COVPUTER SYSTEM W TH OPERATI NG Cl RCU TRY AND PROGRAMS OF AN ASSCCl ATED
MASS STORAGE PERI PHERAL DEVI CE LOCATED REMOTELY FROM

THE DEVI CE BACKGROUND OF THE | NVENTI ON 1. FI ELD OF THE | NVENTI ON Thi s
i nvention relates to i nprovenents in conputer systens, and nore
particularly to inprovenents in conputer systens to enabl e operating
circuitry and prograns of a mass storage periph- eral device to be | ocated
renmotely fromthe device. 2. RELEVANT BACKGROUND Mass st orage

peri pheral devices have played a large part in the devel opnent of nodern
conputers. Typical mass storage devices include hard and fl oppy disk
drives, CD-ROM drives, DVD devices, and the |ike. A typical nmass
storage peripheral device that may be associ- ated with a conputer has
various electronic circuits for the operation of the device that are
configured so that the device may be used as universally as possible with
vari ous processor or conputer configurations Typically, for exanple, a

mass storag ructed mnth a_spinning data nmedi um
on whi ch e%o@% tﬁ\gﬁﬁg E % ﬁR%lng F AN
witten. Such devices Srsd gFa é& %&g &PCFBFDS%F¥PW ¥t FROM
medi um and one or nore head device hEEVEr® novabl e to sel ectabl e

| ocat i onsg RO 1i@Rdr 3B record data fromthe medium Associ ated
electronig cLrcurtry rs ded on a printed circuit board that is
provi ded i;+£§§¥B§Qﬁ;ﬂﬁﬁaﬁﬂﬁﬁﬁmﬂgusp|nnrng mediumto control the rotation of

the notor and tHies Selvesitiva EEihEéQnﬁ 'dﬁﬁro%%eﬁ%apéptF%W%Eéi%%g%,age

electronlon |rCU|ts t hat Wit h an
devi ce nay éﬁ'&ﬁd‘r aﬁi&ntPh@PWWMSkllndcomppEermwswémsieuo ce

ConsidereehaHLqﬂdpﬂraﬂnH@ZEQBbﬁltry and programs of a mass storage periph-
eral device to be located remotely from the device.
2. RELEVANT BACKGROUND

Mass storage peripheral devices have played a large part in
the development of modern computers. Typical mass storage devices
include hard and floppy disk drlves, CD-ROM drives, DVD devices,
and the like.

A typical mass storage peripheral device that may be associ-
ated with a computer has various electronic circuits for the
operation of the device that are configured so that the device
may be used as universally as possible with various processor or
computer configurations. Typically, for example, a mass storage
peripheral device is constructed with a spinning data medium on
which data is at least read, and often times to which data may be
written. Such devices also generally include a motor for spinning
the medium, and one or more head devices that are movable to
selectable locations on the medium to read and record data from
the medium. Associated electronic circuitry is often provided on
@ printed circuit board that is provided in an assembly with the
spinning medium to control the rotation of the motor and the
selective positioning of the heads.

Particular electronic circuits that may be provided with any
particular mass storage device may vary depending upon the type
and kind of peripheral device considered. Typical electronic



circuitry, for exanple, for a hard disk drive (HDD) assenbly may include a
servo or notor control circuit for spinning the notor,- voice coil contro
circuitry for positioning the data heads, data preanplifier circuitry for
anplifying the signals read by the heads fromthe spinning nmedium read
channel processing circuitry for initial processing of the read data, and
controller cir- cuitry. The controller @ rcuitry may include buffer nenory
el enents for speed matching and signal timng, signal interfacing circuitry
for interfacing the data and other signals to the conputer bus and control
circuits, error correction and control circuitry, and so on. Such circuitry
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printed circuit board that is associated with the particular

peripheral device.

The hard disk drive electronics is typically connected by

one or more buses to corresponding buses on the “mother board” of

the host computer. The mother board may have its own supporting

electronics for such peripheral devices, such as line driver

circuitry and data processing circuitry to route and control the

various signals provided to and from the peripheral device. -

Because each particular mass storage peripheral device may

have its own particular hardware and software character15t1ci

that may be unique to it, typically, mass storage devices may

also be required to include their own customized firmware thqt

enable the associated computer to be properly initialized to

address and access the data of the device. Among other things,

such firmware may include such information as to how addresses

are translated from the computer to the particular arrangement of

the mass storage device, such as the cylinder, head, sector,

zone, of the device, and so on. Such peripheral devices are

supplied with custom firmware that is generally loaded upon

initialization of the associated computer into the system RAM.



- 3- ... In nost cases, software drivers also may be required. Such

software drivers may be provided by generic drivers, often supplied with

- the conmputer operating systemsoftware, and in other cases, the drivers may
be separately provided by the manufacturer of the. particular peripheral

device, particularly when the particul ar peripheral device has special or

unusual characteristics. Therefore, it g€an be seen that there are limta-

tions on the variations, particularly on the hardware, that may be provi ded
on any peripheral device, as they nust be conpatible with existing conputer
har dwar e architectures and desi gns. As speed of data access increases,
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becoming popular is the provision of alPeripheral Component
Interconnect (PCI) bus. In addition to providing increased access
speed to the data of the peripheral device, the PCI bus is
designed to be both processor and computer system architecture
independent, with the PCI electrical, protocol, and hardware
interface requirements remaining the same regardless of the CPU
or host system computer architecture being used. This allows the
same peripheral computer device to be connected to a variety
different of host systems without requiring different versiqns of
the device for each type of host system with which the device is
intended to be used.

PCI bus architecture also allows relocatable expansion ROM
location addresses on associated peripheral devices. For addi-
tional details of PCI bus characteristics in the context of mass
storage peripheral devices, reference is made to PCT application
number WO 97/18505, entitled “METHOD AND ARRANGEMENT FOR OPERAT-~
ING A MASS MEMORY STORAGE PERIPHERAL COMPUTER DEVICE CONNECTED TO
A HOST COMPUTER”, said application being assigned to the assignee
hereof, and incorporated herein by reference.



In addition, mass nenory storage peripheral devices may include custom zed
expansion BIOS data that is loaded into the system RAMon initialization of
t he associated conputer. Details of particular BICS techni ques are
described in PCT application nunber WO 97/ 14095, entitled "SYSTEM FOR
PROVI DI NG.BI OS TO HOST COWUTER', said application being assigned to the
assi gnee hereof and incorporated herei-ngby reference. One of the goals
of mass storage peripheral device nmanufac- turers is to reduce the cost of
t he devices as nmuch as possible. This has been addressed primarily by

i ncreasing |levels of elec- tronics integration in concert with decreasing

integrated cifgUiddi®aehs ngsam&w Jdﬂl%tdeoﬁegﬂﬁhEPaﬂe&é@?éé§Qxa
sem conduct g‘é@%eomatrl es. These reducti ons owever have not beéen

pr edomi n*P§ cistomd zegls expapeien BIQS datapthatehst hardedi IRFS e ap-
proach t bgsteﬂmdarelmttrlanu&aaﬂan hef ity easisegiatedeobspstén ArDdta id sPCl

bus Theref o g o] £ ve, it is
an obJeZ?%R? gﬁ |nvgﬁgggﬁefgnbg%esc§¥% Jeéé%%?&@dkéog%ﬁ 2 éf& %%M%?fuu
enabl es PH@beép‘é@aﬂﬁgﬂQﬁSr,ctsmtnylaﬂd“%)‘f%’@ﬁl‘ar@?ofR@Vﬁ%gGst@%g%O gtSPher al
devi ce a&mn@tﬁd V@.Hu L 1IGUIRYBRT bk PndCad HiGRled ton £thB€aB8Sine & WL LY -
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UMMARY OF THE INVENTION

Therefore, in light of the above, it is an object of the
invention to provide an improved computer system that enables the
operating circuitry and programs of a mass storage peripheral

device associated with the computer to be located in the host
computer.

It is another object of the invention to provide an improved
computer system of the type described in which a single inte-
grated circuit is provided for controlling at least some of the
functions of an associated mass storage peripheral device,
located in the host computer, for example, on the mother board of
the computer.

It is another object of the invention to provide an improved
computer system of the type described in which a single inte-
grated circuit designed for use with a bus mastering bus, such -as
a PCI bus, or the like, for controlling an associated mass
storage peripheral device.



It is still another object of the invention to provide an inproved conputer
system of the type described that enables the cost of peripheral devices
that are associated with the systemto be reduced beyond that of devices
presently used that include the required device el ectronics. It is
anot her object of the invention to provide a conputer systemthat relaxes
the design requirenents of the conputer to acconmpdate a wi de variety of
mass storage peripheral devices, wi thout™ requiring know edge in advance of
specifications and/or physical characteristics of a particular mss storage
devi ce. These and ot her objects, features and advantages of the
invention will be apparent to those skilled in the art fromthe follow ng
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invention will be apparent to those skilled in the art from the
following detailed description of the invention, when read in
conjunction with the accompanying drawings and appended claims.
Thus, according to a broad aspect of the invention, a
computer system is presented that has a host computer and a mass
storage peripheral device. The peripheral device is of the type
having a computer readable medium, a sensor for detecting infor-
mation on the medium, and a data amplifier for amplifying the
information detected on the medium to produce an amplified data
signal. An interface is provided between the mass storage periph-
eral device and the host computer. The computer system electron-
ics is located wherein at least a controller circuit for the mass
storage peripheral device is located in the host computer for
receiving the information detected on the medium. The controller
circuit is of the type that delivers the information onto a bus

mastering bus, such as a PCI bus, or a 1394 bus, in the host
computer. .



preferably, entirely contained in the host conputer. The mass storage
peri pheral device may al so have a position- ing nmechanismfor positioning

t he sensor. The conputer systemnay then include a circuit, preferably

| ocated in the host computer, connected to the interface for operating the
posi tioning nmecha- nism The read channel circuitry which is connected
to receive the anplified data signal also may be | ocated on the peri pheral
device, divided with portions on the peripheral device and the host
conputer, or may be contained entirely in the host device. Accordi ng
to anot her broad aspect of the invention, a conputer systemis presented
that has a host conputer and a plurality of associ ated nass storage
peripheral devices. At |east sone of the peripheral devices nmay be of the
type that hadh§ "aSfpiteraseRpiiirharddi d8VigesBA%oref FordEredpilsy 2
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driving the notor.
amplified data signal also may be located on the peripheral

device, divided with portions on the peripheral device and the
host computer, or may be contained entirely in the host device.

According to another broad aspect of the invention, a-
computer system is presented that has a host computer and a
plurality of associated mass storage peripheral devices. At least
some of the peripheral devices may be of the type that has a
computer readable medium, a sensor for detecting information on -
the medium, and a data amplifier for amplifying-the information
detected on the medium to produce an amplified data signal. An
interface is provided between the mass storage peripheral devices
and the host computer, and at least one controller circuit is
provided for the mass storage peripheral devices in the host
computer for receiving the information detected on the media of
the devices for use in the computer. The controller may include a
plurality of controller circuits, each for respective associated
ones of the plurality of mass storage peripheral devices.



BRI EF DESCRI PTI ON OF THE DRAW NGS The invention is illustrated in the
acconpanyi ng drawi ngs, in which: FIGURE 1 is a box diagramof a data
processi ng path of a conputer system having a host conputer and a nass
storage periph- eral device, show ng the configuration and |ocation of
parts, according to a preferred enbodi nent of the invention. FI GURE 2
Is a block diagram of a conputer systemin which nost of the electronics to
support mass storage peripheral devices are placed on a circuit board of a
host conputer, in accordance with a preferred enbodi ment of the invention.
FIGURE 3 is a block diagramof a portion of a conputer system show ng an
exanpl e of an interface bet ween a nass storage peripheral device and a
host conputer ccordance with a preferred enbodi nent of the invention.
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The invention is illustrated in the accompanying drawings,

in which:

FIGURE 1 is a box diagram of a data processing path of a
computer system having a host computer and a mass storage periph-
eral device, showing the configuration and location of parts,
according to a preferred embodiment of the invention.

FIGURE 2 is a block diagram of a computer system in which
most of the electronics to support mass storage peripheral
devices are placed on a circuit board of a host computer, in
accordance with a preferred embodiment of the invention.

FIGURE 3 is a block diagram of a portion of a computer
system, showing an example of an interface between a mass storage
peripheral device and a host computer, in accordance with a
preferred embodiment of the invention.

In the various figures of the drawing, like reference
numerals are used to denote like or similar parts.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The objects of the invention are addressed, as below de-
scribed in detail, by the construction and arrangement of a mass
storage peripheral device and its associated host computer. “Host



operating circuitry, progranms, firmvare in the host conputer that
classically were located on a circuit board of the peripheral device. Thus,
for exanple, the controller for the mass storage peripheral device is

| ocated in the host conputer, such as on the notherboard. Additional
circuitry may al so be located in the host conmputer, including the servo
circuits to spin the notor of the periphgral device, and the voice coi
actuating circuitry to position the data sensor of the peripheral device.
As a conse- quence, the quantity and expense of electronic circuits tradi-
tionally located on the peripheral device are renoved fromand renotely

| ocated fromthe device. This has the effect of |owering the overall cost
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art, the Me@abatdfmmﬁytﬂwmmalﬂedlmmm aanmtegwdﬂecdmemlupon t he
partlcul Al f Si Fo ' NVics| t hat
the pri n?}l}%s%gg ﬁgﬂq’nven Orc]:%\%lr F’P‘i% é q;gqgggﬁe {'%e‘g%c{ rragétsia%g?grage
peri pher & (fé’\htéééeaéuﬁdﬁ‘%ﬁﬁﬂ%u{lwbmes a¥¢ dﬁwpﬁﬁskuﬁrWVe@e Hi3g4 bueasity
floppy diwkial iates weCD- BEddntly | MRS, 1@Vaxslraaﬁﬁxynmfarawff>pnuaae%o adest her

such driv pi I nal cted I are con-
duct ed byﬁteﬁoélfegébl g& # t%n}i‘%‘rg 31 13? é’@ Xg}; eiﬁg HL?EI er 20 may
be constrﬁ%fiﬁjﬂﬁﬁrt§§°¢¢eﬁ0caindaphhﬂeot expangﬂdmebssparé£e5h¢u%dﬂheon1 The

sensor 15uh&esddd,0nRBdeP¥ra POsi t | Ra t
| ocati ons_on.the data I’Ygdlg 14, |nd‘§n§(r}g\$\ngg$£ﬁ6uesf g%ewni@%@%uﬁé}ut of the

prearrpllf}]i\? s connected to read/vvrlte channel circuitry 24, which, as
i ndi cated by d®tiefily,i nhe, ifeynPfon is realized by locating many of the

operating circuitry, programs, firmware in the host computer that
classically were located on a circuit board of the peripheral
device. Thus, for example, the controller for the mass storage
peripheral device is located in the host computer, such as on the
motherboard. Additional circuitry may also be located in the host
computer, including the servo circuits to spin the motor of the
peripheral device, and the voice coil actuating circuitry to
position the data sensor of the peripheral device. As a conse-
quence, the quantity and expense of electronic circuits tradi-
tionally located on the peripheral device are removed from and
remotely located from the device. This has the effect of lowering
the overall cost of the particular mass storage peripheral device
to which the invention pertalns This also allows for a reduction
in overall part count.

A block diagram of a data processing path of a computer
system 10 having a host computer 11 and a mass storage peripheral
device 12 is shown in FIGURE 1, showing the configuration and
location of parts, according to a preferred embodiment of the



cont.ai ned wholly in the nmass storage peripheral device 12, wholly in the
host conmputer 11, or partially within each, as discussed in greater detai
bel ow. The read/wite channel perforns various functions on the anplified
anal og data read by the heads 15, such as filtering, anal og-to-digital
conversion in the respective read and wite paths, automatic gain control,
pul se detection, encod- ing/decoding for read/wite functions, and so
forth. The output fromthe read/wite channel on line 26 is ram1d|g|tal
data, which is conducted to the perlphePar device control |l er 28. In a
read node, the controller 28 receives the raw digital data on line 26 and
formats it in a formatter or sequencer <circuit 30. The fornatted data is
then error corrected in an error correction and control circuit (ECC) 32,

and theqmrit%ro%d Thé @a§§g§m}1@§ %hiéﬁeryﬂd@ént&e ieeitual af ggepuf fer

manager The function ciLrcult IS to use an error

correct |“Eﬁﬁhap(}r4t A3 BfSEPPHAD TFadt 6eéﬁ§uF%aqlﬁ‘§t defe ifFeEngbe Bedhai s
- 10 - 14. popdnliybéegfpatdnt ¢ ifiRs0dRillee fnintld @ik, arpet baysaasl but

in reverse r [ rcui verse th nerates
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Accordln@VRQ)Qf[ﬂﬁ?ﬁ@ﬁrednen@emhdnﬂﬂonﬁEXBNBlﬁnvehtnsnenWH&;qnad mhacohheoller
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on the n%ﬁe%%%%dla? Elrigo?ny;rﬁéel%%n‘ﬁlo ngggghf?%%r%%c% yhl%tr"?gl udes a bus

contr ol | 8FO%39% Reripherad, deviegs cashargd giskr éFﬁ-‘RG\/I FoLorait Sk ocessi ng

engi ne er%sshmm densxtyhmeyf:ptmés{ letviée COptR@ L i vk, | pvponnected to
a bus nag}ggégg %tbus §61 dISCUS bove, .fromwhich it is witten or
read into a marmr SUER S&1RARY 3%“ e’:[ FERoHAET BT of a nenory nanager

43. As di scus'Emll@ddAYe thlet ségghla mgma byl tbeuslensers 1S pare avin-t he host
conput er t S @a LV, nt I
d\léteﬂ b§'0£ ﬂ%’x Gbie i7 ?r%éﬂe%mﬁ{htnw §6’ 'Eﬁ’é ﬂ»i@bﬁ{}j’e ferably,

dlrectln? he transfer ata t m t e menory
most of tHELIBF et o &e @@éﬁ&ﬁyeﬂoﬁmtw F?Bheo?—"a PRskt Say hfe

peri pher alepdeatéethéréfmbi\{ edhen stehgofmiﬂei:bq%scit@ﬁné‘dhﬁﬁt acw@i%ﬁfnnﬂf
shown in FI %’k\} alc ter system 50 i cI ch t board 52,
such as 1€ %ﬁ%r% %§QQE$? é8ﬁ%gf%95 g?g?e?ﬁ ++m§n a
control | énown manner.

The output of the preamplifier is coﬁnected to read/write
channel circuitry 24, which, as indicated by dotted lines, may be
contained wholly in the mass storage peripheral device 12, wholly
in the host computer 11, or partially within each, as discussed
in greater detail below. The read/write channel performs various
functions on the amplified analog data read by the heads 15, such
as filtering, analog-to-digital conversion in the respective read
and write paths, automatic gain control, pulsé detection, encod-
ing/decoding for read/write fﬁnctions, and so forth. The output
from the read/write channel on line 26 is raw digital data, which
is conducted to the peripheral device controller 28.

In a read mode, the controller 28 receives the raw digital
data on line 26 and formats it in a formatter or sequencer
circuit 30. The formatted data is then error corrected in an
error correction and control circuit (ECC) 32, and then buffered
in a second buffer 34, under the control of a buffer manager 33.
The function of the ECC circuit 32 is to use an error correction
portion of the data read to ensure that the intended data is



and ather electronics may be included in a single integrated circuit 54,
with the servo signals to spin the notors of the peripheral devices being
| ocated in a second single integrated circuit 56. Associated with the
conput er system 50 are three mass exenpl ar storage peripherals 58, 60, an
62, as shown. Mass storage peripheral device 58, in the enbodi nent shown,
is a hard drive assenbly (HDA). An HDA-i 30 a portion of a typical hard disk
drive (HDD). As will be understood, with the controller, servo, and
other electronics placed on the notherboard 52, the only necessary
conponents of the drive are the data nedia, a notor to spin the nedia, a
sensor or head nechanismto read or wite data to the medi a,
a preanpBHOPEF Woreddi i ¥y & M gt Bofeadthe ofHNStiPBSharar Fheefid®e, t et nedi a,
and a casim trevieesseotder pates ECEhica rault NBIN MelaS ireRetket pethHDPeherseégrred
to herei A (1) be readi |y appreciate hat, _t cost of an HDA
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capaci t y.magiss 1dt.oAagergierg give malprefercedcémbidinend efbstenénveshbon, nmay
be a CD Qi L\ 0R0- deyi D ' , %§E® Ok age ri pheral
devi ce GZFQ\% E\gnttﬁ“ergextngllcl)%ﬁlérent g?%o&%?a%%{ %8 gﬁ??icéps\p‘):y r \?g,ﬁka&%i?gﬁggapaci ty
f1oppy dr$XARPLe/noRi &b ulrtegrated eirsuiiér oguFhamalheaboasd therepfenThe
peri pher lar_tomdmﬁgs ggso afsgbi%l% i%JciQdQQVi@_Ehﬁ' m&%im@&y{:a&ﬁa%at ed
personal 4ty . an : e nality ROV serve to ho
ohyst car 34 S5 ACPASRET or (FRP LR Ao PP . P b PRS S5APE: EpARe A1,
associ at eds iR@Ist.or age peri ph- eral device. More particularly, the

circuit board fig %t%hé Bosh ORI dINGU9gS; L %fr@gé@tiﬁg:os (L)J'b?%eand s

integrated circuit 54, the servo integrated circurt 56 e C )
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I't shoul djbg peL&ddfatin controlling or directing the transfer of data to
and from the memory 38.

Preferably, most of the electronics necessary for the
operation of a mass storage peripheral device is located on the
motherboard of a host computer, as shown in FIGURE 2. Thus, a
computer system 50 includes a circuit board 52, such as the
motherboard of a host computer. Also, preferably, the controller
and other electronics may be included in a single integrated
circuit 54, with the servo signals to spin the motors of the.
peripheral devices being located in a second single integrated
circuit 56. Associated with the computer system 50 are three mass
exemplar storage peripherals 58, 60, an 62, as shown. Mass
storage peripheral device 58, in the embodiment shown, is a hard
drive assembly (HDA). An HDA is a'portion of a typical hard disk
drive (HDD).

As will be understood, with the controller, servo, and other
electronics placed on the motherboard 52, the only necessary
components of the drive are the data media, a motor to spin the

media, a sensor or head mechanism to read or write data to the



al though the PCl mass storage |I/C 54 is shown as a separate chip, it may be
integrated into the chipset 74 provided with any particul ar conputer
system Wth specific reference nowto the PCl nass storage inte-
grated circuit, a single I/Cis provided in the enbodinent illustrated
that contains the necessary electronics to support the three nmass storage
peri pheral devices 58, 60, and 62 shown. The circuitry includes one or
more digital signal processors (DSPs)y, 1tead channel, buffer nanagers,
speed mat chi ng buffers, - 12 -
masked ROM servo logic, formatting, and error detection and correction
(EDAC) circuitry. The specific circuitry contained in the PClI mass storage
|/ C 54 i geﬂh@mainredmplarmeramd hhﬁlﬂﬁijlnﬂﬁe b;aumir@ladambmt egr&sesle circuit
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may be di %é% gemnth a portion of the servo circuits I'ocat ed on
not her board1 3*p6rtion located on the respective nass storage

peri pheral de\ﬁasélsperlpheﬂab dediicd saf aoheandse2 shay afisparavehar al devi ces
used LN FiBdialvay WeLBl Do il doANRT0RARR! 62 NOUE, WG RES | S Lhe

provi sion of a persona |ty respectively  "wit
mass st orRYE PR e RMsdevrEe &8 haldl pwsis2l dstandefimibdns o€ the
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|n|t|aI|ze t éi roperly, without the necessity of detailed drive
sof tware.® rSEeES zing data itens that may be included in the

per sonal i ty ROMId pareiondariypr age cpPediihoarddeyi 6esthé st fdundutdt t he

fol I ow ng; haPl&es TS pc1 mass storage integrated circuit 54, the servo
integrated circuit 56, the CPU 70 and its associated CPU chipset
72, and a RAM 73. An example of the chipset and CPU that may be
used is a Cyrix “MediaGx” product, in which the “North Bridge”
chipset is 1ntegrated with a host CPU, although other system
arrangements may be used, as well. A bus mastering bus, such as
the PCI bus 74 shown, interconnecté the chipset 72 to the PCI

~ mass storage integrated circuit 54. It should be noted that
although the PCI mass storage I/C 54 is shown as a separate chip,
it may be integrated into the chipset 74 provided with any
particular computer system.

With specific reference now to the PCI mass storage inte;
grated circuit, a single I/C is provided in the embodiment
illustrated that contains the necessary electronics to support
the three mass storage peripheral devices 58, 60, and 62 shown.
The circuitry includes one or more digital signal processors

{DSPs), reaq channel, buffer managers, speed matching buffers,



table is not intended to be all inclusive; other data itens may be

included, as well. In addition, the table is set forth as an exanple only,
and is not an absolute requirenent. Qther arrange- nents will be apparent
to those skilled in the art. - 13
- O f set Si ze Fi el d Nane - 12 - Description 0-1 2
Structure ID ID nunber for the current structure defini-

tion. The structure described here is defined
as structure | D nunber O. This aIIovvs t he

firmvare at str ture Ls bein
t ur ned fr%%q l?(ﬁ Ik’gs lﬁevf%’ém %“3? and 487 %Rt 2™ Vendor
/| Mass Scorzgetirwi b@ﬁ@ermlrﬁ:ucaryon’l‘he specific circuitoyn Srtagped i%t ring.

Left Justehbi QdIsﬂxéé.@gﬂtcﬂh% If/ttl E€dis known in the art and the manne::to the
right. 42-43 Tot al nunber chsma heads I n

t he Mass?Y Which an lntegm SaFCUlt corgtad,nd.gg BEGH Cgl its may b

Heads 44-fé4bricafed is WIbaitdfin the sHi¥Alintiecaref anvaiiset PhySI cal
Heads | ef Avai | abl active in the Mass Storage Device
after thdltescnbed in furthei—’fe38§alg Rerein, manuf act uri ng process. 46-49 4
Val i d Head Prefpagbipr amchrmml,nghahaermﬁs’&@ﬁ lceatisinseall of the

Fl ag servo cciet;hyesa@ge@éfcg agﬁ Jhk S molbeth%eﬁorterghgf the
e

nunber of vali.d heads rranu ac-
turing priocosdatagd mass B@Eﬁg@d%lthFéht%e"lces 58, 60, and 62. As

i f any heddbwie- ahlreeaseparins skteclv@gcdeaelts 74-176 may be 1ntegrated onto

Least Si i Ji t bi.L i or_ head .0

Leest S e iy, LY, Wlpore servo cincuse nay be vasa.

i ndi cat est® rﬁéloqlﬁiebheaateé thati It docBfisn of the servwud6r 56f on the Tot al
nunmber Ofmcﬁﬁ}ié%%atijdesghig @éf%\%&/ the servo circuits ’%&ﬁ/eﬁﬁ' Q%?lorsly\" te

cylinders t he Mass Storage sica
first cyIJr‘?ﬁPetrequ%t &P‘?maieanﬁ}‘?a(ﬁql’[vpvélrcults may be 1oca|tﬁ6eP§

(Ih. : >I ﬂés@dﬁﬂ&?ha@@ﬂ'@@braé@ pexiphetal devﬂ:é‘étsm,g e ]:andTIEQ starting
Ba¥2'z?eagfgﬂougr tﬁg'c%s an a%éﬁﬁﬁqﬁ?nal advantages wf¥ tg§t§ i&?” $L§S
starting Fezhiiexh ¢fr &heosktrgoockrarigs may be dlstrlbuted wiklhea portion

the Mass St oFROesdR A Rdte YLD &P N $8KSmotherboard 52 and a portion
located on the respective mass storage peripheral devices.

One feature of the mass storage peripheral devices used in
conjunction with the circuit arrangement shown in FIGURE 2 is the
provision of a “personality ROM” 64, 66, and 68, respectively
with each mass storage peripheral device 58, 60, and 62. As
mentioned, the personality ROMs contain information necessary for
the host computer to initialize to run properly, without the
necessity of detailed driver software. Characterizing data items
that may be included in the personality ROM.of the mass storage
peripheral devices is set forth in the following table. This
table is not intended to be all inclusive; other data items may
be included, as well. In addition, the table is set forth as an
example only, and is not an absolute requirement. Other arrange-
ments will be apparent to those skilled in the art.



or

hol es al | owed. 54-55

cylinders in the
BI CS Area

starting physical

ity Data Area.

2

Nunber of Total nunber of physi cal

Expansi on Expansi on Bl OS Data Area.
Cylinders 56-57 2 Starting Cyl- The
i nder of the

cylinder for the Uil -
Uiljdy_ Data

- 14 - Ar ea The starting location of a
contiguous area on t he Mass Storage Device
media with no breaks or holes allowed, 58-59
N r qf AtHYB-e+ aiy-s+eadb—eyHrders—a—th
N YT N e AR v ey
ders 60@Tr 2|2  $SEPISCHER &I -| IDTRHEDRE A% ithy YRFETECHITUETE RS akor | he
User i nder of t Herion.Daken syuggure described here is delsimed Dat a
Area This grea may be Hrfakediutfurbyrpameibeorl.atils allows the
\IIEMXE)ral.Ian]I EL gr&ogaz ra]_e/\];’ glal ow ng dat&n@u&@@% know what structure is beinlglxi'et—y bat a
Ar ea - : turned f“@éhﬁ"ﬁaﬁc??\fqg" %9‘5‘32" -
If one, two or b9 off PRNEELSR e g YPAoL b fass Storage Device Identification
tained Wi thin the UsdrtifhSariRgea, | YHstnaNAnsErJustified string. Space filled
of User [Data Arkea Cvlli nders does_ [t theneightie
the cylijf®efd of 2 t heddumbearaot User| gak nipkeg of physical heads in the Mass
Cylinderfs are dgefi ned ehgsisadp Couﬁ'mdoaiyeonhvtbe.
- Heads i .
44-45 2 Number of Total number of available Physical Heads left
Available active in the Mass Storage Device after the
Heads manufacturing process.
46-49 P4 Valid Head Flag for indicating what physical heads are
Flag active and available. This must be set to the
number of valid heads left after the manufac-
turing process and must be used to indicate
if any head de-allocation has being done.
Least Significant bit is for head 0, Most
Significant bit is for head 32. A value of 1
indicates that the head is available.
50-51 2 Number of Total number of Accessible Physical Read /
Accessible Write cylinders in the Mass Storage Device,
Physical Cyl~ | The first cylinder may start at any positive
inders (i.e. >= 0) cylinder number.
52-53 2 Starting Cyl- | The starting physical cylinder for the Expan-
inder of the sion BIOS Data Area.
Expansion ’
BIOCS Data The starting location of a contiguous area on
Area the Mass Storage Device media with no breaks
or holes allowed.
54-55 2 Number of Total number of physical cylinders in the
Expansion Expansion BIOS Data Area.
BIOS Area
Cylinders
56-57 2 Starting Cyl- | The starting physical cylinder for the Util-
inder of the ity Data Area.
Utility Data

2



cylinder prior to one of these areas and
start counting imedi ately after one of these
areas. Two or nore of the above areas nay be
grouped together into one |arge break of the

User Data Area. The firmvare shall

recogni ze the break and adj ust the | ogical
to physical translation - 14 - for reading and
writing user data appropri- ately. 62-63 2 Nunber of
Total nunber of physical cylinders in the User Data

User Data Area. Area Cyl i n- . ders 64-65 2
IS'I[’IS.I’G'I[‘I (r;fg [L,X—Ie- FI)DS ELEF Iék(%l[ ISIUAl}’JgébI L}%he s’(:a:t.i 1ocaci§1x 1 .0F &> o%te:wuous area on

- 15 - ' fects |APgdass SEEH9S %ﬁ"é%f ﬁifg‘f‘ B StechisRy £ i | ow
after the or holes|addewedser Data Area cylinder.

66- 67 P58-59  Ninber] ¥ofber of Tot|atetamunizgreroff physssadatyldyddradier shd n t he

Slipped De- S| i pped vbefiegtratdr darcsi1ty pata Area. fects Area

Cyl i nder s| 68- 69 2 |area ebAflind Cyl - The starting physical cylinder|for
t he Gown ders i nder of| t he Def ects Area Gr own
[kf ects prvrTy ,;_\“v e Thn Cle"Ll na locat i nLnf 2

conti guouk’area ph Starting Cyl- | The starting physical ifylides Sorofhsgisepevifce
media With no bré¢aks |[inder of the |Data Area. or holes, allowed.
70-71 E Nurmber} usér pata Tot pl nunber of physical cylinders in th

G own Def gc

OVVn EP@frth S Area | this area may be broﬁgxeap Q{(l bd¥ contain

ders within it one of the following data areas:
Expansion BIOS Data Area
Utility Data Area
Grown Defects Area

If one, two or all of these areas are con-
tained within the User Data Area, the Number
of User Data Area Cylinders does not include
the cylinders of these area. User Data Area
Cylinders are defined to stop counting on the
cylinder prior to one of these areas and
start counting immediately after one of these
areas, Two or more of the above areas may be
grouped together into one large break of the
User Data Area.

The firmware shall recognize the break and
adjust the logical to physical translation
for reading and writing user data appropri-

ately.
62-63 2 Number of Total number of physical cylinders in the
User Data User Data Area.
Area Cylin-
ders

64-65 2 Starting Cyl- | The starting physical cylinder for the Slip-

inder of the ped Defects Area.
Slipped De-




72-73
Logi cal
i nders

2
Qyl -

Nunmber

of

The Nunber of Logi cal
Storage Device to be presented to the operat-
ing system This nunber

is Mass Storage De-

vi ce Manufacture supplied. The firmvare shall

use this value to present the | ogical

del

to the operating system when LBA val ues~are

Cylinders on the Mass

not used 74-75 2 Nunber of The Nunber of Logical Heads on the
Mass Stor - Logi cal Heads age Device to be presented to the
operating system This nunber is Mass
SF orage vice fects Area This area must pﬂyﬂuﬂl IfUifowSHfU&T.:i &%’ ;F'T
firmware shal | plse last User Data Area cy&]ﬂlérval ue to presen
t he | ogi ged—rroept—to ‘?Y.e'cmra-t-l-ng_s%s.t_em
when LBA $f5Fflies| ar e r{d{umber of Total number of physical cylindegs 4@ tie >
Nunber oJf he Nyrfiéppedf Dd-0Qi cellipHet DofertPdredr ack on
Logi cal [Sec- he M{sgect$ ak@ge Cpvice to be presented to
tors Per he o egyiﬂdggssyft em :I'hi s number is Mass
]:I':‘ ?rcnlfvar e Gsﬁn-gfl Isst'ijgtéiinEZCy{i%m 3‘#}&; Léu'rctf.%'ﬁﬁffsrigﬁ c;'rficnder for the Grown
| ogi cal frodel t PAEE s y pRaferhdnea LBA val ues a}e
not usedj 78-81 Growd/Pefensm User Maxi mum User Area Logical Bl ock
Addr ess. | This Area Ar eprileOgtfitling 18EHEREE oEEPIBREIFuSUS BEed BHt
valid | opical ' the Mass Storage Device media'wijtﬁ no breaks
Bl ock AdHress bl ock jaddress on tpe: qxr Ve lowed
NOTE: Th-s—atHrff—-5—fi-he—Rmaiin- F2 2o
bl ock adhf%dd \Mﬁ' hTefail pumber of physical cylinders in the
Logi cal plock a Gtbwanlefects Area
count up Ther 61 were re-
ported afp 999, f{ pf avai |l abl e user
r -
SBﬁﬂgrsBy?%_gg\L/)m'Ui haPRsTE P ogteat (WALKISER & Eeatf**Dev] ce.
Byt es Logical cyl- Storage Device to be presented to the operat-
inders ing system. This number is Mass Storage De-
vice Manufacture supplied. The firmware shall
use this wvalue to present the logical model
to the cperating system when LEA values are
not used
74-75 2 Number of The Number of Logical Heads on the Mass Stor-
Logical Heads | age Device to be presented to the operating
system. This number is Mass Storage Device
Manufacture supplied. The firmware shall use °
- this wvalue to present the logical model to
the operating system when LBA values are not
used
76~-77 2 Number of The Number of lLogical Sectors Per Track on
Logical Sec- the Mass Storage Device to be presented to
tors Per the operating system. This number is Mass
Track Storage Device Manufacture supplied. The
firmware shall use this wvalue to present the
logical model to the operating system when
LBA values are not used
78-81 4 Maximum User Maximum User Area Logical Block Address. This
Area Logical number represents the last valid logical




84-91 FW Revi si on The firmware Revi sion Nunber. _
Number 92-93 2 Form Factor & The |lower Byte of this code is the
Form Fac- Manuf act ure tor code which describes the form
factor of Devi ce Type the current Mass Storage Devi ce.
This wll be Code used to uniquely identify
process rel ated - 16 - files and data to the
current Mass Storage Devi ce. Filenanmes shall
be created using this fields data along with
the Capacity nunber and HDA | D Code. The

i f aetoF -codes—are—defined:
TX! | O\_M QJS'I' Ull-lyup SRR [ilgﬁk ﬂ!flv.-és block address on the drive. 1B
- 1.8" Type Il Disk Orive 'C - ]1.8"
Type | O sk Driye NOTE: This number is the maxinfm logidald” * .
}-(2) SmPP hhgr[])i les (DI’ Drl vie block address which is used on the dEive 2' 52' E 8

mm hi g S ive

mm hi gh Di sk Dr{ve Logical block addresses start, fépm ) ax‘xgi o' * |1v
hi gh Di sk Drive count up. Therefore if thisipumber wepe re-(: 4
high Disk Drive ported as 999, the actual njuhber-of3afailfbild
hei ght D sk Driye . user sectors is 1000. tJ - 3.5" 17
h!gh Di skedXggve| 2 Number Inter- | Number of Internal Data Bufﬁ;z Egpég *ﬁh!ﬁ 5 7hi gh
Di sk Driye nal Buffer the Mass Storage DevL el ght
Di sk Drije ge DevaNe- 5. 25" hal f hei dht
Di sk Dri Bytes Al other Form Factdr
codes ar b8%4@3erl® FW Revision The firmware RevisygdN@mrerf ut ure use.
- 17 - Number The upper Byte of this codefis
t he Manu %‘9. 3 2 Form Factor & | The lower Byt:etcﬁr ghilgex&ﬁeisl ¥§[:)§ E"o‘t %E‘at@"“ gh is
K/Zgg tS'?O Jgég_ De Manufacture tor code which éjescx\\./ﬁbe% % {ﬁn I e petwegn
capaci ty| and fofm fact¥ivice Type | the current Mass Storage De"lceTh'?hslsc‘Gdé bes |Mass
St orage pPevi ce Manuf actadeer used to uniquely identify process related

files and data to the current Mass Storage
Device. Filenames shall be created using this
fields data along with the Capacity number
and HDA ID Code. The following form factor
codes are defined:

‘A’ - 1.8" Type III Disk Drive

‘B’ - 1.8% Type II Disk Drive

] - 1.8% Type I Disk Drive

p’ - 2.5” * 12.5mm high Disk Drive
SE’ - 2.5 * 10rmm high Disk Drive
SEY - 2.5 * 8 mm high Disk Drive
‘G’ - 3.0” * 1” high Disk Drive
‘H’ - 3.0” * 0.5 high Disk Drive
h) 34 =~ 3.5” full height Disk Drive
v g’ = 3.5" 1” high Disk Drive

K’ - 3.5% 0.5” high Disk Drive
‘L’ - 5.25" full height Disk Drive
™’ - 5.25” half height Disk Drive

All other Form Factor codes are reser-
ved for future use.




defined and is only used for manufacturing

process reporting purposes. 94 1 Def ect Method The Defects

Met hod Code identifies to the Code firmvare what
type of low level format is bei ng used by
the Mass Storage Device firm ware. 95

1 Defect Struc- The Defects Structure Code identifies to the

ture Code firmvare what data strticture is being used to

store defects in. See Section 4.1.3 for de-
tails of the defined Defect Structures and
what Defect Structure Code has been assi gned

to each dtructurle. 96]97 2 TIE @fpde BB EIf thik EodeCHl thd MRREh X S VO
Data Areg Storage &uéeb.mcpa: Codd aﬁiehd&nhséa €5 uhfot Ng
firmvar e {how nmudh Hosf N dﬁrf taget R0 ¥tISI’% li r ¢d
for storijng the |Mass $tor- uely eragirye verveen M RV PEe’ s |Read
Channel & Servo |Data. |The vice with the aame capacity “‘df ?%\éﬁ‘ém&n | ] use
this nunmjer to gl | ocafe This code is Mass Storage DeyjmepMapufamguessiign

t he addrgss of tthat nmgnory defined and is only used for mantufackiiinlyBss

St or age Vi ce. process reporting pu,‘ggggs nunber is the nynber
of BYTES [ogy mengr,y Defect Method | The Defects Method Cade T'fgen &ﬂ;?%Téh the
Mass Storjage Devi ce

|ts ead
Channel Servo |Dat a. |§8%%9 2 | BLoRES MR E RSN DL 1°‘ﬂ’r§"1%a§?
Manuf act Uring Def ects|Data Area |Peing used by the Magy §Fqmge De"icesf"di"age Si ze
identifigs _to the firmware how ware, Defects Data much Host

merory i sf $equi rjed f or| pateti ngué-hﬁ The Defects Structure b8 1MmMRiAGR to MR&S
St or age vice' s| Manuflagtdichdld Defl@ghSire what data structurd £ being used to [rat a.

The fir re wif use t.hl S number s(gore d?fects in. See Section 4.1.3 for de~
al | ocat e jrenory land agsi gn the address

t hat ne y tot he Mads Stor age Dq\ha{:)es of the defined Defect Structures and
This nunber is the nurfber of BYTE$ bt PefastStructure Code has been assigned
that is required] by the Mass Stordge €euisteucture.

to store QQ;-S‘MinPJi act Urend chigin@Cl § Th@lfdad Channel & Servo Data Area Storage

- 18 - & Servo Data Size identifies to the firmware how much Host
Area Storage memory is required for storing the Mass Stor-
Size age Device’s Read Channel & Servo Data. The
firmware will use this number to allocate
memory and assign the address of that memory
to the Mass Storage Device.

This number is the number of BYTES of memory
that is required by the Mass Storage Device
to store its Read Channel & Servo Data. -
98-99 2 Maximum Manu- | The Maximum Manufacturing Defects Data Area
facturing Storage Size identifies to the firmware how
Defects Data much Host memory is required for storing the
Area Storage Mass Storage Device’s Manufacturing Defects
Size Data. The firmware will use this number to
allocate memory and assign the address of
that memory to the Mass Storage Device.

This number is the number of BYTES of memory
that is required by the Mass Storage Device
to store its Manufacturing Defects Data.




100-101 2

Def ects Data
Area Storage

Si ze
will

St or age Devi ce.
of BYTES of nenory
Mass St orage Device

Maxi mum Grown The Maxi nrum G own Defects Data Area Storage
Size identifies to the firmvare how nmuch Host
menory is required for storing the Mass Stor-
age Device's G own Defect Data. The firmare

F-Val

—

use this nunber to allocate nenory and
assign the address of that nmenory tot

H8 Mass
Thi s nunber
t hat
to store its G own

ni-'\

Def ect s

I\La\JL:

i s the nunber
Is required by the

or
he

ard

n
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126- 127 Zi&tmﬁF?ﬂ)er "f"‘i"““ SZPHR Ih?b’é‘}""a‘f“ &é%’& ?"fW‘?’t 8"‘1‘0%’3’ EteRd f
Zones t he PeSeFsaRit-aDel Fize. tdengifies to fhet fHrmasgchashgughs Hest T
Zone Spec|fic Data Arr|dres@tboages orylistequiréd8for stidaing the Mass Stor-
structurefentry {or eadizgone. ThiBagut bmwraeszozéﬁaefec: Bya€SThe firmware
provi des suppor t for Up to 32 zone wilga‘g erg 1locat:e memory and
zone contfins 4 bytes jof data. 4 bltes (:d p g o th
data * 32|zones ¥ 128 fbytes maxinu i)’f“"k She ‘f’?cf’ﬁf° that memory to the Mass
data. zohes * # of| Actual Byf3terage Bewdfe. per Zone) - zones
* 1 of _ éyt es | per Zone) 2 First
?/I in- fhe flzr $t ph ?‘T;Dcal gyl i nd%xﬁfn&nb&. EQ&Qe numba:;aof BYTES of msqofd
one er o €1 QLR - EP e Yasd FEbOIR B&AicLT 2
. hat~i i
I n zone Sectors Pef € i QP el'raéi ¢ A f)%ock
di agr am of -0 QH?—-a—saupuL.eL its fee? BaF3nnl e of an
i nterface F9R-A23 rxﬁﬁn ol fpsesved; o1 ggbReferyashEgrafutugedate 58 and a not her bd
52 of a hp36-dghpat er,| Yumber odr danfthe wisblar RfpReaflof Wetkecrdyedi dafitted ot hq
invention} is shpwn int fonedRE 3. [[EneSMadshSror@fe/ Bedilch. 56 provi des si gna!
paéhs to co28 -t ey g 3l Fzoné spPei fuc zdneYSpeci'fi c bt Arta{ BolllainkCorde® SPT
and contr )LP ttlge 128 Data structure entry for each zone. This structure
255 bytes provides support for up to 32 zones. Each
of zone contains 4 bytes of data. 4 bytes of
(128 + data data * 32 zones = 128 bytes maximum of zone
(§ of data
Zones * *
¥ of Actual
Bytes -l! of
per
Zone) - Zones
L * f of
Bytes
per
Zone)
2 First Cylin- The first physical cylinder of the zone
der of Zone
2 Number of The total number of sectors per track in zone
Sectors Per
Track

A block diagram of a portion of a computer system, showing
an example of an interface 74 between a mass st&fage peripheral
device 58 and a motherboard 52 of a host computer, in accordance
with a preferred embodiment of the invention, is shown in FIGURE
3. Thus, the servo I/C 56 provides signal paths to coil terminals
A, B, C, and CT of the motor windings 76 to spin and control the



- 19 - notor (not shown) of. the mass storage peripheral device 58. It
~shoul d be noted that the read channel circuitry 80, 80", and 80" is shown
in dotted lines to illustrate the possible locations of the circuitry,
dependi ng upon the particular needs of the system and of the mass storage
peri pheral device. Thus, the read channel circuitry 80 may be entirely

| ocated in the nass storage periph- eral device 58, or, alternatively, it
may be |located at the |ocation 80" entirely within the PCI nass storage |I/C
54. It also may be apportioned with_oRg portion within the mass storage
peri pheral device 58 and another portion within the nmass storage peri pheral
devi ce 58. The read channel circuitry also nay be located in a separate
chip or integrated circuit at |ocation 80" on the notherboard 52.

Al t hough thri ti.on described and il.lustr d with a certain

ve as been t
degr ee oFopart?gﬁFaf??XﬁxiqfiqgeuﬁﬁéFsPBSHFQ?wﬁeﬁﬁ? eﬁFZs AY 297 sef ostir e has
been nmadéhonllyd by nayedfthetamblee readdchhnte hunsranisryhfAge8ol n ahe so-

conbi nat isan s#Bnakih AIGEERNN 1He PR 11988:PECE A IRA1B1RY1HBOSFosKIL4 €d i
the art without departing fromthe spirit and scope of the |nven?|on, as
hereinaft%ge Sixcndgry, depending upon the particular needs of thejgystem
CLAIM5S  and bf AheOfilss estSEgL PerdPRRrasi Bgvice. ThushOtheC@@RUt Ehannel 2@
mass St(”éﬁy%d¥§Ppr%r%Lngg'éﬁ%{gefJ“iJE%@gdhfg'{E%E%ass storage periph-
eral device 58, or, alternatively, it may be located at the
location 80' entirely within the PCI mass storage I/C 54. It also
may be apportioned with one portion within the mass storage
periphgral device 58 and another portion within the mass storage
peripheral device 58. The read channel circuitry also may be
located in a separate chip or integrated circuit at location 80"
on the motherboard 52. |
Although the invention has been described and illustrated
with a certain degree of particularity, it is understood that the
present disclosure has been made only by way of example, and that
numerous changes in the combination and arrangement of parts can
be resorted to by those skilled in the art without departing from
the spirit and scope of the invention, as hereinafter claimed.



conput er

said nediumto produce an anplified data signal
bet ween sai d mass storage peri pheral

wher ei n

device is located in said host conputer

readabl e nedium a sensor for detecting information on said
nedium and a data anplifier for anplifying said information detected on

at least a controlle

detected on said nedi um

I n said gQOQBIMSonput er.
said bus masteri
claim?2 mhere?n gg#%#%hs nag

conput er systénﬁ@?tcﬁQﬂnﬁtErwhereln t he mass storage

and an interface
devi ce and said host conputer;

r circuit fo%gsald mass storage peripheral

receiving said information

2. The conputer systemof claim1 wherein

said controller circuit delivers said informati on onto a bus mastering bus
3. The computer systemof claim2 wherein

Pglm USsmprisin 4. The conputer system of

rlhg US89 1394 bus.

5. The

peri pheral device is a

di sk drive asseﬁbby storage pefip Qeafoaw%r o?fy%henk%ecﬁ&bm& yherein t7he

drive assenb

mass stora e”%%b%a device 1s a hard
The conplﬁo §§t’é &Heﬁﬁlfm\nhéré?ﬁﬁs‘f%ef%\é’@%F&F&gemﬁep%ﬁé‘?’al°1HeV| ce
IS a CD-B@NHdESHldmLwaxﬁ&s@ﬁthamplifler for ampllfylng said information -

- T
per| pherzﬁ et g\%legeglgsgﬁ%ﬁ

ten1of claim1l

e NnMasSsS ftorage

8rP58 ‘é%%equlas’np 1 J.ed dapa signa
and an 1nterface between said mass storage perlpheral device
and said host computer;

wherein at least a controller circuit for said mass storage
peripheral device is located in said host computer for receiving
said information detected on said medium.

2. The computer system of claim 1 wherein said controller

circuit delivers said information onto a bus mastering bus in

said host computer.

3. The computer
bus is a PCI bus.

4. The computer
bus is a 1394 bus.

5. The computer
peripheral device is

6. The computer
peripheral device is

7. The computer
peripheral device is

system of claim 2 wherein said

bus

system of claim 2 wherein said bus

system of claim 1 wherein the
a disk drive assembly.

system of claim 1 wherein the
a hard disk drive assembly.

system of claim 1 wherein the
a CD-ROM disk drive assembly.

mass

mass

mass

L

mastering

mastering

storage

storage

storage



9. The conputer systemof claim1 wherein the nmass storage periphera

.device is a floppy disk drive assenbly. 10. The conputer system of
claiml1l wherein the mass storage peripheral device is a high capacity
fl oppy disk drive assenbly. 11. The conputer systemof claiml

wherein the mass storage peripheral device is a mniature storage device.
12. The conmputer systemof claim 1l wherein said nass storage periphera
device further conprises a notor for-rdtating said nmedi um 13. The
conput er systemof claim 12 wherein said servo circuitry-is located in
sai d host conputer and connected to said interface for operating said

not or . 14. The conputer systemof claim 12 wherein said servo

circuitry is hocme%m@_u%@kdsggﬁémsapra%mr LWRBeeah dgvifesandolne
connected to ogerate sai d not Or. ] 15. The conputer system of” cl aim
12 wher ePAFEBPET_ERY IS feupt PYPi difo Shis® gaserBlYy in said host conmputer

and par- tially in said nmass storage peripheral device, and is connected

to said interfac o) rati_ng,.sai or -1 T, o] er system
of claiml wh%r'e?rrllg s%?%qﬁ‘e%s s%(tg'g %g‘gf nlcgfeaﬁm h%erwgleraél\}i grelef%fgf%e%@cg%a Tises a
posi ti onPRFLIFBERAKI deVian ispesifloppy ndfl s drisenassembi - wher ei n sai d
conputer system further - 22 -

conprises a c&rcuka | ocated in said hgst_ conputer and connected
0. e computer system of claim 1 wherein the mass storage

peripheral device is a high capacity floppy disk drive assembly.

11. The computer system of claim 1 wherein the mass storage
peripheral device is a miniature storage device.

12. The computer system of claim 1 wherein said mass storage

peripheral device further comprises a motor for rotating said
medium.

13. The computer system of claim 12 wherein said servo
circuitry is located in said host computer and connected to said
interface for operating said motor.

14. The computer system of claim 12 wherein said servo
circuitry is located in said mass storage peripheral device and
is connected to operate said motor.

15. The computer system of claim 12 wherein said servo
circuitry is located partially in said host computer and par-
tially in said mass storage peripheral device, and is connected
to said interface for operating said motor.

16. The computer system of claim 1 wherein said mass storage

pPeripheral device further comprises a positioning mechanism for
positioning said sensor, and wherein said computer system further

Iy



to said interface for operating said positioning nmechani sm 17. The
.conputer systemof claiml1l further conprising read channel circuitry

connected to receive said anplified data signal. 18. The conputer
system of claim 17 wherein said read channel circuitry is contained in said
host conputer. 19. The conputer systemof claim 17 wherein said read

channel circuitry is contained in saidzamss storage peripheral device.
20. The conputer system of claim 17 wherein said read channel circuitry is
partially contained in said host conputer and partially contained in said
mass storage peripheral device. 21. A conputer system conprising:
a host conputer; a plurality of associ ated mass storage peri pheral
devi ces campitisess ahelrgwet hendateda ioospdtehoseahiniut eredingmcoansehsdr f or
detecti ng, iJHief TRtbPBaOH £ blditiMg 339dapdad B UG fleRhahQsm.ampl i fying
said informati on detected on said nediumto produce an anplified data
si gnal ; an interface between said nmass storage peripheral devices
and sai d hostiT.ommhet eémputer s@dithmitof edatimobefeotii¢n|depmising rekdr sai d
nmass st ogage . Pel; devices in said t el gy i ving said
i nfor matclg_on et ec"trgggég sﬁ?‘&“ﬁ%ﬁ?cg%o(? rseaﬁegggeeigggg%%lélse;d idr%\"c&sai d
conput erSignal. - 23 - 22. The
conmput er system of claim?21 wherein said at | east one controller circuit
conpri ses arq&r%ﬂty of controller . . .

. e computer system of claim 17 wherein said read

channel circuitry is contained in said host computer.

v

19. The computer system of claim 17 wherein said read

channel circuitry is contained in said mass storage peripheral
device.

20. The computer system of claim 17 wherein said read
channel circuitry is partially contained in said host computer

and partially contained in said mass storage peripheral device.

21. A computer system, comprising:

a host computer;

a plurality of associated mass storage peripheral devices
each of the type having a computer readable medium, a sensor for
detecting information on said medium, and a data amplifier for
'5hplifying'said information detected on said medium to produce an
amplified data signal;

an interface between said mass storage peripheral devices
and said host computer; '

and at least one controller circuit for said mass storage
peripheral devices in said host computer for receiving said

information detected on said media of said devices for use in
said computer.

L



circuits for respective associated ones of said plurality of mass storage

peri pheral devices. 23. The conputer systemof claim2l1 wherein said
at |l east one controller circuit delivers said informati on onto a bus

mastering bus in said host computer. 24. The computer system of
cl aim 23 wherein said bus master- ing bus is a PCl bus. 25. The

conput er system of claim 23 wherein sai,d bus nmaster- ing bus is a 1394 bus.
26. The conputer system of claim21 wherein at | east one of the nass
storage peripheral devices is a disk drive assenbly. 27. The
conputer systemof claim?21 wherein at |east one of the nmass storage

peri pheral deyjces is a hard disk driye asse ly. . . 8, The
conputer.systé%fo TIFRULWREFERR ?ié&ﬂIE}ngg8¥elPh3aﬁ%s§€s}5?%be
peri pher @hedgontesller riGROVcdmpkidesva plaseditlyyof control®er The
conput er §y3LeRsOkof! Al eng L83GHe LT Qhaidl BEuPRISLH! QFAFE
peri pher al devicesois eﬁ%%%%%?%éfgapFSEtasseﬁ%ly. &+ B u30. T%e conpi?er
syst em ofSTOFAP/H PEripReERh daviicesst one of the mass storage peripheral

devices is a floppy disk drive assenbly.
- 24 - 23. The computer system of claim 21 wherein-said at least
one controller circuit delivers said information onto a bus

mastering bus in said host computer.

24. The computer system of claim 23 wherein said bus master-
ing bus is a PCI bus.

25. The computer system of claim 23 wherein said bus master-
ing bus is a 1394 bus.

26. The computer system of claim 21 wherein at least one of
the mass storage peripheral devices is a disk drive assembly.

27. The computer system of claim 21 wherein at least one of

the mass storage peripheral devices is a hard disk drive assem-
bly.

28. The computer system of claim 21 wherein at least one of

the mass storage peripheral "devices is a CD-ROM disk drive
assembly.

29. The computer system of claim 21 wherein at least one of
the mass storage peripheral devices is a DVD disk drive assembly.

30. The computer system of claim 21 wherein at least one of

the mass storage peripheral devices is a floppy disk drive
assembly.

L



31. .The conputer systemof claim?21 wherein at |east one of the nass
storage peripheral devices is a high capacity floppy disk drive assenbly.
32. The conputer systemof claim 21 wherein at | east one of the mass
storage peripheral devices is a mniature storage devi ce. 33. The
conputer systemof claim?21 wherein at |east one of said nmass storage

peri pheral devices further conprises a notor for rotating said nmedium and
wherein said host conputer com prises servo circuitry connected to said
interface for operating said notor. - 24 - 34. The conputer system of claim
21 wherein at |east one of said mass storage peripheral devices further

conpri ses a MaHOr ther oAl Ad NS BRILIMEAY SRR, SEULEY: CaDeGted to

operate i d not uter systemo aim?2l1 rern at
| east on ma%tdShAERIL tRAGIPhoFaLl i Hﬁk‘%ﬁ?s deviac &1gBnFrPRELt Y FBRRRY f or
rotat- i rlskaidtiredassemsty wherein sai d conputer system conprises servo
circuitry located partially in said host conputer and partially in said
mass st orage peripheral device for operating said notor. 36. The
conput er syst é@.ofThel aomptiemhnrstiem of tkaibt Zinehefredai dtnhessstomages

peri pher gy gl %tEHE%Qe%n %ﬁﬁeﬁe@&g? {s 4 Qi %tﬁ?%hé{?b:?%%urt her

posi tioni ng sal senso ereéin sard host conputer syste
conpri sed&¥iS8cuit connected to said interface for operating said
posi tioni ng mechani sm - 25 -

37. The conputLy s.l‘¥x%t% thgrl: aslyrgtzejxh ! Li’r c almcffpwhesfer}. E%aQeast one of
said mass storage peripheral devices further comprises a motor
for rotating said medium, and wherein said host computer com-

prises servo circuitry connected to said interface for operating
said motor.

34.The computer system of claim 21 wherein at least one of
said mass storage peripheral devices further comprises a motor

for rotating said medium and servo circuitry connected to operate
said motor.

35. The computer system of claim 21 wherein at least one of
'said mass storage peripheral device comprises a motor for rotat-
ing said medium and wherein said computer system comprises servo
circuitry located partially in said host computer and partially
in said mass storage peripheral device for operating said motor.

36. The computer system of clhim 21 wherein at least one of
said mass storage peripheral devices further comprises a posi-
tioning mechanism for positioning said sensor, and wherein said
host computer system further comprises a circuit connected to
said interface for operating said positioning mechanism.



channel circuitry connected to receive said anplified data signal
.38. The conputer systemof claim37 wherein said read channel circuitry is

contained in said host conputer. 39. The conputer system of claim 37
wherein said read channel circuitry is contained in said nass storage

peri pheral devices. 40. The conputer system of claim 37 wherein said
read channel circuitry is partially contained in said host conputer and
partially contained in said mass storage peripheral devices. 41. A
conput er system conprising: a nass storage peripheral device of the
type having a rotatable conputer rea |"e data medium a notor for rotating
said nedium a sensor for detecting information on said nedium and a data
anplifier for anplifying said information detected on said nmedi um a

circuit boar87coTtél donihteir gYktbd H8rc Lol ral lfuignehe cBREERELRY PLad
conputer; . ne §¥co troller circuit on said circuit board for fecelving
data si GRAPEe} GhY U TF HACRNERSERT FBr TRef TR S316 ampdifipputata an

i nterf aséghalween sai d mass storage peripheral device and said controller
circuit; and a servo circuit for driving said notor. 42. The
conput er system of claim41l wherein said controller «circuit interfaces to
a bus masterPg B ForRMfiar Isysttepopfuctaim 37 wherein said read

- 26 - channe43cifbei el Ronthibed 2h £LAk Mkt WhpiRita sai d bus master-
ing bus is a PCl bus. '
39. The computer system of claim 37 wherein said read

channel circuitry is contained in said mass storage peripheral
devices.

40. The computer system of claim 37 wherein said read
channel circuitry is partially contained in said host computer

and partially contained in said mass storage peripheral devices.

41. A computer system, comprising:

a mass storage peripheral device of the type having a
rotatable computer readable data medium, a motor for rotating
said medium, a sensor for detecting information on said medium,
and a data amplifier for amplifying said information detected on
said medium;

a circuit board containing circuitry for controlling the
“operation of a computer;

a controller circuit on said circuit board for receiving
data signals from said data amplifier for use in said computer;

an interface between said mass storage peripheral device and
said controller circuit; and

a servo circuit for driving said motor.

42. The computer system of claim 41 wherein said controller
circuit interfaces to a bus mastering bus in said host computer.

T



44. The conputer system of claim42 wherein said bus master- ing bus is a

.1394 bus. 45. The conputer system of cl-aim 41 wherein the mass
storage peripheral device is a disk drive assenbly. 46. The conputer
system of claim41l wherein the mass storage peripheral device is a hard

di sk drive assenbly. 47. The conputer system of claim4l wherein the
mass storage peripheral device is a CD-ROM di sk drive assenbly. 48.
The conputer system of claim4l wherel net he mass storage peri pheral device
is a DVD disk drive assenbly. 49. The conputer system of claim4l

wherein the nmass storage peripheral device is a floppy disk drive assenbly.
50. The conmpuj-er St claim4l erein . St Qr. periphera
device is a h‘%gh.%pé:g%g?fo%%e&} s\elh ;ng%/% %gg"é%se;l.n S%l%p%USST.aS‘?'ﬁE-
conput er 1Bgseesn of acIPEEInPUs- wherein the mass storage peripheral device is

a mniature storage device. 52. The conputer system of claim4l
wherein said ss_. storage peripheral_ device further, conprises a

posi ti oni ng ngghégherﬁqgﬁl 8F p¥teR &f ﬁgaéﬁiagsgﬂgfﬁ%n QJ%ﬂﬁaFﬁs§§Fa
circuit hngriuschbemaildsq dusi.rcuit connected to said interface for
operating said positioning nmechanism

45. The computer system of claim 41 wherein the mass storage
peripheral device is a disk drive assembly.

46. The computer system of claim 41 wherein the mass storage
peripheral device is a hard disk drive assembly.

47. The computer system of claim 41 wherein the mass storage
peripheral device is a CD-ROM disk drive assembly.

48. The computer system of claim 41 wherein the mass storage
peripheral device is a DVD disk drive assembly.

49. The computer system of claim 41 wherein the mass storage
peripheral device is a floppy disk drive assembly.

50. The computer system of claim 41 wherein the mass storage
peripheral device is a high capacity floppy disk drive assembly.

51. The computer system of claim 41 wherein the mass storage
peripheral device is a miniature storage device.

52. The computer system of claim 41 wherein said mass
storage peripheral device further comprises a positioning mecha-
nism for positioning said sensor, and wherein said circuit board

comprises a circuit connected to said interface for operating
said positioning mechanism.
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- 27 - 53. The conputer systemof claim4l further conprising read
channel circuitry connected to receive said anplified data signal

54. The conputer system of claim53 wherein said read channel circuitry is
contai ned on said circuit board. 55. The conputer system of claim53
wherein said read channel circuitry is contained in said nass storage

peri pheral device. 56. The conputer system of claim53 wherein said
read channel circuitry is partially contained on said circuit board and
partially contained in said nmass storage peripheral device. 57. The
conput er system of claim41l wherein said conputer systemif for use with an
associ ated plurality of mass storage pe&% pheral devices each of the type
havi ng a rotatable conputer readable data nediumand a notor for rotating
sai d nmedi um $3rtThe compytiesi sys&epl afatlaim ol Sanrhesi comprd siagcetdr

driving éhéﬁﬁ@fcéifﬁhf¥¥§ QEn%%h@e@DEQr§ecelve said&mphieiCRMAtar system of
claim57 wherein said plurality of servo circuits is contained in a single

i nt egr at 8498%+cuit chip on said circuit board.

54. The computer system of claim 53 wherein said read
channel circuitry is contained on said circuit board.

55. The computer system of claim 53 wherein said read

channel circuitry is contained in said mass storage peripheral
device.

56. The computer system of claim 53 wherein said read
channel circuitry is partially contained on said circuit board
and partially contained in said mass storage peripheral device.

57. The computer system of claim 41 wherein said computer
system if for use with an associated plurality of mass storage
peripheral devices each of the type having a rotatable computer
readable data medium and a motor for rotating said medium,
further comprising a plurality of servo circuits, each for
driving a respective one of said motors.

58'-Thé compﬁter sys%ém of claim 57 wherein said plurality
of servo circuits is contained in a single lntegrated circuit
chip on said circuit board.
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