)
guring Read operations and transiers sena! gala to the
Write Data outpu! ounng Write operations

Date Register — This Bbnt regisier 15 used as a
holaing register curning Disx Reas and Write operations
in Disk Reac operations the assembiec data Dyte is
fransferred in patale’ to the Dala Reg:ster trom the
Data Shitt Rez:ster In Diss Wnte operatons in
formancn 1s transterrcs in paralie! 1rom  the Data
Fegister to the Tata Shitt Register

When executing the Seek commanz the Data mezister
holds the adoress of the oezired Trace Tostien Trun
register 1s jcaded from the DAL a=s calsz onid trs
DAL unger processor control.

Track Reaister — This 8bit recisier ho o5 the trass
number of the cument RecadWnite head pos:ic= i as
incremented by one every Wmg the heaz 15 gigoned in
{towa:Cs track 78) ang cecrementes Dy One when e
head 1s stepped out (towaras track 02 The ¢comicars o
the rel:ster are Comoarel wiub the 1ezorcsz trace
numoer n the ID fie'd cunrs ore RezZ VWit ana
Venty operatons Tne Trace Recicier 2am DC :0a3=2
from or transferred to the D2l Trs ez si¢r s~o. 2
not te 15aced when the oOevice is Dus,.

Sector Register (SR) — This B-Dit reqister RoiCs the asarecs
of the oesired sec1or pos.t.or. The contenis ! the reaster
&’e compareC with the recoroed sector rumoer in tne 10
fielo qunng disk Reas or Wrie operationrs Tne Sector
Regisier conients can be 10aded trom or ranstened io the
DAL This register shou!s not be 1Case0 whe= the Cevize 12
busy

Command Register {CRI — This &bt recrsier he =¢ the
COMManI piesently being execu’sZ Tris rezrster snz 2
not De 103020 when the Cev.2C 15 Duty Lress 1ne frew
COMM&nC 1S a tOICE nteTust Jhe COMM3=3 red 567 ca-
Deloazec tromithe DAL but nutreedcrtdtne DAl

Starus Reqister (STR) — Tris &t recic'e: Ro'oe ¢ryvce
S:a(us imicrmation The mesn.ns ¢! the Staton pore s
tunct:or of the tvDe 01 COMMaANE Drev.2us. v eaecutes :
reQisier Can be read onic the DAL butl nCt.cased trom tne
DAL

CRC Logic — This 1001C 1s usea 1o chece ©° 10 ceneraie thy
1601t Cyciic Reounganzy Chezr (CRD) The poivnoTie 1o
Gix) = x™ + x'" 4 x*+ 3

The CRC inciuges all infommancn stan:ng wiith ine as=:ess
mark ana up 10 tne CRC charasters Tne CRC req:ster 15
preset 10 ones pror to Cat2 dwing shrtied tnrousy tne
crrcunt,

Arithmetic/Logic Unit (ALU, — The ALU 15 a serz' com
parator, incrementer, ans gecremenic! a3~3 IS Ul 1o
register modification anc compansons with the ciss
recoroed ID hiela.

Timing and Control — All computer and Ficooy Bish in
terface controis are generateo troutn this 102.2. Tre in
temal gevice timing 1s oeneratec rom an ex!c!ng: Crysia
cloCh

The FDI179X nas two giftere! moc:s of operm'~~ 2:
corcing 16 the state of DUIN Wnen DLit = U cout.e
oensily {MFM) 1s assumed Vinen DD = 1 sing

TTniore | Bezewcnnung

foltetediite Se o
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FD17SX BELOCK DIAGRAM
censitv (FM) s essumer TTEZ 4 17S< are single oens:ty A . AD READ (22 VoETZ.
onty
I C [ Status Heaister TMaTT register
AN Detector — Tre a25ress ma~ getestar detects ID. oata ! [¢] 1 Track Kegister Track Reoister
@NCINCEX 83CIESS Marts CUNNG TEAS anNs wWhie 0Derations 1 ] Sector Rezister Sector Fecisrer
1 1 Data Fegister Data &Lengre e

PROCESSOR INTERFACE

The interface 1o the processor 1s azcompi:shed through the
eight Date Access Line: (DAL anc associatec control
signais. The CAL are uses to transter Datz Status, anc
Controi worgs cut of. 6rinis 1he FD179X Tne DAL are three
state butlers tha! are enac-es 2s cutpu! crivers when Chip
Seiect (CS) ana Read Enase (AE. 2re active (iow 10Qic state)
Or act as input receivers wher CS and Write Enabie (WE)
are active

Wnen transfer of cata w™ the Floppy Disk Controlier 1s
requirec by the heost processo’ the Oevice adgoress s
oecooes and CS s made ov. Tne agaress Dits A1 ang AQ,
COMDINET Wit e sicha.t RE Cuning a Read operaton or
WE Quning a8 Wrie 0peration ate inlerprelec as seiecting
the tCHiowINg rexisters

Dunng Diect Memcry Access. (DMA. types of Cala
transters between the Data Kegister of the FD10x anstre
processor. the Data Reaues! (DR} oulput 1s uses 1in Dats
Transfer contro!. This signa! a'so appears as staius bt Y
during Read and Write operations

On Disk Read cperations the Data Reques! ts activated ise:
nigh) when an assembleo sena! input byte 1s trans'ermed 1n
paralie! to the Data Register Tnis bit 1s chea'ed when tre
Data Register 1s read by the processor It the Data Reqste
1S 130 atier one Or More characters are ICS!. by Rav:ng ne A
cata transferreg into the reqister prior 1o DrocesLor 1easoy’.
the Lost Daia bit 1s set in the Status Recrcic: The Rea-
operation continues until the eng O SECIO’ 1$ reachies

On Disk Write operations the Gata Hecuest 15 acivales
when the Data Register ransters its contents to tre Ca'c

IR R alasic = hoe feezeicnnung ~Honili Ny vor
RSle S coigd Mcdia Controller 14 37
uniericgen Nr. reierenz SguTTusIe
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Sh:tt Reg:ster. ano reguires a new cata bvie. It 1s reset
wren tne Data Reg:ster 1s 10aded with new data by tne
processer I new Gala i1s noi icadeo a! the time the next
senal bvie 1s regured dv the Fioppy Disk, 2 bvie of zeroes
1S wrilten N ine oisketie angd the Los! Data tit1s set in the
Status Reg:ster

At tne conmipletion of every command an INTRQ is
generaiec. INTRO s reset Dy either reaoing the status
reqister or by loasing the commanc reqister with a new
commanc. in agaimon, INTRG s generated 1f a Force
Interrupt commange condition s met.

The 178X has twc modes of operation according 1o the
state of DDEN (Pin 37). Wrnen DDER = 1, sincie density is
seiected In either case, the CLK 1nput (Pin 24) 1s a! 2 M2
However. when intenazing wiin the mineficppy. tne CLK
Input 1s set 8l 1 M=z for betn single aensiiy anc double
aensity.

GENERAL DISK READ OPERATIONS

Sector iengtns of 128, 25€, 812 or 1024 2re oblainatie in
etner FN or MFW 1ormats For FM DDER shoui:

piatec to a iogica’ T Sector lencins gre celermines at
1ommat ime Dy the '2 "M dvie in the "D fieis

i tcrienzinTanet

i SeciomLenoim Numzerof Byies

: Fie Sinex in S2c10ricecimel

1 -

| [09] 122

; 01 C2% ;
c2 512 !

3 1024 i

“173597 may vany — ses commanc summeny

The numbe: of seztors per track as far as the FD179X is
concemes can be tom 1 25

173CKs as far ac 1he
tracks For iBM 3TZL
Dvies wiin 2¢ sesidn :
patiDiiily (MFN seliovienzinsg are 255 Dy1es SES107 viith 28
SECIOTSATEsx. Or ®nzirs o' 1024 Dylewsesto” w.in E

Seliorsracn (See Secior Lengin

For read coesiucts in B coubie oensity the FDT78X
rezsires AAG READ Data (Pin 27) signa whish s 2 200 ns
pJis€ DE! !f.ux transt.on and a Reac c1ock (RCLK) £ cma: 1o
inzicate flux transition spacings. The RCLK {Pin 26 signal
IS Trovicel Oy some gnives out if not it mav te cenived
extemally Dy Phase 0ck 100ps, one shois. Or counter
technigues in acc uon a Reaz Gate Signa’ is proviged as
an outputl (Pin 25 o~ 1T91/5273334 which can be used 1o
iNfoM priase lock 10025 when 1o accuire Synchronization
fWNeN reading trom tne megiain FM RS 1s maoe true when
2 bytes of 2eroes ae cetectez. The FD179X must Hind an
adaress man with:~ tne next 10 byies cinherwrse R3 1s
reset and the searcn tor 2 bytes of zeroes begins ali over
again. It an agaress man s toung within 10 bytes, RG
remains true as 1ong s the FD179X ts denving anv usetu!
information trom tne Gata sream Simutariy tor MFM. RG 1s
made active when £ tvies of “OC" or “FF" are oetectec. The
FD178X must finc a~ aocrets mamk within the next 16
bvies, clhierwise RG s rese! a~a search resumes

pre

Dunng reac eoerannne (WG = O the VFGE (Pin 23) 1s
proviced tor Dhase 10Tk 100D synchronzaticn VFOE will go
active iow wren

a8 BethHLTangHLD are True
b  Setting Time i progzrammea. nas expres
) The 179X s nszecung catacifine oise

©

11T IVFCE 1s not Lseo. ieave ooen or te i~ 2 10k resisice
10 +5

GENERAL DISK WRITE OFERATION

fVNen writing is to take Dlace Cn i~e Cisketle the Virite Gate
~Gi output 1s activaied. ailowins curent 10 iow 110 The

Read\Write head. As a precauticn 1o erroneous wrnhing the

firs! cata byte must be 10ased 1n:0 the Data Rezister in

resoonse to a Data Request rom the FDITSX Delore the

Wiite Gate signai can be activatez

ATiting is inhibiteg when the Vi z Frotoct 1~Dut 1S @ loq:z
low, In which case anv \Write comman2 15 imimegiater,
terminatec, an interrupt is ¢onerzies and tre Wiite Froion:
Siaius bit 1s sel. The Verite Fauil 1moul wne™ aclngles
signifies a wniting fault CCRgiizn SEI1ECES 1 © S Qiive
€iectionics such as fziure 10 Oetect write cumen: tiow
wnen the Wnte Gale 1s 2ctvates Gnoeteznc=of ths tay
the FD17EX terminzies the cument commang ant se's 're

Write Fault bit (Dit 5) 1n the Status Word The vorie Fault
Insut should be made inacive when the Wrte Gare oursat

DeComes inactive.

Forwrite coerations. the F2172X rroviops Varte Gate iFon

Iorand Write Data (Pir 31) cutouts \aite Cale comeie s o &
series of 500 ns puises n FM IZZEN = % oanz 20 g

putses iIn MFM (DDEN = ¢ Ve Dataproviocs tre on soe
agaress mams in toth torma’s

AlSO duning wrile, 1wD &22.1:10%a. Li1SN2's are orovices 1o
write precompensatior. Tnese are EAE.Y (F.~ 17 a~o
LATE (Pin 18: EARLY 15 2ctive true when tre VD oo.se
appeanng on (Pin 3D} 1s1c e wniten EARLY. LATE is active
true when the WD pu'se s 10 e wnrte~ ATE ! pe'n
EARLY and LATE are ico when the WD puics is sresen:
the WO pulse is 1o L&
precmpensation valuec
cisv manulacturer, tne asiy

Lties 2t nomona Stte wry

\e

e
C

HOTY Cise AN

\
!
I

10 tne FD172X Tne wrie pres
ans LATE 2@ valic 107 'ne Cura'om 00 L L

KERtermals
READY

Wnenever a Heacd or Wnte command Myce boor Iiyos
received the FD175X samcies 1hs Reasvinol' 1Y inis inp st
15 10G1C 1OW the COMManT 1S ot eaeculec =2 &= interrLs!
1s generated. All Tyce | cocmmaros ae pe=om el I
garaless of tne siate of the Re22y 1NZu! AISS whene.er a
Type I or Il command is receved. tne TGLAL .01 ouioy!
1S updated.

COMMAND DESCRIPTION

The FD179X wiii a2ccept ewven commanz: Comnma-z
worts should only be Icaass in the Command Recis!c’
when the Busy status bit 1s ¢!! iStaius £1 £ Tne ore
exception is the Force interrust commant V.neneve a
commanc 1S being executes tne Busy Status Bil 15 se:
When a commangd 1S COMD'eleS an interruot 15 conerates
anc the Busy status it 1s re<et Tre Sigicy heciste
ingicales whetner (ne COMDie'LS CUM™a~3 e~coun'eres
an error or wes faull liee For cars ©f Ccrscustion
commangs are divices intc tou' typeu Commanss a2
tyDes are summarzec in Tatiz 1

R __Nromre fzezennung SHer s ey
|
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A Commands tor Mode's 17Q1. 1702 1732 17Q+

TABLE 1. COMMAND SUMMARY
B Commanas for Mose's 1752 70~

Bits * B:s :
Type Command 7 6 5 4 3 2 1 0 7 6 s < K z ’ ¢ !
I Restore 0 [¢] o] C t \ n e} 4] C 9] ¢ 8 . ! N .
I Seek 0 0 o] 1 h v "t | o0 0 0 1 n Voo !
I Step 0 4] 1 T h Vv B ] ] 0 0 1 7 " \ 3] Lo i
| Stepn 0 1 o] T h v "t m! o 1 0 1 n [ T 1
I Step-out 0 1 1 T h V. 1" 1|0 1 1 T (- G £ S R
Il Reac Sector 1 0 ] m S E c 0 1 0 o} m L E U z
H Write Sector 1 0 1 m S E C a | 1 ¢ 1 m L £ u &
Wl Rezo Agoress 1 1 0 o] 0 E 0 0 1 1 0 0 d £ U [« (l
I Kead Track 1+ 1+ 0 0 E © O0f1Y 1 1 0o ¢ £ u ¢ |
i Write Track 1 1 1 1 0 E 0 01 1 1 1 c £ v ;
IV Force Interrunt 1 1 o h 3 12 1 | 0 1 3o e ;
TABLE 2 FLAG SUMMARY
FLAG SUMMARY
cmmand | Bt i
Tyoe | Nois Descrintion f
i C.1 '17C = Stepping Motor Rate i i
See Tabie 3 icr Raie Surﬁmaryi |
i i 2 V = Trace NumDer Verty Fnagz Vo = 0.Noverity :
| PV = 1. Venfy onoestinaticn trasy '
i !
i ! i 3 h = =:acload Fiag h = 0.lcadheagat booinming
! h = YL Unicacheasaibepinne
!
» | : T = Track Upcate Flag T = 0 Noupzate
i T = 1.Ucoate rack register
[ onam 0 & = Daiz Accress Mark asz ¢ FE(DAM: ﬁ
l al= 1, FBiceeled DAM
! }
Il |
’ ! 1 C = S:ce Compare Flag {C = C.Dirable sice comae
: C = 1. Enapesios compa'e
i i
i ] I 1 'L = 0 UncaeSSO100
X |U = 1 UbcaeSSC e
1
1
! L& | z £ = 1508 Ceev 'E = 0.No15MSoelz,
‘ IE = 1,13 MSozie, ;
g | 3 S = S:ce Compare Flag S = 0.Compare tor sioe 0
| § = 1. Compare for sige 1 ;
i I
! ! 3 L = Sector Lengtn Flag |
! i LSB s SectorienzininiDin.e i
| L o 0 17 - o
! L =0 | 2% 51z 100 R 4
! =1 { 126 2% 3k 00 !
E 1 & m = Multipte Record Flag m = 0. Singie recorg l
m = 1, Mulliple records ;
: )0 03 Ix = tnierupt Condition Fiags t
! lo = 1 No: Reacy To Ready Transition ;
| 1 = 1Rezly To Not Ready Transition
' 12 = 11noex Pulse
} 13 = 1immeaciate Interrup?, Requires A Rese! .
r ' 1311 = CTerminate With No interrupt iIINTRO,
"NOTE See Tyvieiv Commernc Description 1or furtner intormanicn
I M aal _iMnoma fEezeicnnun =iz T
Ao~ e - . -
St ‘ ' =ecr l Media Controller 16 i
~ - Jniericgen Nr. Melerens SCuTruTis
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TYPE | COMMANDS

Tne Type | Commancs incluce the Restore. Seek Step.
Stepin. and Sieo-Out commanzs Each of the Type
Commangs con:iamns a rate field (0 1), whicn getermines
the stepping motor rate as getinedin Table 3

A 2 us (MFM; or 4 us (FM) pulse 1s provioed as an output 10
the drive. For every step puise 1ssued. the orive moves one
track location 1in a girection ceterminec by the direction
outpul. The chip will step the drive in the samie direction it
last siepped untess the commana changes the airection.

The Direction signai 1s active high when stepping 1n and
low when stepping out The Direction signal 1s valic 12 us
betore the first stecping pulse is generated.

The rates (showr in Tzble 3 can be apolied 1o 2 Sep-
Direction Motor through the gevice intertace

TAELE 3 STEPPING RATES
rCU\ 2 M PR T MM 1 N2 FRYIZN 1 MM
§3DE~ G 4 1 x x
i
AT S Skl TEST TESY v TEST:D
l c e 3rs 3y £€ms 6 m. 184, 3EE.e
; [} & ms € ms 17 ome 12 ms 160.s 380us
i T C 1 ms 10 s 20 ms 20 mMs 185.s  395us
g 101 15 ms 18 me 30 ms 30 me 208us  &itus
|

After tne last cirectional siep an addinona! 15 milliseconds
of nead settiing vme tares place if the Verity flag is set in
Type | commanzs rren that tnis time doubies 10 30 ms for
a8 1 Mz clock 1P 7287 = G tnere 1s zerc seithing time.
Therers also a 15 s neaz seiting time it the £ tizg e setin
anv Type ll orlii commanc

c

vvnen a Seeb. Ster ¢’ Restore commang 1S executled an
optional veriticatict of Reas-Write nead pcsiion csn pe
penomec by sett:~g 02 (V = 1hinthe command werg te
alegic 1. The ver.ucation operalion begins at the end of the
15 milisecond setting ime afler the Neac is ioadec against
tne mesia The trazx n.,"u er from tne first encountered iID
Field 1s compares azainst tne contents o! the Track
Register. It the tracr numders compare and the ID Field
Crcic Recuncanzy Crecn (CRC) 1s correct the verity
operalion 1s comp.e'e anc an INTRO 1s generated with no
errors. it tnere 1s 2 match but not a valid CRC, the CRC error
status bit1s set {Stzies bt 3;. and the next encountered ID
freld 1s read trom the O:sk tor the verihication operation.

The FD179X must finc an 1D field with comect track number
andg correct CRC writhin 5 revoiutions of the media
ctherwise the seex error 1s set and an INTRQ 1s penerated.
iV = 0, no ventication 1s pertormed.

The Mcas Load (HLD) output controls the movement of the
read’write nead asanst the mecia HLD 1s activated 2t the
beainning of aTyoe t command it the h tiaQ 1s set(h = 1, at
the ena cf the Tyce | commanad if the venty Hag (V = 1) or
ubon receipt of asv Type It or It command. Once HLD 1s
active 11 remamns active until either a Type | commang s
recewved with (h = 0 anc VvV = 0; or it the FD179X i1s 1n an
wiie state (non busyt 212 15 in0ex pulses have oCCurred

Head Load timing (HLT) 1s an input 1o tha F 757
used for the head engaze ime Wnen K.~ . °
assumes thg heao 1S cOmMDieteiy ENGEIel .
engage time 1s tydicallv 30 10 100 mS Celeniil S 6N Crine
Tne low to high trans:ticn on HLD 1s yDiZa v LS 1S Lire
one snol. The outcut of tne one shCt s then Lsc s j0° KLY
ang suppiied as an Ingut 1o the FD173).

LT RO O T

HEAD LOAD TIMING

When £oth HLD and KLT a2 true the TD173% woi, tren
reggtromor wnite totne mes.. The "anz ot =D znz
appears as stetus B 5in Tyse 1 statoe

insummany for tne Tyoe 1 coTmanzs -
HLD s reset. I b = 1

pDecinning of the commang ans H_T s nzot
thereaninterna 15 ms ceav n = Ce 2y = % H_D ¢
set nearthe end of the ccmmand aninte™ga 1=~
ang the FD178X wants 1o =T tote truc - = 1
1, HLD 1s set at the pezinning @' the ccmmanz
end of the COMManZ, a'ier 3t the 1808 fuve Tmen 1s
an intema! 15 ms geiay Cocurs and the F21TEX 1nen wa. e
for HLT to occur.

For Type It and !"CO manTswith E gt o S D s menn
active anc HLT 1s samoicsLntitrpe Vi £ ¢

Male aCtive, 3N Inlema’ 15 MS Ceiay CILu s 872 106m —
1S sampied until true

RESTCRE (SEEK TRACH C:

Upon recedt 0f this commanZ o TraZe D) 770, == _: .

sampied M TROO 1S @SUVE 194 1AZICATmT 1n8 Fes= yar =
heao s pOSIIOREC OVET tiaLr T INe Trass ke tier =«
wilh Z8r0€5 anc an Interrust 1s generaics ! TS0
2ctive 10w, s1eppmng pulses(ins 15:0 1€ 2 arate < nerii.
Dy the 11710 fielg are 1ssues unil the THI0 .mou' 1s a=tvate =
At this ime the Trach ReC:S'eris !caned w. i 20:0es 2~ 2 &~
interrupt 1s generaled It the TRIQ inpLt €nie NSt £ 2 aztie
fow atter 255 siepping puises. the FDIT3x terminater
operation, intermupts. and scis the Secn e70° 812tus &) A
verification operation 1axes piaze i the Vial s ez Trne n
bit aliows the head to be icacod at the s1z ¢ cor~anz
Note that the Restore ccmmand 1s erecutes ween [4=
goes from an active 10 an inactive siate a=s tna: the DRD
pin stays low.

SEEK

This command assumes tha! tre Tmaca kessoes comia ~¢
the track NUMDE! Of tNe CUen! DTL.LLr 5! S Medl Vet
heag and the Data Regq:siC: CONta:ng 1w gecrens (raze
numper The FD173X wili uocale 10w 1';:- re3 580 anT
1ISSUe SIePPING PUISES IN INE BDDLDNa Creziin un!. tNe
contents of the Track regicter are e0.a: 1S 1= co="en's '

17 TN e LLaitme | Eezeicnnung A on i s
~yicr 2C7D Media Controller 17 "
_ : Jntericgen Nr. Relerenz Eougrisie
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TYPE | COMMAND FLOW

the Cata Register (1he oesires track iocation). A verification
Cderal.on laxkes gpiace ittnre Viizz s on The hbil alows the
head 1o be 10a0ed at the s1an of the comm.and. Aninterrupt
IS generatec a! the completion ot the commang Ncie
Whnen using muitio'e onives. the track reg:ster must be
upcated 107 the orive se.ecied belore seexs are 1ssues

STEP

Upon receipt of this commanc the FD179X issues one
S1epDing puise to tne aisk cnve. The stepsing motor
direction I1s the same as in the previous step command
After a oelay cetermined by the 110 hela. a verification
taxes piace if the V fiag rs on. It the U flag 1s on, the Track
Register 1s upcalec Tne h bit aticws the head to be loaded
at the stan of the command An interrupt 1s generateg a!
the compietion of the commang

STEP-IN

Upon recedt ¢! this commans the FD179X 1ssues one
SIEDDING PUISE IN rie QIrelion towa as track 7€ If the U

TYPE | COMMAND FLOW

1130 15 on. the Track Register is iIncremenies ty cre Atie: »
delay oetermined by the 1110 hic.o a vennoat == rascs
itine V flag 1son. The h £t ancas the heaz 12 oe joas
the stan of the COMManc An intenus! 1s cencrate s at tre
compietion of the commar.z

STEP-OUT
Upon receipt of this commang. the FD‘.?:‘-.\ 1Soues one
Stepping pulse in tNe direction towarcs trace - M e U tag

1S on. the Track Registe: 1s Oe-remen'.e: t. one Aller a
delay determined by the "110 fie.c. a venticaton tares g.aze
Itthe V fiag 1s ori The n bit anows the Neas 1S e 103960 2
the start of the commang An intemudt 1 ceneraics al the
completion of the commang

EXCEPTIONS

On the 17957 devices the :.so outDL! 18 PO at'ectec
cunng Type 1 COMMaNcs. an2 an iniema $:3e COToAL
00€s NoTtake piace when me M verly Faag i o

17N o ad TN hiAms Eezex:nnung FeRendit v
Agrer =Rl Media Controller 1% 37
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TYPE | COMMAND FLOW

TYPE Il COMIMANDS

The Type Il Commancs are the Reac Sector and Wrie
Sector commangs. Prior to 1cading the Type || Command
into the Command Register, tne computer must 1022 the
Sector Register with the oesired sector number Upon
receipt of the Type i command. the busy status Bit is set. It
the E flag = 1(this i1s the normai case: HLD 1s mage active
2ng HLT 1s sampled after a 15 msec oeiay. If the E tiagis O,
the head is loaged and HLT samped with no 15 msec
celay. The ID fieio and Data Fieid tormat are snown on page
13.

When an ID field s locaiec on the disk. the FD178X
compares the Track Numper on the ID tweld with the Track
Register. If there is not a match. the next encounterec ID
field is read and a comparison 1s aga:n made. It there was a
match, the Sector Number of the ID freld 15 compares with
the Secior Register. It there 1s not a Sector malch. the next
rencountered 1D fielo 1s reac 0!t the aisk and compansons

again mace. It the ID fielc CRC 1s correct. tre cata fie!d 1
tnen iocated and w:ll be either written 1o, or read 1rom
oepenaing upor the command The FD178x r._<t ting 2~
ID tielo vith a Track number. Secior numper. 5,22 numibe:.
anc CRC within Tour reveiutions of the giss 2tRerwiae the
Fiecoro not tounc status Lt s set (Siatus £ 3) and the
command is terminated witlh an interrup.

~ N N
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TYPE I COMMAND

Each of the Tyre I! Commancs CONtaing an () 1:23 which
determines 1f Muiliple Necc IS (SeC10's. are 10 D feal C°
writlen, Geoending upda the commanc It m = ( a single
S€C107 1S reasd 07 wrillen and N INTETLDL 15 C 7 fra'es 88 the

17T e

4
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completion of the commang If m = 1, multiple records are
1ea0 or written with tne sector register internally updated
so that an adoress verification can occur on the next
recorct The FD178X wiii continue 10 read or wiite multiple
recorgs ana ubgate the secior reqister in rumencal

- ascenaing sequence unti the secior register exceeds the

number of seciors on the track or until tne Force interrupt
command is icaded nto the Command Register, which

- terminates the command and generates an interrupt.

' For example: Hf the FD179X is instructed to read sector 27

L

and there are onlv 26 on the track. the sector register ex-
ceeas the number availacie. The FD179X will search for 5
disk revolutons, interrudt out, reset busy, and cet the
recoro not tound status bit

The Type h commangs for 1731-94 also contain sige select
compare tlags Vwnen C = 0 (Bil 1) no side COMDArISon is
made Wnen C = 1. tne LSB of the side number is read off
the ID Field of the diss anc compared witn the contents of
the (S) tiag (Bt It the S tiag compares with the sige
numberrecorced inthe D Ye!ld. the FD175X continues with
the ID search. If a ccmparison 1s not made within 5 index

STOME LN . e ) B,

]

|

) r

I | ®a . mSECTOR ENG T I HLC
i RS

—

| Y
|

H CIRY
i (AR ¢
T srsrey esace !

L —

S s

[

®tap

puises. the IntefmuDt i.ne 1S Mmade active ana the Aeos o
Not-Founa status bit 1s set.

The Type It and Il co™mands 1or the 179557 comiain a sice
select tiag (Bt 1. \Wren U = € SSC 12 uncyies 1o
Simiary U = 1 upcates SSO 15 1. Yne cnin COMmzares 1"«
SSO 10 the ID fielc It they 30 not comrare witm.r
revolutions the interrupt ine 1S mage active and the RN
status bit 1s sel.

The 17957 READ SECTOR ang WRITE SE2CT05 com
mands incluoe a ‘'L’ fiac. The 'L* fiag. i conumencn wits
the sector length byte of the ID Fie!ld. aiiows Cilterent byte
lengths 10 be impiemented n eacn seztc: Feor 8
compatabiiity. the ‘L' fiaQ shou!a pe set 1c a one

.

READ SECTOR

Upon receipt of the Read Sector commana the heas 13
loadec. tnhe Busy status bii sct. ang wnen an 1D hie 2 15
encouniered that has the correl! trase numder. comes:
SECIOr nUMDer. Corect s1ae numbder, and conez! Co0, the
daia freld 1s presentec 10 the computer. Tre Data ACcrese

READ STCTYOR
SEOJENIE

U BTN Te - I
Sl1atus e e

P N .

|
|
[
|
|
|
|
|

. i ~rec mutes \
* W Oa saa e—
! . I -® oitq- 0 o
| ‘ ; ] | N ‘
TYPE 1l COMMAND TYFE I COMMAND
i ltajteeme " T2 MnName | Eezeicnnung ot Vo
Sutor e Mcdia Controlier 20 37
- Untericgen Nr.: mererenI SoutuIe
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WRITE SECTOR
SEQUENCE

]
| otsveerres o Lan l
n-):.'\ .
. . ~ ~Tmd BLCFT MUsY
< - ERENEN N
W/

v ot

ot sr v eere e Gar

r
24
2!

! SO T TH TYRT f' Otiav ittty

t 1
RS ——
i i -t i Tenan }
Jrm e v ]

[ oo mren ieny

ks .-
TR AT e g CAC
\\/ v
‘ weTE C@YY( O 4

Tome O W

M

i o

TYPE Il COMMAND

Mamx of the cata heiz mus! be tound within 30 bytes in
s:nQie gensiy anc 43 tyres in coudble density of the last iD
fre'3 CRC byte, 1t not the Record Not Founa status bit 1s
S€! ang tne operation s temminated.

Vwnen the first charasier or byte of the data field has been
shitted throuch the BSK. it ts transierred to the DR, anc
DRQ 1s generatec When the next byte is accumuiated in
tne DSR. 11 1s trans'eved to the DR and another DRQ s
generated ! the Computer has not read the previous
contents of the OR betore a new chearacier is transtemeg
tha! character 1s lost and the Lost Data Status bit i1s set.
This sequence continues until the compiete data field has
peen inpunied 10 the computer. If there 1s a CRC error at the
cnc of the gaia heic the CRC error status bit 1s set, and the
. cOMMang s terminaied (even if it is a mulliple record
© commang;

Al the enc ¢! the Reaz coeration, the type of Data Address
tark encountered it tne cala freld I1s recoraed in the Status
Hegicter (Bt S as shown

STATUS
BITS
1 Deleted Data Man.
0 Datra taark

WRITE SECTOR

Upon receipt of the Write Sector commanc. the pead s
loazed (HLD active) and the Busy status bit 1s set. Whea an
ID field 1s encoumered that has the comect trazk nUMDeE!,
comec! sector number, cotrect si10e NUMDE!, ans comec:
CRC, a DRQ is penerated. The FD179X counts off 11 bytes
In single gensity and 22 bvies 1n coubic pensity 1rom tne
CRC field and the Write Gate (W G) cutsu! 15 mage attive if
the DRQ is serviced (Le., the DR h2s becn 10acc2 Ly the
computer). if DRQ has not been senices the c~mmana s
terminaied and the Lcst Data status Bit 1s oot 1 tnz2 ORD
hes peer serviced, the WG 1s made active 2n3 s Dytec of
zeroes in single density and 12 byles in cous's Gonsity are
then written on the disr. Al this tme tre Dala Aco-ecs
Mark 1s then writien on the Oisn as Oeiermines by the @2
field of the command as shown b2iow

Cle] Data Agcress Marw (Bt
1 Deteted Cata Mars
0 Data Man.

The FD173X then wnies the ca‘a 1ir!c a~2 gencra'ss DD
to the computer. It the DRO is not seryiceg i tire tor
continuous wnhing the Lest Data Status Bt s st anz 2
Dyie Of zeroes i1s writlen on the gisx. Tre cCmmans s not
terminaled. After the iast Caia bvie has Deer writien on tne
disk. the two-byte CRC 15 comoutec intema’y ana wntion
on the disk foilowed bv cne bvie of icz:z cnes in FA c- in
MFM. The WG output 1s then geactvates For 2 2 tAM>
clock the INTRQ will s¢t 18 12esec a'ter the 112 CAS DY e
1S written. FOr partiai Secior writing the prone: meinod i to
Wwriie tne cata and hii the Ba.ance «w 1% Teroes by s ting ing
chip hili the Zeroes. errors Mz, oo Masr o2 Dy the 125t Su%.
s1atus and improper CRC byiec

X

TYPE Il COMMANDS
READ ADDRESS

Upon receipt of the Read Accrels commans the heas
is loadeo and the Busy Siaius Bt s €' Sre nost
encountered ID felc is then reaa m o the gise. arz
the six gala bytes of the IO GLels are assemiing a2
transterred to the DR, anc 2 URQ is cenea'ex tor ez--
bvie. The six byies of the ID he.s are shown daicw.

| TRACK SIDE | SECTG® | SIZICR 'CAZ.CAZ
' ADDR | NUMBER | ADDEESS f1ERCTw 1 @ o
1 2 1 3 e .t e

Atthough the CRC characiers ase transterrec ¢ the
computer, the FD178X checks tor va.c.ty a~2 the CRZ
error status bit 1s set if tnere 1s 3 CEL errcr The Trasy
Aodress of the ID fieic s writes 1m1c the sez'oe
fegister so that 8 comoaninr €37 L¥ Mase Dy ne
user At the enc of the oDeraidn an nleirLs! L
generated and the Busy S:atus s rezc:

T eme TT5irame p Bezeichnung Sfon fifte Vo
ey Zecrd Media Controller 2 37
_ - Untericgen Nr. Relerens Tgugrunre
20! Hoy MC 80 - 96
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READ TRACK

Upon receip! o the READ track command. the head is
loadec. ang tne trusy Status bit 1s set. Reaoing sians with
the le2d/ng ecgs ct the hirst encountereo inoOex pulse and
conunues uniit the next 1nger pulse. All Gap. Header, and
data byles aie assembled and transterrec to the gata
register and DRO s are generated tor each bvie. The ac-
cumuiation of byvies 1s synchronized to each adaress mark
encounterec Aninterrupt 1s generated at the compietion of
the command

This commana nas several characternistics which make it
suiiable tor Ccizcnostc puposes They are: the Head Gate

1S not activated duning the commanz: no CRZ checking 15
periormeo, gao intormaiion is included in ire Cula stream,
the internal si0e compare 1S nNO! perormes ang ihe ad
Oress mark getector 1s 0a tor the guration of 1~¢ commang
Because the AM. 0etec!or 1S aiways O wr e 2ouce:, o+
nNotse mav cause the chiD 10 100K tor an A % It an azoress
mark goes not appear on schegule the Lost Data status Has
1S Set.

The ID AM.. ID fieid, ID CRC bytes. DAM. La:a and Datz
CRC Bytes for each sector will be correct 1ne Gao Hvler
may be read incomrectly gunng wrile-sbice time pecause of
SyNCNronizaton.

-
-

f

“Hw3 W CLOCH
DRY TH

N LN
: —'-1--'”:.«-’_ b N

-ty

TYPE ili COMMAND WRITE TRACK

TYPE 1l COMMAND WRITE TRACK

TINAne wmizreEezeichnung o s vor
=uier =ecrl Mcdia Controller 22 57
Dox Unierlcgen Nr.. neierenI Sougrunnt
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CONTROL BYTES FOR INITIALIZATION

DATA PATTERN FD178X INTERPRETATION . FD1701/3INTERPRITATION ;
IN DR (HE); INFLETEN = 1) IN MR (DT = ¢ '
1]
CO thru F4 Write 00 thru F4 with CLK = FF Write 00 1nru F4 in WA :
Fs Not Allowed Wiie A1° in MFLY Preset CRS |
F6 Not Allowed : Wriie C2°° in MFN !
F7 Generate 2 CRC bvies Generate 2 CRC tylor J
F8 thiu FB Write F8thru FB. Clk = C7, Preset CRC Write F8 tnry FE. in MFN' !
FC Write FC with Cik = D7 Write FC in MFN* I
FD Write FD with Cik = FF Wric FD in MFAA H
FE Wrile FE. Clk = C7. Preset CRC Write FE 1in MFI |
FF Write FF with Cik = FF. Vurite FF 0 MFM '
|

“hiissing clock transiion betweer bits 4 and 5

WRITE TRACK FORMATTING THE DISK
(Reter to section o0 Type i commands for tiow diagrams)

Fommating the disx 1s 2 relativery S.mMple 120k when
cperang programmec | O or when coerat.ng under DA
with 2 .3°Ce amount of memory Data =2 gan intormation
Must I 07008l @l the comouter inle~oce Formatung the
QiSk 15 32TOMDISNES Dy DOSILONING the RAW head over the
gesrrec rale NUMDer and ssuing the Wrte Track com-
manc -

Upen receist ¢f the Write Track commansg, the head is
loagec and the Busv Status brl 1s sel Writing sians wits
the leaz:ng ecge of the tirst encountered inCex puise anc
continues untii the next incex puise at which time the
inteTust is actwvated The Date Reguest 1s activateo im-
mea.2i2fy uDON recening the commans bu! witing wili no!
Stan unti a'tes the {irst byte nas been 10a3ed into the Deaiz
Regisier it tne DR has not peen 10222 by ine ume tre
InCex Duise 1S entouNntered the CpLrancn s termmates
ma~ing the oevice NOt Eusy the Lost Datz Status Bitis 522,
angd the interructis actvared If a byle 1s NOY present in tre
DR wnenneecec abyie o zeross is substitytes

Tms Sequence conhinues trom one Ingox mark 1o the nex!
ngex ma™ NOrMally, wnalever cala pailem aspears in ihe
Oata reg:sie” 15 written on the disk with a noma! closx
patten. However, if the FD179X detects a ca‘a pattern ¢f
F5 thru FE in the cats recister, this is interpreted as caiz
adaress marks with missing ctocks or CRU generation.

The CRT generator Is initialized when any cata bvte trom
FB 1o FE 1s about to be transterred trom the DR to the DSR
in FM or Dy recempt ¢! F5 in MFM  An F7 pattern wili
qenerate two CRC characters in FM or MFM. As a core
sequence. the patterns F& thru FE must not appear in the
gaps. cata helcs. or ID felgs. Also. CRC's must be
peneratec by an F7 pattem

Disxs may be tormattec in IBM 3740 or System 34 formats
with sector lengths of 128, 25€, 512, or 1024 bytes

TYPE IV COMMANDS

The Forced InteTupt command 15 generally used to ter-
minale a mulliple seclor reac or write command or 1o in-

*"Missing ciock ransition Detween £1e 5 4 &

sure Tyde | status in the siaius register. This caTmanc can
be loazed into the commang regisieratany tme i there (o
@ Cumenl COMMango uncar @ 0Zulion (Ducy S'amus bt co!
the COMmana wiil Df 1erminateg anc the tisv Siaoe o
resel

The lower four tes of tne commana celernune tne cor-
diional INterrupt &S 100w

10 = Not-Reazy 1o Rezz. Transition
11 = Ready 1o Not-Reaz. Trans ion
12 = Every Ingex Puise

13 = Immediate Interrus:

The concitiona! intewuz! 15 enabes wnen tne cov
responc.ng bit positions ¢! the commans '3 - 15, are se! 10
@ 1. Then. when the comoiicn 1or 1nte=us! 18 Mot tne '
TRT ime wili CON.IN S A NS 131 the CORTI A sLecil e
has occurres. M 13 .

Care al sel 1o 2ern (HEY D ng -

1errup: wiii OCCuU” DUt 2ny commur: atel N
EXECLIICT Wil D2 IMmesiaten 1e°1Ta; o
mmeg INTEMUSt COnZisn il = Wi e

Immec.aiev Ceneralel a3 1n"¢ Cumin! CoTTann Io-
MINAIES REETINC INE CI121C 07 WALFS 1™ IRe Comma- -
TEQISIEr vl NCT 2UICTaN1IE v Ce37 the iInIe~_2" Tne ks
D3 15 the onty commars the' wil enab-e the immec .
interrupt (HEX D2 1o ¢-22" ¢ a subseaue-lioas oo
regisicr or read siatus rec.cier coeralion Foucw a =Dy De
with D0 commang

Wait B micro sec (00U e Censitv) 0F 16 m.oro oo (5n0 «
dens:ty belore 1s5Uing a8 new Commans atter 1SSUINS o
forced intemupt (mes coub® when clock = 1 Nz,
Loading a new commang sacner than this wii. noliny the

forced interrupt.

Forced interrupt stcps any commanc a' the ens ¢ an i
ternal microNsIruchior ane cenerates INTRD wnen the
spectfied conoition 1s me! Forceo interrus! witi wait LAl

LU operaticns in pregrezs ac comoiete (GRS
caiculations, compares e::z)

More than one conoiinn mav he et a' a g I 10°
example. the READY TO NOT-READY concuic~ ('1 = 1
ano the Every Ingex Fuise (0 = W 2'c LN sl 1w
resuliant commana wouiC B¢ HIX DA™ Tre “03 tun:
tion 1s pertormeg so tnNat entmer 2 READY TO 1T, kLD
Or the next Ingex Puise wi: Cause an tinte~ur; cona.t o-

TN s _ LM Ire fEazeicnnung S Hondl e Voo
~urer ==Cro Media Controller 25 37
- Jntericcen Nr relrenI BeutrupLe
~ I ‘Yl - -
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SCHF;:!BUNG‘ Seie:

SET Bty
RESEY SYATUL
8IS 4y

COP\ & FLAG
TC SSC UNE
07927 ONLY,

OE Ay raus

TO42
UFIATE

—

-]
\/

READ TRACK
« SEQUENCE

READ
ADCRESS

e
TYPE Il COMMAND !
TLST+ 8 MO Dt_AY
s * Read Track/Aoaress
L FIEST 1 470 CLK ) M2 3 MS DELAY \
TINM M TN ome [ Eezeichnung el Rie VDT
ol Ser P . N .
msr Secrd Media Controller 24
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STATUS REGISTER

n ng tine ke e -
. READ ADDRESS Upon receint of any commang. exced €

SEQUENCE commang. tre Busy Status b1t 15 set a=2 the reot ot e
Siatus bits are UDOa!ed Of CIeaied 10T the r=w CcuMm~zn~ !
the Force Interrupt COmmang 1s rece ves when tmers 1s &

Current command under execution. the Eusy swaies =it

resel. and tne rest of the status bits are uncharces I (s
Force Interrupt command 1s received wh:n there 1€ not &
curent command under execution, the Busy Stails o1 e
reset and the rest of the status Cils are uDCa's3 of cweare~
In this case, Status refiects the Type | commanas

The user has the option of fE27:0] the sia'us res
through program control or us:~g the DED the w 15 S A C©
interrupt methods When the Data regstor s rezs 1= 050

bitin the status register anc thie DR2 hno are auic~z: =3 .
resel A write 10 the Daia regisier 2's6 cacses Lii” 0520 =
1o reset
The busy bit in the Slaius mav be MORNOES wits & LS. -
program 10 gelermine when a COMMAns 1€ Lo s ¢ -
ligu of using the INTRQ line Wrien using tre 2c0s.
status check 1s nct recommence
siaius rec.cier o determine the co
the INTRO une.
|
r 1 The format cf the Status Re2is e s cnoan e 2o
TRANZEEF
BYTi YO D&
7 | 5 | & & b2y .
— S7 | 88 |85 | 8¢ g o« <
SET ORC
; Siatus vanies accorcing 10 1he 1yde o' LATT3- = €.22_e-

2s showninTabie 4

Becaute cfinterna’ synz cvoiey cena -
D obcearvel wien oporatitz

are. (hmes Qoul!e WNENCICIr = 1N

mA LTS
BYTED BEEN
Bl

{ YES
A 0€ 4y ez
TRANGFER TRACH Operznion - NextQoeratiz- Fs (SN
JMEER T SECTOR ; ~ T -
e EC Wnite (o ' Reas Busy B 0., it
Cemmanc Reg @ (Siatus B C
Write 10 1 Read Statue Qout PP
Command Reg * Bits 1.7
SEY CRC V/nte Any ! Reag From Dt ot c
ERROR 817 Pearster | Registe-
IBM 3740 FORMAT — 128 BYTES/SECIOR
6T WYRS -
RESE™ BUSY Shown below is the IBM singie-oensiiy 12:ma! > 3o:
bylew’seclor. In order 10 10MMaT 2 g Laetio 1o o = ot
TYPE Il COMMAND 1ssue the Write Traca COMMArc. and 1033 17 Ca'd €2 &'«

with tne folowiNg vaiues FOreven Lyic o e met. = tme

2 Trar o <
Reac Trach'Acoress 1s orie Data Request

[IRSSCN IEatasich | 17 TN A cezeichnung oI W'y
<utor ’:'-’3': Medie Controller o- 37
R - Untericgen Nr Keieremz Sougrisoe
anr 0 o7 ¢V .
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——
5K= 0Gmb
— 1ssue the Write Track command and lcad the cata reqister
NUMBER HEX VALUE OF with the fol:owing vatues. For every byle 10 De wiitten there
OF BYTES EYTE WRITTEN is one data request
&0 FFiorC .
6 o2 ] NUMBZER HEX VALUE OF
1 FC (incex Marxk) | OF BYTES EYTE WRITTEN
c X FF (or 0O 80 4t
¢ o« 12 00
1 FE (1D Agdress Mark) 3 F6 (Wnies CO
1 Track Number 1 FC (1ndex Mark)
1 Sioe Numbper (00 or 01) . 5 4E
1 Sector Numbper (1 thru 14) 12 00
1 00(Sector Length) 3 F5 (Writes A1)
! F7@2CRC's writien) 1 FE(ID Adcress Ma.
n FF (or 00y 1 Track Number (C thru 45, |
6 o0 1 Side NumbdertUor 1 '
! FE (Daia Adaress Maw) 1 Sector Numpe: (1 thru 1A ,
128 Daia 'BM uses ES. 1 01 {Sector Lenrg:n
1 F7 {2 CRC s wnitten) ] F7(2CRCs wrtten)
27 FF {or OOy 22 4E i
247 FF(or 00 1 0
3 F50Writes AT
“Write bracketed tieid 23 tmes 1 FB(Data Accress Manu i
**Continue wnting urhi FO173X interLots out 255 DATA
ApDrox. 247 bvies 1 F7 (2 CRCs wniten: |
1-Optional 00 on 17237 onty L5 4E :
532°° 4E i

IBA SYSTEM 34 FORMAT.

256 BYTES/SECTOR

Snhown beiow is the B\ gual-oensit.
bytes'sector. in orser 10 10MTal @ CISketlle the use! mus!

1ommatl wiin 256

“Write bracreted field 26 times
*~Continve wnting untii FD175X interrudts out
Apprex 588 bytes

-
é : i ] | I B i | '
e [N TR ' s e ' :
o N R S LT e ;! PR v 1. e

e |

. t

- ore oo G ba3 Bate e i !

AR W ferteided L !
SUmTmLILITL.

LACKR SRR e /’ '\\' .

; ‘ ; ; 3

1 ‘e 1 [ :

S e T : ‘ : !

e
-e . ‘ . - \
IBM TRACK FORMAT
177Ny 17T\ cezennong: ot N vor
A, Sy . - --
Autor EEsge Media Controller =t S
- D Untericgen ir. Nelerenz Sgusrusoo
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1. NON.IBM FORMATS r

Variauons in the IBM tormats are possible 10 a himited
extent if the foliowing freguirements are met e o

1) Sector size must be 128, 258, 512 of 1024 bytes

2) Gap 2 cannot be varied 1rom the IBM tormat. o ___l ’ l !

3) 3pytes of A1 must be usec in MFM. ' P
-ay ! !
In addition. tne index Address Mark I1s not required tor L__i et 3
operauon by the FD179X Gap 1. 3. and 4 iengths can be as .y | ————— .
shon as 2 bytes for FD179X operation. however PLL iock up _...: —

time, motor speec varialion, write-splice area, etc. will age

more bytes to each gap 10 achieve proper operation. It 1s o o ! L !‘ .
recommenoed that the 1BM format be usec for highest l

system rehabiiny.

Fre : Y —
- —ine
i Gzpl 16 bytes FF | 32bytes 4% i Da L
| _ i o , = AT
| Gap i i 11 bytes FF | 22bytes <E ! l —
| . | 6bytesdd | 12bylesoo | .
| * ! | 3 byies A1 ) ;
! ’ ; f MOt Tl war 0f M amenin s 1l e o or v
L Gepll™t . 10nytesFE | 24pytes4E ! R
' ! 2 0yles 00 B bytes OO . -1 e
‘ ' 3byles Al ' ;’:_\; — B _
: C::-_:‘I\v ' 1€ myre s =5 18 Hyt :4; ' :::.“u_l-t UG m A S A e man -
{ l n:-‘?-.;-ulzf o \-.-.( et -
.B 1 ba ;L TR P ATl D Atk et ey e R T RN RN Vi
yle courts must exzl! P
**Bvte cuunis are mimimum, except exastly 3 bytes ¢f A° READ ENAELE TIMING
must be wrnitten.
TIMING CHARACTERISTICS
=C"C 10 7C°C Vo, = + 12V = BV, Vew = OV, Voo =45\ = 23y
READ ENABLE TIMING (See Noute € Page 21,
| svusor CHARACTERISTIC PNy b TYe A LTS Coem T o
TSET | Seip ADDR & CSto RE | 50 ! l nses .
THLD | Hoiz ADDR & CS 1rom RE i 10| i rsec |
TRE BE Puise Width ‘ 430 t nsez | C =flp
TDRR DRQ Reset from RE_ | oace 505 nsez !
TIRK INTRQO Rese! from RE 500 3002 | mse: ‘ Cep Nn'e 2
TDACC Data Access from RE | nsec Co=cslp
{ TDOH Q Data Ho'g From RE 50 | 150 | rsez | ¢ =e0c
WRITE ENABLE TIMING (See Note 6. Page 21)
SYMBOL | CHARACTERISTIC | MIN TYP. | MAX | UNITS | COLIDITIONS
TSET Setup ADDR & CS to WE 50 | msec |
THLD Hoid ADDR & CS trom W/E 10 [
TWE WE Puise Wicth 350 | nse: ]
TDRR | DRQ Reset from WE 400 500 | nscc |
TIRR ‘ INTRO Reset trom WE 500 | 300¢C nsez @ See hNovo £
| TDS Data Setup 10 WE 250 nse. -
[ TOH ' Data Hold from WE 5 70 rscc !
ERELN Ketasic Tliwhame | Eezecnnung B VX
Aurer &22rb l Media Controlier oy 37
- Ry
_ Do untericgcen Nr. neeTENI mouTreroe
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T T —-
L r A _
e T
R - [ “1,__j"::~——' A
I ; _.--.‘.- . ' | ; i
|

- ’ 4 ¢ Na
! fovaL L . ~
i _~ o l DISKETTE | MODE | DDER | CLx 1+ - -
._}.:_‘,.. 6" : MEM l O 2M=r v, D
8 FM 1 MM IZas iy 4l !
NTE QU B e 2 1D £ O S 5" l MFM l D I VMmrizly i ey |
5 | FM™ i ] [t R R
- INPUT DATA TIMING
F‘";Y'A.U:_ ' 7! W s ‘M’ '.-: COmmand ®i 5 1a
L
WRITE ENAELE TIMING
- INPUT DATA TIMING:
| symeor | CHARACTERISTIC MIN | TYP. | MAX | UNITS . CcOnmiTisws
II Tow | Raw Read Puise Width 100 I 200 I j nsec | See Noie 1 |
f
[ 12c ' Raw Head Cycie Time 1500 2000 l nsec {1830 ns = 7O
1 Tc ; RCLK Cycle Time 1500 | 2000 I f nsez 11B0D N T 7D C
I X y
| Tx i RCLK holg to Faw Read 40 l | msez § See et
- —_— | :
e | Raw Reao hoid 1o RCLK 40 | AT S Y T SERT

WRITE DATA TIMING: (ALL TIMES DOUBLE WHEN CLK = 1 NHz) (See Noteg, Pazc 2+,

| SYMEOL | CHARACTERISTICS | MiN TYP MAX | URITS T CONDITIOR<
' \
Twp write Data Pulse Width 450 500 550 nsec | Fao !
150 200 250 nsec | XX !
Twg Write Gate to Write Data 2 uses | B !
1 use: | (XX |
Toc ' Write oata cvcie Time 23.0r4 usec , sCLK Ero !
Ts Early (Late) to Write Data 125 nse: l pres; X
Th Eariy (Late) From 125 nsec NEL |
Write Data ; |
Twi Write Gate oft trom WD 2 use:s ’ Epe !
1 usSe: [ ST |
Twd! | WD vaid to Cik 100 nse: CLK 1wz
i 50 , nsec CLK- 2 0=>
Twd2 i WD Vald atter CLK 100 ' nse: CLn 1A'= ‘
20 | nsec Cuk 2M=>
| |
[ERENAI Itk [T iNiNzme fEezeicnnung - sicn i Vo
WBie) = r . -~ -
suier ' —ezro Media Controller 2¢ 37
R ' Uniericgen Nr. ReleenT Teuzrusns
Sepr Ooxy N
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: %00 K¢ - ‘i

cre ‘ | |
5 T
w [ | A i
_ ___.{ l }.__ Tw !

|

o

T 12— 125 e
cur !

™o l I ,
i ]———
l//’/'/‘ e
S S j
wT a4 L/

i
{

| ! !
|
1-9‘.__,.‘; H
'

WD WUST mavE RSINS ETSE IN FIRST SHADED AREA AND TRAILING [
EDGE 1~ SECT'WD S~ATID afga .

]

WRITE DATA TLOCK RELATIONSH'P

(DDEN= O

WRITE DATA TIMING

MISCELLANEDUS TIMING: (Times Doubie When Clock = 1 MHz)  (See Note €, Page 21.

r , —— \ —

| symeo. | CHARACTERCTIC Pomn 1 Tve | MAX | itz 1 oconoiTic

f \

‘ 720 | Coomk Do tiow: 230 250 | 2000 rens

I TCO: 200 25¢ ' 20000 nses

! TSTP ‘ 2074 i IY5ald i

;O TOR : 2 WSt

COTNR 4 Burge Wogin 50 | user

' TP | Incex Puse Wi 10 usez |

' TWF i Write Fau't Puise Voo 10 pees !

; !

R ksl | RTINS Hialad™ : cozeicnnung S et I s
Shiole ' =€'D' l l Media Controller R
~ untericcen Nr. ReferenI ECusriiie
sert Dosu MC 80 - 96 i
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Seite:

- NOTES:
P—————
t ‘ 1
—_
, i
) | S—] ;
-
—— e ——

)

o

4. RCLK may be high or iow curing RAL
1s urimportant).
Times gouble wnen cloce = 1 M-

100 330 ns However. puise may,
puise s entrelv WIthinwingow [¢ puise oocurs oot
WINCOWS. NN puUISe wioIN MuSt De 1ecs 1A= X0, .
tor MFM at CLK = 2 MHz ang €00 ns tor FA a1 0
MHz Times goutite for 1 hiH:
A PPL Data Separator 1s reccmmerces tor £° LEN

- tbcshould be 2 us. nominaiin MFIA a2 & us noming

in FM. Times double wren CLK = 1 o>

Puise width on RAW READ (Pin 27, - norma

{2 a v wicth ¢t

WEEADIFoaT,

6. Output timing readings are a8t Ve, = 0 6v and vow =
2.0v.

s f= |
- N -— A e —_— ;
}- .- I-_._J — r-x---—\"n:- {
— M R
iL‘ '
MISCELLANEOUS TIMING
FROM S7:2 RaT: T&E .
Tabie & STATUS REGISTER SU!NMARY
| | ALLTYPZ ! | READ | READ | READ |  WRITE . WRITE
H i i - , i -~ -
| BIT ! COMMANDS @ ADDRESS | SECTOR TRACK | SICTOR TRACK
S7 |NOT READY  INOT READY | NCT READY | NOT READY |NOTRZADY (NOTAZIADY
S6 IwW=RiTE | o ] 0 | 0 f\WRITE fwairs ;
|PRCTECT | ] ; I[PROTECT  1FR2TLCT ;
S5 IREAD LOADED 0 I 22C0RD TYPE | 0 IWRITE FAULT TWRITE FALLT
S4 1SIIK ERR0R IRNE | AnE f 0 {ANT ¢
H i 1
S3 {CRCEFROS  (CRC ERRDS | CRC ERROR | C ICRC ERAL-
I sz iTRacKC 'LOST DATA | LOSTDATA  [LOST DATA ILOSTDA7: .27 Lats
St jiNDEX PULEX IDED ' oRQ oAg ICRC e
S0 =gy BuUSy L zoev iBUSY BUS N

STATUS FOR TYPE | COM!'ANDS

IBIT NAME

|

WEANING

[S7 NCT READY

This il when set incicaies Ine onve 1s Not ready. Wnen rese: 1 1n216aies 1.3 tne orne
15 readv. This bit 1s an inveriso copy Of the Ready input ang icoizaiv ©°ca wrn LS

VWren setl inocicates Wnle Froiect 1s acuvated. This Dil 15 an invenca coov ©f Vi==1

npu!

VWnen sel 1t noizates the nead 1s Kaded anc engaged TS Si 1s & 102:Co

iLD and HLT signals.

ancz ¢

Wner se!l the gesired track was not venfiec This bt 1s reset 10 O whon uczale~

1S3 CRC ERROR

CRC encountered in ID tield

ész TRACK 00

S4 SEEK ERROR |
!
|
!

Wnen sel. inaicates Read/Write heac 1s posiioned 10 Trach O Tris it 1§ an nvenos
coov of tne TROOD nput

1STINCEX
|

Wnen sel incicales incex mark cetected trom dnve This Di i an iveres CCDy OF 70 ‘

12 ingu!

SC BUSY

Viren sel COMMaNng 1S in procress \WRen resed no COMmans 2 :n D1oz7es:

IRESAN I alesled | I__Nimome [ Eezeicnnung =S e s
el S alde . . -
- Media Controller 30 Ry
R _ Juntericgen Nr. ReWRrenI =eutTutIv
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STATUS FOR TYPE Il AND Il COMMANDS

| BIT NAME |MEANING

S7 NOT READY This bit when set inaicates the cnve is not ready Wnen resel. i Indicares na! tme arne -

1S ready This bitis annvenec copy of the Ready 1aput and ored with M3 Tne Ty0z 0
anc Il Commancs will not execute unless the drive is ready :

S6 WRITE PROTECTI On Read Recora: Not Usea On Read Track. No! Used. On anv Wrie 1t mnc.cales z
|Write Protect. This brt 1s reset when updated

S5 RECORD TYPE: |On Read Recorc: It indicates the record-type code from data fielc acaress marn
WRITE FAULT 1 = Deleted Data Mark. 0 = Data Mark. On any Write: It incicates a Write Fault Ths
s reset when updated

S4 RECORD NO1 [When set. it indicates that the cesired track. sector, or sige were nol tounc. This B s
FOUND (RNF) reset when upoated.

S3 CRC £ERROR It S4 1s set. an error is found in one or more ID fielas. othenwise & Inc:cates errc: in ;
datz fieid. This bit 1s reset when upgated.
S2 LOST DATA [Wnen set, it indicates the compute; did not respond to DRO in onc byle tre Tas ot s |

resel 10 zero when updaled

S1 DATA REQUEST {This bt 1s a copy of the DRO outout. When sel, it indicates the TR 1s fu: or & Rees

‘ Cperztion or the DR 1s empty 0on a Write operation. Thnis bit 1s rese! 10 zer0 wran uo-
dated
|80 zU3Y 'Wnen set. command 15 uncar execution. Wnen reset, N0 COMMAana IS unler exeoul.oro

Dissipation = 06 W

e Mavmum Ratings

Voowiin repect 1o Ves (arouns + 1510 = 0.3V Ce 6 Courr = 15pF max with ai£ins 6rounons cacer!
, Voitace o anv InDut witn rescestto Ve = - 1510 =03V one unger test
' Joc = 60 MA (35 MA nominali . Operating temperature = 0*C o 70°C
i lzo = 15 WA IO KA ncmina’ Siorage temperature = - 55°C 10 -« 125°C
h
i
! OPERATING CHARACTERISTICS (DC)
. TA = C'C1e72°C.Voo = + 12V = BV.Ves = OV, Voo = - 5V = 25V
i ‘
P SYR30L | CH4RLCTERISTIC omn 1 omax | ounts | Cone TioN:
L | input Learage i | 1 , ub ! Ve =\
o, Cutout Leaxage {10 wA Vam = Vs
Vie Input High Voitaze 26 ‘ v |
Vi | incut Low Voitaze 0E Voo
Vom Outpet Rich Voitaze ,' 28 ’ ! v | [N N
Ve Outouticw Vortaze i {045 v ko= ter
Pc i Power Dresipation i 06 1w i
*17822n2179210 = 1.0mA
“*Leaxage conditions are for input pins without iNterna! puli Up res!stors.
.
1
!’7-,-0,q'r~!f-ra! l‘A"\'xn\‘"‘m"—l‘-:EZe""u"‘ung s - o
=usr l =ecrd ‘ l Media Controiller 31 57
~ . untericgen Nr. Releren: Eounr uros
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%

STANDARD MIiCROSYSTEMS
CORPOQ/‘\TON T e

T B S e,
W”-_S. * I Maar et meoaor MY TTA
SIS 01273 DX Iwd ST 127898

FLO=RPY BISK INTERFACE CIR

FEATURES PINC

-
)

il
Gy R )
I N
oI\

 w

a0
I O
UJ

ONFIGURATION

T D.gital Data Separator
Performs compieie data separation function for fioppy disk drives DSKD 1 [T~ 21’5 Ve
§e;afaze§ Fand MFM encoced cata FDOSEL 2 o Fo
No cnitical agiusiments necessary
54" and 8" compalibie MiNt 3
t
T Variable Wriie Precompensation DENS ¢4 E
T Interna! Crysta! Oscillator Circuit SEPCLK 3 ]
T Track-Seieciabie Write Precompensztion ccpPp e‘L’ [. '
T Retngceranie head-Loas Timer WDOUT 76 [ ve LaTE !
Z Comrzatsewiintne FDC 179X, 72, anzo other siancar - A / N
Ficooy Disk Controliers HLT CLX Ej { 13 AT
' CCPLAMDOS! n-channe MOS Teznnoogy c.xouT gj { ewes I
T Sngle -8 Volt Suzoy GND el Yy xnaLCowe
— T7LCcmpatbe '
FUNCTIONAL DESCRIPTION
The FDC 82228 1s an MOS integraies circut designed 10 vaiies may be used whenvninztoine nner anc outer et <
comnement enher the 173X or 765 (327211 ne of oppy of tne flopoy aisk crive. Tne FCC €228 &
a'sscontroer chup. tincorpeorates e . 3 sesarator, + 3V supp.v and simply reauires 1nat 2 1€
W2 DTECOMIeNsalsn (0gic. aNd & merinone or TTL-ieveiciock be conneciezioine XTA
0.3-:mcn wide 20-nn packace As c ntigure INDUts anc oulouts are 7L compat 0w

the 27D o wOrk W™ e inerine 179X ¢ 7 voe of controi- The FDC 2229 1savaiania 1o
e TnerDC 38225 Borovicesanumbaro! Srerenicvnam- WNICR IS iNIenCESICI 544 € tnsans ins |
123 v SEIEZI2C Drecompentzion var { o.serent and B gisks

= ; — P—
aaly g peam vy o R
—_— Rl Rl Lot

——— | tor
— e \
T e "",_"1:2:! —— l L.-:_ ] Yas |
o ) el H
Less ™ wotie | Joomr e At t © beed Lo .
— e ] caxor I . ~~ |

e | —
—_ ! — i . Y -—j-._——
f L= wee |0 " -

i
| r__."_"iL.. VoG | AT w1 DAt
Dvas TN D 1 L . v T TR s+ -
F—’ { (VS ] - .
|

et s WL

- RS

T —

L) Ceala. IS N0
l TS Of of e OB “——J—T_\ TLD_‘:_)—‘——”‘
AT My Y - .
T e DS m— S T
l [.:’:‘,‘.. F: } S TEl
j’___ Sads 4 OCRS O ::——-)
FDC 8229 e . 8 T amas L L
c gL =E . |
ELOCX DIAGRANM — =
A - - pr—
’T: ‘{r‘r’.."“:
TN~ [T N i,y E:E*Zé‘l::‘.ﬁqnc_; o ‘\:Y
e Sores : . -
St =eeTe Mcdia Controller 30 3
_ - untericgen iNr. jReterens soozrino
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DESCRIPTION OF PIN FUNCTIONS

NRO O SYMBOL ¢ LO | DESCRIPTION
1 | DXL i I i Thisinput s ine raw reac data recewved from the Onve. (Tris mout 15
: ! | active low)
2 | FDCSEL 1 Tris input signai, when low. programs the FOC 8222 B tor a 179X 100 o
i LSI controtier When FDCSEL is high. the FDC 9228 B 1s p-on-amr.. =
| for & 765 (E272) type of controlier. (See fia. 4 )
3 ! MINI 1 | The state of this input determines whether the FOC 5228 B - cont < e s

| to support 8" or 5Va" ficppy disk drive intertaces ftis usec 1m coruncl.or
with the DENS inout to prescale the clock for the data separciz: Tre
state of this input a1so alters the CLKOUT freauency, tne
precompensatcn value, the head load delav time (when D 172X meo
i | andthe HLT CLK trecuency (whenin 765 mode) (Sectine ° % 3--

IS
(]
n

=NS I i . Tne state of this input oelermines whether the FDC 025« 5 e con
to suppcrt single gensity (FM) or double oen;nv MEI oo o
interiaces. his usedin corunction with the LANLinout to pr
ciock for the cata separator. The state of tnis iIncu® 2is6 a:
' i - CLROUT treauency whenin the 7685 mooe (See | > 1os. 2 3

: Sz2CILK ¢ O | A square-v.ave winpow Ciock s1onal oulout gerives iam tme T Se T -
; € SEZFD ; @] " Trsouibutis me regenerales data pulse CenvesS oM N 134 CL1E ~oo
i ' [ (D81D). Ths sionai may be eitner active low Ofallve n.an &
; v determired DyrD\.:;:Llom..‘
7 VO OUT @] " Tne precompenzated WRITE DATA stream o tng ¢ v e
| E HoT CLK | O I'Wnenntne 765 mode (FDCSEL high). ts output is tne mas o  c ooe 1o
| i i ! tne toopy sk controtier When intne 178X mpoe tns e 272 noor noe
| ! i atier the nead load cefay has occcured toliowing the HLD ot ol ~;
| ; | i hich. Thes ouicutis retriccerabie {Seetin 3)
| <] i CLKOUT i @] F Tnis sionatis the wriie COcK 10 the 1I0pDY CISK CONT e D 110 treSut =0y 17
I ' i i > ey
| { i i determirned oy the state ¢! the MINI. DENS. and FD S nIulC .
! ‘ | {Seeic 3}
W0 CND ! Grounc
1 o XTAL CuKiny ! CToisangcotisfor gireciconnector 1ca 1B h=oor B =z oy s
i oinerpinofine ervsiaiis grounocd. and a 470n tesrsi s comne st 2
, s acressine crysial ) XTAL CLKIN may alterrative vy Lo ccnmozioz i =
| sing.e-pnacs T IL-level ciock
1z VWOIN i " Tne wriie Gata stream from the Y20Dv Gier Conlie o
13 { EARLY i ! CWhentrisiput s hien the current WRITE DATApuse w. Towsr i~ a
| i s o the gisk
14 ! LATE ; } | Wnen thisimputis high, the current WRITE DATA puise w. 22 v e =
| i | early totne disk
i ; | Wnen both EARLY and LATE are low, the current WHRITE CA74A o0 50w
| | be wrntien al the nom:na! position
15 HLD i I | Trusnputis only usedin 179X mode. A hianieve! attrus inz o' cacses 3
i | hioh leve! on the HLT.CLK output after the speciticd heas-ic2s 1~
| | delay has etapsed. The delay 1s selected by the state of ina L "l ~..::.~'.
| | ! (Seefic. 3)
1€ ! TEST | i This input (when low) gecreases the heao-Icad ime 0o12y 2ng N3 2%
! ! tne oata separator. This pin is {07 test purposes oniy Tris =2t nas a~
i internal pull-up resistor and shouid be tied high or aisconnez c3 1o
| normai cperation
17 PO i }
18 [ Y 7 " | P2-P0 select the amount of brecompensation appiico to the write otz
< ' i .
- j‘ (See hig 2)
1¢ ' P2 i !
| 20 Ve ' ' - 5VOLT SUPPLY
ERASS Nalacl |- tMtoef Eezenneng SR iiite 'S
joP . R -
' - - ' Media Controller 33 3
- Jniericgen ir. Releren: ogugrucos
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OPERATION
Data Separator
The XTAL'CLKIN input clock 1s intema!ly diviced by the FDC INPUTS o
9229 B 1o provioe an internal clock. The Gvision faio is — — DIVISOR
selected by the FDCSEL. MIN! and DENS mputs depend- FDCSEL DENS MINI _ #XTAL/CLK!NIHINTCLK)
ing on the type of grive used. (See fig. 1) 0

The FDC 2229 B detects the leading (negative) edges of
the disk data puises and ao;us!s the pnase of the interna!
clock 1o provioe the SEPCLK output.

Separate short- and long-term timing correctors assure
accurate clock separation

Tne SEPCLK trequency 1s nomunally Yie the internal ciock
frequency. Depending ontne internal timing correction. the
duration of any SEPCLK ha'-cvcie may vary frem a nomi-
‘” nal of B 10 @ mimimum of € ang a maximum of 11 internal FIG. 1

0
0
0
1
1
1
1

—“ s 00400
- O~ 0O+ 0-20
Kty

clock cycles.

INTELK U U U U LU

SEPCLK ___J -1 I 1
[
SEPD" p i 1] L

|
! I ‘poianty of SEPC shown for FDTSZL = iow

always O Internai ciock cycies

Precompensation
The desired crecempensaton delay 1s getermined by

the LNT B 21 BT PEIIOMS JA_UE
state ctthe PO P and PZincuts of ine FOU 8224 8 as per : =~ - = —
tig. 2. Logic levels present on these pins mav be cranged 1 0 e C I i
aynamically asiong s the 1nouts are Stabie ounng ine time ' 0 0 ' lf? o
*the fioppy Cisk controiier 1s wriung 1o the anve and the nputs 1 0 1 c s
meet the Minmum setup tme wiin respect 1o the write data ! 0 ! ! A
from the floppy cisk controlie: ; ; 8 ? gaj' ne
Uns
. 1 1 1 C €25 n3
MiNI P2 P1 PO PRECCMP VALUE 1 ! 1 ? 625 nc
0 0 0 c 0ns
» 2K
8 g ? é 61‘25 :S NOTE. All vaiues shown are chtaned win a 16 MAz et
0 0 1 . 167 Z nz erence clock. MulliD y pre-COMD vaiLes by two 1o
. - 8 MHz operation.
o 1 0 0 250 ns
0 1 0 1 250 ns
0 1 1 0 3125ns FIG.2 WRITE PRECOMPENSATION
0 1 1 1 3125ns VALUE SELECTION
AL i ] IZ2 " Mrome f Eezeicnnung =TT Y
~ytor ’ -'E’C"D’ l Media Controller 3. a7
_ . uniericgen Nr. nelere~s Sgugrisoe
Gepr. Dexu MC 80 - 96
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Head Load Timer

The head load ime de'ay 1s either 40 ms or 80 ms. depend-
ing on the state of MINI. (See tia. 3.} The purpose of this
Oeiay s lo ensure that the head has enoughume to engage
proporly The head ioad timer is only used in the 179X mode:

OPERATION (CONT'D)

i11s non-funcuonalin the 765 mode

The FDC 179X initiates the 10a0ins of the 250w € <x grive
head by seting HLD hich The controlier 1menwz=s o orc-
giammed amountoftime untiltne HLT e2=5 o =2 FO 2
6229:B goes high belore siaring arezg o write coerater

INPUTS QUTPUTS
FCCSEL DENS MINI CLKOUT RHLT.CLK
0 0 0 2 MH2z 40 ms’
0 0 1 1 MHz 80ms’
0 1 0 2 MHz 40 me*®
0 1 1 1 MHZ 80 mz”
1 0 0 500 KHz 8 Mz
1 o] 1 250 KH2 4 M=
1 3 0 1 MHz & M2
1 1 1 500 KHz 4 Nz

NOTE" Al vaiues shown are ebtaines with a 16 Maz roi
erence c.ock. Divide alitrequencies anamuttiz v a
~ periocs by twc for 8 Mz operation
‘May be mask programmed at factory o any value from 1
16512 ms1n 15,623 usincrements (MINI low) or 110 102<
ms n 31.25 ks increments (MINI high).

FIG.3 CLOCK AND HEAD LOAD
TILE DELAY SELECTION

INZUTS FLOFPY DISK FLOPPY DiS¥ FLosty ot
FDCSEL  pEng MAINI DRIVE TYPE DRIVE DINSITY COWTRIL.IF .7
0 0 c g DRIVE COUsLE 1TL
0 0 1 5%." DRIVE DOUELE 17¢
0 1 0 &" DRIVE SINGLE 17O
0 1 1 12" DRIVE SINGLE 176
1 0 0 8 DRIVE SINGLE 7€5 18I0
1 0 1 5" DRIVE SINGLE 765
1 1 0 8" DRIVE DOUBLE 7€5
1 ' 1 1 5vs" DRIVE DOUELE 70502272

FiG.4 FLOPPY DISK DRIVE AND CONTROLLER SELECTION

T

N IR aiaek

MC 80 - 96
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Sk Gmon I TECHNISCHE FUNKTIONSESSCHREIZUNG Seite:
MAXIMUM GUARANTEED RATINGS®
Coeratng Tempeatwre Range ... o CCla-700C
Storage Temperature Rarce ... Lo -fs iy -e
Leao Temperawie (soicenag 0SS ) ... .o i -330C
Positive Votiage onanv | O Fin.witnrespecttoground ............ ... ... e e ~ &0V
Neoaiive Voltage on any ! C Pin, with respect o OrOUND ..t . - 03v
PowerLissiDaton . ... oo i e 0 75w
“Stresses above those hisiec may cause permanent damage 10 the device. Th:s 1s a stress raling only and funcliona: operancn of the
gewice alihese o at any oiner conamon asove those moicaied In the operationa: sections of this specitication 1s ne! IMoLes
NOTE. When powenng this oewice from laboratory o sysiem power supohes. it is imporiant that the Absolute Max-mum Rainos ro
be exceedeo or gev.ce fauute can result. Some power supolies exhibit VOIi3ge SDIKeS Of "GliiChes ' ONn thew OulDLLS when ine AL DOwe!
IS swilcheC on anc ¢'! in aa2:iion, voitage transients on the AC power Line may appear on the DC ouipu:
ELECTRICAL CHARACTERISTICS (T, = 0°C = 70°C, V.. = 5V = 5%)
‘ PARAMETER CMIN i TYP | MAX | UNIT | CONDITIONS
/] DC CHARACTERISTICS | “ |
INPUT VOLTAGE i , i
Low Leve V Loz I o8 Vol ExceptXTAL Cimin
High Leve \ . 20 i AT v !
XTAL CLKIN PUT VOO AGE | | 4
AC Amziiyze ; 10 Voo | XTALCLKIN o, ol 1
Instarizner_swvoians -02 { L) V ! Al-courro
QUTPUT VOLTAGE i i | |
Low Leve v, h i ; 121 Y i oo = 16mAaexce = Zoe
, | I | k. =04mi ~7Cinz

. High teve! V.. Lo24 | l \Y% : =100 LAexce = T Tk

. ! | ! il = —800 LA MY Dok e
POWES SUPELY CURSENT , | i i

L. ! Lo !l ma
INPUT LEARKAGE CUSH [ i ! '
{ L Y S e
INPUT CARETANCE | i 1C ' pF o oEaccotCuret.
C ; ) DF foClriiven
ELECTRICAL CRARACTERISTICS (T, = CCww70C. Vo = 5V = 5%

. PARAMETER \ MIN TYP oMAX 0 UNIT CONRTIiT. T &
ACELECTRICAL : N e ay _ Aty e Oineman e e o
CHARACTERISTICS : (Alltimes assume XTAL'CLKIN = 16 MH2 unecs pine=acw smo: - o=

- XTAL CLKIN rezuent, : 363 1€ €2 i MHZ soCe2z:t
<) 13 g1 | mHz | FICelz-
“ XTAL CLKINGUTY CYZLE boo2s 7500 e
Ko . 485 v 500 515 ns FOCSIL = ww. 1400 = n-
i 215 250 285 ns FOCSEL = low MIN. = On
: 20 123 140 ns FOCSEL = naon
tee ) . 23D 3125 350 , ns
1. 50 400 ns
. : ¢ 430 | ns
Lo ; 562.5 I ns
Lo ! precomp vatue Seetfz 2
. i 2 x precomp vaiue Seetrg 2
1 1.0 ! i | us
Tk [ e ) T Mo § Eezeicnnung DioT s vor
_utor !:a:'#" ' Media Controller 36 57
- wniertczen Nr reerenI Sgugrinie
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AC TIMING CHARACTERISTICS

HLT CLK (765 MODE) VWDOUT PULSE \W'DTH
—\ ’

CLKOUT VS. WDIN TIMING

178X MODE

CLKCu~ - \ /

t

le -] 12 or S use: '

Y

|

!

SET-UP TIME P0. P1 AND P2 TO WDIN “!

) CLKCUT |

o P1 PZ Y |
P AN L |
i

]

i

|

CLkouT N

| ——-’] |

WOIN / | ——‘*‘

D
CikCL™ l /
T6: ’ s

won (L7777 AN

*

|

WODOUT E ek Y y \ )

PRECOMPENSATION WOOUT INDReviAL f ' —\
WDCAT - &T{ ) ,f \

AL R elaslc) N e fEezeicnnung Sifoniitte <y
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