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3 23 August 2002 In nost cases, software drivers also may be required. Such
software drivers may be provided by generic drivers, often supplied with

t he conputer operating systemsoftware, and in other cases, the drivers nay
be separately provided by the manufacturer of the particubfpugpssti2ober al
device, particularly when the particular peripheral device has special or
unusual characteristics. Therefore, it can be seen that there are
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It is yet another object of the intention to provide a mass storage
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23 August 2002 FIGURE 3 is a block diagramof a portion of a conputer
system showi ng an exanple of an interface between a mass storage

peri pheral device and a host conputer, in accordance with a preferred
enbodi nent of the invention. In the various figures of thesg;duidddoz! i ke
reference nunerals are used to denote i ke or simlar parts. TAlI LED
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fromthe read/wite channel on line 26 is raw digital data, which is
conducted to the peripheral device controller 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 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 properly
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12 23 August 2002 nentioned, the personality ROV contain information

necessary for the host conputer to initialize to run properly, wthout the
necessity of detailed driver software. Characterizing data itens that may
be included in the personality ROM of (the nass storage pekhsRplgidti208gVi ces
is set forth in the follow ng table. 16his table is not intended to be all
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16 23 August 2002 "F - 2.5" ' 8 mmhigh Disk Drive G - 3.0" 1" high D sk
DriveeH - 3.0" ~ 0.5" high Disk Drive'l' - 3.5" full height Disk Drive J'
- 3.5" 1" high Disk Drive K - 3.5" 0.5" high Disk Drive L' - 5.25" full
hei ght Disk Drive'M - 5.25" half height Disk DriveAll otbghugiytFobRCt Or
codes are reser-ved for future use. The upper byte of this code is the
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of The Jlale 1AYTRe L AL £ 3G5t BESgPRhs | Akl & AW B Ut tPUolpAthr 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-




A bl ock diagramof a portion of a conmputer system show ng an exanple of an
interface 74 between a mass storage peripheral device 58 and a not herboard
52 of a host conputer, in accordance with a preferred enbodi nent of the
invention, is shown in FIGURE 3. Thusg the servo I/ C 56 pp@rug@st 2008nal
paths to coil termnals A H C and ?:T of the mptor wi ndings-76 to spin
and cOHERER. t Khe ngeant L kintand eupense ﬂfeﬂﬁ‘ﬁ§§r§9613a§érﬁéﬂ'-§)h§¥%¢1'deV| ce 58.
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The nma torage eri her al del e _of i i S dat a
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expanss epriBi S tzimzeﬁncaa The sensor 15 is positione by a positioning
mechanism 22 to selectable locations on the data media 14, in a

known manner.

The output of the preamplifier is connected 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, pulse detection, encod-



6. The mass storage peripheral device of claim2 wherein said physical data
definitions conprise an identification of a starting cylinder of a utility
data area. 20 23 August 2002 7. The nass storage peripheral device of
claim2 wherein said physical data defginitions conprise aBsisdgidtidobgati on
of a starting cyIinder of a user data area. 8. The mass storage peripheral

devi cey ol Rl AT WIS/ Pl a9Rid cRYRACR o A BT NiebiRRS RREPLLEER

esi gnati’on o Uusér-da rea‘cy mass - stor age
per i phirem Qimllmdﬁwrc.ltal channkér ennl oe dZCbHs)ssm@arl ddgisadeflatiat i whéch
conpri lﬂﬁﬁi 0 f o] C lyi;nde a nunber of
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conpri a i e I dr ess.
The rra%agt%t%r?;lggﬁptgrao%hera rggéls'gg@o?ﬁ % &%e\ﬁ%gr é?nsgggghcggm cal data
def i ni¢ingisi e cifpr e icd@@mgndtdenaoisathnnﬂﬁnrQﬁ correctiad Baof Bar byt es.

12. Th% Scééz‘%r&qeono%ﬁm'dp@‘ég}%oqe)é?%%? Féc@f)ma% "“%%f'tﬂeﬁab%f%ﬁhcal

data definitions conprise evi Si on nunber.
The bR ateaepe fartifere s34l u@vlﬁ@etbﬁ @@@tmlz ofhér buffexi mapagsircan . data

def i ni fhONBLCHRIH $F &S Ecenalirenief 33 I@rﬂe had ah @Q%Qm%fz%tclt&%ndew ce
type code. 14. The nass storage peripheral device of claim?2 wherein said

physi CRPT &am %fqbrﬁ tdadids r@éﬁiprtpsénéuaésﬁl@#at’i% iptendgsr datandhod code.

properly read. In a write mode, the functions are the same, but
in reverse order. The ECC circuit 32 in a reverse path generates
error correction data and appends it to the data written to the
media 14. According to a preferred embodiment of the invention,
the entire controller is located in the host computer 11, for
example, on an integrated circuit on the motherboard thereof. The
controller 28 also typically includes a bus controller circuit
35, servo logic 37, a program ROM 39, and a processing engine 41,
as shown,

The output from the controller 28 is connected to a bus
mastering type bus 36, discussed above, from which it is written
or read into a memory, such as RAM 38 under the control of a
memory manager 43, As discussed above, although a CPU 40 is
included as a part of the host computer 11, it does not necessar-
ily take part in 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



21 23 August 2002 15. The mass storage peripheral device of claim2 wherein
sai d physical data definitions conprise a designation of a defect structure
code. 16. The nmss storage peripheral device of claim2 wherein said

physi cal data definitions conprise a ﬁesignation of read k 269 servo
data area storage size. 17. The nass storage peripheral device of claim?2
wher eperiphdrplydecatesdieinpfloaddtandr anpeconda sdaglgnahktegrated nunber

f . ) h i ph | .devi f i i id
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dat a defivel tisgesbdgnHDAE. akn | KDA ckd i Drpadftimn @ifatal agplicaperdrdf ddaskotor in

sai d %gg%%exg%é. The mass storage peripheral device of claim?2 wherein said
physi cal™ "dat éfinitions conprise an indication of voice coil control

characteri $isi @dl12Pe Thdensbsod} oviige ties iqumanalleeyi servb, chadnmohefrer ei n
sai d pRuGah 9t B198ELNLE 1 ORS EOMRELSSa A 42191GR 6@ yOheZRUG Ak CaUENCH es.
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
media, a preamplifier to amplify the data read from or to be
written to the media, and a case to house the parts. This minimum
version of the HDD is referred to herein as an HDA. It will be
readily appreciated that the cost of an HDA will be significantly
less than that of a typical HDD of comparable capécity. Mass
storage peripheral device 60, in the embodiment shown, may be a
CD-ROM or digital video device (DVD). Finally, mass storage
peripheral device 62, in the embodiment shown, may be a floppy
drive, a high capacity floppy drive, a miniature drive, or other
suitable device.

Each peripheral device 58, 60, and 62 may also have a
respectively associated “personality ROM” 64, 66, and 68. The
personality ROMs serve to hold physical data definitions of the
characteristics of the particular associated mass storage periph-
eral device. .

More particularly, the circuit board 52 of the host computer
includes the PCI 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 integrated with a host CPU, although other system
arrangements may be used, as well. A bus mastering bus, such as
the PCI bus 74 sﬁown, interconnects the chipset 72 to the PCI



22 23 August 2002 23. The mass storage peripheral device of claim2 wherein
sai d physical data definitions conprise an indication of read channel
parameters. 24. The nass storage peripheral device of claim?23 wherein said
read channel paranmeters conprise a regd channel bandw dt hpz RigusfB6ozrass
storage peripheral device of claim23 wherein said read channel paraneters
conprise r
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(DSPs), read channel, buffer managers, speed matching buffers,
masked ROM, servo logic, formatting, and error detection and
correction (EDAC) circuitry. The specific circuitry contained in
the PCI mass storage I/C 54 is known in the art, and the manner
by which an integrated circuit containing such circuits may be
fabricated is well within the skill in the art, and is not
described in further detail herein.

Preferably, as shown, the servo I/C 56 contains all of the
servo circuits needed to spin and control the motors of the
associated mass storage peripheral devices 58, 60, and 62. As
shown, three separate servo circuits 74-76 may be integrated onto
a single chip. Alternatively, a single servo circuit may be used.

It should be noted that the location of the servo I/C 56 on the
motherboard 52 is preferred, the servo circuits may be variously
located. For example, the servo circuits may be located on the
respective mass storage peripheral devices 58, 60, and 62,
although the cost and operational advantages will not be fully
realized. Or the servo circuits may be distributed with a portion
of the servo circuits located on the motherboard 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
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met hod of cl ai m35 vvherel n said act of reading data froma mermory of a nass
stora Yottt e—CoRpH-Ses—eath-Rg—ah—tdenrti-H-eaten—ef—a—starti ng
cyli n%g? Betal 347 |4 Fipld Yape Description
0-1 2 Structure ID ID number for the current structure defini-
tion. The structure described here is defined
as structure ID number 0. This allows the
firmware to know what structure is being re-
turned from the Mass Storage Device.
2-41 40 Identifica- Vendor / Mass Storage Device Identification
tion String string. Left Justified string. Space filled
to the right.
42-43 2 Number of Total number of physical heads in the Mass
Physical Storage Device.
Heads
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 4 Valid Head Flag for indicating what physical heads are
Flag active and available. This must be aet 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 {L.e. >= 0) cylinder number.
52-53 2 Starting Cyl- | The starting physical cylinder for the Expan-




41. The nethod of claim 35 wherein said act of
of a mass storage peri pheral
nunber of user data area cylinders.

act of reading data from' a nmenory of3a mass st orage perlzg \él ce
conprises reading a designation of a number of logical cylin a nunber
of lo heads _and a nunher of 1ogical sectors per frack 4? Thp
of cl hi m 35 \her ei hirdsicdotighe of slomBINY) Deta Arda.om a nenory of a ness
storape peri pheral | ganegorconprfi ses reading a designation of a maxi m
area | ogi cal |bl ock| gl 8as, 44 ohlCTRLAGhRhechal s 30, AGIEL 3Rl ) G
readi hpg datajfromf nenory of g mass q:ra% per \P dg %V' cg} cO r|
readi hg a degi gnat | BFfdf a nurrte"lh"o‘f“l’rﬁ 8F¥Y51 PHIF R BE P
of cl fplm 35 Whereih said act of] arehelieapldeved.-from a nenmry of a rmqs
st or a8 96r i Jer al | Nemkiegeo £ onpr|i Togsl memtekiznef ahﬂéswgwat#@nrnfinatwel r mag
revisfon nunfjer. 4pexgdigiseet hod mxpakdiah W8S pakemeedl sai d act of readi
data {roma nory g{osaAggass stlorage peri pheral device conprises readi
desighation ¢f a f )rrr] ctor and manufacture device type code. 47. Th
met hof m 351, i
st or ag@6pdr i Jifer al | deaAtdng oApr| Besstraabifignepval erdsFgadenfonfthe Wdiect
nmet hodl code. 25 2P3nddiyustthe00P2it48pathhireaet hod of cl aim 35 wherein s
act of reading datqaytiomapdignoyy of a mass storage peripheral devi ce
conprises regding de5|gnat|on ucture ¢ t hod
of cl i m 35 vherei Agaald act of ‘&e gtarginc? %oca?[on OP a cor&qguou]g area on FTE
stora§e peri gheral |device conpr %’?s“?séaﬂ'iﬂggea"%iedﬁﬂ'?dﬁ ‘E)F’°r’é%?dk%hiinnel
and servo datja ared storage sSi zper holes allowed.
58-59 2 Number of Total number of physical cylinders in the

Utility Data Utility Data Area.

Area Cylin-

ders

60-61 2 Starting Cyl- | The starting physical cylinder for the User

inder of the
User Data
Area

Data Area.

This area may be broken up by and contain
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.

readi ng data froma nmenory
devi ce conprises reading a designation of a
42. The nethod of claim 35 vvherei n said
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51. The nmethod of claim35 wherein said act of

i ndi cation of a first cylinder

readi ng data froma nenory
vi ce conprises reading a designation of a
r eadi ng

of a zone.
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€68-69 Starting Cyl- | The starting physical cylinder for the Grown
inder of the Defects Area
Grown Defects
Area The starting location of a contiguous area on
the Mass Storage Device media with no breaks
or holes allowed.
70-71 Number of Total number of physical cylinders in the
Grown Defects | Grown Defects Area
Area Cylin-
ders
72-73 Number of The Number of Logical Cylinders on the Mass
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 value to present the logical model
to the operating system when LBA values are
not used
74-75 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 value to present the logical model to



arses of said device.
readi ng physi cal
frequen cies of said device.

61. The nethod of claim 35 wherein said act of
data definitions conprises reading an indication of zone
62. A nmethod for configuring a nass storage

peripheral device upon initializing a ,gonputer, conprising %ﬂﬁuﬁﬁkﬁzOf
readi n haracterized physical characterisiics o? sdl ass_
storaggk peripheral fevice from mnmeyafdi\qasmgs“b@mrhagempeﬁ phematwl
devi cel_and configufing sai d cornpise&r based upon the data read from sajd
menoryl 76-133 Aggust QQ@%:%%- Y Jre ilidle Ol £ AL B0 S HATL FHe? PAK GiC!
readi ng data flrom a of_a SS sto age eraE evi ce conpr|s=s_
readi nfj a devilce |d>¥qf |cast°|°on sn"{%‘l‘= %ﬁ? ﬁgeﬁ'@f’h’@ BPTEFERYT 6% whel ei n
said aft of rdading|da¥aftfom a nﬁé\ﬁmgﬂbﬁna fissen s bk ngemsar fphesal deli ce
conpri ges readi ng apTrddnt i fi cat}i sxarofe Bevidaanutdctphy sumdliebeads cont pi ned
in theldevicel 65. The nethod of ﬁlrﬁupe@mwﬂa{,gl éhisabd uacdo g,t_esreggcyhgg at a
fromajmenory lof a %’Bss storage |pg atle?ﬂeldé &S §Qmigsesséﬂadhn
|dent|1|cat|or of a tartlng cyI I any expan ron Bl G8°dat &Y 66.
The nme L’RUBIUI \,4+a. Ly e : OH——me et )f a
mass s{orage feriphé ?‘éﬁ‘i’“&ﬁx}{‘éé cF’i‘“ﬁ‘bE”r’eéﬁ‘?%& )
starti :‘:g cylirnder off Aseauttpgiday dpiwmber gapredgntsThke ashodlof lodiaan 62
wherei f said dct of |Beack Rendai al STcem AdFEII0EY tak & 10@SS Storage peri pheral
devi cejconprides redding an idenfification of a starting cylinder of ajuser
data afea. NOTE: This number is the maximum logical
block address which is used on the drive.
Logical block addresses start from 0 and
count up. Therefore if this number were re-
ported as 999, the actual number of available
user sectors is 1000.
82-83 2 Number Inter- | Number of Internal Data Buffer Bytes within
nal Buffer the Mass Storage Device.
Bytes
84-91 8 FW Revision The firmware Revision Number.
Number
92-93 2 Form Factor ¢ | The lower Byte of this code is the Form Fac-
Manufacture tor code which describes the form factor of
Device Type the current Mass Storage Device. This will be
Code 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 Capaclity number
and HDA ID Code. The following form factor
codes are defined:
‘Af - 1.8" Type III Disk Drive
‘B’ - 1.8” Type II Disk Drive
Mo - 1.8” Type I Disk Drive
‘D - 2.5“ * 12.5mm high Disk Drive
‘E’ - 2.5” * 10mm high Disk Drive




68. The nethod of claim 62 wherein said act of
of a mass storage peri pheral

readi ng data froma nmenory
devi ce conprises reading a designation of a

nunber of user data area cylinders. 69. The nethod of claim 62 wherein said
act of reading data froma nenory of amss storage peri phﬁ}gl dgxé&e
conprises reading a designation of a nunber of |ogical cyl it hunber
of | ogicat—teads—anrd—a—nuaber of |ogical sectors per track. 2g 23 August
2002 70. The thod jof claim 62 phherei'sai-d2agt ¢ of mhaagh N sy onTf
menory lof a S stqgrage periphefal dewce .cg,rrd)fi.sle,sh{gq,agi%gnralvdesi ghat i on
of a mgxi num user a-, ea |ogical plock gddr e_sgzo,?l.o'gbe}gngt od of clain62
wherein said t of |reading datal froma, menory of a ma g s‘l‘td}‘dﬁé‘"beri pper al
devi ce |conpri ses reddi ng a desi ghation Iof & Autrb&rtlohesight akloohué f er
bytes. [72. The| nethdd of claim6R wher®i'n saPes“a¢t hdfh mesxlivagvddat a from a
menory |of a s stqrage periphefal dew ce -conpr bsesnifagifHdpdHdesi gnafion
of a fifrmware yevisijon nunber. 7B. Thewupet hod of glai gu;§g. Woer 6.0, sai df act
of reading datp froma menory of|a nasg,star ggg,pﬁrlifppeirg‘f éevi ce conpfi ses
readi ng a designatidn of a formfactor-and manufact ur & daviPeex b code.
74. Thg net hod| of cljaim 62 wherejn said act of reading data froma nenpry
of a ngss storfage pdripheral dev|ce cdHpredes Fandashon cobsi grakeoi-of | a
def ect |ret hod Eode. |75. The met hpeedoforclftatune6@sanher ei n sai d act of realling
data frloma nepory df a nmass stofage peripheral device conprises readiphg a
desi gngtion of| a deflect structurpygode;. 7. 1bE B Qgge of claim62 whefein
said adt of rejpding |data froma henor qf a mass Stor gésp“é‘f*i*&‘l‘éfaa‘i‘ devyi ce
conpri sles readf ng a [desi gnati on ;F“rree 0 ER AR Cogh el ¥o wad soavma-st pr age
si ze. 77. The pethod of clai m 62| WHer & fifesentdatrcbeteen ¢ads syo gk apd-r on| a
menory lof a nmalss stdrage peri phef alcederthcehec oamy cqesi€easd tgoa rdesi-gnaf i on
of a nynmber off zones. This code is Mass Storage Device Manufacturer
defined and is only used for manufacturing
process reporting purposes.
94 1 Defect Method |The Defects Method Code identifies to the
Code firmware what type of low level format is
being used by the Mass Storage Device firm-
ware, .
95 1 Defect Struc- | The Defects Structure Code identifies to the
ture Code firmware what data structure 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 assigned
to each structure.
96-97 2 Read Channel The Read Channel & Servo Data Area Storage
& Servo Data Size fdentifies 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




29 23 August 2002 78. The nmet hod of claim62 wherein said act of
data froma nenory of a nmass storage peri pheral
i ndication of a first cylinder of a zone.

79. The net hod of claim62

readi ng
devi ce conprises reading an

wherein said act of reading data froma, nenory of a nmass sésrage foiphera|
devi ce gonprises reading an indication of a nunber of sect P&UBRY 2000
met hOda cl ailm 62 \bherein said 26! stQte M HNY a1 £ SeLe d{cﬁ”r"'f of
mass. . 416reme e | P Akamd MRES (UL SES SoaE T e Brte 4
X ! ngfact y
rotati qnal speed of %2&3&9{ in sade devi ce. gﬁc THBI REERGEF Batachesam op
whereirfl said dct of [readi ng dat g *FPREF SiAehdestidies; tarthe firawaagenguer i pher al
e t
devi ce |conpri ses regdFHFEAPAERdi|aueh Hnstomencai e cajul reDmbE @koring the
charactleri stids. 82)]AT¢re Shetahged Ofas£|sa$ﬂ1i!g5%emp?i}ﬂp§ﬂ.c(t!uﬁ%%.[foeét%adi hg
data frjoma mgnory ¢Biz nass st drmage ped iephekal wgﬁ"}.&? cﬁg”pnm' 5654 eading an
i ndi catfi on of |zone firequencies. |83, The nmethod of clarm 2 WHEf el sal d act
of readi ng datja from a nmenory of tﬁ mass §’Pot’ad’e b’é’l’tf’bhcé‘r’aﬁddag\;i e® conpri ses
readind an indicatign of read cHafNePeJrivaifeths ¥assgatorpge neptdrad of c|aim
83 wherjei n saifd act {of reading gn indication of read channel paranetefs
conpriges reading alread channel| hémadwigichis 85 ndltar®d BegksOf¢ EL:@J:Q‘ 8P
wherei 1) said got of reading an |n;dwablﬁauﬂedrt@a&ecﬁéﬂnﬂor%lz%ggfc%rS
conpri ‘e;f)oreadl ng r¢ad channel HQQS}toyglﬂgﬁqanufa:éguraggAl\)lé eoes Data.
-1011{2 Maximum Grown | The Maximum Grown Defects Data Area Storage
Defect? Data Size identifies to the firmware how much Host
Area Storage memory is required for storing the Mass Stor-
Size age Device’s Grown Defect 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 Grown Defects Data.
1:2-125 24 Reserved Reserved for future data
6-127 | 2 Number of The number of Read / Write zones defined for
- Zones the Maas Storage Device,
28 - up to | Zone Specific | The Zone Specific Data Array contains one
u
21;51:0 128 Data structure entry for each zone. This structure
bytes provides support for up to 32 zones. Each
120 of Zone contains 4 bytes of data. 4 bytes of
+ d
" og ata data * 32 zones = 128 bytes maximum of zone
Zones + i data.
i of Actual
Bytes -
per (F of
Zone) - zones
1 “ 1 of
Bytes
per
Zone)
2 First Cylin- The first physical cylinder of the zone




86) The nethod of claim 83 wherein said act of reading an indication of
read channel paraneters conprises reading read channel programm ng
paranmeters. 87. The nethod of claim62 wherein said act of readi ng physical
data definitions conprises reading an éndl cation of zone Qg g Me@d20f said
device. 88. The nethod of claim 62 V\/ner ein said act of rea physi cal
Sai 0 Jovi-oor| o JAC A Lo, APNITY VO i e N
A F L. A 2 Number of The total number of sectors per track in zone
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{vql gbfFX? Uhg t%% c q’cé’]prca]adé]eé&FEé]’Eéﬂ’caj]'bd‘lﬁjycé’]ec&PEQfﬁﬁ] 28188 ca] ca] ca] ca]
ca] ca] &abﬂat&@na@@a]@equdm]vd&hda] cnéam/y&lla)ss storage I/C 54. It also
vql b a C ca a ca] cal] ca] ca
fca) cal }%%1 RSN Fprlietl R sheciesta o0 et oo
3 100/aee-' yphera 1@%&1% § B/dlGymsher- PPBU DR Withdn] g pprss storage
{Y:: $10WB&phkral #YdPPEB8H ) -TH rb@d 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.
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a data medium;
a sensor for at least reading information from said data
medium to develop data signals for delivery to said computer;
a memory device containing computer readable information for
characterizing said mass storage peripheral device; and
a data transmission path by which said computer can access
said information contained in said memory device for characteriz-
ing said mass storage peripheral device.

2. The mass storage peripheral device of claim 1 wherein said
computer readable information for characterizing said mass
storage peripheral device comprises physical data definitions.

3. The mass storage peripheral device of claim 2 wherein said

physical data definitions comprise a device identification
string.

4. The mass storage peripheral device of claim 2 wherein said
physical data definitions comprise a number of physical heads
contained in the device.

5. The mass storage peripheral device of claim 2 wherein said
physical data definitions comprise an identification of a start-
ing cylinder of any expansion BIOS data area.

6. The mass storage peripheral device of claim 2 wherein said
physical data definitions comprise an identification of a start-
ing cylinder of a utility data area.
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8. The mass storage peripheral device of claim 2 wherein said
physical data definitions comprise a designation of a number of
user data area cylinders.

9. The mass storage peripheral device of claim 2 wherein said
physical data definitions comprise a designation of a number of
logical cylinders, a number of logical heads, and a number of
logical sectors per track.

10. The mass storage peripheral device of claim 2 wherein said
physical data definitions comprise a designation of a maximum
user area logical block address.

11. The mass storage peripheral device of claim 2 wherein said
physical data definitions comprise a designation of a number of
internal buffer bytes.

12. The mass storage peripheral device of claim 2 wherein said

physical data definitions comprise a designation of a firmware
revision number.

13. The mass storage peripheral device of claim 2 wherein said
physical data definitions comprise a designation of a form factor
and manufacture device type code.

14. The mass storage peripheral device of claim 2 wherein said

physical data definitions comprise a designation of a defect
method code.
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»0310%5, The mass storage peripheral device of claim 2 wherein said
physical data definitions comprise a designation of a defect
structure code.

16. The mass storage peripheral device of claim 2 wherein said
physical data definitions comprise a designation of read channel
and servo data area storage size.

17. The mass storage peripheral device of claim 2 wherein said

physical data definitions comprise a designation 6f a number of
zones.

18. The mass storage peripheral device of claim 2 wherein said
physical data definitions comprise an indication of a first
cylinder of a zone.

19. The mass storage peripheral device of claim 2 wherein said

physical data definitions comprise an indication of a number of
sectors.

20. The mass storage peripheral device of claim 2 wherein said
physical data definitions comprise an indication of a rotational
\ speed of a motor in said device.

21. The mass storage peripheral device of claim 2 wherein said
physical data definitions comprise an indication of voice coil
control characteristics.

22. The mass storage peripheral device of claim 2 wherein said

physical data definitions comprise an indication of zone frequen-
cies.
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23, The mass storage peripheral device of claim 2 wherein said

physical data definitions comprise an indication of read channel
parameters.

24. The mass storage peripheral device of claim 23 wherein said
read channel parameters comprise a read channel bandwidth.

25. The mass storage peripheral device of claim 23 wherein said
read channel parameters comprise read channel boost values.

26. The mass storage peripheral device of claim 23 wherein said

read channel parameters comprise a read channel programming
parameters.

27. The mass storage peripheral device of claim 2 wherein said
physical data definitions comprise an indication of zone bound-
aries of said device.

28. The mass storage peripheral device of claim 2 wherein said
physical data definitions comprise an indication of zone frequen-
cles of said device.

29, The mass storage peripheral device of claim 1 wherein the
mass storage peripheral device is a disk drive assembly.

30. The mass storage peripheral device of claim 1 wherein the
mass storage peripheral device is a hard disk drive assembly.

31. The mass storage peripheral device of claim 1 wherein the
mass storage peripheral device is a CD-ROM disk drive assembly.

32. The mass storage peripheral device of claim 1 wherein the
mass storage peripheral device is a DVD disk drive assembly.
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33. The mass storage peripheral device of claim 1 wherein the
mass storage peripheral device is a floppy disk drive assembly.

34. A method for starting a computer, comprising the acts of:

reading data from a memory of a mass storage peripheral

device; and

configuring said computer based upon the data read from said

memory.

35. The method of claim 34 wherein said act of reading
a memory of a mass storage peripheral device comprises
physical data definitions for characterizing said mass
peripheral device.

36. The method of claim 35 wherein said act of reading

a memory of a mass storage peripheral device comprises
device identification string.

37. The method of claim 35 wherein said act of reading
a memory of a mass storage peripheral device comprises

identification of a number of physical heads contained
device.

38. The method of claim 35 wherein said acp of reading
a memory of a mass storage peripheral device comprises

identification of a starting cylinder of any expansion
area.

data from
reading

storage

data from

reading a

data from
reading an
in the

data from
reading an
BIOS data

39. The method of claim 35 wherein said act of reading data from

a memory of a mass storage peripheral device comprises

reading an

identification of a starting cylinder of a utility data area.
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40. The method of claim 35 wherein said act of reading data from
a memory of a mass storage peripheral device comprises reading an
identification of a starting cylinder of a user data area.

41. The method of claim 35
a memory of a mass storage
designation of a number of

wherein said act of reading data from

peripheral device comprises reading a

user data area cylinders.

42. The method of claim 35
a memory of a mass storage
designation of a number of

wherein said act of reading
peripheral device comprises
logical cylinders, a number

data from
reading a
of logical

heads, and a number of logical sectors per track.

43. The method of claim 35 wherein said act of reading
a memory of a mass storage peripheral device comprises reading a
designation of a maximum user area logical block address.

data from

44, The method of claim 35 wherein said act of reading data from
a memory of a mass storage peripheral device comprises reading a
designation of a number of internal buffer bytes.

45. The method of claim 35 wherein said act of reading data from
a2 memory of a mass storage peripheral device comprises reading a
designation of a firmware revision number.

46. The method of claim 35 wherein said act of reading data from
a memory of a mass storage peripheral device comprises reading a
designation of a form factor and manufacture device type code.

47. The method of claim 35 wherein said act of reading data from
a memory of a mass storage peripheral device comprises reading a
designation of a defect method code.
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48. The method of claim 35 wherein said act of reading data from
a memory of a mass storage peripheral device comprises reading a
designation of a defect structure code.

49. The method of claim 35 wherein said act of reading data from
a memory of a mass storage peripheral device comprises reading a
designation of read channel and servo data area storage size.

50. The method of claim 35 wherein said act of reading data from
a memory of a mass storage peripheral device comprises reading a
designation of a number of zones.

51. The method of claim 35 wherein said act of reading data from
a memory of a mass storage peripheral device comprises reading an
indication of a first cylinder of a zone.

52. The method of claim 35 wherein said act of reading data from
a memory of a mass storage peripheral device comprises reading an
indication of a number of sectors.

53. The method of claim 35 wherein said act of reading data from
a memory of a mass storage peripheral device comprises reading an
indication of a rotational speed of a motor in said device.

54, The method of claim 35 wherein said act of reading data from
a memory of a mass storage peripheral device comprises reading an
indication of voice coil control characteristics.

55. The method of claim 35 wherein said act of reading data from
a memory of a mass storage peripheral device comprises reading an
indication of zone frequencies.
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56. The method of claim 35 wherein said act of reading data from
a memory of a mass storage peripheral device comprises reading an
indication of read channel parameters.

57. The method of claim 56 wherein said act of reading an indica-

tion of read channel parameters comprises reading a read channel
bandwidth.

58. The method of claim 56 wherein said act of reading an indica-

tion of read channel parameters comprises reading read channel
boost values.

59. The method of claim 56 wherein sald act of reading an indica-
tion of read channel parameters comprises reading read channel
. programming parameters.

60. The method of claim 35 wherein said act of reading physical
data definitions comprises reading an indication of zone bound-
aries of said device.

61. The method of claim 35 wherein said act of reading physical
data definitions comprises reading an indication of zone frequen-
cies of said device.

62. A method for configuring a mass storage peripheral device
upon initializing a computer, comprising the acts of:

reading data that characterized physical characteristics of
said mass storage peripheral device from a memory of a mass
storage peripheral device; and

configuring said computer based upon the data read from said
memory.
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63. The method of claim 62 wherein said act of reading data from

a memory of a mass storage peripheral device comprises reading a
device identification string.

NN AN

64. The method of claim 62 wherein said act of reading data from
a memory of a mass storage peripheral device comprises reading an

identification of a number of physical heads contained in the
device.

65. The method of claim 62 wherein said act of reading data from
a memory of a mass storage peripheral device comprises reading an

identification of a starting cylinder of any expansion BIOS data
area.

66, The method of claim 62 wherein said act of reading data from
a memory of a mass storage peripheral device comprises reading an
identification of a starting cylinder of a utility data area.

67. The method of claim 62 wherein said act of reading data from
a memory of a mass storage peripheral device comprises reading an
identification of a starting cylinder of a user data area.

68. The method of claim 62 wherein said act of reading data from
a memory of a mass storage peripheral device comprises reading a
designation of a number of user data area cylinders.

69. The method of claim 62 wherein said act of reading data from
a memory of a mass storage peripheral device comprises reading a
designation of a number of logical cylinders, a number of logical
heads, and a number of logical sectors per track.
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