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bytes o formatted data on the two sides of the disk. There are 40 fracks and they are spaced at 48 tracks
55 per inch. The disk spins at 300 rpm and data is recorded at 250K bits per second (Kbps). The difference
between these parameters and the total disk capacity is explained by the necessity for using part of the
disk for disk formatting information. The format for DSD is the MFM (modified frequency modulation) format
applied to a 5-1/4" disk. The MFM format is detailed in the 1982 catalogue of NEC Electronics U.S.A., Inc.
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control s thénciubdses fiacishast reeateldiecalds GeClorbBE by 3B @adiol hRitiohal EEHPURE CgRBINItes.
30. Two banlkeachodt 1256 I/@ sk Bg thes tearindlsatn dadh Ihe @EHS VORRENNY 38Gs Al aE A RREHIGGidnel
t he 80286 4 from theRiddk 867 826 Bl m croprocessor 30 through a refresh

control |l ew 50.0n o theahida thhiedn be fitilte ohd 6D tiehiinskas 68 krcaledla daal cand v Hual exee is\aadisk
52 are 64 KkicbnidoNer esd @ih cordmbupan fopr disker trgert B4 disks gandh dixatler hatd disk trivaadrup to two
access unit ob#e digksi&n |befiedpy disksedrivenp pitheOPE diviee pr KB drivgs. by bartiguidr egmbiretiame the
60, speaker dftes 4 Hetermined Dy dbriuser eachibe objgct of s jswenlioroisstp y"ah%ﬁtel ¢sA el amOsplected
oper at i ng_sy8piarptiprsasdiapipargntian pesFile fRARe U™ and t he BI OS super vi sor is stored
in the réeéad onTh? f@?@r%\ﬁé"‘%‘”""ﬁ%‘ °fAh°lﬂ”aSi%Mﬁz fog F*t?dR"sBBarbrcﬁﬂ)?ad@% wih &ecﬁ’,"ﬂ'rﬁ
function fofoFHE /dlIs dgt" 7,00 P‘ﬁ mentione digrsora! €A
channel . Th e%{ﬂ%?)ﬁq T@@%ﬁ% 'P"s ?dg’ { %V?ED{S qB‘B&P’H"’Wﬂ'Vcﬁm
[err] incl ul@PYEsfPBeE td‘tog gp %{f%q}“if 5#’8&’%? d 'by the user
for addi t| onal conputer capabilities. Each of the 8 1/O slots 68 has
termnal §'to each |ine of t he TABDEcHannel 38 as well as the cl ocking signal
fromthe clock 66. 10 One of the cards that can be fit into one of the
/O slots 68 is called a dual card. A dual card is a disk controller and
can control up to four &Kk®. Two=of tHRIFEISFLEST HODRIVE & hard di sk
drives angd up to two of gifye 1di sks =can hg:ddm@ppy di sks drives, either DSD
drives or HC drives. The art| cular conbination of the drives is determ pgd
by the user and the obj T thi §invdMIEY FINGINEESE use of any --j
sel ected combi nation as BImresparert as HNABIEDIFLOP@Y! INTERRUPTES The :
fl oppy diskette function of the d%@ d is, for the nost part, conpatible
wi th the sexisting | BM Personal i skette attachnent, as is detailed
in the previously nenti BER tPerson-aI CmﬂmtEErA Mﬁm' ENABRES er ence Manual .

The exceptions are as f . The_ di sliﬁ% R Sl control only
two floppy disk drives a m)st The di gl out put regi ster 84 is defined
according to Table 1. 2@®BIT 6 = RESERVED TABLE 1 BIT 0
= DRI V& SELECT, O-DRIpfs A 2 = ERVED BI T1 =

- RESERVED BI T 2 FLCPPY FUNCT |ON RESET BIT 3

ENABLE FLOPPY

- DRI VE A I" upport 4 data rates: 12 0
_ r s on ra © IS |rrelevant to th us emal
- 3: co form the MFM format T'Ergg QQ% eddét Q& dF?H or

. support 4 d@&é%ndaﬁ; ce |1' '?fpepfl r |té? 5% bﬂewfntescﬁgq ter @|sld% ed
kil obits peracc% gb;gtzels |rre evan to this invention an
further di scus the remaining 40 data rates conformto the NFM

format. The floppy control reqgi.ster, is added at |1/0O address 3F7/H or, if the
secondar ysspace i s used, at &Eﬁ—ﬁhe floppy control register is a 4 bit
wite-only register and is defined according to Table 2. TABLE 2 45 BIT
1,0 = FLOPPY,+mDh SKETTE, DA TS 1% ERe: Kiysoa Q@;ﬁpo Kbps 50 .
10- 250 Kbps, 11- 125 §IT !ﬁ Fhopt RESERVED BI T .
RESERVED 55 Not e t hat the roppy 0P~S00; msrra@é-éoé’nﬁbaﬁawcm WRI TE

CURRENT i% the |ogical inverse ofjgRBidsgOx t1 3-3.250Mps300 Kil obits per

second i s sel ected, thenTREDUCED VRI TI%E 3 NT is active. In addition,
BIT 3 = RESERVED

56
Note that the floppy disk interface signal REDUCED WRITE CURRENT is the logical inverse of Bit O,

that is, when 300 Kilobits per second is selected, then REDUCED WRITE CURRENT is active. In addition,
there Is an 8 bit read-only digital input register 82 for diagnostic purposes. The digital input register bits 0-6
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there is an 8 bit read-only digital input register 82 for diagnostic

pur.poses. The digital input register bits 0-6 EP 0 167 826 Bl are valid
50 microseconds after the drive/ h&fd0 i@0826tBY is witten. Bit 7 is always
valid. The digital input register is defined according to Table 3 TABLE 3

gEE:EET 0 1aridalrd 50 mrcroseconds al‘ter%he ?r%é)’%ca-g r%gcr)ster is wrrt:tlén B.It 7 is a'“PQE,ijd §I§|_‘l—§‘j?' mqyt BIT
3 regterts CTPEAS S BCP ¢ BI T4 = HEAD SELECT 2 is
BIT 5 HEAD SELECT 3/REDUCED WRI TE CURRENT BI T 6

= VWRI TE GATE BIT 7 IABLE 3 DISK CHANGE The fixed disk regi ster

"is added at 1/0O address [err] or, if the secondary space is used, at [er,r]l
The fixed disk register is a4 bit vvrite-onIA'g/ register and i s defined by .
Table 4. 25 BIT 0 = TARPE P = RESERVED

30 BI T 1 BIT 1 == DRIVENASMEECTIXED DI SK | NTERRUPTS

BIT 210 JESET  FIXED ONBIT 3 =
- REDUCED WRITE CURREr@H HEAD 'SELECHBgé %@J%q‘gs The attachment
supports up to 80 tracl&t'larm up t® 15 BEAD SBLREET lrack with each sector

conprising 512 bytes. %f 4 oppy di sk ganct oyi des 125 nanosecond
write pre-conpensation all data ra%es %ﬁog di sk function is @

based & a di skette co@¥Dlier sueh asHEMNR FHEHCHV. IRW%EH’rom NEC or the
40 8272A available fromthe |ntelyfprporgkrer The 765A is described in
detail in the previously cited NEC catal o The architecture of the
circuitry surroundi ng tBETL f§ oppy i sk ¥RH 'g“'roq;‘?"’éﬁ; isillustrated in Figure
5, which shows the integfmce between thesk/E&ixth@wmnel 38 and one of the

f1 oppy i sk dri ves 70 whet her it be a DSD drive or HC drive. The sarre
interface s res; r chi ect re |s t he sane as

descri bed, 4 ﬁ){f ) g twr i"lg;eaﬂi 'st\ae efs %"Bmfpé‘?e ’T’é‘é?i’n?tcagf"“ The
Reference nua ut a ewr t’) fant S sh e pointed out. A floppy
di sk controller 72 such as the 765A, provides the intelligence for the
interface. Data fromthe BRB¥Eddjve 70 is read into the controller 72
through a data separator 74 which synchronizes the read data. This
synchroni zati on f nis particularly inmportant for the present

i nvention because aé)rray b'g r edRESFR Yﬁ‘?ee different data rates, 250, 300
or 5003Ki | obits pesIBerond. A STEP ENBBILE SPIXED tDIskeIgiskroprye 70 steps

the read/ wite he cs0ss the di ite head of
the disk drive 7Oaézj1arﬁn%t exceed tﬁﬁ%ﬁ%d@%ﬂf‘ﬁ{ﬁ%ﬁ@@g@g 16 of the

di skette. If signdB¥roh t he STEP +r®EﬁUCmDaWEI‘I‘Dc@JRREN‘b)y the disk drive 70
that woul d drive the head be.yo#imgt& %’t t hese signals are
ignore@& and the read/ wite head renalns at t e extrenme track. There is an+
out put TRACK 0 78 fromthe disk drive 70 that indicates that the read/ wite
head is posi'hq Biaetreat supprtsvarie 8q frapkk anigup 1855 sectory hesrtiach witheggotn shetor camribing

out put |iHé bf’tF'i) rH? fpepyydighduretion Riovidgs \dbarnasprendiviir pigrcprprenyation for lldataiatesr i ve
rat her thanTep ¥98py eipk fypctions fspsept omadigkettesigetialier saeh a5/t {Baf ayatiabisl fgm NEG grether o
goes t e 827 A grailabje fipm the "Etﬂec°fﬂ9fab?5‘t The Birfiin deseitoed i 9@"“'7‘0 "Wn%fﬁ""b'ﬁ%éttedl '§EC
turned on éq eeg\r/q] the, dis S .renoy

di.a
DI SK CHA é{hg%é%zrc%t{;e of he c%:: urtr i%ﬂ?&ﬂd :]19 {h ;ﬁ)y dﬁgﬂo?nérplr l}}' by nv.vhet?:t?ﬂ r?sw f '{/ e
a e

been rTEt I'{V Ufl i & 70
and a pui RIS et.ﬁ@ry%t echranEI @éféigg% % éeﬂy 45 ° k
il o, rrﬁrsﬁo

I's sel ectggud Q%oﬂ{ee%@pq\eﬂ EI £ cSHrSIEP Y3 SudnSas
Wi t hin t hge@ics Ko h¥e ﬂ?é)dl v@tﬁ hs I'e'id $fd ¢ ycohtr&ﬁerrﬁmgﬁdh é)&atf; Bpa
and W || ghénonkes he sl da. B HNRrRRABA fuh&idn RfpalBEdR IRERSR R SeHsderd invention . -
because data may be read at three different data rates, 250, 300 or 500 kilobits per second. A STEP input '
50 76 to the disk drive 70 steps the read/write head across the diskette. Howsver, the read/write head of the
disk drive 70 cannot exceed the bounds of the active area 16 of the diskette. If signals on the STEP inpu:
76 are received by the disk drive 70 that would drive the head beyond the active area 186, these signals are
ignored and the read/write head remains at the extreme track. There is an output TRACK 0 78 from the disk
drive 70 that indicates that the read/write head is positioned at the home track 18,
56 There is an additional output line from the disk drive 70 when the disk drive 70 is an HC drive rather
than a DSD drive. A DISK CHANGE output 80 from an HC disk drive 70 goes true, i.e., low, at the output
from the HC drive 70 when power is turned on and whenever the disk media is removed from the drive 70.
The DISK CHANGE signal remains true until both the following conditions have been met: the diskette is "
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pul se on the step line 76. The DI SK CHANGE |ine 80 is connected to an input
of .a digital input register 82, 5 which be interrogated by the system
software. Ot her data, not dlrectly pEPtQWEr# 58] this invention, are also

stored in the digital input register 82. A REDUCED WRI TE CURRENT |line 84 is

al so Connectﬁgeﬁt% @p d‘spg 79fa jﬁ@ tﬁé%ﬁirP' hE 73 Qasbd‘étan %%wetd%y Iﬁ . ﬁﬂ%n it s

n
drive. The Wyisligy GHE beSncd &finei |§d dih A latch |
Accor di ngl Y, oof fierSeriaal s B m 5?—.%"" fw’& Sicor %ﬁeﬁ?m@&@;ﬁﬁ's

pB4Edlster 82

drive 70 is pisbbh B8 sRP ife 18SFhetbISK CHANGE ﬂ@raolisocoﬁﬁe@fé@ﬂ;am fbut
bet ween t saciich nidy@eShigghted By hé SysBrDIderdr. \Wthel BattLIBRENE 1Y/ éeﬂﬂen‘%‘!o thig isverdiBn tare
from a fl oppysocrbdnmhe digigt Bt fegr 88i ch can be witten into fromthe 1/0

channel 38 in AREBDUCED WREIECCIIRRENT diticos4rigihigo Eodfiectd @i SKingip 6 adtHOOdIsk dBGCAUMENd: e
di skette cord PED Kisk diaasTher v cuareot for a DED altsk tishive® tibinf threanciiC didia tAacdirdidghs the write
250, 300 and 6@t KbausHC disicérve ks raduded wireh g KG tibaei 7D iSSriting op . ®SDk initez to prevent
sel ect abl @ bxeedibrovght batween tratkesTHeasignd to rihea REDWSGHDY WEI TEKCYRRENT dine, 8 ¢ eutsit froala
avai | abl e orfloppyCowCKregEEERB TN chr rewriien intodremt theel/@ thppme) 3& ip etdenio selead ik Jete rateder.
The sel ect alA¥skepesalenrate drives the floppy disk controller 72, the data
separator 74 aPRfayshdherdiskette gpnifolins MyptyRadaps g et ee gifferptglata FatesT2R04800 3¢ 509 Kbps,
channel 38 rAudtckapd fraigo cirruit £8 ided WhiEfH (S splsejpiia kaiwepg theme Fpies H’éseldl(?"c?rﬂo'?@/ dM‘
changes b8t fB&n28: ST?"&' ﬂ’a'ﬁéecﬂns?( ﬁ<§ ‘FCTéO'b E? 8? |fr\9@ the flepny cropteal registerd

the 1/0 éF'\??t Nelik SARPTEIOH, (k- Andcig e dok
pr g.Ct [ Cesg_ﬁ ; gy ang el 1‘; ] a%g?i i ﬂ?e ﬂoFWgﬁoﬁt&PéE?g'isﬁr %lv%gng tﬁq&nve 70

mai nt ai ns |n
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status. If t encane cate y an i

DI SK CHANGE, then the di sk operation is perforrred and control returns to
the application program On the other hand, if the disk in the HC drive has
been changed, BICS attenpts to reset the DI SK CHANCGE si gnhal by issuing
sequential seek commands to track 1 and to track 0. If a disk nmedia is

currently inserted 50 _one of these seeks WI II cause t he DI SK CHANGE si grial



EP 0167826 Bl this nethod. Part of the disk initialization process is to
provide a sector identification for each sector on the disk. The floppy -
di sk controller 72 requires that iEP O tB28B4alid sector identification fof
a successful access operation. If the floppy disk controller does not ¥
recogni ze a valid |dent|f|cat|on the operation is considered a failure.
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